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Validity

Target group

Assumed knowledge

1 About this document

SX Configurator is supplied as an integral component of the SX Open software
package, and is a necessary tool for the configuration of this software (refer also to
section 2).

This manual describes the use of SX Configurator. It describes the step-by-step
process for configuring SX Open (section 3) and contains detailed background
information on importing and compiling OPC data, and on creating the various
worksheets in the SX Configurator file (sections 4 to 5.14).

This document is valid for Version V2.1 of SX Configurator.
(Refer to the text file "Readme.txt for other important information.)

The document is written for staff at HQ and in the Regional Companies concerned
with the use and configuration of SX Open, in particular:

Design engineers and engineering specialists

Commissioning and service engineers

Product managers and those responsible for supporting the products
Developers at HQ

It is assumed that the users of SX Configurator already have an adequate
understanding of the following specialized fields:

e HVAC and building automation and control in general

e Network and communications technology (Ethernet/LAN network)
e OPC

e BACnet

e The Desigo system

o Microsoft Office and, specifically, Microsoft Excel

Purpose The objective of this manual is to help users to configure SX Open and to
understand and implement the associated optional features.
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1.1 Revision history

Version Date Changes Section

3 2015-10-21 e Cyber security disclaimer 1.3
o Excel macros 31
o Upload of properties 5.14

3 2014-06-23 e Changes for V3 Throughout
o Various corrections

2.1 2015-10-21 New product name SX Open Throughout
Correcting Typos, added clarifications Throughout
Change default notification class to 31 3.7.6
New sections schedule object 3.7.8,5.2,5.2.8
Deleted figure 3.1 3.10
Clarification of alarm-values 5.2.6
Hint for more than one SX Trend Server 5.2.7
No alarm suppression for “trended” objects 5.2.9
Removed restriction to read-only mapping for VT_BSTR 5.2.10
items
Detailed description of BACnet client sheet 512
Calculation of Hash-Values done by SX Configurator 5.13
New chapter for example configurations 7
New FAQ entry, default BACnet object mapping 8

1.2 Before you start

Trademarks The trademarks used in this document are listed together with their legal owners in
the following table. The use of these trademarks is subject to international and
national statutory provisions.

Trademarks Legal owner
BACnet™ American National Standard (ANSI/ASHRAE 135-
1995)
Microsoft ... Microsoft Corporation see
Office http://www.microsoft.com/TRADEMARKS/t-
Excel mark/nopermit.htm
Windows ... Microsoft Corporation
OPC OPC Foundation, Scottsdale AZ, USA
All the product names listed are trademarks (™) or registered trademarks (®) of
their respective owners, as listed in the table. Further to the notes in this section,
and to facilitate the reading of the text, these trademarks will not be indicated
elsewhere in the text (e.g. by use of symbols such as ® or ™).

Copyright This document may be duplicated and distributed only with the express permission
of Siemens, and may be passed only to authorized persons or companies with the
required technical knowledge.
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Quality assurance

Document use / request
to the reader

These documents were prepared with great care.

e The contents of all documents are checked at regular intervals.

¢ Any corrections necessary are included in subsequent versions.

o Documents are automatically amended as a consequence of modifications and
corrections to the products described.

Please make sure that you are aware of the latest document revision date.

If you find lack of clarity while using this document, or if you have any criticisms or

suggestions, please contact the product manager in your nearest branch office.

The addresses of the Siemens regional companies are available at

www.siemens.com.

Before using our products, it is important that you read the documents supplied

with or ordered at the same time as the products (equipment, applications, tools

etc.) carefully and in full.

We assume that persons using our products and documents are authorized and

trained appropriately and have the technical knowledge required to use our

products as intended.

More information on the products and applications is available:

e On the intranet (Siemens employees only) at
https://workspace.sbt.siemens.com/content/00001123/default.aspx

¢ From the Siemens branch office near you www.siemens.com or from your
system supplier

e From the support team at headquarters fieldsupport-zug.ch.sbt@siemens.com if
there is no local point of contact

Siemens assumes no liability to the extent allowed under the law for any losses
resulting from a failure to comply with the aforementioned points or for the improper
compliance of the same.

1.3 Cyber security disclaimer

Siemens products and solutions provide IT-specific security functions to ensure the
secure operation of building comfort, fire safety, security management and physical
security systems. The security functions on these products and solutions are
important components of a comprehensive security concept.

It is, however, necessary to implement and maintain a comprehensive, state-of-the-
art security concept that is customized to individual security needs. Such a security
concept may result in additional site-specific preventive action to ensure that the
building comfort, fire safety, security management or physical security system for
your site are operated in a secure manner. These measures may include, but are
not limited to, separating networks, physically protecting system components, user
awareness programs, in-depth security, etc.

For additional information on building technology security and our offerings, contact
your Siemens sales or project department. We strongly recommend signing up for
our security advisories, which provide information on the latest security threats,
patches and other mitigation measures.

http://www.siemens.com/innovation/de/technologiefokus/siemens-cert/cert-security-
advisories.htm
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1.4 Printing conventions
1.4.1 Printing conventions for the BACnet terms

BACnet objects BACnet objects (standard and proprietary) are not written or marked out in any
special way in the manual.

Example:
Notification class
BACnet properties The first time it occurs in a section of this manual, a BACnet property is written in

full, followed by the abbreviated form in square brackets. After this, the property is
referred to only by its abbreviated name or "identifier".

Example: Present_Value [PrVal]

1.5 Related documents

The following other documents are available for Desigo SX Open:

Referen | Title Document No.
ce
1 SX Open Engineering Guideline CM110700
[2] Excel project tool DIEPT CM110634
[3] DESIGO INSIGHT-OPEN OPC Import Tool User's CA2Y9751
guide
[4] DESIGO INSIGHT-OPEN OPC Import Tool CA2N9751
[5] DESIGO CM110664
Technical principles,
Section 7 Alarm concept

7176

Siemens Desigo SX Open - SX Configurator, V3 CM110702en_09
Building Technologies About this document 2015-10-21




Integration into Desigo

SX Open configuration

SX Configurator

2 SX Open - Integration into BACnet

BACnhet
SX-OPEN |

Object - - - -
Store FB Library
) e
Function & Signal Mapping -

SX API
OPC Client
3rd Party Subsystem 1 3rd Party Subsystem 2
Figure 2-1

SX Open is a software package in the Desigo Open family, and is used to integrate
third-party subsystems or devices with an OPC interface into a BACnet system.

SX Open enables devices or complete systems from third-party manufacturers to be
integrated into the Desigo system via the OPC data access interface.

SX Open is a configurable gateway between OPC and BACnet, which provides access
to the integrated third-party data points both for the Desigo PX automation stations and
for the Desigo Insight management station. For further details, refer to the Engineering
Guideline, [1].

SX Open requires information about the OPC data to be integrated, and needs to
know how this data is to be represented on the BACnet side. This is why SX Open
has to be configured.

In addition to these mapping rules, other optional functions can also be enabled.
The tool SX Configurator was developed specifically for this configuration
process.

SX Configurator is a Microsoft Excel file (SX-Configurator.xls) with a fixed, predefined
structure.

The file contains worksheets and functions designed to support the engineering
workflow.

Import of OPC data descriptions

Compilation (translation of the configuration into a form readable by SX)
Export of BACnet object descriptions for XWP and Desigo Insight
Creation of the downloadable configuration for SX Open.
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Note

This file is part of the SX Open package, and is copied into the subfolder ...\Config of
SX Open datapath when SX Open is set up.

As a rule, SX Configurator also runs from this subfolder. However, the configuration

process can also be carried out without the SX Open setup. It is sufficient simply to
copy the file SX-Configurator.xls.

Note that in this case, after you have configured SX Open, the resulting *.CSV files
must be copied in CSV format (CSV = comma separated values) to the subfolder
...\Config. When SX Open is started, it looks for the configuration in this location.

However, we recommend that you carry out the engineering on the same PC on
which SX Open is installed.

OPC tag
description

SX Engineering Workflow

EDE ¥ML
. X | DEPT

Configuratar | (S aljarii) o v3.0) VA

\___/—\

s

KL
W0

[ ]

S¥ BACnet SX BACnet r v j l
Server Client
AP DE Import KR DE Import
S Trend =X Framea
Sarver
S OPC Client
SX runtime system DESIGO V4.0 DESIGO V3.0
Figure 2-2
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3 SX configuration workflow

The workflow consists of the following main activities:

¢ Opening SX Configurator (Section 3.1)

¢ Checking global Excel settings (Section 3.2)

e Cover sheet (Section 3.3)

e Importing data (Section 3.4 to 3.6)

o Editing the main configuration sheet (Section 3.7)

o Editing other worksheets (refer to sections 3.8 and 3.11)

3.1 Opening SX Configurator

Enable Excel macro To have a running macro (Excel 2010 and Excel 2013 64 bit)

e Enable the Macro in the Excel Options > Trust Center > Macro Settings
o Activate the Add-in in the Excel Options > Add-In > Press "Go" button
> Activate the SxOpenconfigurator Add-in in the list

Excel Options -8 =] | [addtns A
General Add-Ins available:
D View and manage Microsoft Office Add-ins. [ Analysis ToolPak " [ oK ]
Formulas %Analysls ToolPak - VBA
. Euro Currency Toals
Proofing Add-ins (] Solver Add-in e
.
ave MName Location Type -
Language Active Application Add-ins
Mo Active Application Add-ins
Advanced
Customize Ribbon Inactive Application Add-ins
: Analysis ToolPak G\ ficel S\Librany\Analysis\ANALYS32. XL Excel Add-in
Quick Access Toolbar Analysis ToolPak - VBA Ch...el5Libranyt AnalysishATPVBAEN.XLAM  Excel Add-in
Date (XML) Ci\.icrosoft Shared\Smart Tag\MOFL.DLL Action
AT Euro Currency Tools Ci\ice\Officel 5\Library\EUROTOOLXLAM  Excel Add-in 3 =
Trust Center Inquire Coh. ft Office\Officel 5S\DCP\NativeShim.dIl - COM Add-in SXOpenConfigurator
Microsoft Actions Pane 3 XML Expansion Pack This Add-In contains the VBA-Code of the
Microsoft Office PowerPivot for Excel 2013 CA\...dd-in\PowerPivotExcelClientAddIn.dll  COM Add-in Excel-based Configurator for SX-Open.
- . _- . . n The Add-In [xla-file) should be installed in the
Power View CA...Add-in\AdHocReportingExcelClient.dll  COM Add-in TR GIEE ) 2T i CE -  GE
Solver Add-in Ch flicel \LibranASOLVER\SOLVERXLAM  Excel Add-in SX-Configurator fds-file),
5XOpenConfigurator Ch ELINVKLSTARTSXOpenConfiguratorxda  Excel Add-in
Document Related Add-ins
Mo Document Related Add-ins
Add-in: Analysis ToolPak
Publisher: Microsoft Corporation
Compatibility: Mo compatibility information available
Location: C\Program Files\Microsoft Office’\ Officel 3\ Librany\ Analysis\ANALYS32 XLL
Description: Provides data analysis tools for statistical and engineering analysis
Manage: | Excel Add-ins El
10/76
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Customize Ribbon

Quick Access Toolbar

Office.com privacy statement
Customer Experien: Program
Microsoft Office Feedback "Send a Smile” Privacy Statement

Add-Ins Security & more

Trust Center

Visit Office.com to learn more about protecting your privacy and security.

Microsoft Trustworthy Computing

Microsoft Excel Trust Center

The Trust Center contains security and privacy settings. These settings help
keep your computer secure. We recommend that you do not change these
settings.

Excel Options
General . . .
.3 View and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
save Name Location Type |~
Language Active Application Add-ins
SXOpenCenfigurator CA\GENKLSTART\SKOpenConfiguraterxla  Excel Add-in
Advanced
Customize Ribbon Inactive Application Add-ins
Analysis ToolPak Chficel S\Library\Analysis\ANALYS32.XLL  Excel Add-in
Quick Access Toolbar Analysis ToolPak - VBA Ch..el5\Librany'\Analysis\ATPVBAEN. XLAM  Excel Add-in
Date (XML} C.icrosoft Shared\Smart Tag\MOFL.DLL Action
HEEAms Euro Currency Tools Ci\..ice\Officel S\Librany\EUROTOOL.XLAM  Excel Add-in |
Trust Center Inquire C\...ft Office\Officel S\DCP\MativeShim.dil  COM Add-in 7
Microsoft Actions Pane 3 XML Expansion Pack
Microsoft Office PowerPivot for Excel 2013 C...dd-in\PowerPivotExcelClientAddIn.dll  COM Add-in
Power View Ch.Add-in\AdHocReportingExcelClient.dll  COM Add-in
Solver Add-in Ci\.. fficel S\Libran\ SOLVER\SOLVER.XLAM  Excel Add-in
Document Related Add-ins
No Document Related Add-ins
Disabled Application Add-ins -
Add-in: 5X0penConfigurator
Publisher:
Compatibility: No cempatibility informatien available
Location: C\Program Files (x86)\Microsoft Office\OFFICELI\XLSTART\SXOpenConfiguratorxla
Description: This Add-In contains the VBA-Code of the Excel-based Configurator for SX-Open.
The Add-In (xla-file) should be installed in the same directory as th data-part of th...
Manage: | Excel Add-ins El
Excel Options Trust Center
General @ Help keep your documents safe and your computer secure and healthy. Trosted Publishers Macro Settings
Formulas Trusted Locations
- - © Disable all macros without netification
Pracfing Protecting your privacy Trusted Documents - o
© Disable all macros with notification
Save Micrasoft cares about your privacy. For more information abaut how Micrasoft Excel helps to protect your Trusted App Catalogs © Disable all macros except digitally signed macros
privacy, please see the privacy statements, -
Language Add-ins @ Enable all macros (not recommended; potentially dangerous code can run)
Show the Microsoft Excel privacy statement
Advanced ActiveX Seftings

Developer Macro Settings

Macro Seftings
Protected View
Message Bar

External Content

Privacy Options

File Block Settings

Trust access to the VBA project object model
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Before opening SX-Configurator.xls in Excel 2010 / 2007, make sure to add the

folder where the configurations are, to the "Trustworthy locations".

Excel options > Security center > Security center settings > press button "Add new

location".

Otherwise the button "Add new location" must be pressed each time Excel 2007 /

2010 is started in order to view the SX configuration toolbar.

2x|

Allgemein

Formeln

Dokumentpriifung

Speichern

Sprache

Erweitert

Meniband anpassen

Symbolleiste for den Schnellzugriff
Add-Ins

Sicherheitscenter

Open SX-
Configurator.xls

W @

3 A Tl

Get OPC data
2

Create SX-OPEN files

Wl

Upload properties

di?]

H
F

Cancel current
operation

L7/

Note

12/76

@ Sorgen Sie fur die Sicherheit Threr Dokumente und des Computers.

sicherheitscenter

&

[~}

Vertrauenswirdige Herausgeber Vet

Vert Speicherort

Vertrauenswirdige Speicherorte

. hinzufugen, sollten Sie sicherstellen, dass der neue Speicherort sicher ist.
Vertrauenswirdige Dokurmente gen. ki P

Warnung: Alle Speicherorte werden als vertrauenswirdige Quellen zum Offnen ven Dateien behandelt. Wenn Sie einen

Pfad IBeschrE\bung

Add-Ins
C:\Program Files\Microsoft Office\Terplatesy
Ch.Aef3baate\AppDataiRoamingiMicrosoft\Exce\XLSTARTY
C:AProgram Files\Microsoft Office\Officel AXLSTARTY
ChUsers\efabaateyAppData\Roaming\MicrosoftTemplatesy
CAProgram Files\Microsoft Office\OfficelHSTARTUR,
C:A\Program Files\Microsoft Office\Officel \Library

ActiveX-Einstellungen
Einstellungen fir Makros
Geschitzte Ansicht

Excel 2010-5tandardspeicherort: Add-Ins
Statusleiste
Externer Inhalt

Einstellungen fiir den Zugriffsschutz

Datenschutzeptionen

Pfad: ChPrograrm Files\Microsoft Office\Templatesy,
Beschreibung: Excel 2010-Standardspeicherort: Anwendungsvorlagen
Anderungsdatum:

Unterordner: Zulassig

Meuen Speicherort hinzuflgen...

Excel 2010-Standardspeicherort: Anwendungsvorlage
Excel 2010-Standardspeicherort: Benutzer-Startup
Excel 2010-5tandardspeicherort: Excel-Startup
Excel 2010-Standardspeicherort: Benutzervorlagen
Excel 2010-Standardspeicherort: Office-Startup

To create a new SX configuration, open the file SX-Configurator.xls. This file
serves a template, and must not be overwritten.

When you open the file SX-Configurator.xls, five new buttons automatically appear on

the toolbar.

Open the dialog box for importing OPC data.
Click to save the SX Open configuration and compile (translate) it into an SX-
readable form.

Import values from current installation to preserve changes done by customer.

Cancel the current operation.

If you cancel the import of OPC data, you must delete any data already imported,

in order to maintain the (internal) consistency of the tool. A dialog box is displayed

indicating that data will be lost. The data is not deleted until this warning is
acknowledged.

Siemens
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Copying data If the SX configuration is to be carried out on another PC, copy the complete folder
...\config.
If the SX Configurator file is used on another computer, the fields OPC Import,
SX-OPEN and EDE must be reset in the Cover sheet.

If tables are missing, they might be hidden. Use the context menu below the table
to unhide the tables.
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3.2 Preparation - Checking global Excel settings

Ansicht I Berechnung I Bearbeiten I Allgemein I msteigen I Benutzerdefinierte Listen I Diagramm
Speichern I Fehleriberprifung I Rechtschreibung I Sicherheit

Behandiung won Zahlen

Dezimaltrennzeichen: I 1000er-Trennzeichen: I

I Trennzeichen wom Betriebssystem dbernehmen

Drucken
v anpassen an 4415 Letker

Yon rechts nach links
Standardrichtung: ¢ Won rechts nach links Cursorbewegung: % Logisch
& yon links nach rechts ™ wisuel
™ Akkuelles Blatt in Rechts-nach-Links-ansicht darstellen [ Steusrzeichen anzeigen

oK I Abbrechen |

To avoid problems when using SX Configurator with different language settings
always use a dot as decimal separator and a comma as thousand separator.

3.3 Cover sheet — Entering the project data

Here, you enter specific information about the project to describe it in full. The
worksheet is described in detail in section 5.1.

Action Step |Row Procedure
Project definition 1 PROJECT NAME Required > Define
2 REVISION Required - Define
3 Rows 4 to 7, 9 to 11 Optional > Define
4 OPTIONS section Optional = Define
14/76
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3.4

Importing data

Section 4 contains all the background information associated with the import of

OPC data.
Action Step | Menu/Button Procedure
Select the _ 1 S Get OPC data Opens the dialog box for impprting OPC datq. Selgct the
relevant options type and source of the OPC import, as described in

section 4.
2 Full/Based on Enable the required type of import.

Sele(.:t the type of device/Number of Import the OPC server with a Full import
data import .

fields

] 3a File Import from a file containing the OPC data in the

Select import appropriate format (offline).
location, . X : :
online/offline 3b Local or If there is a connection to the server, import directly from

Remote Computer the OPC server (online)

4 Suggest BACnet Specify whether the name of the BACnet object is to be

BACnet names Object Name and derived automatically from the OPC name.

Keyname
Start import 5 OK Click to start import.

3.5 Checking the OPC server
Sheet Step Procedure
OPC server 1 Check the sheet that was automatically filled in during the import

operation (see also section 5.5)

3.6 Entering the BACnet device
Sheet Step Procedure
BACnet device 1 Define the required BACnet devices (see section 5.6)
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3.7 Editing the main configuration sheet

The worksheet and individual values are described in detail in section 5.2.

Following the import of the OPC data, the OPC section is already completed. To
complete the SX configuration, the remaining data must now be added.

All the imported OPC items must now be assigned to the appropriate BACnet
objects and properties in the BACnet section of the sheet.

For each mapping rule (= one row), other, optional functions such as alarm, trend
or mapping functions can be assigned and enabled.

3.7.1 Completing the OPC section
Column Step |Procedure
OPC Access Rights User inputs in this field are ignored
OPC Data type User inputs in this field are ignored
VT_ARRAY Index 1 If a value exists as a VT_Array, specify which index of the value array is

to be mapped.

OPC Server Ref
(required)

2 The reference to the relevant OPC server is automatically imported from
the OPC Server sheet.

OPC Group Update Rate
(optional)

3 Overwrite individual items as necessary. The default update rate is
defined for each server in the OPC Server sheet.

If more than one OPC group with the same update rate is required, enter
update rates which differ by 1:
e.g. 800, 801, 802 etc.

Item Set Ref 4 Enter the reference from the Item Set sheet

(optional)

Device Set Ref 5 Enter the reference from the Device Set sheet

(optional)
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3.7.2 Completing the BACnet section
Column Step |Procedure
BACnet Device Ref 1 In the BACnet Device sheet, enter the reference to the BACnet device to
(required) which the BACnet object is be assigned
BACnet Object Type 2 Select the object type for mapping values on the BACnet side (Objects
(required) sheet )
Object Instance 3 Select an object instance.
(required)
Key name 4 (= User Designation). Automatically entered in the data import process
(required) (normally identical to the BACnet object name)
BACnet Object Name 5 (= Technical Designation). Automatically entered in the data import
(required) process if this option is enabled.
Description 6 Enter an object description, if required.
(optional)
BACnet Property 7 Enter a reference to the BACnet property to which the OPC value is to be
(required) mapped (Properties sheet). If blank, [PrVal] is entered.
Destination 8 Specify the destination of changes of value for all properties not related to
(optional) [PrVal].
Force Update 9 Enter as applicable.
(optional)
Relinquish Default 10 |Enter a value for relinquish-default.
(optional)
3.7.3 Completing BACnet information for analog objects
Column Step |Procedure
BACnet unit 1 Enter a reference number or a shortcut from the Unit sheet.
(optional)
Min Present Value 2 Enter the floating point number which is the minimal value which can be
(optional) delivered from OPC item.
Max Present Value 3 Enter the floating point number which is the maximum value which can be
(optional) delivered from OPC item.
COV increment 4 Enter a value for COV increment.
(optional)
Deadband 5 Enter a value for deadband.
(optional)
Resolution 6 Enter a value for resolution.
(optional)
Update Interval 7 Enter a value for update interval.

(optional,
analog-input only)
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3.7.4 Completing BACnet information for binary objects

Column Step |Procedure
Polarity 1 Enter 0 for normal polarity and 1 for inverse polarity, binary-input and
(optional) binary-output only.
Active Text 2 Enter the state text for present-value 1.
(optional)
Inactive Text 3 Enter the state text for present-value 0.
(optional)
Min Off Time 4 Enter the minimum off time.
(optional)
Min On Time 5 Enter the minimum on time.
(optional)
3.7.5 Completing BACnet information for multistate objects
Column Step |Procedure
No of States 1 Insert the number of states.
(required)

State Text Ref

2 Insert a reference to State sheet.

3.7.6 Completing the BACnet alarm info section

Column Step |Procedure

High Limit 1 Enter as applicable:

(analog objects only) Blank = will be filled with max present value by SX Configurator
Value = High alarm limit
X = Alarm limit from OPC item

Low Limit 2 Enter as applicable:

(analog objects only) Blank = will be filled with min present value by SX Configurator
Value = Low alarm limit
X = Alarm limit from OPC item

Alarm Value(s) 3a |Enter as applicable:

(binary objects) 0 = Alarm for present-value 0
1 = Alarm for present-value 1

Alarm Value(s) 3b |Blank = No alarm

(multistate objects)

One or more values from 0...127, separated with commas (e.g. 2,5,11 etc.)

Fault Values
(multistate objects)

4 Enter as applicable:

Blank = No alarm

One or more values from 0...127, separated with commas (e.g. 2,5,11 etc.)

Notification Class
(optional)

5 Enter a class-number which is configured in NC sheet, if left blank
notification-class 31 will be filled in by SX Configurator.

Message Text

6 Define text for each individual alarm - Strongly recommended!

(optional)
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Column

Step |Procedure

Notify Type 7 Enter as applicable:
(optional) 0 = Alarm
1 = Event
Event Enable 8 Enter as applicable (addition of 3 event enable bits):
(optional) 1 = to-offnormal enabled
2 = to-fault enabled
4 = to-normal enabled
Time Delay 9 Enter delay time
(optional)

1 Important  For binary objects there may be one number only in column Alarm Value(s)
There is no check in SX Configurator for the same value used in Alarm Value(s)
and Fault Value(s) of a multistate object.

3.7.7 Completing the BACnet trend info section
Column Step |Procedure

Trend Log Object
Instance
(optional)

1 Enter the instance number of the trend log BACnet object

3.7.8 Completing the BACnet schedule info section

Column

Step |Procedure

Schedule Object
Instance
(optional)

1 Enter the instance number of the schedule BACnet object

3.7.9 Completing the alarm suppression section

Column

Step |Procedure

Propagation Delay
(optional)

1 Delay time before propagating fault states to SX BACnet server

Subsystem Status
(optional)

2 OPC ltem describing communication status of appropriate subsystem

Subsystem Value

3 Item value of subsystem status which represents a valid communication

(optional) state

19/76
Siemens Desigo SX Open - SX Configurator, V3 CM110702en_09
Building Technologies SX configuration workflow 2015-10-21




3.7.10 Completing the function info section

Column Step |Procedure
Avoid Default Mapping 1 Disable default mapping of alarms
(optional)
Uses OPC Quality 2 Blank or <>1 = Use item value
(optional) 1 = Use item status
Function Name 3 Enter function name from Functions sheet
(optional)
Parameters (1...40) 4 Define other input parameters (according to function)
(optional)
3.8 Editing other sheets

Proceed in the order shown below:

Sheet Step Procedure
OPC server 1 Before editing the main Configuration sheet: Check the sheet that was
automatically completed during the import process (see also section 5.5)
BACnet Device 2 Before editing the main Configuration sheet: Define the required
BACnet devices (see also section 5.6)
Unit 3 Define engineering units more simply or more briefly if necessary (see
(Optional) also section 5.7)
State 4 Define state identifiers for multistate objects (see also section 5.8)
(required, if multistate
objects used)
NC 5 Define additional notification classes if necessary (see also
(Optional) section 5.2.6)
BSTR Hash 6 Define hash values for strings (see also section 5.13)
(Optional)
Item Set & DeviceSet 7 Identify possible item sets or device sets. If these sets can be identified,
(Optional) they must be defined once (see also sections 5.3 and 5.4).
Trend 8 When compiling configuration a trendlog object will be created for every
(Optional) object in configuration sheet with a trendlog object instance. After this
compilation the objects in Trend sheet can be modified, e.g. changing
the default object names (see also section 5.2.7).
Schedule 9 When compiling configuration a schedule object will be created for every
object in configuration sheet with a schedule object instance. After this
compilation the objects in Schedule sheet can be modified, e.g.
assigning calendar object to exception schedule (see also section 5.2.8).
3.9 Re-importing the OPC data
Re-import the OPC data online or offline, if sets are defined in the Item Set and
Device Set sheets. Depending on the situation, select either Based on Device or
Number of fields as type of import (see section 4.2).
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Create SX-OPEN files

)

3.10 Compiling the SX configuration

The SX configuration is completed after creation of the downloadable SX Open
configuration files (CSV files) and the BACnet object descriptions by compiling the
data.

The SX configuration process is started by use of the illustrated button. The
process is not complete until the compilation runs without errors. Any errors must
be eliminated before repeating the compilation.

The process is recorded in a log file. The configuration is only complete after an
error-free compilation.

3.11 Completing Trend configuration

Adjust properties in Trend sheet if necessary.

3.12 Completing Schedule configuration

Adjust properties in Schedule sheet if necessary.
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Note

Import from OPC server

4 Importing OPC data

The data objects available on the OPC server (primarily the server object and the
various OPC items with name, data type, type of access etc.) are defined by
importing the relevant object description list, or if there a connection to the server is
established, by interrogating the OPC server.

In normal circumstances, SX Open and the OPC server are installed on the same
hardware platform. With large volumes of data, it is advisable for reasons of
performance to install these two components on separate PCs. To overcome
DCOM limitations an OPC tunneler is strongly recommended in the distributed
case.

4.1 OPC data sources

OPC data can be imported in two ways:

e Online:
SX Configurator retrieves the data directly from a connected OPC server and
saves it in an SX file.

o Offline:
In the worst case, the object definitions must be copied and pasted from an
existing OPC item list, or even entered again manually.
SX Configurator reads the data either from a fixed-format file or from an offline
CSV file from the Desigo Insight OPC import tool (only format V1.3 is
supported).

The server data is imported in two stages:

1.  The data is retrieved from the server and stored in a file
2. The stored data is imported from the file into SX Configurator

The saved data is stored locally (as a comma-separated values list) in a file named
<OPCServerName>_<Date-Time>.sx after which it can be re-imported at any
time, with or without a connection to the OPC server.

If the configuration of SX Open is to be continued on another PC, it is advisable to
copy not only the SX Configurator.xls file, but also the *.sx file and, in the case of
the OPC server MK800O0 (Cerberus), the configuration file *.crb.

SX Offline The *.sx file contains a header:
OPCServerName, ComputerName (Optional) , full
This is followed by rows containing:
"OPCItem",OPCItemVariantType,AccessRights, "OPCDescription","Unit"
"OPCItem" Write between inverted commas
"OPCDescription"
"Unit"
OPCItemVariantType Must be a variant (VT_BOOL, VT_I12, VT_R4, ...);
AccessRights R, RW or W
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Note

4.2 OPC data import types (Import Type)

Select Import Type and OPC Server loca

- Import Type
& Full

" Based on device

" Number of fields

x|

r— Import Location
Off-line % File

. " Local
On-line
" Remote computer

r—

— Options

¥ Suggest BACnet Object Mame and Keyname

Cancel

Figure 4-1

The Full import type must always be used at least once if no data has yet been
imported. After this, an OPC server reference is generated, and the item sets or

device sets can be created:

¢ Analyze the data and decide whether Number of fields or Based on device are

applicable.

o If so, copy the relevant OPC item data from the Configuration sheet to the Item
Set sheet, modify the data and add the necessary information including BACnet

data.

e Re-import the data from the file generated during the first import, using the

appropriate import type.

If more than one OPC item is mapped to a BACnet object, these items must be
directly one underneath the other, i.e. the rows must be sorted by BACnet object.
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421 Full

All OPC items are displayed in full in the Configuration sheet, and the data can be
edited as required.

[PrVal]

Note

With a Full import, the default BACnet property is [PrVal] for all defined points.

It is advisable to set Warning Level 2, as otherwise, all the data will be checked.

Examples for a log report:

SX-OPEN Configurator V2.00.025 - 10.11.09

Project Name: DemoConfiguration

SX-OPEN Compilation started on 16-Nov-2009, 07:21:12
SX-OPEN files generated in C:\Documents and Settings\All
Users\Application Data\Siemens\SX-Open\Config

EDE files generated in C:\Documents and Settings\All
Users\Application Data\Siemens\SX-Open\Config

Warning Level is 1

Using default OPC QUALITY mapping

Configuration compilation failed; output files invalid...

SX-OPEN Compilation finished on 16-Nov-2009, 07:21:12

Generated error/warning messages:

**Warning** Row 6: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 7: Invalid OPC item name as Subsystem
Status ignored:

**ERROR** Row 8: BACnet object (SXOPEN'Frame'Status)
already exists for BACnet device instance 255

**ERROR** Row 9: BACnet object (SXOPEN'Frame'Status)
already exists for BACnet device instance 255

**Warning** Row 10: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 11: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 12: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 13: Invalid OPC item name as Subsystem
Status ignored:

Project Name: DemoConfiguration

SX-OPEN Compilation started on 16-Nov-2009, 07:21:12
SX-OPEN files generated in C:\Documents and Settings\All
Users\Application Data\Siemens\SX-Open\Config

EDE files generated in C:\Documents and Settings\All
Users\Application Data\Siemens\SX-Open\Config

Warning Level is 1

Using default OPC QUALITY mapping

Configuration compilation failed; output files invalid...

SX-OPEN Compilation finished on 16-Nov-2009, 07:21:12

Generated error/warning messages:

**Warning** Row 6: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 7: Invalid OPC item name as Subsystem
Status ignored:

**ERROR** Row 8: BACnet object (SXOPEN'Frame'Status)
already exists for BACnet device instance 255

**ERROR** Row 9: BACnet object (SXOPEN'Frame'Status)
already exists for BACnet device instance 255

**Warning** Row 10: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 11: Invalid OPC item name as Subsystem
Status ignored:

**Warning** Row 12: Invalid OPC item name as Subsystem
Status ignored:

SX-OPEN Configurator V2.00.025 - 10.11.09

Project Name: DemoConfiguration

SX-OPEN Compilation started on 16-Nov-2009, 07:18:40

SX-OPEN files generated in C:\Documents and Settings\All Users\Application
Data\Siemens\SX-Open\Config

EDE files generated in C:\Documents and Settings\All Users\Application
Data\Siemens\SX-Open\Config

Warning Level is 1

Using default OPC QUALITY mapping

Configuration compilation successful... Warnings were generated; please, see
below.

27 BACnet objects generated

1 BACnet device(s) generated

Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SXBacNet.csv

Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SXAlarmText.csv

Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SXBacNetStateText.csv

0 mapping entries generated
Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SXMapping.csv. Warnings were generated; please, see below.

0 OPC items generated
Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SXOPCClient.csv

0 Trend object(s) generated

27 EDE BACnet objects generated

9 EDE states generated

0 EDE units generated

Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SxEde.csv

Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SxEdeStateTexts.csv

Generated file C:\Documents and Settings\All Users\Application Data\Siemens\SX-
Open\Config\SxEdeUnitTexts.csv

0 BACnet client mapping entries generated

Supervisor information: Generated file C:\Documents and Settings\All
Users\Application Data\Siemens\SX-Open\Config\SXSupervisor.ini

DIEPT not executed...

SX-OPEN Compilation finished on 16-Nov-2009, 07:18:44

Generated error/warning messages:

**Warning** Row 6: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 7: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 8: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 9: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 10: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 11: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 12: Invalid OPC item name as Subsystem Status ignored:
**Warning** Row 13: Invalid OPC item name as Subsystem Status ignored:
**Warning** The mapping-file is empty, probably you have only configured the
supervisor-server: BACnet Device 255

Export canceled

Export succeeded

If all the data is valid, the files are created in the folders specified in the Cover
sheet (SX-OPEN and EDE).
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4.2.2 Based on device

This import type can be used when there are several devices of the same type to
import, e.g. room controller devices in a 400-room hotel. Assuming that 400 rooms
generate the same type of information, a device template, the "Device Set", can be
created. In this case, only the OPC item fields to the left (normally the Device ID)
are displayed in the Configuration sheet. All other fields are in the Device Set
sheet.

4.2.3 Number of fields

In some situations, OPC items follow a regular structure and can be mapped on
the basis of the last field to specific BACnet properties in the same object.

RSAcc test.QC0101-NRUD .VCO01-FC20.RSUAO1.Val
RSAcc test.QC0101-NRUD .VCO01-FC20.RSUAO1.Man
RSAcc test.QC0101-NRUD .VC02-FC22.RSUAO2.Val
RSAcc test.QC0101-NRUD .VC02-FC22.RSUAO2.Man
RSAcc test.QC0101-NRUD .VCO3-FC18.RSUAO3.Val
RSAcc test.QC0101-NRUD .VC03-FC18.RSUAO3.Man

R T = T S e

(1)
(1)
(1)
(1)
(1)
(1)

In this case, only the OPC item fields to the left are displayed in the Configuration
sheet. All other fields are in the Item Set sheet.

Each point has a value and a status. In this case, to simplify the data import, the
entries in the Item Set sheet can be defined as follows:

For the OPC data import, select Number of Fields as the type of import, and 4 as the
number of fields to be retained:

RSAcc test.QC0101-NRUD (1) .VC03-FC18.RSUAO3.Val
el oo Dmmmmmmmmm —meee 3=mm ——- 4—

When the data is re-imported, the field ltem Set Ref and Object Type are filled in
automatically, based on the entries in the Item Set sheet. The OPC item does not
show the fields to the right (red in the illustration below).

Configuration (Main tabfe)
Defing mapping-rafes between OPC-tags and BA Cret Objectsipropepties

1

X}

3 |OPC BAChet
w2 3
ol e = =
T |7 |53|2 S g |, "
.18 |58 5|8 ) 2 £
P pep HE G!Eﬁ g
4 |ltem Name SEE2|55] 2| E|E2 =25e =
S £ Hed  ms Ak G|l Sk Mekname orliame K S S
_78 | GroupDevice! HMI-Config. CurPWLevel 1 1Al 111 GroupDevice! GroupDevi
_79 |GroupDevicel.AlarmHistory. AlarmHistol 1 1 E 100 GroupDevice! GroupDevi
_80 |GroupDevicel.AlarmHistory.AlarmHistol 1 11 1 101 GroupDevice! GroupDevi
_81 |GroupDevice! AlarmHistory AlarmHistory 01 .OhjectiDMumber 1 1 Al 112 GroupDevice! GroupDevi
_82 |GroupDevice! AlarmHistory AlarmHistory 01 Eventhlember 1 1 Al 113 GroupDevice! GrougDevi
_83 |GroupDevice! AlarmHistory AlarmHistory01 EvertState 1 1 8l 110 GroupDevice! GroupDevi
84 |GroupDevice! AlarmHistory AlarmHistory 01 Yaluehember 1 1 |Al 114 GroupDevice] GroupDevi
85 |GroupDevice! AlarmHistory AlarmHistory01 ValueState 1 1 Al 115 GroupDevice1 GroupDevi
_B6 |GroupDevice1.AlarmHistory. AlarmHistoryd 1 [0 1 200 GroupDevice1 GroupDevi
_B7 |GroupDevice1.AlarmHistory. AlarmHistoryiy 1 11 1 201 GroupDevice! GroupDevi
68 |GroupDevicel AlarmHistory AlarmHistory02 ObjectDNumber 1 1 z 212 [GroupDevice1 GroupDevi

Figure 4-2

For items that are not found in the Item Set sheet (blue in the illustration), the Item
Set Ref column is blank, and the associated OPC Access Rights and OPC
Datatype are supplied as user information.

The OPC Group Update Rate field defines the OPC groups and the associated
update rate.

Device Set Ref is not used for this type of import.
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File

Local or
remote computer

Selecting BACnet
objects based on OPC
item type

The Item Set sheet has a special use in cases where BACnet properties other than
[PrVal] are to be mapped to or from an OPC item.

The idea underlying these import types is to offer a certain degree of automation
for repetitive tasks, and to reduce the information in the Configuration sheet.

The only type of import that is mandatory is Full.

For an online import, the OPC server can be located on a different computer. In this
case, the name of the remote computer should be entered.

4.3 Import Location

Clicking the File button displays a dialog box from which you can select and open
the file.

If you select an online import via Local or Remote computer, the system searches
for the local or remote computer and displays the available servers from which you
can select the OPC server.

4.4 Options

If the check box Suggest BACnet Object Name and Keyname is selected, the
name and key name of the BACnet object are created automatically from the OPC
item string. for repetitive tasks.

SX Configurator uses builtin rules to assign BACnet object type based on OPC
data type and OPC access rights. These rules can be adapted by changing hidden
sheet OPCImportTypeMapping.

4.5 Change management

To simplify mapping-changes whenever OPC data is imported, whether via a file or
online, the OPC items change color as follows:

OPC item color | Status of row Comment

Black OK

Green New OPC item

Red OPC item deleted Not exported to SX files, even if

additional BACnet information is
available (warning is always generated)

Blue BACnet data modified | Shows that information about the
Number of fields import type or the
OPC import tool file source has
changed on the BACnet side.

Example
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jmie

Note

1 - 1 -
& B | ¢ [o[EJF[e[H[ 1 | J [k T L
_1 |Configuration (Main table)
2 |Define mapping-rules between 0PC-tags and BA Cret-Objectsipropeyties
3 [OPC BAChet
] I B
- -3 =
Z | |5E 252 s | .
& 5 (2% g K B g
W Ce| vl Ele = ‘5 £
“|§0qu HE Er Sglis
4 |ltem Name EEls2|z35 & 2|22 =25s
3 & Sl me  Aef S8l Sef Medsame or Mame S Stnimg
_6 |SERVER_STATE State 1 1 68 10 shirccw20k
_ 7 |GroupDevice! LocaldSGCL 1 1 &l 1000 | GroupDevi
_8 |[GroupDevice! LocalFaut 1 1 8l 20 GroupDevi
_ 8 [GroupDevice! LocalGroup 1 1 Al 1001 | GroupDevi
10 [GroupDevice] LocalMewMSGCL 1 1 Al 1002 | GroupDevi
11 |GroupDevice! HierarchyWSGCL 1 1Al 1004 | GroupDevi
_12 |GroupDevice! HierarchyFault 1 1 Bl 40 GroupDevi
13 |GroupDevice! HisrarchyGroup 1 1Al 1005 | GroupDevi
_14 |GroupDevicel.AcknowledgeMSGCL 1 1Al 1005 | GroupDevi
15 |GroupDevice! AcknowledgeGroup 1 1 A 1009 GroupDevi
16 |GroupDevice! Acknowledgesll 1 1 mEl 100 | GroupDevi
17 |GroupDevice! RCC-Config. TypelP 1 1 A0 100 | GroupDevi
18 |GroupDevice 1. RCC-Config. TypelP200 1 A0 101 | GroupDevi
19 |GroupDevice! RCC-Config WriteSetting 1 1 BO 200 GroupDevi
20 |GroupDevice! RCC-Config. GivenlP 1 1 A0 900 | GroupDevi
_21 [GroupDevicel.LocallewFault 1 GraupDevi
_22 |GroupDevicel.LocalllewGroup 1 GroupDevi
_23 |GroupDevicel.HierarchylewMSGCL 1 GroupDevi
_24 |GroupDevice1.HierarchylewFault 1 GroupDevi
_25 |GroupDevicel.HierarchylewGroup 1 GroupDevi
Figure 4-3

When Create SX-OPEN files is clicked, the colors green and blue revert to black.
The red items always generate the following warning:

**Warning** Row XX: Item does not exist anymore; object not exported...

Important

until the rows concerned have been checked and removed.

New or modified items contain a "1" in the ForceUpdate column, to force SX Open to
reset to the changed/new value.

4.6 Limitations

Currently, SX Open does not support the following data types:

e VT_SAFEARRAY

e VT_DISPATCH

e VT_ERROR

o VT_VARIANT

e VT_UNKNOWN

e VT_DECIMAL

¢ VT_VOID

e VT_HRESULT

e VT_PTR, VT_CY, VT_DATE
e Array of VT_BSTR

To improve performance when large volumes of data are used on the same OPC
server, separate OPC groups should be created, each with approx. 150...300 OPC
items depending on the computer speed and memory.

It is possible to use OPC items from more than one OPC server if the selected
import type is a Full import.
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5 Worksheets in SX Configurator

SX Configurator is based on worksheets that contain data for the OPC/BACnet

conversion.

The data is arranged in separate sheets to provide maximum support when configuring
mass data. The basic principle is that specific items should be defined in detail once
only in a sheet, with only a reference required in the main Configuration worksheet.
Configuration sheet is furthermore designed in a way which allows an easy update of
values from an existing system before compiling a new configuration. This enables
frequently recurring routines to be dealt with more efficiently. Apart from the Cover
sheet, the configuration data is entered row by row.

Configration {Hoin o)

I

Configuration e

sxcpumetsr_ ]/ stte ] Oopec

Figure 5-1

Worksheet overview Contents Section

Title sheet Cover Project description 5.1

Main sheet for Configuration Main sheet with the OPC <> BACnet mapping | 5.2

configuration of OPC, rules

BACnet, alarm and

trend functions

Sheets with data to Item Set Summary of recurrent mapping groups, 53

which reference is including BACnet devices, OPC servers,

made in the main Standard Parameters, engineering units,

sheet status text etc.
Device Set Summary of recurrent device mappings 54
OPC Server Name and location of OPC servers 5.5
BACnet Device Definition of BACnet devices 5.6
Unit Admissible engineering units 5.7
State Admissible states for multistate objects 5.8
Objects Admissible BACnet object types 5.9
Properties Admissible BACnet properties 5.10
Functions Function block definitions 5.1
BACnet-Client Mapping rules when using the BACnet client 5.12
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Worksheet overview Contents Section
Nofification- Definition of notification classes used in all 5.2.6
Class configured BACnet devices.
Hash-Values Definition of hash-values for items of 5.13
VT_BSTR type
Trend Definition of used trendlog objects 5.2.7
Schedule Definition of used schedule objects 5.2.8
Color code
BACnhet
+ . %
2l w|=F =
z | NEE|2|x|2 s
& @ |5 ﬁ E e T T
R I e g §
EE| clesS| E|alac @ E
x. Haf  me St Sl el Adckoame or Vame  /
1
Figure 5-2

The column names show the type of information required in each field.

Object Instance Yellow — normal columns with mandatory information

Light yellow — optional columns, to be completed as

Force Update
necessary

"Grayed out" print on a white background — generally only for
extra information to help with configuration

Light turquoise — indicates the engineering unit in which the
information is to be supplied

(Light turquoise): References to sheets. These must be
|ﬁ'eﬁ | entered in a sheet in the form of an integer index to the
relevant data record

Light yellow, dotted — Analog values only

Fault Values Light yellow, hatched — Warning: Digital values only

1 ackRequired

- Tan — Default values which must not be modified.
0 ackedTransitions

Further information

If same device and same obj typefinstance:
o -+ keyname, object name and description must be the same
= --» the ather BACRet columns may only be used when the BAChet property is Prival (default property]
=
= gl T. E] T
Figure 5-3

Ared mark in the top right corner of a cell indicates that additional information is
accessible via this cell. For access to this information, position the cursor directly
over the red area, without clicking the mouse.
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Note

5.1 Cover sheet

A B
1 SX-OPEN Configurator Tool
2
3 [PROJECT NAME k
4 |AUTHOR h
5 [COMPANY h
6 |DESCRIPTION h
7
8 |[REVISION NUMBER
9 |REVISION DATE h
10 REVISION AUTHOR
11 |REVISION COMMENTS ™
12
13 |OPTIONS N
14 'Warning Level
15 'OPC Import Folder
16 | SX-OPEN Folder
17 |EDE Folder

18  Use Default Mapping
19 | Ask before saving

20 Create INSIGHT File
21 INSIGHT Site Name

25

Figure 5-4

A4 4 4 4 4 4 4 4

c D E F G
V2.01.007 - 22.08.11 (Add-In: V2.01.012 - 22.08.11)

23 \WARNING : Do not change any layout in this Workbook (sheet order, column posifions, headers,..).
24 If the layout is changed, erronecus behaviour will occur.

The Cover sheet contains basic project information, such as name, description and
person(s) responsible, plus a section for general and optional settings and file

storage information..

51.1 Administrative section
SX-OPEN Configurator Tool V1.02.000 - 21.08.06
PROJECT NAME
AUTHOR
COMPANY
DESCRIPTION
REVISION h

REVISION DATE
REVISION AUTHOR
REVISION COMMENTS

Figure 5-5

Fill in the administrative details (the light turquoise cells) to suit your requirements.

Apart from the PROJECT NAME and AUTHOR, all entries are optional. The
information is used for documentation and management of the configuration data
and does not affect how SX Configurator behaves. Furthermore this information is

needed if the integrated DIEPT is used.

PROJECT NAME, |PROJECT NAME DemoConfiguration
AUTHOR |AUTHOR [ demo
|COMPANY
DESCRIPTION
Figure 5-6
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Example

REVISION

Example

When the file is saved for the first time, the project name is automatically appended
to the file name, making the file name unique.

1. Complete the PROJECT NAME field, e.g. by entering the name "My Project".
2. When the file is saved, its name is automatically extended to:
SX Configurator- My Project.xls

From now on, only the project-specific file is used. The original file remains
unchanged.

If you try to save the file with an empty PROJECT NAME field, a warning is
displayed.

SX-OPEN Configurator (%]

L ] E Could ok save the file; please, enter a Project Mame in the Cover sheet,
L

Figure 5-7

Revision information must be entered in the columns to the right of the REVISION
cells, e.g. if the original version information appears in rows 8 to 11 of column B,
then information about the next revision is shown in rows 8 to 11 of column C, etc.
The revision will be used to generate the BACnet property database-revision and
must follow a format of type <number>.<number>. While generating database-
revision, only the first three numbers after the decimal point will be used.

1. Complete the REVISION field, e.g. by entering the value "1.001".
2. When configuration is compiled, database-revision will automatically set to:
1001.
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5.1.2 OPTIONS section

OPTIONS h

Warning Level T

OPC Import Folder | C:\Documents and Settings\all Users\Apnlication Data\SiemensiSy-OpentConfig
SX-OPEN Folder | C:\Documents and Settings\all Users\Apnlication Data\SiemensiSy-OpentConfig

°
1

Important

EDE Folder | chDocuments and SettingstAll Users\Aphlication Data\Siermens\S¥-OpenConfig
Use Default Mapping T
Ask before saving T
Create INSIGHT File )
INSIGHT Site Name h

Figure 5-8

This section (light yellow fields) allows you to modify the general behavior of SX
Configurator and define the paths to any additionally required files, or to the file location
of the SX configuration. The default is the path via which SX Configurator.xls was
opened.

Once the file is saved by its project-specific name, the OPC Import Folder, SX-OPEN
Folder and EDE Folder paths are no longer updated automatically.

Row

Function Default

Warning Level

When an SX configuration is compiled, this opens a log file
in which the process is documented. This is where
information, warning and error messages are shown.
Warning Level can be used to control the number of
warning messages.
The options are as follows:
0 = Warnings suppressed
For situations which are not errors, but about
which the user needs to be informed so that
corrective action can be taken.
1 = Important warnings displayed 1
2 = All warnings displayed

OPC Import Folder

Inserted during the data import process. Path to access the file for the OPC items
list for offline import into SX Configurator.

SX-OPEN Folder

Inserted during the data import process. Path to the storage location for the various
SX Open configuration files.

EDE-Folder

Inserted during the data import process. Path to the storage location for the
BACnet object descriptions in EDE and XML format.

Use Default Mapping

For further information refer to section 5.1.3.

0 = No automatic mapping of the OPC item status to
alarm properties of the BAC net object.
1 = OPC item status mapped to alarm properties of the | 1

BAC net object.

Ask before saving

a
:::I .ff; Ji:?] @

For safety, the Excel file is saved whenever the

Create SX-OPEN Files button is clicked:

0 = Immediately

1 = Only after confirmation by the user. This allows the | 1
user to decide whether or not to save the data.
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Row

Create INSIGHT File

Function Default

For further information refer to "

Blank = BACnet object description will not be created Blank
automatically as an XML file

Not blank, e.g.

1 = XML object description created and saved in the

location specified in the EDE Folder.

INSIGHT Site Name

For further information refer to 2
If the Create INSIGHT File field is enabled, the Desigo Blank
Insight site name must be entered here; the SX Open
objects are arranged under this name.

) Create INSIGHT File

2) INSIGHT Site Name

Important

Important

To allow the user of a BACnet client to operate with the BACnet objects generated
by SX Open, SX Configurator always creates descriptions of the BACnet objects in
EDE (Electronic Data Exchange) format, a format defined by B.l.G. EU, the
BACnet Interest Group, Europe, for the electronic exchange of BACnet
configuration data.

The Create INSIGHT File field is used to configure whether or not the BACnet
object description should also be generated as an XML file. This XML description
can be imported directly into Desigo Insight with the Dbimport tool.

It is also critically important that the Desigo Insight site name reference is identical to
the site name under which the SX BACnet objects are listed. This site must be set up
on Desigo Insight before the import.

SX BACnet objects must always be accommodated on separate sites.

It is not permissible to mix SX and PX objects on the same site.

The xml file created by SX Configurator can only be used with Desigo Version 4.1 and
higher For Desigo Version 3.0 must be used based on the created EDE files.
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Note

34/76

5.1.3 Default mapping

An OPC item consists of:
¢ Name

Value

Status

Time stamp

Activating Default Mapping means that not only is the item value mapped to [PrVal] of
the BACnet object, but also that the OPC status is mapped, more or less invisibly, to
the relevant alarm properties of the same object. Depending on the OPC status, the
alarm state on the BACnet side is then NORMAL or an OFFNORMAL or FAULT alarm.

Even if Default Mapping is active, it can still be enabled or disabled individually for
each value to be mapped, via the Avoid Default Mapping column of the
Configuration sheet.

SX Open can generate default mappings based on the OPC Quality. This generates
the following mapping information for each BACnet object defined as [PrVal]. The
object information relates to Reliability, Out_of_Service and Overridden in
Status_Flags:

OPC BACnet
Quality Substatus Reliability Out_Of _  Overridden in
Service  Status_Flags
0x00 Bad 0 Non-specific 7 Unreliable-other False False
0x04 Bad 1 Configuration error 2 Over range False False
0x08 Bad 2 Not connected 5 Shorted-loop False False
0x0c Bad 3 Device Failure 4 Open-loop False False
0x10 Bad 4 Sensor Failure 1 No-sensor False False
0x14 Bad 5 Last Known Value 5 Shorted-loop False False
0x18 Bad 6 Comm Failure 4 Open-loop False False
0x1C Bad 7 Out of Service 0 No-fault- TRUE False
detected
0x40 Uncertain 0 Non-specific 7 Unreliable-other False False
0x44 Uncertain 1 Last usable value 6 No-output False False
0x50 Uncertain 4 Sensor not accurate | 1 No-sensor False False
0x54 Uncertain 5 Eng. Units exceed. 8 Process-error False False
0x58 Uncertain 6 Sub-normal 7 Unreliable-other  False False
0xCO0 Good 0 Non-specific 0 No-fault- False False
detected
0xD8 Good 6 Local 0 No-fault- False TRUE
detected

The default mapping is generated only if Use Default Mapping in the Cover sheet is
not blank, and only for objects for which the Avoid Default Mapping cell is left blank.
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SX-0PEN Configurator Tool V2.00.025 - 10.11.09

PROJECT NAME YDemaCanfiguration
AUTHOR “demo

COMPANY

DESCRIPTION

REWISION NUMBER 1
REVISION DATE 04.11.2009
REVISION AUTHOR

REVISION COMMENTS

OPTIONS N

Warning Level 1

OPC Import Folder | C:\Documents and Settings\All Users\Aphlication DatatSiemens\Sx-OpemConig
SX.OPEN Folder | C\Docurments and Settings\All UsersiApplication Data\Siemens\S¥-OperConfig

EDE Folder __| C:\Documents and Settings\all Use mphigation Data\Siemens\SK-OpentCanfig
Use Default Mapping @

Ask before saving

Create INSIGHT File h

INSIGHT Site Name h

WARNING : Do not change any layout in this Workbook (sheet order, column positions, headers, ...
If the layout is changed, erroneous behaviour will occur.

K] e K] El
A 1 [ J [k [rRlzlafac] ad [aladar au ol aw | ax [ av wlealBs jcf  cs
Confiquration (Main table)
LDefine mapping-rves between OPC-tags anyf BACret Objectsipropenties
oPC BACnheat Alarn supression Function infe
T =
© £ = ) » 2
3 o
E = 3 £ A I
2 B g g |z |2 2 3 AR
] H % 3|5 > H £ IR
S g i | ¥ 8 % Elo
X ] % |- g 3 g g a |2
£ £ ¥ 5% : g FRE]
£ 2 ) s | 3 i H 2 212§
Item Name = & = = & £ £ 2 Z2ll2]s
et Nk zarme or Narme L. B Luather ek Al L= e Mamter feve Jer W
SX-OPEN Heartbeat 255 Ms| BS300 2 800 30 1 1
SH-COPEN Frame. Stats 255 MEV 65301 5 8005 3 30 1 1
SX-OPEN BACnetServer Litesign 255 MSY BS302 5 BOOE 3 30 1 1
SH-OPEN BAChetServer Status 255 MEV 65303 5 8002 3 30 1 1
SX-OPEN BAChetClient Lifesign 255 MSY BS304 5 BODE 3 30 1 1
SH-COPEN BAChetClient. Status 255 MEV 65305 5 8003 3 30 1 1
SX-OPEN TrendServer Lifesign 255 MSY BS306 5 BODE 3 30 1 1
SH-CPEN.TrendServer Status 255 MEV 65307 5 8004 3 30 1 1
SERWVER_STATE State 1
increment U
increment 11
increment I /
increment.2 H
e a8 default mapping not generated
increment 14

increment LINT

increment INT
increment LIS
increment 15

increment F4
increnert ) default mapping generated /

Figure 5-9

This default mapping generates error events based on the sheet above, using the

configured notification class.
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5.2 Main Configuration sheet

2 B & e E e i ; : 2 z 5 o S 00
ey R
QPC \QACnet Propertics for anaiog ok
3 H § :
el Lkl 3 i i :
Figure 5-10
The Configuration sheet contains the actual SX Open configuration with the rules for
mapping OPC data to BACnet objects and properties and the use of optional system
functions such as alarm and trend. This is also where the use of specific function blocks
for mapping signals and functions should be configured (for further information on this
subject, refer to the Engineering Guideline.
The obvious approach is a complete OPC data import: all OPC item strings are
imported from the selected source into the Configuration sheet (first column).
There are no further actions apart from the automatic insertion of the OPC server
information in the OPC Server sheet, and the OPC Server Ref in the
Configuration sheet.
Mapping rules SX Open is basically configured by assigning an OPC item (variable name, value,
status and time stamp) to one or more properties of a BACnet object (= mapping rule).
Each row in the Configuration sheet contains a mapping rule of this type.
In addition to this basic configuration, further optional functions can be enabled and
configured in other columns.
BACnet | BACnet | BACnet | DACnet BACnet| BACnet| BACnet :f.': function
OPC general analog binary M;:: A!arrn tl.end sc?ed pres-  information
5 ing ing ule sion
OPC item -f—w-BACNE! object optional additions |
AN / NN | ERAY IO DADATT AN | SN | FO | E |
mapping rule
Figure 5-11
36/76
Siemens Desigo SX Open - SX Configurator, V3 CM110702en_09

Building Technologies Worksheets in SX Configurator 2015-10-21



Structure

The sheet is divided into the following sections:

e OPC

e BACnet
e general settings
e analog objects settings
e binary objects settings
e multistate objects settings
e alarm information
e trend information
e schedule information

e Alarm suppression

e Function information

5.2.1 OPC area

OPC

Update Rate

index
#|ttem Set Ref

Item Name

- |VT_ARRAY
#|Device Set Ref

3 |0OPC Group

"N

o
_.|*|oPC Server Ref

SERWER_STATE State
Channel_4 Device_EBWord_2
Channel_4 Device_6Word_1

Figure 5-12
Column Description
Item Name Name of the OPC item. The item contains a value, a status and a time stamp for

the last change of value.

OPC Access Rights

For information only (user inputs in this field are ignored). The input serves an aid
to the definition of other fields (refer also to the Engineering Guideline [1]).

OPC Data Type

As above

VT_ARRAY Index

SX Open can only map one value per row. Define here which index of a value
array is to be mapped.

OPC Server Ref

To facilitate the import of data from the OPC server with its own unit strings, this
column must contain the string for mapping to the BACnet units (value from the OPC
Server sheet and Ref row, for the required OPC server).

OPC Group Update Rate

Update rate in milliseconds for all OPC items of a given OPC server. In SX Open, the
update rate defines the OPC group for the OPC server concerned. If this column is not
blank in the Configuration sheet, the value (update rate in ms) is used, and a new
OPC group is created. Otherwise the default value from the OPC Server sheet is
used, and just one OPC group is created.

The update rate can be overwritten for each item in the Configuration sheet.

All items with the same update rate are always grouped into one item group and
retrieved simultaneously. The overall performance of SX Open can be drastically
impaired if too many items in a group have to be retrieved at the same time

If you need to define more than one OPC group with the same update rate, enter
update rates which differ by 1:
e.g. 800, 801, 802 etc.
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Column Description

Item Set Ref Reference to an Item Set from the sheet of the same name. Can be used for this
type of import.

Device Set Ref Reference to a Device Set from the sheet of the same name. Not used for this
type of import.

Note Depending on the number of items, the number of changes-of-value per unit of
time and the use of the values on the BACnet side, it is therefore advisable to
select update rates that are as long as possible, to avoid unnecessarily impairing
the performance of SX Open. If several groups are to be formed with the same
update rate, the update rates entered must vary by milliseconds, e.g. 1000ms,
1001ms, 1002ms, etc.

VT_ARRAYs For OPC items which are VT_ARRAYS, each element of an array (matrix) uses one
row in the Configuration sheet.

SX Open supports only a fixed number of elements per VT_ARRAY.
For data imported from the OPC source, only the first row of the VT_ARRAY is

displayed. If other elements of the array are to be mapped, copy the row and
modify the array index and BACnet object name and keyname accordingly.

' 1_|Configuration (Main table)
2 | Define mapping-rules between OPC-tags and BACnet-Objectspropeyties
3 |OPC |_BACmt :
. B 3 | 2
( | HEIRIHE = | g
. 1= ; x| Sla a =] £
< & o |e AR ol% b4
% £ 23 32|15 Sg| §
25 2| EEZ|E|Z|2™ 28l =
4 dtem Name > & {5z| slsS[2|8|a& o~ ©
3 s Hef  ms  Fek Bel| Fef  Mokname orVame L. Sting
g |Channel Devicel 23.U1 array 1 1 111 Al 1 Channel 'Device
7 |Channel Device123.UN array 2 1 111 Al 2 Channell'Device
| q |Channel Device123 UN array 3 1 111 Al 3 Channel 'Device
| 9 |Channell Device123.UN1 array 4 1 111 Al 4 Channell 'Device
| 19 |Channel .Device123.UN array 5 1 111 Al 5 Channel 'Device
| 1] |Channell Device123.UN1 array 6 1 111 Al 6 Channell'Device
Figure 5-13
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5.2.2 BACnhet section

BAChet
2 E
b £ 5
% (= @ = €
= E g E & ]
] =y % = c & c|E
= =) 2 =) 2 [ 2|2
B B = E 5 E 5 B |2
5 s| % g § 7 5 AE
< < ) E‘ b= ﬁ < ¥|5
& & [=) = & = ] S |w
Ead Adicmame or Vame A S Seing Sieing Adickmarme or Srog S 00T For ey
255 bS] 65300 SHOPEN'Hearthest SHOPEN'Hesartbest Supervizor presenttalue  BACRHEt
255 MY 65301 SXOPEN'Frame'Status SEOPENFrame'status SUpervisar presentvalue  Twoway
255 =4 653302 SXOPENFrame'Status SEOPENFrame'Status Supervisar presentvalue  Twoway
255 S E5303 SXOPEMFrame'Status SEOPEMFrame'status Superwisar present'alue  Twoweay
255 iS4 E5304 SXOPEN'BAChetClent'Lifesign  SXOPENBAChetClient'Lifesign Superwizar presentWalue  Twoway
255 S E5305 SXOPENBAChetClient'Status SEOPENBAChetClient'Status Supervizar presentvalue  Twoway
255 Sy 5306 SHOPEN'TrendSetver'Lifesign  SHOPEN'TrendServer'Lifesign Supervizor presentialue  Twoway
255 =t E5307 SHOPENTrendServer Status SHOPENTrendServer' Status Supervizor presentialue  Twoway
1 Bl 0 Softing'OPCToolboxDemaServe, Softing'QOPC Too/boxDermoSenearDd 'Stak OPC Server state
1 Bl 1 incrementiUl] IncrementUl
1 B 1 inerement increment il
1 =3 1 incrementlilz IncrementUlZ?
1 MY 2 incrementis Incrementl
Figure 5-14
The BACnet information has to be entered manually to define each mapped OPC
item.
In the simplest case, some (or all) OPC items are mapped to [PrVal] of the BACnet
objects.
This is the case if the following conditions apply to each OPC-item row in the
Configuration sheet:
¢ Item Set Ref is blank
e BACnet Device Reference exists
e Object Type is defined
e Object Instance has been entered
o Keyname exists
e Object Name exists
Column Description

BACnet Device Ref

Reference to a specific BACnet device in the BACnet Device sheet to which the
BACnet object is be assigned There are as many BACnet devices as required. For
further information, see R

BACnet Object Type

Type of BACnet object. See the Objects sheet, section 5.9.
Select an appropriate object for value mapping on the BACnet side in accordance with
the OPC-side data type and access rights.

Normally, integers and real values are mapped to analog, binary and multistate
objects, and read access and write access to input and output objects respectively.

Object Instance

Instance of the object.
The instance must be unique for each object type and BACnet device, i.e. for each
device, there can be only one analog input object 1.

Keyname This is normally identical to the BACnet object name. Governed by the Desigo Insight
naming conventions. Automatically derived from the OPC item name during OPC
import, provided the option Suggest BACnet Object Name and Keyname is enabled.
The key name is interpreted on the Desigo-side as the User Designation.
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Column

Description

BACnet Object Name

Name of the BACnet object. Governed by the Desigo Insight naming conventions. A
suggested name based on the OPC item can be generated automatically during the
import process.

The object name is interpreted on the Desigo-side as the Technical Designation.

Description
(Optional)

Description of the object.

If several mapping rules exist for the same object, it is sufficient to fill in the
description in the first row.

BACnet Property

Reference to the BACnet Property to which the OPC value is to be mapped.

(Optional) If blank, [PrVal] is used.

[PrVal] is always mapped from OPC to BACnet for input objects, and from BACnet to
OPC for output and value objects.

Destination For all mapping to properties not related to [PrVal], the direction for the transmission of

changes of value must be specified.
The following applies:

BACnet = Always write value from the OPC side to the BACnet Property.
OPC = Always write value from BACnet Property to OPC item.
Twoway = Values can be written in both directions

Force Update

For further information refer to ?
Flag for change handling:
0 = No change in this row

1 = Row modified
Forces SX Open to reset the internal data to the data defined in SX
Configurator for the object, e.g. High Limit, Low Limit, etc. (The object
data is usually modified by the user during normal operation, after the
initial creation of the SX Open database. ForceUpdate resets these
values to those in SX Configurator.)

Relinquish Default

Default for [PrVal] in the output object and value object, if no other value is defined.
This only makes sense after starting SX Open in the absence of OPC scanning. If
blank, the value '0' is generated.

YBACnet Device Ref

As arule, the data to be integrated via SX Open is assigned to specific device. It is
now useful to group the data on the BACnet side in devices, in turn. For this
purpose, relevant devices should be defined in the BACnet Device sheet, to which
the associated (value) objects can be assigned via the BACnet Device Ref
column. For each BACnet device itself, a BACnet object is generated, of the object
type Device. The devices are shown with their associated objects in the object tree
of a BACnet client.

The rows must be sorted by BACnet Device Ref, BACnet Object Type and
Object Instance in that order of priority.
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? Force Update

Note

1 1 +
’?‘ Rg . -
A
| 1_|Configuration (Main table)
2 | Define mapping-rules between OPC-tags and BACnetObjectsipropeyties
3 |OPC
©
g o o £ 3 g
2= glex|® 3 = %
o E< E H B S < =
<. % (e ol 89s g = g ?
& = Ndha KA = = i =
S IS EE Sg 2| g2
4 |ltem Name cE c5z| SlsS|2d|Ea sl o @&
5 [, Rek ms  Fef APl Fek  Miokname orName 1. iokname or Frcp
| 6 |Channell Device200 Realt4.AID001 1 111 Al 1 plesentValue
| 7 _|Channell Device200.Real64 AI0001 1 111 Al 1 highLimit
| 8 |Channell Device200 Realbd AIDOO1 1 111 Al 1 lopeeLimit
| 9 |Channell Device200.RealS4 .AI0002 1 11 Al 2 plesentValue
| 10 |Channel Device200.Real64 AID00O3 1 111 Al 3 piesentValue
| 11 |Channell Device200.Real32.A00001 1 222 A0 1 plesentValue
| 12 |Channel Device200 Real32 A00002 1 222 |AO 2 plesentValue
| 13 |Channell Device200.Real32 AOD003 1 222 A0 3 plesentValue
| 14 |Channell Device200 Binary BO0001 1 333 BO 1 piesentValue
| 15 |Channel Device200 Binary BODD02 1 333 BO _?.Iyesent\r’alue
ac M

Figure 5-15

On start-up SX Open reads the current configuration and compares it with the
configuration held in its internal data storage system.

Property values of objects for which the Force Update column in the
Configuration sheet is set to 1 are overwritten with values from csv file. Properties
of all other objects are read from internal data storage system.

For a new configuration, the ForceUpdate column is set to 1 for all objects. On
start-up, therefore, SX Open adopts the complete configuration and generates all
objects. Only if a configuration already in use is modified via SX Configurator is it
necessary to make sure that the ForceUpdate column is set to 1 in all rows
containing modified objects. Otherwise, SX Open would ignore these rows when
reloading the configuration, and would continue to run with the existing, unmodified
configuration.

Every successful compilation automatically sets ForceUpdate to O.
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Column

5.2.3 BACnet information for analog objects

Description

BACnet Units

jmie

Important

® @

For analog objects only: unit for the analog object. This can be the BACnet unit
number (e.g. 62), the BACnet unit name (DEGREES_C) or the OPC-server unit
string ("°C").

Reference to engineering unit in the Unit sheet:

BACnet Units
Defines the supported BAGnet units and their optional DPC-based alternate names (NOTE: Only the altetnate names for the units may be changed

OPC Server References

Ref [Unit TISO_Horm Text] 1] 2] I I I |
e =i =i 53 53 53
Sring Ttring Tiring Tiring Tiring Tiring
3 AMPERES A A &
55 BARS bar bar bar
20 BTUS Btu Btu Btu
50 BTUS_PER_HOUR Bturh Btush Bturh
24 BTUS_PER_LB_DRY_AIR biulb biulb btulb
117 BTUS_PER_POUND biudlb btudlb btulb
118 CENTIMETERS crm crm cm
B0 CENTIMETERS_OF_MERCURY crmdmercury cmdmercury  crm/mercury
57 CENTIMETERS_OF _WATER cl cl cl
79 CUBIC_FEET f® i ft®
84 CUBIC_FEET_PER_MINUTE A%rniin #A%rnin ft¥rmin
142 CUBIC_FEET_PER_SECOND fi%s fi%s ft¥s
80 CUBIC_METERS m® me m?
135 RN METEFRE PFR HOIIR ik ik midih

Alternatively, the OPC unit can be used, if shown in the Unit sheet.

For OPC server reference 1, the following can be entered here (or in the Device
Set sheet) as the unit for "ampere", for example: A or AMPERES or 3.

The column ISO_Norm Text is used for a text representation when generating
EDE files or when calling DIEPT. If this column is empty the Unit column will be
used instead.

The OPC Server reference is matched against the Ref column in OPC Server
sheet. If more OPC Servers are used in one configuration more columns to Unit
sheet must be added.

If the unit string does not exist the Unit sheet, but is shown in the Configuration
sheet (or Device Set sheet), an error message appears, e.g.:

**ERROR** Row 46: Invalid unit for OPC Server reference #1: s

Either add the string to the Unit sheet, or, in the case of the error shown in the
example above, change the BACnet Unit in the Configuration sheet (or Device Set
sheet) to 73 or SECONDS for all rows displaying "s".

Min Present Value
(optional)

Min Present Values describes the minimum value for analog objects. For analog-
input and analog-value objects receiving a value below Min Present Value will
generate a fault event, for analog-output and analog-value objects trying to write a
value below Min Present Value will be rejected.

Max Present Value
(optional)

Max Present Values describes the maximum value for analog objects. For analog-
input and analog-value objects receiving a value above Min Present Value will
generate a fault event, for analog-output and analog-value objects trying to write a
value above Max Present Value will be rejected.

COV increment

COV increment is used to decide which amount a value must be modified before

(optional) this modification is detected as a change and a COV notification is generated.
Deadband Deadband assign a value to the BACnet property deadband.

(optional)

Resolution Enter a value for resolution. As a common rule of BACnet COV increment must be
(optional) at least 2*resolution.

Update Rate
(optional, analog-input
only)

Enter a value for update rate.
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5.2.4 BACnet information for binary objects

Column Description
Polarity Polarity can be used to change an OPC item to positive logic, i.e. 0 as passive
(optional) state and 1 as active state.
Active Text Active text assigns a value for present-value 1.
(optional)
Inactive Text Passive text assigns a value for present-value 0.
(optional)
Min Off Time Min Off Time describes how long present-value stays at 0 before a change back to
(optional) 1 is allowed again.
Min On Time Min On Time describes how long present-value stays at 1 before a change back to
(optional) 0 is allowed again.
5.2.5 BACnet information for multistate objects
Column Description
No. of States SX Open supports multistate-objects with up to 127 states. With No. of States the
(required) actual number of used states is assigned.
State Text Ref State Text Ref is a number which references to State sheet. In State sheet there is for
every possible state a text to describe the meaning of this state.
HER
2 il 1 State Text Information
3 2 |. Ref b 1] 2] Ell 4] 5
= R? ; Numbergma Wﬁ M M_ M
2 8001 9014 Inactive Active
5 8002 9019 Inactive Active
5 8008 001 Tic Tac
5 8003 8002 starned notrnal operation  reading objects S¥ Frame lost missing receipient
5 8006 00 arted norrmal operation not configured eading configuration missing device or object
8004 started normal operation not configured missing device or ohject missing receipie
8005 starned notrnal operation  wait for subsystern  mapping items missing subsystem
8006 down instable instable up up
No. of States and the number of text entries in the appropriate State sheet line
must be in sync.
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5.2.6 BACnet alarm info section

Alarm Value(s)
Notification Class
Message Text
Event Enable

Fault Values
Time Delay

Hotify Type

Figure 5-16

SX Open supports the alarm system function in a way similar to that used in
Desigo. The alarm function in each alarm-generating BACnet object can be
configured accordingly.

Notification classes SX Open uses a sheet NC to define a set of notification classes.
Notification Classes
Defines the Notification Classes with thelr coresponding properties, which are referenced from the Configuration Sheet
= ANl | E’ bl bl hl -
% 328 g = |3 |5
g EIE3E3 3a f|fl2
= = 2 o o0 =2 £+ =2 5|5 |5
o = S Z - - = =2 =8 B [ [
£ B EpL g p B 83 Bg = |2 |=
a g 5 £ES £ £ 5 & T2 2 |g |8
< g b 80 € 2 §o0 0 To E|E|E
= = Jo=] 2 L - o o € < 9B v |n |»n
MNamber String Steing Steing
11 MotifClass11 MotifClass11 Urgent alarm - simple 1 1 5 0 0 0
12 MotifClass12 MotifClass12 Urgent alarm - basic 1 1 5 1 1 1]
13 MotifClass13 MotifClass13 Urgent alarm - extended 1 1 5 1 1 1
21 MotifClass21 NotifClass21 High prio alarm - simple 2 2 B 0 0 1]
22 MotifClass22 MotifClass22 High prio alarm - basic 2 2 B 1 1 1}
23 MNotifClassZ3 MNotifClass23 High prio alarm - extended 2 2 B 1 1 1
31 MotifClass31 MotifClass31 Mormal alarm - simple 3 3 7 ] ] 1}
32 MotifClass32 MotifClass32 Normal alarm - basic i 3 7 1 1 0

Figure 5-17

SX Configurator is delivered with a set of predefined notification classes which are
used in Desigo, too.
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Column Description

NC-Id NC-Id is the instance-number of the corresponding notification-class BACnet
object. The predefined notification-classes are assigned instance numbers
according to Desigo.

Keyname In this column the keyname is entered

NC-Name In this column the object-name is entered

Description Description of the notification-class object.

Priority Priority of a TO_OFFNORMAL alarm or event.

TO_OFFNORMAL

Priority TO_FAULT

Priority of a TO_FAULT alarm or event.

Priority TO_NORMAL

Priority of a TO_NORMAL alarm or event.

Ack_Required
TO_OFFNORMAL

= no acknowledged required
= TO_OFFNORMAL transition state has to be acknowledged

Ack_Required
TO_FAULT

= no acknowledged required
=TO_FAULT transition state has to be acknowledged

Ack_Required
TO_NORMAL

= no acknowledged required
= TO_NORMAL transition state has to be acknowledged

- O|—=~ O~ O

Static Recipient 1
Static Recipient 2
Static Recipient 3

Persistent alarm recipients:

For each notification class object, up to three persistent (fixed) alarm recipients can
be configured via the associated Device ID. The advantage of persistent alarm
recipients is that they can receive alarms immediately after a restart, without the
need to log into SX.

To assign a notification class to a BACnet object the value in column Notification
Class of Configurator sheet must be filled accordingly.

Message Text

Alarm Valueis)
(Nntificatinn Class

Fault Values

255

Figure 5-18

To specify the circumstances an event transition shall occur, alarm values (for
binary and multistate objects), alarm limits (for analog objects) and fault values (for
multistate objects) must be assigned to each of the BACnet objects required to
generate alarms or events.

= % K

A 5 : |3 |7

= g uéa = w S

RN 2 £ |5 |8

L) — -

= £ = z |&d |F

Figure 5-19
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Column

Description

High limit For analog objects only:
If an analog object is required to generate a BACnet alarm, a value must be
entered in either the High Limit or the Low Limit column (or both). SX generates an
OFFNORMAL alarm if [PrVal] violates the limit. For further information refer to Y
Blank = No alarm
Value = High alarm limit
X = Alarm limit from OPC item

Low limit For analog objects only:

SX generates an OFFNORMAL alarm if [PrVal] drops below/above the limits.
For further information refer to

Blank = No alarm
Value = Low limit alarm
X = Alarm limit from OPC item

Alarm Value(s)

For binary and multistate input objects and value objects only:

If a multistate object is required to generate a BACnet alarm, the Alarm Value(s)
column must contain a list of up to 127 comma-separated valid state values
corresponding to alarm states. SX generates an OFFNORMAL alarm whenever
the object matches one of the alarm values.

Binary objects =0or1

Multistate objects = one or more values from 1...127, separated by commas
(e.g.2,5,11 etc.)

Fault Values

For multistate input objects and value objects only:
If a multistate object is to generate a BACnet alarm, this column must contain a list
of up to 127 comma-separated valid state values corresponding to alarm states.

SX generates a FAULT alarm if [PrVal] of the object corresponds to one of the
fault values.

This column must contain numbers only, and not text.

empty = No faule value assigned
One or more values from 0...127, separated with commas (e.g. 2,5,11 etc.)

Message Text

An optional alarm message text can be configured separately for each object, for

(Optional) display in the Log Viewer and Alarm Viewer applications of Desigo Insight.
Notify Type Enter as applicable:
(optional) 0 = send state-transition as an alarm

1 = send state-transition as an event

Event Enable

Enter as applicable (addition of 3 event enable bits):

(optional) 1 = to-offnormal enabled
2 = to-fault enabled
4 = to-normal enabled
Time Delay Time Delay is used by SX Open to decide how long a TO_ OFFNORMAL state
(optional) must be present before a state-transition is reported.
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R High/Low Limit For analog objects, the alarm function is activated via these columns. If the
columns are left blank, no alarm is initiated.
Alarm limits can be defined in the following two ways:
¢ Directly, by specifying a physical value in the same format as the [PrVal] of the
object.
¢ Indirectly, via the value from another OPC item.
In this case, an "x" must be entered instead of the value.
In addition, in compliance with another mapping rule, the OPC item which defines
the alarm value must be assigned to the high/low alarm limit of the same BACnet
object.
Example "OPC Item BACnet Object= BACnet Property= High Limit=
ltem_1 ANALOG _IN_1 Present_Value X
[IPrval]
ltem_2 ANALOG_IN_1 High_Limit
For further information on the alarm function in SX Open, refer to the Engineering
Guideline [1] and the Desigo "Technical principles" manual, [5].
5.2.7 BACnet trend info section
SX Open supports the trend logging system function in a way similar to that in
Desigo PX. Trending is implemented as a relatively autonomous function, and
operates as an independent BACnet client of SX Open (SX trend server with its
own data maintenance for trend log objects).
As an option, SX can log trends for the present values of the SX BACnet objects.
For this purpose, a trend log object must be assigned to the BACnet object at the
configuration stage.
E
b
=
i
(=]
=
(=)
—]
=
E
=
Figure 5-20
Column Description

Trend-Log object
instance

Enter the instance number of the trend log BACnet object. The instance number
must be unique and must occur once only in the file. When compiling SX
configuration data a separate sheet Trend will be filled with trendlog objects based
on instance numbers used in Configuration sheet.

Note

The generated Trend sheet can be modified after a first compilation and with the
next compilation the modified values will be used.

To assign a unique keyname, object name and device instance BACnet device
sheet must be adjusted.
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Figure 5-22

Column Description

Trend-Log Object- The instance number is referenced from Configuration sheet and may not be

Instance changed.

Recommendation When modifying the configuration at a later date, take care not to change any
instance numbers already allocated to trend log objects. The instance number
allocated to the "trended" BACnet object must also be retained.

i Failure to observe these rules can result in the loss of trend data.
Important
Trend-Log The instance number of the device where the BACnet object to monitor is located.

Object Device ID

This entry may not be changed, too.

Trend-Log Keyname

Keyname of trendlog object.

Trend-Log Object Name

The name of the trendlog object. The name is generated to the rule
"TRD" + instance number, in the form XXXX, e.g. TRD0045”, but can be changed
afterwards.

Trend-Log Description

"ObjectName of the assigned object" supplemented with buffer size and log
interval e.g. "OutdoorTemperature: 5000 records, unconfirmed COV"

i | rtant Once a description is generated by compilation it will not be changed afterwards
mportan automatically. If e.g. buffer size is changed and the change shall be reflected in
Trend sheet, trendlog description must be manually deleted.
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Column

Description

Log interval

Describes how to get the monitored value:

0 = use confirmed COV notification

-1 = use unconfirmed COV notification

>0 = poll monitored object and use supplied value as poll interval

Buffer size

Recommendation

Size of the temporary trend buffer for each object. The amount of space required
for the trend log objects in the working memory of the SX PC depends on their
number and on the buffer size, and is in direct competition with other applications,
e.g. other SX components.

The buffer size should therefore be defined so as to achieve the optimum
relationship between data logging (Loglnterval) and storage in Desigo Insight.
Desigo generally limits the size of the trend log object buffer to a maximum of

5000 entries. For SX Open there is also no point in generating buffers that are
larger than this.

COV resubscripiton
interval

Describes the time between COV resubscription of a monitored object.
Currently only a COV resubscription of 0 (unlimited lifetime) is supported.

Client COV Increment

Describes the COV increment between two values received or read before storing
a new value in trendlog buffer.

Start time When to start logging of data.
Stop time When to stop logging of data.
Stop when full Describes the behavior, if log buffer is full:

0 = overwrite the oldest entries in log buffer
1 = stop logging further data

Record count

This value may not be modified, it is used if an upload of trendlog objects occurs

Notification class

The value of the first active row will be used as notification class for all trendlog
objects. If different values are entered in different rows all values will be adjusted
to the value of the first active row.

Notification threshold

The amount of data in trendlog buffer before an event will be sent to all registered
recipients. If the warning limit is reached (BACnet property "Notification
Threshold"), the complete memory content is transferred to a BACnet client for
evaluation and archiving. It is advisable to set the warning limit at 40 to 60%.

Trend log file archive

The trended values can also be logged in text form in a file. This can be useful in
the commissioning phase, for example, when a trend upload to a BACnet client is
not yet possible.

For more information on the trend function in SX Configurator, refer to the Engineering
Guidelines [1].
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5.2.8 BACnet schedule object section

As an option, SX can change a BACnet object value based on a schedule. For this
purpose, a schedule object must be assigned to the BACnet object at the
configuration stage.

Schedule Object

Instance

e S

]

Figure 5-23

Column

Description

Schedule Object
Instance

Enter the instance number of the scheduleg BACnet object. The instance number
must be unique and must occur only once in the file. When compiling SX
configuration data a separate sheet Schedule will be filled with schedule objects
based on instance numbers used in Configuration sheet.

The generated Schedule sheet can be modified after a first compilation and with
the next compilation the modified values will be used.

Schedules
Defines the Schedule objects with their corresponding properties, which are referenced from the Configuration Sheet
g
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Figure 5-25
Column Description

Schedule Object
Instance

The instance number is referenced from Configuration sheet and may not be
changed.

Recommendation When modifying the configuration at a later date, take care not to change any
instance numbers already allocated to schedule objects. The instance number
allocated to the "scheduled" BACnet object must also be retained.

i Failure to observe these rules can result in unexpected schedule results..
Important
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Column

Description

Schedule
Object Device ID

The instance number of the device where the BACnet object to schedule is
located. This entry may not be changed, too.

Schedule Keyname

Keyname of schedule object.

Schedule Object Name

The name of the schedule object. The name is generated to the rule
"SCHED" + instance number, in the form XXXX, e.g. SCHEDO0023”, but can be
changed afterwards.

Schedule Description

1

Important

ObjectName of the assigned object
Once a description is generated by compilation it will not be changed afterwards
automatically but can always be changed manually

Propagation Delay

Propagation delay for propagatin fault events, see also Configuration sheet

Schedule Default

The default value to write to controlled object when no schedule rule is active

Ref. Type The type of object reference. Currently only the value 1 is supported.
Ref. Obj. Property The property of the controlled object which shall be written.
Ref. Dev. Id The device instance the controlled object is located.
i Important In current implementatior? the schedule object and the controlled object must be
located on the same device.
BACnet Unit If controlled object is of type analog BACnet unit will be copied from Configuration

sheet

Effective Period Start

Schedule is active only if current time if greater than Effective Period Start

Effective Period End

Schedule is active only if current time if less than Effective Period End

Priority for Writing

The priority output from schedule object shall be written to controlled object.

Active Text

If controlled object is of type binary active text will be copied from Configuration
sheet

Inactive Text

If controlled object is of type binary inactive text will be copied from Configuration
sheet

Number of States

If controlled object is of type multistate number of states will be copied from
Configuration sheet

State Text Ref.

If controlled object is of type multistate state text reference will be copied from
Configuration sheet

Calendar Reference
(optional)

An instance number of a calendar object, If present, reference will be inserted in
first exception schedule.

°
1

juie

Important

Important

Once BACnet unit, active and inactve text, number of states and state text ref. are
copied from Configuration sheet they will not be changed afterwards automatically.
Changes in configuration must be copied manually to Schedule sheet.

To create a BACnet calendar object a line has to be inserted in configuration sheet.
For calendar objects there is no need for an OPC section in Configuration sheet.

Schedule and calendar objects are created by SX Configurator as container only.
Except a calendar reference in first exception schedule there will be no schedule or
calendar data inserted by SX Configurator. To insert this data a BACnet client, e.g.
Desigo Insight, is needed.
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5.2.9 Section alarm suppression
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Figure 5-26

Column

Description

Propagation Delay

A delay time before a BAD OPC quality will be delivered as a BACnet fault state.
Default value is 30 seconds.

Subsystem Status

An OPC item which describes the communication state to a subsystem.

Subsystem status is only useful if an OPC server can distinguish different devices
and every device is modeled as a BACnet device of its own.

Subsystem Value

An item value of Subsystem Status, which represents a working connection.

Note

Trend

Example

52/76

Alarm suppression is only useful and does only work if default mapping is enabled
in cover sheet (cf. 3.3).

Alarm suppression disables generating of BAD quality status values for OPC items
if subsystem-status is not equal to subsystem-value. BAD quality values caused by
a communication failure will be suppressed. By delaying a BAD quality propagation
for some time there is an independence of update sequence received from OPC
server. In some cases BAD quality items are signaled before signaling a broken
communication. This leads temporarily to a BAD quality which will go back to
GOOD if the communication failure is received.

For objects being monitored by SX Trend Server there is no alarm suppression. If
default mapping is enabled reliability of these objects will follow OPC quality
independent of connection status. Reliability is part of associated trendlog object
logbuffer entry and may not be suppressed in SX BACnet Server. It is recommen-
ded to set NotifyType to Event for these objects.

Figure 5-26 shows some parts of a SIMATIC.NET OPC Server configuration. This
server provides for every connection an item "&statepathval()" which describes the
current state of subsystem communication. A working communication is coded as
2, all other values are used for different types of dead connections.

In the example above a BAD quality of item "S7:[SPS01]DB1,INT1" will be
suppressed, if item "S7:[SPS01]&statepathval()" signals a broken connection, i.e. if
item value is not equal to 2.
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5.2.10 Function info section

Function infa
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Figure 5-27

Column Description

Avoid Default Mapping

Disables the default mapping for alarms individually.
(Refer also to the information on Default Mapping in section 5.1.3.)

Uses OPC Quality

For default mapping of an OPC item to a BACnet property, the OPC item value is
used. It may on occasion be necessary to map the OPC Item Quality, instead of
its value, as the input variable for a function block. In this case, enter a "Y" (or
other letter) in this column.

This is only possible where the OPC Quality is used for mapping in direction to
the BAC property.

Blank or <>1 = Use item value
1 = Use item status

Function Name

Function name from the Functions sheet, section 5.11.

If bidirectional mapping, the inverse function must be defined, too. The inverse
function is called with the same parameter set, the only difference is input value
(OPC item or BACnet property)

Parameter 1..40

Function parameters that are restricted to numbers, OPC Item references,
BACnet properties and Hash-Values for VT_BSTR items. To distinguish
different entries the following syntax is used:

V<opc item> = value of an OPC item
S<opc item> = state of an OPC item
F<objtype:devinst:inst:prop> = value of an object property”
H<string> = hash value of string?

REIIRS

The properties used for this kind of function parameter are properties of SX Frame and
therefore an extension of standard BACnet properties.

objtype is a valid object type from Objects sheet.

devinst is the instance number of a device object which "hosts” the
referenced object.

inst is the object instance of the referenced object itself.
prop is a property from Properties sheet.
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2)

H<..> To support VT_BSTR items e.g. for signaling a state, these strings must be
translated in a unique number which can be handled by SX Open. These strings
have to be mapped to hash values in SX Configurator (see Hash VT_BSTR
sheet). The same hashing function will be used in SX Open as soon as string is
received from OPC Client. By defining a mapping function which knows about the
different hash values a mapping of strings to a discrete set of numbers is possible.

i | rtant For direction OPC mapping function which is used to map a BACnet property to an

mportant  5pc jtem must be entered. For direction BACnet or Twoway mapping function
which is used to map an OPC item to a BACnet property must be entered
For more information on the functions for signal and function mapping refer to the
Engineering Guideline [1].
5.2.11 Setting default values
Ref 1Pwpeﬂy name |l’li|:lmame 1De[aull 1
Siring
1 ackRequired
0 ackedTransitions
4 activeText THTACT On
B alarmValue
7 alarmValues
22 covincrement COwl 0.1
25 deadband DBAND 1
28 descnption
35 eventEnable EVTEN 7
130 eventTimeStamps
39 faultValues
40 feedbackValue FbVal
45 highLimit 3.40E+38
46 inactiveText TXTINACT Off
48 instanceOf
52 limitEnable
Figure 5-28
To reduce the amount of work in entering values in Configuration sheet, default
values will be used whenever a field has been left blank. The default value can be
assigned by entering a value in column default of Properties sheet. If this field is
left blank, too, a build in default will be used.
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Defining Item Sets

5.3 Item Set sheet

Item Set {optional)
Defing mapoing-raies for objects based ah flxed BA Chet properties

OPC

T
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Ref Description = = =

Figure 5-29

o At least one entry must have [PrVal] as a property and must also define the
BACnet object type.

e Each entry is mapped with a BACnet property, which means that if not [PrVal],
then the Output Destination must be defined. .

This sheet allows the separate definition of recurring substructures when mapping
OPC items to BACnet properties. If a given structure recurs, all that is needed is a
simple reference in the Configuration sheet to the actual structure in the Item Set
sheet. One row in the Configuration sheet containing the basic mapping is
enough to define the mapping relationships via an item set.

Example A set may consist of three items, each of which represents a main value, an upper
limit (Hili/High_Limit) and a lower limit (Loli/Low_Limit). Within the ltemSet sheet,
the rule for mapping these three items to BACnet properties is defined just once. In
the Configuration sheet, the basic item is simply assigned, on one row, to the
BAnet object. The Item Set itself then also has to be referenced. In the compile
process, this "nested" relationship is unraveled and downloaded to SX Open as
three rows.

SX-Configurator.xis SXMapping.csv
OPC-ltem ltemset-Ref BACnet-Object oPC BACHet
Item_1 45 Analoglnp_1
oz | gl i B
Item_3 43 Analoging_3 ltem_1. Walue  Analoginp_1 . Low_Limit
- ltem_2 . Walue  Analoginp_2 . Present_Value
Configurator ‘ Ref OPC-Par BACnet-Property ltem_2  Hili Analoglnp_2 - High_Limit
ltem_2 . Walue  Analoginp_2 . Low_Limit
""" £ Walue Present_‘alue ltem_3  Walue  Analoginp_3 . Present_Value
Hili- High_Lirmit ltem_3 . Hili Analoglnp 3 . High_Limit
Loli Low_Limit ltern_3 . Walue  Analoglnp_3 . Low_Limit
femesl
Figure 5-30
The Item Set sheet contains a subset of the columns in the Configuration sheet.
The table below only explains those columns not already dealt with under
Configuration sheet.
55/76
Siemens Desigo SX Open - SX Configurator, V3 CM110702en_09
Building Technologies Worksheets in SX Configurator 2015-10-21



Column

Description

Ref

Unique set number used as a reference in the Configuration sheet.

The Reference is a sequence number in two parts: main-item.sub-item; all
definitions related to the same object must have the same main-item reference;

The reference number is divided into two parts, x.y:
x represents the set number to which reference is made in the Configuration sheet.

y is the numbering within the item set.

OPC Server Ref

The OPC Server Ref must be known. This means that a full import has already
taken place, or that the information has been entered manually in the OPC Server
sheet.

OPC valid

This is the part of an item name which is both fixed and identical. OPC valid
contains a validation string, i.e. the OPC item to be used for this entry must
contain this string.

The members of a set are identified by this fixed component of the name. For further
information see "

OPC fields

This defines the variable component of the item name, which is more or less
equivalent to a parameter name.

The OPC fields contain the fields to the right, which refer to specific BACnet
properties and must start with a dot or period (.).

The variable component must always begin with a leading dot or period, ".". For further
information see "

Y OPC valid/OPC fields

OPC item sets are defined by name. ltem sets can be defined only if the names of
the OPC items are regular in structure.

The structure can be said to be "regular" if it complies with the following:

e The item names must follow a hierarchical structure, e.g.
System.Device.Data point.Parameter
and

o the name fields must be separated by a dot or period ".".

In principle, then, the OPC valid column defines the fixed, common component of
an item name within the set (equivalent to the data point field or the common object
address in the item name), and the OPC fields column defines the variable
component of an item name within the set (equivalent to the parameter field in the
item name). In conjunction with the basic mapping rule in the Configuration sheet,
SX Configurator can resolve the item set when compiling the configuration.

Example The following OPC data is imported into SX Configurator with a Full Import.
RSAcc.QC0101-NRUD (1) .VC01-FC20.RSUAO1.Value
RSAcc.QC0101-NRUD (1) .VC01-FC20.RSUAO1.Status
RSAcc.QC0101-NRUD (1) .VC02-FC22.RSUAO2.Value
RSAcc.QC0101-NRUD (1) .VC02-FC22.RSUAO2.Status
RSAcc.QC0101-NRUD (1) .VCO3-FC18.RSUAO3.Value
RSAcc.QC0101-NRUD (1) .VCO3-FC18.RSUAO3.Status
It can be seen that a value and a status must be mapped for each identically
addressed pair.
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To simplify the configuration process, it also possible to define just one Item Set

with:

Ref = OPC valid = OPC fields =
1 RSUAO .Value

11 RSUAO .Status

The basic links in the Configuration sheet are created automatically after the item
set definition process, when an OPC data import is next started. This time,
however, the import type is Number of Fields. SX Configurator can then identify
the sets automatically from the set information, and only uses the reduced basic
links in the Configuration sheet (see also section 5.2 ).

5.4 Device Set sheet

Device Set (optional)
Define mapaing-tiies for offects bpased an 8 set of BAChet abfects
OPC
]
=N
oPC B o E
Ref Description _|Info Valid _[tem EE| 85
Arbirradrer AvrinT AEE ConTRTRem AP et RS R AT L o
Figure 5-31
The Device Set sheet and the Item Set sheet work in similar ways. A device set,
however, allows you to group together all items which can be assigned to a
physical device and which always have to be mapped to BACnet objects and
BACnet properties in the same way..
Then you only need to configure one row in the Configuration sheet with the
name and a start number for the instance numbering of the BACnet objects.
This reduces and simplifies the configuration time required for these kinds of
integration.
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5.5 OPC Server sheet
— . | . ! . . . | T
| 1 |OPC Server =
2 |Filled automatically with the OPT Sener identification (NOTE: do not change manually this sheet, except for the yeliow fieids)
3
4 [Ref [OPC Server Name [Computer Name JUpdate rate |Workfile h
& ms
5 1IMatrikon. OPC. Sirmulation. 1 1000 MatrikenOP CSimulation! _20020623-093050 5%
| 7| 2 Softing. OPCToolboxDermao_SererDA 1000 SoftingOPCToolboxDermo_ServerDA1_20090416-110722.5x
8
Figure 5-32
This sheet is used to store OPC server data, such as name, location and update
rate.
Normally, if the OPC item data is imported directly from a specific OPC server, the
sheet is filled in automatically. However, you can also add to or correct the sheet
manually.
Column Description
Ref Unique number of the OPC server, used as a reference in the Configuration

sheet.

OPC Server Name

Name of the OPC server, e.g. "Matrikon.OPC.Simulation.1"

Computer Name

Network name of the computer on which the OPC server is installed. The name is
mandatory if SX Open and the OPC server are installed on different computers.

Update rate

The default rate in milliseconds at which the data in the OPC server is normally
scanned. For further information see "

Workfile

The OPC server data imported online is always saved in a separate file. This
means that there is no need for an online connection to the server if a further import
is required.

The workfile is saved under

<OPCServerName>_<Date-Time>.sx

" Update Rate
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5.6 BACnet Device sheet

BACnet devices
Define the BACnet devices

2o
S
2 |-
= @
@ (<]
2 i

Instance [Keyname Object Name |Description Model_Name [Location e |a

Number String String Siring String String 1or & Tor emply

50000 SXOPEN Trend SXOPEN Trend SX Trend SX-OpenV2 N T
255 Supenisor Supenisor Supenisor SX-OpenV2  internal
Figure 5-33

All the information about the "virtual" BACnet devices is saved here.
It is best to assign the BACnet objects according to the subsystem or device to be
integrated, to achieve a clear, hierarchical object structure on the BACnet side.

Column Description

Instance Instance of the BACnet device object.
The instance must be unique. It is also used as a reference in the Configuration
sheet.

Keyname This is normally identical to the BACnet object name. The key name is interpreted

on the Desigo side as the User Designation.

Object Name

Name of the BACnet object. This can be derived automatically from the OPC
name by SX Configurator, provided this option was enabled before the OPC
import.

The object name is interpreted on the Desigo side as the Technical Designation.

Description

Description of the object.

Model Name

Individual description of the SX application, displayed in the device object property
Model_Name.

Location

Individual description of the location, displayed in the device object property
Location.

Force Update

See also Configuration Sheet

Device Type Empty = a BACnet device usable in SX BACnet Server (Configuration Sheet)
T = Device for SX Trend Server
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5.7 Units sheet

BACnet Units

Defines the supported BACnet units and their optional OFC-based alternate names (NOTE: Only

0OPC Server References

ANE CHRBRERICYA

Figure 5-34

kA

Ref [Unit 1ISO_Norm Text] 2]
et . e - 34
String Sting
3 AMPERES A A A,
55 BARS bar bar bar
20 BTUS Btu Btu Btu
50 BTUS_PER_HOUR Btuth Btuh Btuth
24 BTUS_PER_LB_DRY_AIR btu/lb btu/lb btu/lb
117 BTUS_PER_POURND btu/lb btu/lb btu/lb
118 CENTIMETERS cm cm cm
60 CENTIMETERS_OF _MERCURY cmimercury cm/mercury  cmfmercury
57 CENTIMETERS_OF _VWATER cl cl cl
78 CUBIC_FEET fte ft® fts
g4 CUBIC_FEET_PER_MINUTE ft¥min ft%min ft%min
142 CUBIC_FEET_FPER_SECOMD ft¥s fts ft¥s
80 CUBIC_METERS rm® e i
1358 CUBIC_METERS_PER_HOLR méh méh méh
85 CUBIC_METERZ_PER_SECOND ms m¥s m's

This sheet lists all the units defined in the BACnet standard, together with their

respective reference numbers.

For each OPC server, you can use the Unit sheet to define your own unit
designations or the existing ones, for use in the Configuration sheet. This can
make it easier to enter Configuration sheet data in cases where the data needs to

be copied and pasted from OPC into Excel.

Column Description
Ref BACnet reference number for the unit.
Unit Unit designation as defined in the BACnet standard.

ISO_Norm Text

This text — if present — will be used when generating EDE files and when using

the integrated DIEPT.

Ref/String Reference to the OPC server in the OPC server sheet and the associated unit
designation as used on the OPC side.
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5.8 State sheet

State texts
Defines the texts for the Multistate objects state Text'

State Text Information

Ref 7 1 2|
Number 2o Texd gt Text
8013 Inactive Active
9014 Inactive Active
019 Inactive Active
Figure 5-35

This sheet can be used to associate text with the numerical states of multistate
objects.

Column

Description

Ref

BACnet reference number for the state

State Nbr/Text

State number and associated text. SX Open supports up to 127 state texts.

Note that in contrast to OPC on the BACnet side, the state 0 is not supported. In
such cases, the BACnet state must be made compatible by use of an "SxAdd 1"
function block.

If a state is not defined, the entry <undefined> must appear in the field concerned.
Blank text fields are not permissible.

5.9 Objects sheet

BACnet Objects

Defines the BACnet objects which may be used in the confiquration shee

Ref |Object name Nickname ]
String
0 ANALOGINPUT Al
1 ANALOGOUTRUT AD
TOARIAL CWTEAAALTIE andg
Figure 5-36

This sheet lists the BACnet object types supported by SX Open for mapping the
OPC data. To avoid having to enter the object type in full in the Configuration
sheet, so-called "Nicknames" can be defined. For example "ANALOGINPUT" can
be abbreviated to "Al".

Column

Description

Ref

BACnet reference number for the object type

Object Name

Object type as defined in the BACnet standard.

Nickname Unique abbreviation for use in the Configuration or Standard Properties sheets.
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5.10 Properties sheet

BACnet Properties

Defines the BACnet properties which may be used in the configuration sheets and the

Ref Property name

[Nickname

|Default

Siring

1 ackRequired
0 ackedTransitions
4 activeText
B alarmValue
7 alarmValues
22 covincrement
25 deadband
28 description
35 eventEnable
130 eventTimeStamps
39 faultvalues
40 feedbackValue
45 highLimit
46 inactiveText
48 instanceOf

Figure 5-37

TATACT Cn

covl 0.1
DBAND 1
EVTEN 7
Fb'al

3.40E+38
TATINACT Off

This sheet lists the BACnet properties supported by SX Open for mapping the OPC
data. To avoid having to enter the object type in full in the Configuration sheet, so-
called "Nicknames" (abbreviations) can be defined. For example the property
"HighLimit" can be abbreviated to "HiLm" and this can be used as a reference.

Each parameter is defined as a tuple (Property, Value and Default).

Column Description

Ref BACnet reference number for the property

Property Name Property name as defined in the BACnet standard.

Nickname Unique abbreviation for use in the Configuration sheet.

Default If not empty, this value will be used as a default value for his property.
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5.11 Functions sheet

Mapping and Signal Functions

Defines the Mapping and Signal Functions available in SX-OPEN (NOTE: Do not change any information without HQ authorization)

Number of extra Library
Function Name parameters Description Inverse Function Prefix
SXAdd 1 Adds the extra parameter to the source SXSubtract

Adds the first extra parameter to the source;
QVAAAN it e 1Y W QVQukbeant

Figure 5-38

The Function sheet is for entry of the predefined functions available via the
function block library, PRJLib.dlII.

Only the functions that are actually needed in the main Configuration sheet
should be described.

Column Description

Function Name Function name

Number of extra Number of optional extra parameters

Parameters

Description Descriptive text

Inverse Function Inverse function, for use in cases where the function is used for signal mapping.

Library Prefix Empty for functions located in PRJLib and EXT for mapping functions located in a
private mapping library.

For more information on the functions for signal and function mapping, refer to the
SX Open Engineering Guidelines [1].

5.12 BACnet Client sheet

BACnhet Client Objects
Defines the source ahd destination objects to be used by the SX-0PEN BAChet Client service (INOTE: Valid only for the obfects' presentl/ alie propery)

BACnet Source Objects BACnet Destination Objects

Device Instance JObject Type JObject Instance{Object Name  JMode JCycle Time |Device Instance|Object Type Object Instance [Object Name JWrite Priority |
Armderfidec o fekd | Slfviear ar Aiokies Abamader SPRE Aebarmadher SIS | Aetammder e e cr dfokimar Adumrier SPRE Aibimdver
Figure 5-39

SX Open normally operates as a BACnet server for the purpose of reading data
from third-party devices or systems for various uses in Desigo..

In the reverse process, however, where data is to be transmitted from Desigo to
third-party devices or systems, SX Open must also be able to act as a client on the
BACnet side. In SX Open this facility is also included as an autonomous function,
allowing the interconnection of various BACnet objects. This means, for example,
that a connection (and hence the mapping of a value) can be configured between a
Desigo PX BACnet object and an SX BACnet object. As soon as there is a change
of value in the PX object, the value is transmitted to the connected SX object. As
this, in turn, is connected to OPC, the value is also output on the OPC side.
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Configuring a
BACnet client

PX PX

— —
BACnet"~
[]
L
H
"
.
"
' vl -
15X BACnet
| Client
Lo, BT BACstac
router functionality
port 1
1= —anie 7= wiENG T 1
virtual netwe. ' | virtual network
|— pcrLE port 3

I
I
Device 1 I Device 2 Device n I Sg;;i:d
I
I

SX BACnet Server

Y — — — = — — — = — — — — — —

Figure 5-40

The client connections, too, can be configured in SX Configurator.

The sheet has two sections, for Source and Destination. The Source section
contains the address of the object which is the source of the value (e.g. a DMAP
object from PX), and the Destination section contains the address of the object to
which the value is to be transmitted (e.g. an SX-BACnet object). The full address of
an object comprises the following:

e Device instance
Object type
Object instance
Object name

SX can either subscribe to changes of value ("COV mode", "confirmed" or
"unconfirmed") or it can read the values cyclically ("polling mode").
SX provides a PresentValue to PresentValue mapping only.

Column

Description of the Source and Destination sections

Device Instance

Instance number of the BACnet device object.

Object type

Type of BACnet object

Object Instance

Instance of the BACnet object.

Object name

Name of the BACnet object; if object instance is configured, too, the latter will be used.

Mode

Type of source-value subscription
The following are valid:

1 = unconfirmed COV
2 = confirmed COV
3 = polling

Cycle Time If the BACnet client subscribes to changes of value (Mode = 1 or 2), a repeat time in
[s] must be defined for the subscription.
If the source value is to be polled (Mode = 3), the cycle time must be specified in [s].
Unlimited lifetime — cycle time is 0 — is supported though not recommended.
In case of SX BACnet Server as source, cyclic time 0 is only allowed for
unconfirmed notifications.
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Izl Important

Note

Note

Supported source object types
¢ Analog Input

Analog Value

Binary Input

Binary Value

Multistate Input

Multistate Value

Supported destination object types
¢ Analog Output

Analog Value

Binary Output

Binary Value

Multistate Output

Multistate Value

SX BACnet Client supports Device Object as source object, too. In this case
SystemStatus is used instead of PresentValue and furthermore only polling is
possible and an object name for identification is not allowed, because a device
object does not support the WhoHas service for itself. The read value is shifted by
2 and forwarded, the value 1 is written if source device object cannot be read. With
this approach it is possible, to use a multistate object to monitor device state.

A value will be written to destination object whenever a read response or a COV
notification is received. The write is independent of the received value; there is no
COQV like behavior in SX BACnet client.

Every COV resubscription of a value is answered with a COV noatification, therefore
the value is written to destination more often as expected by pure COV semantic.
To avoid too much load at one point in time COV lifetime is modified by a random
amount it is not exactly predictable when a resubscribe will happen, but the upper
bound COV lifetime will not exceeded.

It is not possible to use a source object for polling and COV simultaneously. Every
update of source object will be forwarded to target objects. Even if source object
does not change its value, a new poll cycle or a COV resubscription will be
forwarded to target objects.
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5.13 BSTR Hash sheet

A ! B | ¢ | o [ E [ F |
VT BSTR Hashing-Tabie

—

| 2 |Defines the oviginag! BSTR-Values with thelr corresponding Hash-Values, which can be recognised from 5X
3
4 |BSTR-Value THash Value ]
] String Decimat VVaive

| B |"up and running” 1105260163

| 7 |"comm fault” 3067959514

| & |"SK OPEN" 545037569

ERS 3116673133

| 10 | DOWN 3713425771

Figure 5-41

SX Open can deal with VT_BSTR items and map a finite set of different texts to
[PrVal] of e.g. a multistate input object. This mapping is done by assigning every
string of interest a hash value and using these hashes in a mapping function.

Calculating of hash values is performed by SX Configurator during compilation and
the resulting value is stored in BSTR Hash sheet.

Column Description of the Source and Destination sections
BSTR Value A string to map to a hash value.
If the string contains blanks it must be surrounded by quotes.
Hash Value The resulting hash value.
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5.14 Upload of properties from a running system

SX Configurator V2.1 supports the upload of properties from a running system, e.g.
if a configuration shall be extended and changes of properties done by a customer
must be preserved.

An upload must be accomplished in following order:

Column Step |Procedure

Stop the SXOpen Services 1 If your operating system is Windows 7 or later and you have installed

(Windows 7 or later) SXOpen as Service, you must first stop the SXOpen Services in the
"Services"-Window of the control panel.
When all SX services have stopped, execute "Desigo SXOpen start"
window"
Otherwise skip this step.

Get current values Start SX Upload tool on target system.

Copy upload file to SX This step is only needed if runtime system does not run on the same PC

OPEN folder as SX Configurator.

(optional)

Press Import button 4 SX Configurator reads the upload file and inserts the values in

5 Configuration sheet.

|

Configuration Proceed with configuration.

Start the SXOpen Services 6 If you have done Step 1,

(Windows 7 or later)

execute "Desigo SXOpen stop window", till all SX programs have finished,
then execute "Desigo SXOpen start service".

Otherwise skip this step.
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6 Messages

A number of messages appear in the OPC import and SX export process. Some of
these are self-explanatory, and others are described below.

In the data export process, unused information is deleted automatically, to reduce

the quantity of information on the screen.

Message

Description

Action

BACnet object definition is

This information will be restored with

incomplete and will be ignored: clear | the next OPC import.

all occurrences like this?

Yes = Deletes all cells containing
: unwanted information

No = Add empty BACnet names
or keynames only?

BACnet names and/or keynames

already exist. Overwrite all?

Yes = All BACnet Object Names
are reset to the OPC
server information

No = Add empty BACnet names
or keynames only?

Add empty BACnet names or
keynames only?

In all cases, however, other
information that was removed will be
restored.

Yes = All blanks are filled with
names

No = No names are changed
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7
71

Examples

Mapping Limits from OPC

The following example shows the mapping of OPC items to an Analog Input Object
in BACnet.

Assume the following OPC items with associated meaning:

Temperature actual measured value
HighLimit allowed high limit of temperature
LowLimit allowed low limit of temperature

The three OPC items can be mapped to an Analog Input Object as follows.
Hereby BACnet-Properties such as highlimit, lowlimit, presentvalue are used.

Item Name BACnet Object | Object Object BACnet Destination | High Low
Type Instance | Name Property Limit Limit
Temperature | AT 1 TEMP presentvalue | BACnet X X
HighLimit AT 1 TEMP highlimit Twoway
LowLimit AT 1 TEMP lowlimit Twoway
To assign these three lines to one BACnet object, the same BACnet object type
and object instance must be used.
SX Configurator expects the present value as the property of a new object
therefore the present value mapping must be the first line
7.2 Mapping VT_BSTR Items
VT_BSTR items are mapped to multistate object most of the time. BACnet state
texts are referenced by Present_Value and a mapping function is needed to map
OPC item text to BACnet Present_Value and vice versa.
SX Configurator has intrinsic rules to allow an easy use of VT_BSTR items when
mapped to multistate objects. Just assign a state text to multistate object and SX
Configurator will fill hash table and mapping function.
If VT_BSTR items shall be mapped to analog objects hash table must be filled
manually by performing following steps:
1. Define the set of possible strings which will be received via OPC item
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A B
1 |VT_BSTR Hashing-Table

2 Defines the onginal BSTR-Values with their corresponding Hash-Value:
3

4 BSTRValue THash-Value ]
L String Decimal-Value

6 |on 16021656427
7 |levell 3082064691
8 |level? 201844118
9 |leveld 2635075662
10 | safsty 2407380499
11 unknown 3300123220
12 | off 504187154
42
Figure 7-1

The Hash-Value itself will be calculated by SX Configurator when compiling
configuration and must not be calculated and entered manually.

2. Define for every text an associated BACnet state text, e.g. just use the

same text.
A B C D

1 | State texts

2 Defines the texts for the Mulfistate objects ‘stateText' property (NOTE: Do not change the 90

3 State Text Information

4 Ref 7 ] 2| 3]

6 9013 Inactive Active

T 9014 Inactive Active

8 9019 Inactive Active

9 8001 Tic Tac

10 8002 started normal operation reading objects SX Frar

1 8003 started normal operation not configured reading

12 8004 started normal operation not configured missing

13 8005 started normal operation wait for subsystem mappin

14 8006 down instable instable up

15 8007 Timeout Operational Operational Read Only Downlo

all annn o o (o] o4

17 9001 an level level2 level3

19

19

Figure 7-2
3. Map VT_BSTR to BACnet Present_Value using defined strings and
mapping function BstrHash2MultiState
BstrHashZM 7 H=on= H<levell= H<level?» H<leveld> H<gafety: Hzunknow H=zoff>
¢ Hindicates to use the Hash-Value of provided string
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7.3 Defining a Calendar Object

Calendar objects are created as container only. There will be no calendar entries
inserted by SX-Configurator. Do add a calendar object to SX-Configurator a new
line must be inserted in Configuration Sheet.

| o = . | = .
5
-
Z| & =
= 5| 25| E|%
=
AHREE
] L’!\E w8
G 9| 93| E|E
Item Name E| ¢l oS E|&
! S e S S| e
SX-OPEN internall 1 2000

Figure 7-3

Calendar objects are SX Open internal objects, there is no OPC item associated
with a calendar object. Nevertheless SX-Configurator needs an OPC item for every
BACnet object defined in Configuration Sheet. To solve this situation SX-
Configurator provides internal items which can be used for this purpose and which
will be not copied into SXOPCclient.csv.

SX-OPEN.internal1 Name of internal item
OPC Server Ref Server Id of Supervisor (which is based on internal
items, too)

BACnet
g .
g E 2 g
= 3 £ 3
5 5 s - 5
o (T £ E, G B
F 58 8 g &3

o Mctname or Aame fieo String String
811 CAL 82 calendar calendar

Figure 7-4

Assigning calendar object is straightforward. Just use object type CAL and assign
BACnet Server, object instance, object name and keyname.
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As a last step entries in SXmapping.csv must be suppressed. This is done by using
the special mapping function SXVirtual which is a trigger not to emit mapping
entries for this row in Configuration sheet. Parameter number 1 to 9 are reserved
for Supervisor objects, every othere parameter value is feasible.

After compiling this configuration and starting SX_Open a calendar object will be
available and can be filled with value from Desigo Insight.

7.4 Assigning a Schedule to an Object

¢ In the Configuration table, select a BACnet object (a line).

¢ Assign a schedule to it by entering an index number in the Configuration table /
row "Schedule Object Instance".

o After the translation a new line appears in the Schedule sheet, which can be
further adjusted. The index number can be found in the Configuration table / row
"Schedule Object Instance”, it must be unique, and it must be incremented for
each schedule instance. This index number is the link between the schedule and
the BACnet object.
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What is the meaning of
SX object member
eventEnable?

How do | configure a
binary-output object
without an alarm-
value?

What’s the meaning of
"Alarm defined but no
alarm message text”?

What’s the meaning of
"Output object doesn't
have alarm/fault values;
use EventEnable
property to enable
alarms”?

How do | change
BACnet object type and
BACnet device when
reading OPC items?

8 FAQ

SX object member eventEnable is the counterpart of BACnet property event-
enable and is entered as a number that will be decoded as follows:

e Bit0: TO_OFFNORMAL
e Bit1: TO_FAULT
e Bit2: TO_NORMAL

The coding is hidden in SX Configurator VBA code. EventEnable must be inserted
in the BACnet properties sheet. EventEnable will be decomposed into
ToOffNormalEventEnable, ToNormalEventEnable and ToFaultEventEnable by SX
Configurator and this decomposition will be inserted into SXBacNet.csv.

Binary-output objects don’t possess an alarm-value property. So this column must
be left blank in SX Configurator.

SX Configurator complains about a missing text in the message text column. This
text is an additional parameter for an event-notification telegram and may give a
detailed description of the event.

Binary-output objects don’t possess an alarm-value property. Configuring such a
property leads to the above error message, because binary-output objects don’t
have any events enabled by default. The same is true for multistate-output objects.
Additionally such objects don’t possess a fault-values property, too.

SX Configurator assigns BACnet object types based on configuration data located
in BACnet Device sheet and hidden OPCimportTypeMapping sheet.

BACnet device All imported items will be assigned to device
AUTOIMPORT. If AUTOIMPORT is not found it will
be inserted.

OPCImportTypeMapping This sheet uses three columns to map an OPC item
type to a BACnet object type

- OPC item type
- OPC access rights
- BACnet object type to select

For example to map VT_UI2 items to analog value independent of access rights
the following rules must be inserted:

A B C L
1 VT _Ui2 R AVALOP
2 VT U2 RW ANVALOP
3 ONVT L2 w ANALOP
4
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