FACILITY

User's Guide FX Builder
EXPL ER March 2, 2009

Issue Date

FX Tools Software Package -
FX Builder User’'s Guide

FX Tools Software Package — FX Builder User’s Guide .................... 5
L (0o 1U o3 10 o IS 5
INSTAIALION ..oeeee e 7
INStalliNng FX BUIAE ... 7
Microsoft® Windows® Operating System (OS) Upgrade.........ccoooeeeiiiiiiiieeeee, 7
The .NET FrameWOrK 2.0 ......ooiii oottt e e sttt e e e e e e s st ee e e e e e s s e snnnbeaeeeaeeeaeanneens 7
Checking the .NET Framework INStallation .............ooocuuuiiiiiiiiiiieee e 7
INSEAING FX BUIAET ...ttt ettt e e e e e s e et b ee e e e e e e snneeeeeas 8
INStalling FX SIMUIATOT ... et e e e e e e e eb b e e e e e e e eanes 12
Installing the Make PUDIC KEY..........oociiiiiiii ettt e e e e e e e e e e e e e 16
Installing the DEemMO VEISION KEY ........ccuuiiiiieeiiiiiiiiiie e e e ssire e e e e e s sbaae e e e e e e s e sanraaneeeeeesennnes 16

FX Builder Navigation .........ccooooiiiiiii e 17
FX BUIlEr ENTrY SCIEEN ....coovviiiiiiiiiiiiiieiiieeeeeeeeeeeeee ettt 17

Y T g IS 1ol (<1< o [PPSR 18
L U ST | TSR PPPTP PP 19

L 1= Y T PSPPSR 19

AT Y 1= o 1§ PP PPP T UUPPPRT 19
Y=Y U] o [o RS\ (=T o U TP TR 19

YN o] o] o= 11 Te] N1V 1= o 11 [P PP TUPTPUP 20

(DY 1ot 1Y = o O PP 21

o1 (eToTe] I 1Y/ 1=] o U PSPPSR 21

L (=11 o TN 1Y 1= Y o 1 USSR 22
L1001 = L PP 22
APPHCAtion EditOr ... 23
T oLV = - T 24
1L 1Y = o T PP TRR 24
LCTr= o] 1Tl 1V =T o T SO PP PU P PP PUPRP 24

RV TS 1Y = o T SRR 24
ASSEMDIY IMEINU ...ttt ettt e e skt e e e e s st b et e e e sabe e e e e snbreeeeabneene 24

© 2009 Johnson Controls, Inc. www.johnsoncontrols.com

Code No. LIT-12011154 Software Release 4.1



FX Tools Software Package - FX Builder User’'s Guide

(@] 1= Tox 301 =T o T SRR 25
CONNECHONS IMEBNU.....eiiiiriiiiii ettt sttt e et s et e st e se e e e ne e e smne e s ane e e snneeenneenas 25

D IMBNU 25

LI 16 ]| o= OO PPPPPPPPR 26
Creating and Editing an Application........cccccevieiiiiiiiiieiiciic e 27
FX BUIAEr KEY TOPICS tevvuuiiiiiiieeiiiiiiiiiiie e e e e e e ettt e e e e e e e e et e e e e e e e e e eannnnn s 27
YN o] o] oz= 1 Te] N @] o] =T od HR P PPP PP 27
ApPlication AIGOTTNM ...t e e e e e ee e e e eanes 27
MACTOIASSEIMDBIY ...ttt e e e e e st e e e e e e e e e s e nnabeneeaaeennes 27

YN o] o] o= 11 To] TN = o) 11 F= SR 28
NEIWOTK PrOFIlE ...t e e e nre e 28

L 10 T o SRR 28

Y o] o] To= o) I I L= 28
Stand-AloNe APPHCALION .......oiiiiiiiie e 28
DiStributed APPICALION ... ..eiiiiiiiiie et 28

N[ o] 1Y o] o] [Tox=1 1o o HA PSP PPPUPPRRN 30
Generated Application and Documentation FileS............cccccevvvvviieiiieiiieeeeeeeeeeeeeeeeeeeeee, 31
FX Builder Detailed ProCedures ........cccccvvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 32
Creating a Standard Application (Application Wizard Approach)........ccccceeevvvvvviiiinnnnenn. 32
Creating a Standard Application Using the Application Wizard ..............cccccvveeeeeiiiiiiiiinenenn. 32
Installing the AppPliCation PACKAGES ........ciiieeiiiiiiiiie e ee e e e e e s e e e e e e e e s ennnes 33
Selecting a Standard APPlCALION ..........cociiiiiiii e 35
WOIKING WIth PIUG-INS ..o e e e s s e e e e e e s st e e e e e e e s snnnnanneeeeeennnes 37
Selecting Configuration OPLIONS .......ciiiii i e e e e s e e e e e s snnreaeeeees 38
AdJUSEING NRM CONTIg coiiiiiiiiieiii e e e r e e e e e s st e e e e e e e s snnnnaneeaeeeeeanes 39
AJUSTING SELPOINTS ...ttt ettt e e bt e e st e e e s abb et e e s abbe e e e s aabeeeessabaeene 39
AJUSTING PAIAMETETS .....eiiiiiiiiii ettt ettt e et e e e s sab e e e e s snbeeeessnbneeene 40
Adjusting Proportional plus Integral plus Derivative (PID) Parameters...........cccccvvvveeereeennnnne 40
Adjusting the Exception Day CalenUar............oocuuviiiiiiiaiiiiiiiie e e e 41
Adjusting the Weekly (Occupancy) SChedule ... 41
Viewing the Configuration SUMMATY ...........ooi it e e e 43
Viewing Input and OUtpUt ASSIGNMENLS ........coiiiiiiiiiiee e ciree e e e s esrrr e e e e s e e snrrreeeeeeeeeaans 43
Selecting the User Interface(s) and Network ProtoCol ............ccccvveeeieeiiiiiiiiiieeec e, 44
Selecting the Target DEVICE ........uuviiiieie e e e e e e st r e e e e e e e s snnrraeeeees 44
Configuring the HardWare 1/OS .........ouueei it a e e e s e e e e e e e s sanreneees 45
Generating the Application Files and DOCUMENES .........covviieiiiiiiiiiiieiee e e e 46

Viewing Generated Application and Documentation Fil€S ...........cccovviiiiiiiiee e 48



FX Tools Software Package - FX Builder User’'s Guide 3

Reviewing and Changing an Exported Application File ...........ccccooiiiiiiiiis 48
Creating an Application (Programming APProach)..........oocccuuviieiiieeiiiiiiiiieeeeee e 50
Creating an Application Using the Programming APpProach..........ccccceeevvveiiieeeeeee s iesciieeeeeennn 50
Creating a NeW APPIICALION ........vuiiiiiiiiie it e e e 51
Accessing the Application Editor for the Control VIEW ............ccoiiiiiiiiiiiiiiiiiiee e 52
Creating the Control AIgOrthm ..........coi i e 56
Working with the Application EItOr...........ouiiiiiiiiiiiiecc e 56
PN o] o] o= 11 To] T @] o] =T o2 £ PPES 56
IOM (EXIENSION) ODJECLS ......uiiiiiiiie et e e e e s e e e s e st e e e e e e e e senrrnaeeeaeeeeaaans 56
INPU/OULPUL (I/O) ODBJECLS .....vviieeiiee e e e it e e e e e e e s s e e e e e e s s e e e e e e e s ennrareeneeaeeeanes 57
T o 10 o 0T 1o T ] [T o £ SO 59
NUMENIC FUNCLION ODJECES ... uiiiiiiiiie e e s e e e e e e s e st e e e e e e e s snnnnannneeeeeeaans 59
CoNtrol FUNCHON ODJECES .....eiiiiiiiiieiiee ettt e e e e e 63
ODSOIELE ODJECES ...t a bt e et e e e e e e e 63
LOGIC FUNCHON ODJECES .....eiiieiiieie ettt e s e e e sbne e e snnne s 63
AlBIMS ODJECLS ...ttt ettt e e e e e s bbbt et e e e e e e e annbbaeeeeaaaaaane 65
Special FUNCHONS ODJECTS ..ot e e e e e e e e s reeeea s 65
Yol g 1=To [H] 1] G R O] o] [T o £ T PP UTTP TR 68
R TE ] {o =T = LT To] T @] o] =Tt £ PSRN 68
UNit CONVEISION ODJECTS........uuiiiiiiie et e e e e e e s e s e e e e e e e s e s saa e e e e e eeeseasnnreneeaaeeeaans 69
EXteNSioNn MOAUIES ODJECES ......uiiiiiii i e e e e e e e s e are e e e e e e e e aans 70
NEtWOrK SENSOr ODJECES ... ieiiiiiie et e e e e e e s s e e e e e s s rnnnareaeeeeeeanans 70
FXo [0 [1aTo JY o] o] [foz= 1 To] T @] o] = od £ PSS 71
Configuring Standard Application ODJECES.........c.ueiiiiiiii e 72
Configuring the Constant Value ODJECT...........ocuiiiiiiii e 72
Configuring the GateWay ODJECT ..........oiiiiiiiiiiieie e 74
Configuring the Gateway Object for an N2 Open DeVICE.........c..uueeeiiieiiiiiiiiiiieeee e 75
Configuring the Gateway Object for a System 91 DeVICE ..........uueeeiiieiiiiiiiiiiiiee e 79
Configuring @n TOM ODJECE ... et e e e et e e e e e e e seanbeeee s 82
Configuring the XTOL00 ODJECT .....uuuiiiiiiiiciiieie e e e e e e e e e e e anrareees 86
LO7e] 01 o T=Tol o] o ST P U TP UPP T OPPP PRI 88
[ 1o T @] o aT=Tox 1 o] o I TSR 91
CONLINUALIONS ...ttt e e r e e n et e s et e s e e sn e e e ne e e snneesneeesnreennneeans 92
[ 11 0] = 1= 1 o] L= =011 SO 93
ASSEIMDIIES ... 94
Creating a Distributed APPIICALION ..........oiiiiiiiiiii e 97
e = U7 o =T g U T T 99
APPIICAtIoON POINES PIUG-iN ...ttt e e e e e e s sinneeees 99

[ QY10 0[] = (o] P 105



FX Tools Software Package - FX Builder User’'s Guide

YN [0 [ =TSSR 210 1o QY= U = Lo = PSR 114
T ] PP 116
LI (=110 PP PP PP PPPPUPPPP 120
(D1 o] o PP PP PR PPPR 123
AT =] oS L= O PP PP PPPRTPPP 144
NOIFICATION SEIVICES ...t s e e s e e e 161
HArdware Par@mEtEIS ........ooi ittt s e e e e e e e e e e ennns 167
[ (o (o ToTo] B o [N o T o HO PP RTTT PR 170
N2 Network Profile PIUG-iN .........ceiii i ee e e e n e e e e e e s raaeeeeee s 170
LONWORKS Network Profile PIUG-iN........c.c.uueiiiioii et 171
BACNEt Network Profile PIUG-iN...........cccuiiiiiiei et e e e e sannrnae e e 175
Definition of BACnet Objects in Network Profile.............c.ooevviiiiiiiiiieee 180
F Y g F=1 (oo I [ o 10 | S P PP PP PPTPTPPPI 180
F Y g F= 1o To l @ 11 01U | S PO PP PP PUPPTPPP 182
ANAIOG VAIUE ...ttt ettt e e e e e e st e e e e e e e e e e nnbeeeeaeenaane 185
T F= TV [ o] o1 | PP PRI 188
ST 0 F= T VA @ 111 o 11| S PP PP URUTT PR 190
BINAIY VAIUE ..ottt e e e e e e e e e e e st e e e e e e s e s aanab e e e e e e e e e e e annraaeaaeeas 192
LOF=1= 0o F= T ST OP PP R PR PR 194
(DY ot T TP R PP PP PP PPRPUPRURIN 196
EVENT ENFOIMENT ...t 199
1= PP R PR PRR PRI 201
MUILISTALE VAIUE ...t e et e e e e e e ennns 202
NOLFICATION ClASS ... .eeeieiiiiie et e st e s et e e e re e e snens 205
S To] 1= o (1] OO PP P PP TPR 206
[ =T 1o [T Y=o U 211
FAMIIY Dottt ettt e ettt e e et et e et e et et et en e e et eeeeeeee e eeen e eeeens 211
CUSTOME ID...eiiiiiiiiii e e e s r e s s e 212
Checking Application POINT LIMItS .........eeviiiiiiiiiiiiiiiieee e 213
Checking Mandatory INPULS.........cooiiiiii ettt e e sbe e e e e e 215
Compiling and Saving APPHCALIONS.........ccciviiiiiii e 216
Specifications and Technical Data..............ueiiiiiiiiiiiiiiiii e 217
(@] {0 1= ¢ o @ oo L= PRSPPI 217

Technical SPeCIfICALIONS...........iciiie e e e e e e e e e e e e eeeane 217



FX Tools Software Package - FX Builder User’'s Guide 5

FX Tools Software Package —
FX Builder User’'s Guide

Introduction

FX Builder is part of the FX Tool Pro software package. Use

FX Builder to create applications for the Facility Explorer Series of
Heating, Ventilating, Air Conditioning, and Refrigeration (HVACR)
controllers. FX Builder provides a graphical programming
environment and features that help you generate programs quickly and
accurately.

FX Builder includes a set of standard function blocks and control
objects that you can use independently or nested in custom assemblies
that you can reuse in other applications. FX Builder not only offers
complete flexibility in the generation of applications but also includes
features to save and reuse applications as standards where appropriate.
See Figure 1.

FX Builder provides you with all the tools you need to:

o define and configure the target device and its physical inputs
and outputs

e engineer the control algorithm

e identify the data points to be monitored and the format of the
user interface

e enable and configure trends, schedules, and events

e configure the Short Message Service (SMS) or e-mail
messaging services for monitoring data and events from remote
locations

e design Web pages for the embedded Web server

e define the network profile for N2, LONWORKS®, or BACnet®
protocols
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Figure 1: FX Builder
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Installation

Installing FX Builder

Microsoft® Windows® Operating System (OS) Upgrade

FX Builder includes a simulator plug-in based on the Microsoft .NET
Framework; therefore, you need to install Microsoft .NET Framework
Version 2.0 to run FX Builder.

Upgrade the Windows OS on your computer before proceeding with
this installation.

The .NET Framework 2.0

The .NET Framework is a component of the Windows operating
system used to build and run Windows OS based applications.

Checking the .NET Framework Installation
To check the .NET Framework installation:

1. From the Start menu, go to the Control Panel.

2. Double-click Add or Remove Programs. The Add or Remove
Programs window appears.

3. Scroll down the list of applications. If Microsoft .NET Framework
2.0 appears, then the Windows OS upgrade is not necessary.

Getting Microsoft .NET Framework 2.0
To get Microsoft .NET Framework 2.0, go to the FX Tools Pro CD.
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Installing FX Builder
To install FX Builder:

1. Close all open programs.

2. Insert the FX Tools Pro CD-ROM into the CD-ROM drive. The
FX Tools Pro software menu appears (Figure 2).

Note: If the FX Tools Pro software menu does not appear, select
Autorun.exe to start it manually.

FACILITY y}
EXPL RER Johnson
Controls
Fx TooLs Pro Release 4.0
SOFTWARE
> Fx Builder F¥ Builder Express
> F¥ CommPro M2 Fx Simulator
> F¥ CommPro BAChet

> F¥ CommPra LOM

LUSER GUIDES Click on the button to view the FX TOOLS Fro user guides
UTILITIES & DRIVERS | Click on the button to install Uilities & Drivers

HELF Files Click an the button to wiew Help Filaz

Capyright 2007, Jahnson Contrals, Inc. All Rights Resarved.

KOTE:
This CO-ROM Includes software released by third party companles other than Johnson Contralz. Third pary softeare s
pravided only far the convenience of users and is installed and run al the user's own risk; no warrranly by Johnsan Conirols is

implied. Any guestions or claims regarding this softeare must be directed to the original manufaciurer ar supplier

Figure 2: FX Tools Pro Software Menu

3. From the software menu, click FX Builder. The File
Download-Security Warning window appears (Figure 3) and
prompts you to run or save the file.

4. Click Run.

File Download - Security Warning &

Do you want to run or save this file?

Mame: Setup.exe
Type: Application, 45.0 KB

From: D:YSoftwareiFy Builder

[ Bun ][ Save ]l Cancel |

‘while files from the Intemet can be useful, this file type can
o potentially harm your computer. If you do nat trust the source, do not

Tuh or save this software. What's the risk?

Figure 3: File Download - Security Warning

Note: If .NET Framework is not installed, an error message
appears (Figure 4) and the installation process ends.
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JMET Framewaork 2.0 is not installed,
Please launch the dotnetf.exe installation firsk,

Figure 4: NET Framework Not Installed Error

Note: If this Security Warning appears, click Run to continue
the installation (Figure 5).

Internet Explorer - Security Warning il

The publisher could not be verified. Are you sure you want to run this
software?

Mame: Setup.exe

Publisher: Unknown Publisher

Run | Don't Run I

This file does nok have a valid digital signature that verifies its publisher, You
should only run software Fram publishers you trust. How can I decide what
software to run?

Figure 5: Security Warning

InstallShield Wizard 3

The setup will install FX Builder : Click Next to
continue

The zetup will install Fx Builder :

Cancel

Figure 6: FX Builder InstallShield® Wizard

5. Click Next (Figure 6). The Destination Folder window appears
(Figure 7).
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InstallShield Wizard

Setup utility

Select the destination Folder

Destination Folder

C:Program FileshJCI%Fx Builder Browsze. .

< Back Cancel |

Figure 7: Destination Location

Note:  To install the program in a directory other than the default
directory shown in the Destination Folder box, click Browse and select
a different directory.

6. Click Next. The Select Program Folder window appears (Figure 8).

InstallShield Wizard X]

Select Program Folder

Pleaze zelect a program folder.

Setup will add program icong bo the Program Folder lizted below, ou may twpe a new folder
name, of select ohe from the exizting falders list. Click Mest to continue.

PBrogram Folders:
F Builder

Admiristrative Tools =
Adobe

Altiris

Camtasia Studio 3

Cizco Systems VPN Client

Citrix 1C& Client

Configuration Tools b

< Back Ment » | Cancel |

Figure 8: Select Program Folder

7. Click Next. The Setup Status and NodeBuilder Resource Editor
windows appear (Figure 9 and Figure 10). When FX Builder
installation finishes, the Installation Complete window appears
(Figure 11).
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InstallShield Wizard X

Setup Status

F# Builder Setup is performing the requested operations.

Ingtaling:  Installing ‘Windows Files. ..
C:AWIMD OWS \aystem324Actbar?. oo

L 1656

Cancel

Figure 9: Setup Status

NodeBuilder Resource Editor,

_E[ Fleaze wait while \Windows configures ModeBuilder Reszource Editor

Time remaining: 2 seconds

s

Figure 10: NodeBuilder Resource Editor
InstallShield Wizard

. Setup utility

Setup has finished installing F= Builder on your computer.

Figure 11: Installation Complete
8. Click Finish.

Note: Do not rename the program directory after you install the

program.

11
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Installing FX Simulator
Once the FX Builder installation finishes, you need to install

FX Simulator.

To install FX Simulator:

1. Close all open programs.

2. Insert the FX Tools Pro CD-ROM into the CD-ROM drive. The

FX Tools Pro software menu appears.

Note:

If the FX Tools Pro software menu does not appear, select

Autorun.exe to start it manually.

3. From the software menu, click FX Simulator. The File Download -
Security Warning window appears (Figure 12) and prompts you to

run or save the file.

4. Click Run. The FX Simulator Setup Wizard appears (Figure 14).

File Download - Security Warning

X

Do you want to run or save this file?

Mame: setup.exe
Type: Application, 420 KB
From: D:YSoftware\Fx Simulator Plug-in

[ Biun ][ Save ]l Cancel |

‘while files from the Intemet can be useful, this file type can
potentially harm your computer. If you do nat trust the source, do not
Tuh or save this software. What's the risk?

Figure 12: File Download-Security Warning

Note: If this Security Warning appears, click Run to continue

the installation (Figure 13).

X

Internet Explorer - Security Warning
The publisher could not be verified. Are you sure you want to run this
software?
MName: Setup.exe
Publisher: Unknown Publisher
Run | Don't Run I

9

This file does nok have a valid digital signature that verifies its publisher. You
should only run software From publishers you trust. How can I decide what
software to run?

Figure 13: Security Warning
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i FX Simulator

Welcome to the FX Simulator Setup Wizard

The installer will guide you through the steps required to ingtall F< Simulator on wour computer.

WARMIMG: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penaltiez, and will be prosecuted to the maximumn extent poszible under the law.

Cancel | |

Figure 14: FX Simulator Setup Wizard

5. Click Next. The Confirm Installation window appears
(Figure 15).

i FX Simulator

Confirm Installation

The installer iz ready to install F< Simulator on your computer.

Click "Next" to start the installation.

Cancel | < Back |

Figure 15: Confirm Installation

6. Click Next. The Installing FX Simulator status window appears
(Figure 16).
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i FX Simulator

Installing FX Simulator

F Simulator is being installed.

Flease wait...

Figure 16: Installing FX Simulator Status Window

When the FX Simulator installation finishes, the FX Simulator
Information window appears (Figure 17).

i FX Simulator

FX Simulator Information Y

IMPORTANT NOTE:

"'ou are about to install & Beta Version of the Simulatar.

Although the Simulator feature has been rigorously tested with many field
generated applications to verify its performance and reliability, variances from
the nominal operation may still be encountered during the running of the
Sirnulator due to the extensive number of configuration possibilities. The current
Sirmulator software is being released as a Beta Version for further field testing on
an evenwider range of applications. A list of known variances is available to the
user during the Simulator software installation as a README file. These
wvariances will be corrected in the next release of B Builder along with others
that may be reported by users of the tool software.

Cancel | | Mest » |

Figure 17: FX Simulator Information Window

7. Click Next. The Installation Complete window appears
(Figure 18).
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i FX Simulator

Installation Complete

F Simulator has been successfully installed.

Click "Close" to exit.

Fleaze uze ‘Windows Update to check for any critical updates to the MET Framework.

Figure 18: Installation Complete

Click Close and exit the software menu.
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Installing the Make Public Key

Note: The Make Public Key is automatically installed from
FX Builder 5.x. See FX Builder Security for more information about
the security provided by the Customer ID feature.

Installing the Demo Version Key

Note: The Demo Version customer ID is typically used for FX devices
fitted to demonstration and simulation cases.

To install the Make Demo Key:
9. Close FX Builder.

10. On the FX Tools Pro CD-ROM, locate the file in
..\Software\Make Demo Key and double-click on
DemoVersionlinstaller.exe.

% Install new Customer D @

Select the Customer ID

Add Demo version

The text you introduce here
above will be displaped by
F=-Apphdaker as a new
Customer |E option you can use
to protect your own applications,

Warning:
Inorder to dowinload an
application into an F<-Contialler,

the Eistomer | of the controller
and the Customer 1D of the
application MUST match,

Do not redistribute this program.

Please. make a copy of thiz program and store it in a zecure place.

Exit

Figure 19: Make Demo ID Registration
11. Click OK (Figure 19) and then click Yes to register the key.

12. Open FX Builder and select Save and Export as to view the
Select the Customer 1D window (Figure 20). You can now save
demo applications.

Select the Customer ID

| Make Public

e version |

[ (69 ]l Cancel l

Figure 20: Save Demo Application
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FX Builder Navigation

FX Builder Entry Screen

The FX Builder entry screen (Figure 21) includes a main menu of
commands allowing you to:

e create a standard application using an application wizard
e create a new application using a programming approach
e open an existing application

e change the units of measure

e adjust application wizard preferences

e determine the version of FX Builder
o FX Builder ;Iilﬂ

File Yiew Settings Application Dewvice  Protocol  Help |

A ERR [fer & TnhR |@@sn® | @S

Car
The Help menu allows you to
determine the version of FX Builder.

FX Builder

The Settings menu allows you to select the units of
measure S| (°C) or US (°F) displayed in the FX builder
application programming environment, and set the
Application Wizard Preferences.

The File menu allows
you to create a new
application, launch the
application wizard, or
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Figure 21: FX Builder Entry Screen
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Main Screen
FX Builder includes a single Integrated Development Environment
(IDE) to program the application algorithm, simulate the application,
and configure services for the application.
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Figure 22: FX Builder Main Screen
On the FX Builder main screen (Figure 22), there are five sections:

e Menu Bar and Toolbar - offer an interface to the available
actions allowed on the selected item.

e Application Objects Tree - shows the objects included in the
application.

e Details View - shows the device and application name, address,
number of objects, and available memory related to the selected
element in the Control View canvas.

e Network View - lists the devices associated with the
application.

e Control View Canvas - shows the application algorithm in a
graphical way on the different application levels (devices,
application, macros, and objects).
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Menu Bar
File Menu
The File menu provides the following options:

e New Application - creates a new application using a
programming approach.

e Application Wizard — creates a standard application using a
wizard approach.

e Open - opens an existing application.
e Save - saves the current application.
e Save As - saves the current application under another name.

e Save Diagram As - extracts the application architecture as an
Enhanced MetaFile for Windows OS (.emf).

e Print Preview - previews the printout of the application
architecture.

e Print - prints the application architecture.

View Menu

The View menu provides options to change the way the application
appears on the computer screen. The View menu has the following
options:

e Application Object Tree - shows or hides the Application
Obijects Tree.

e Network - shows or hides the Network window.

e Details - shows or hides the Details window.

e Grid - shows or hides canvas grid lines.

e Zoom - zooms in or out of the application architecture.

Settings Menu

e Unit of Measure - allows you to select the units of measure
used to present data points on the screen. You can set the units
of measure to either SI (°C) or US (°F).

e Application Wizard Preferences — allows you to select
documentation to be generated and the file location where
documentation is to be exported, install standard application
packages, and view application package information.
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Application Menu

The Application menu provides links to application-related plug-ins
including:

Application Points - allow you to view and edit application
point details such as point name, data type, state names, units of
measure, and default point values. The application point plug-in
also allows you to assign events and trends to points.

Trends - allows you to configure the trend sample time,
start/stop conditions, and notification services.

Events - allows you to configure event notification services.

Address Book - allows you to define the contact information
used by the controller for its notification services.

Web Site - allows you to design the layout of the Web pages.

Notification Services - allows you to configure the e-mail,
SMS, and Web page service parameters.

Hardware Parameters - allows you to configure the RS-232
and modem parameters.

The Application menu also provides links to:

Check Mandatory Inputs - identifies any missing mandatory
connections.

Check Consistency - determines if the application falls within
the memory and performance limits of the targeted device.

Show Documentation - allows you to create a Microsoft Word
document showing the application architecture.
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Device Menu
The Device menu provides links to the following functions:

e Edit Control Logic - opens the Application Editor for the
currently selected device.

e Simulate Control Logic - opens the FX Simulator for the
currently selected device application.

e Save Control Logic - allows you to save an Application
Assembly for future use.

e Add Display - allows you to build and configure a display
module.

e Add Slave - allows you to create a new slave device or add a
slave device from an existing application.

e Device Info - allows you to view and edit additional
information related to the current Application Assembly
associated with the device.

e Wiring Diagram - allows you to print out a Word document
showing the target controller and the input/output channel
assignments.

Protocol Menu

The Protocol menu provides plug-ins to create and edit the specific
network profile associated to the application.

e N2 Open - opens the N2 Open plug-in to create and edit the N2
Open network profile.

The N2 Open plug-in allows you to determine which application
points are included in the N2 network profile, define the N2 short
and long names, change the N2 point type and address, and print
out the .prn file.

e LON - opens the LON plug-in to create and edit the LON
network profile.

The LON plug-in allows you to determine which application points
to include in the LON network profile, define the LON variable
name, change the Program ID, and generate the LON resource
files.

BACnet - opens the BACnet plug-in to create and edit the
BACnet network profile.

The BACnet plug-in allows you to determine which application
points to include in the BACnet network profile, and define the
BACnet object names and other configuration properties.
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Help Menu

The Help menu provides information about FX Builder, including the
installed version number.

Toolbar

The Toolbar provides an interface to the commands that are available
for the selected item (See Figure 23 and Table 1).

[OAPEIA [Hee |doob Edsune |@2e

Figure 23: FX Builder Toolbar

Table 1: FX Toolbar Icons

Icon Description

I_bl Create application

&, Create an application from an existing template
e Open an existing application

Save current application

Print diagram

View diagram print preview

Grid Show or hide the grid

| ke | B

1
+

| Zoom

Application points plug-in

Trend plug-in

Event plug-in

> flw|e

Address book plug-in

Web site plug-in

N2 Open plug-in

LON plug-in

8\ @|0|E

BACnet plug-in




FX Tools Software Package - FX Builder User’'s Guide 23

Application Editor

The FX Builder Application Editor users layered screens to
graphically represent the application programming structure.
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Figure 24: FX Builder Application Editor

The FX Builder Application Editor (Figure 24) contains six sections:

Menu Bar and Tools Bars - offer an interface to the available
actions allowed for the selected item.

Assembly Summary - shows the objects included in the current
assembly.

Object Execution Order - shows the objects in the currently
assembly listed in order of execution.

Details View - shows the current target device, number of
objects, and available memory.

Network View - lists the devices associated to the application.

Graphic Canvas - shows the application algorithm in a
graphical representation on the different application levels
(devices, application, macros, and objects).
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Menu Bar

e Objects Basket - a library of objects used to create the
application algorithms. Open the Objects Basket from the View
menu.

File Menu

The File menu provides the following options:
e Page Setup - allows you to set page formats.

e Print Preview - previews the printout of the application
architecture.

e Print - prints the application architecture.
e EXxit - closes the application editor.
Graphic Menu
The Graphic menu provides the following options:
e New Label - allows you to apply a new label to a diagram.

e Save diagram as EMF - allows you to save a diagram as an
Enhanced Metafile.

View Menu

The View menu provides options to change the way the application
appears on the computer screen.

e Assembly Summary - shows or hides the Assembly Summary
window.

e Details - shows or hides the Details window.

e Objects Basket - shows or hides the Objects Basket.

e 10OM Object Basket - shows or hides the IOM Object Basket.
e Grid - shows or hides the Grid.

Assembly Menu

The Assembly menu provides options for creating and editing
assembly attributes and data.

e New - creates a new assembly.
e Load - loads an existing assembly.
e Rename - enters a new macro name for the selected assembly.

e Edit Info - edits the selected assembly Prepared By and
Description information.

e All Attributes - shows or hides attributes of the selected
assembly.
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e Build Interface - builds input, output, attribute, parent, and
child interfaces.

e Details and Dimensions - updates the Details window.

Objects Menu

The Objects menu provides options for creating and editing object
attributes and data.

e Rename - allows you to rename the selected object.

e Remove - allows you to remove the selected object.

e Launch Plug In - launches a plug-in for the selected object.

e View Data Sheet - opens the datasheet for the selected object.

e Show Attributes - shows attributes for the selected object.

e Launch Simulator - launches a simulator for the selected
object.

Connections Menu

The Connections menu provides a means to check the mandatory
connections.

e Check Mandatory - checks all mandatory connections.

? Menu

The Help menu provides options for viewing the online help and the
version.

e Help - displays the online help for FX Builder.
e About - displays version information for Assembly generator.
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Toolbar

The Toolbar provides an interface to the commands that are available

for the selected item (See Figure 25 and Table 2).
S A S B 2 L J Hoew azoom 0 Be o be | came

Figure 25: FX Builder Application Editor Toolbar

Table 2: FX Builder Application Editor Toolbar Icons

Icon Description
_=.-"l Print the diagram
_l Print Preview
A Insert a New Label
-%e Show Object basket
ﬁl:ﬂl Show IOM Object Basket
@ Launch Plug-in of the selected object
ﬁ Remove the selected object
‘1.
_3_ Check Mandatory Connections
7 ‘ Add Continuations
T Grid Show or Hide the Grid
Zoom L Zoom
.m Insert Input
Insert Output
=P
p- Insert Attribute
~a Insert Continuation Parent
» Insert Continuation Child
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Creating and Editing an
Application

FX Builder Key Topics

Use FX Builder to program and configure the Facility Explorer series
of HVACR controllers. You build the application on a graphical
canvas by creating and connecting instances of the available objects in
the object database of the controller.

Application Object

An application object is a functional block representing some
interaction points called Input References and Output References.
You can use the input/output references, via connections, to share
values between objects. A connection always has the same direction
(from a source to a target). Application objects also have Attributes,
which are static values that you set only at design time. You typically
use attributes to configure the behavior performed by the object or as
backup values in case the output values are missing or invalid.

In the Facility Explorer Series of HVACR controllers, the control
algorithm can also interact with various available plug-ins. For
example, the logic can generate an event/alarm condition that requires
an SMS text message notification to be sent.

There are over 80 different configurable application objects
(depending on the target controller) to create the application algorithm.

Application Algorithm

The application algorithm is the function performed by a controller.
Each device executes its own control algorithm depending on the
configuration loaded. You create the application algorithm by
selecting instances of the available application objects, configuring
them, and then connecting them.

Macro/Assembly

A macro/assembly represents a group of application objects connected
in subsets called Assemblies. You can isolate assemblies within a
larger application, or you can export and save the assemblies as
stand-alone files (.mcr). Assemblies allow you to reuse frequently used
control sequences, reducing engineering time.
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Application Profile

The application profile represents the interface between the device and
the application points. Each device has its own application profile.

Network Profile

The network profile represents the interface between the application
points and the network. The Protocol plug-in allows you to define how
the desired application points are exposed to the N2, LONWORKS, or
BACnet supervisory system.

Plug-in
A plug-in is an add-on piece of software that enhances and extends

another application. The plug-in is typically used to configure an
application with easy to use and intuitive data entry screens.

Application Types
FX Builder allows you to develop three types of applications. See

Table 3.

Table 3: FX Toolbar Icons
Application Description
Stand-Alone FX05 Advanced, FX06, FX07, FX14, FX15, FX16,
Applications and FX10 Advanced

Distributed Applications | FX16 Master Controller or the MD20 Master Display
can act as the master controller (maximum 16 slave
devices in FX16 and maximum 8 slave devices in an
MD20).

Network Applications FX16 Master Controller or the MD20 Master Display
supervises and monitors a network of N2 Open and
N2 System 91 devices.

Stand-Alone Application

A stand-alone application is a control strategy that runs in a single
controller as an independent entity. If necessary, you can establish a
network communication to let the stand-alone application be
monitored by a supervisory system (N2 Open, LON, or BACnet).

Stand-alone applications are used to control independent devices such
as air handling units or zone temperature control equipment.

Distributed Application

A distributed application is a control strategy involving multiple
controllers operating together to form a single control system.
Distributed applications require the MD20 Master Display or the
FX16 Master Controller (each hereafter referred to as master device)
to manage the activities of the entire control system. A distributed
application is executed concurrently in the master device and in up to
16 Facility Explorer field controllers connected to the Local Link Bus.
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Note:  The FX16 supports 16 slave controllers whereas the
MD20 Master Display supports 8 slave controllers in a distributed
application.

The communication between the master device and slave controllers is
defined by network variables in the distributed application. The master
device executes the communication in the most effective way to
maintain the performance of the entire control system.

You use distributed applications for the coordinated control of a
central plant and the remote equipment it serves. For example, you can
apply a distributed application to an FX16 controlling an air handling
unit and a number of FX07 controllers controlling zone terminal units.
The distributed application can also combine FX Controllers to
provide required inputs and outputs for the physical equipment
interface. The distributed application is then automatically distributed
and executed in the individual controllers as a single control system.

Each slave device works independently and provides its own
information to the network through the application profile. The master
device handles polling, refreshing, or forcing the network variables
within the slave systems to synchronize the entire distributed
application for proper operation.

The distributed application (.apd extension) is downloaded directly
into the target MD20 Master Display or the FX16 Master Controller;
then the relevant parts are subsequently downloaded by the controller
into the connected slaves at first powerup.

The slave devices must have the N2 Open communication card
installed. The connectable slave controllers are as follows:

e FXO05 (Advanced) Field Controller
e FXO06 Field Controller
e FXO07 Field Controller

e FX10 (Advanced) Original Equipment Manufacturer (OEM)
Controller

e FX14 Field Controller
e FX15 Field Controller
e FX15 Universal Field Controller
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FX16 Master Controller
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Figure 26: FX16 Master Controller Performing a Distributed Application

Before you connect the slave devices to the MD20 Master Display or
the FX16 Master Controller, you need to set the devices with the
correct address (that is, the address reserved for them in the application
at design time). See Figure 26.

Network Application

A network application is a control strategy managed by a master
device supervising a network of N2 Open and N2 System 91
controllers connected to its Local Link Bus.

The communication between the master controller and the controllers
on the network is defined in the Gateway objects in the application of
the master controller.

A network application in the MD20 Master Display is the ideal
solution to monitor and control a small commercial HVAC plant, a
refrigeration plant, or a number of devices in a small building. The
MD20 can also be used to monitor a zone of a larger building to
provide an overview of the operation from one location.

A network application in the FX16 Master Controller allows you to
integrate N2 devices (such as variable speed drives) into the control
strategy in the master controller. You can also run a distributed
application with slave FX controllers.

You can use the master device and its network application as a system
integrator of various control devices and networks or as a
communication gateway into a small building from other buildings or
remote operating centers.

Each slave device in a network application provides information to the
master device through its N2 Open communication interface. See
Figure 27.

See Configuring the Gateway Object for more information.
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Figure 27: MD20 Master Display Supervising an N2 Network

Generated Application and Documentation Files

The Application Wizard generates Application and documentation
files. The type of files generated depends on the selections made in the
Application Wizard Preferences dialog box (Figure 29) and
Configuration Options plug-ins (Figure 36). See Creating a Standard
Application Using the Application Wizard.

e .apd - the application file that gets downloaded to the controller
e .prn- N2 Print File (only if N2 was selected)
e .txt - application header data

e *appname*HdwCfg.doc - the Hardware Configuration Document
(describes the input/output wiring assignments)

e *appname*N20penProfile.doc - the Network Profile Document
(very similar to the .prn file except in a Word document format) if
N2 was selected. Or *appname*LONProfile.doc if LON was
selected, and *appname*BACnetProfile.doc if BACnet was
selected.

e *appname*AppCfg.doc - the Application Configuration
Document, which lists all the configuration options and settings the
user selected during the configuration session.

e *appname*.xif | .enu | .ftp | .typ | .fmt - are the LON resource
files (if LON network was selected)

Note:  No specific BACnet resource files are exported (BACnet
does not require resource files).
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FX Builder Detailed Procedures

There are two methods for creating a new application.

e Application Wizard Approach: creates a standardized
application based on the selected system and device
pre-programmed options. See Creating a Standard Application
using the Application Wizard.

e Programming Approach: creates a customized application based
on system and device programming. See Creating an Application
(Programming Approach).

Creating a Standard Application (Application Wizard Approach)

The Application Wizard contains the following features:

e intuitive menu selection and graphic configuration environment to

create applications

e configuration procedures, which do not require programming
skills, to make configuration easier

e alibrary of validated and proven standard applications to decrease

the engineering, testing, and validation time

e inapplicable configuration options, which are disabled and are

red-flagged, to prevent the user from making improper application

choices

e plug-ins to configure commonly used features of the standard
applications

e summary tabs to provide information about the selections made
during the configuration session

Creating a Standard Application Using the Application
Wizard

To create a standard application using the Application Wizard:
1. Obtain and install the Application Packages.
2. Select a standard Application.

3. Select the configuration values for the plug-ins for the selected
application.

Adjust the Exception Day and Occupancy calendars.

View the configuration summary report and 1/0O assignments.
Select the user interfaces, network protocol, and target devices.
Configure the hardware 1/Os.

Generate the Application files and documents.

© ®© N o g &

Export the application (.apd and commissioning files).
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Installing the Application Packages

FX Application Packages are obtained individually and then saved to a

folder on the computer where FX Builder is installed.

To install the application packages:

1. Obtain the desired Application Packages and save them to the
TemplateApplications folder.

2. Launch FX Builder.

3. Click Settings > Application Wizard Preferences (Figure 28).
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Figure 28: Settings > Application Wizard Preferences Menu
The Application Wizard Preferences dialog box appears

(Figure 29).
W& Application Wizard Preferences x|
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Figure 29: Application Wizard Preferences Dialog Box without
Packages Installed
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4. Under File Preferences, select the documents you want to generate.
If desired, change the File Location to where the generated files are
exported.

5. Click Install... and navigate to C:\ > Program Files > JCI >
FX Builder > TemplateApplications.

6. Select the desired Application Package (.dbe file) and click Open
(Figure 30).

Loak in: Il'f)TempIateApphcatioms j @ 7 3 '

cat_air Handlers

cat_Rooftop Units

cak_Terminal Units
AHU-MASD, dbe
Fan Coil Unit, dbe
Heat Pump.dbe

Unit ventilator,dbe

File name: IHUDHUD Unit. dbe j Open I
Files of type: |Package Files [* dhe) =] Cancel ]
2

Figure 30: Select Package Dialog Box
The Application Package is installed in the Application Wizard
Preferences dialog box (Figure 31). Repeat step 5 and step 6 for each
Application Package you wish to install.

[~ File Preferences

[V Generate Hardware 10 Documentation
I¥ Generate Protocel Documentation (BACnet, N2, LOM)
[V Generate Network Pictacal files [N20pen .pm, LON Resources] )

Files location:
IE “Documents and S ettingshefelchisMy Documents\FxBuilder\Rooftophw/estsDocumerts

~Manage Packages

Uninstal
- Package Information:

lers S —
Air Single Path Revisian:
o Prepared by: l—

Description:

o | g |

Figure 31: Application Wizard Preferences Dialog Box with Packages
Installed

7. Click Ok to exit the Application Wizard Preferences dialog box.
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Selecting a Standard Application

Standard applications are typically classified based on the following
criteria: Air Handlers, Terminal Units, Central Plants, and Rooftop
Units.

To select a standard application:
1. Open FX Builder.

2. Click File > Application Wizard (Figure 32). The Select an
Application Template Window appears (Figure 33).

Help
EE LI

FX Builder

- Engineering Tool -

Figure 32: File > Application Wizard Menu

*_ Application Wizard - Select an Application Template x|

Air Handlers —Template Information
Revision: 11 Prepared by:  [ICI Milwaukee
\M.xams‘ng‘e ~r \

Description:

Fx Generic Device: Hardware: S0ATs, 5040s,50015,5000s, N2,
Frotocol: Lon,BACNst

Shows
Documentation

Air Handling Unit Configuration

Exhaust Smoke
Al €02 Humidity

Rooftop Units
Terminal Units

Figure 33: Select an Application Template Window

3. On the left side of the window, select the application category
(for example, Air Handlers, Terminal Units, Central Plants, or
Rooftop Units).
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4. Select the desired application within the application category. The
Template Information on the right side of the Select an Application
Template Window (Figure 33) is populated with:

the Revision number
a Prepared by label
a Description of the application

a Show Documentation button that launches the Application
Notes document for the selected application

a visual representation of the application

5. Click Next. A status bar appears while the selected application and
plug-ins are loaded into FX Builder (Figure 34).

*__Loading Application

L FX Bui

- Application

Figure 34: Loading Application Status Bar

The Configure plug-in appears when the application is loaded
(Figure 35).



FX Tools Software Package - FX Builder User’'s Guide 37
Working with Plug-ins
Plug-ins contain categories, functions, and values (Figure 35). When

you select a category, the relevant functions and values appear. Use
these tips when working with functions and values.

e Some functions and values are dependent on previous selections.
Work from the top of the list to the bottom of the list.

e If the function/value appears dimmed, it is not available. If you
require that function, try changing some configuration options
above.

e Double-click in the function field to cycle through the different
values.

e Click in the value field to activate a drop-down arrow. Click the
drop-down arrow to display a menu and select the desired value.

Category Function

=

Configuration

Rooftop Unit Configuration E Analog Inputs 1=

- 1. AI-1 Setup A99
NRM Config | 2. Al-Z Setup Ni1000_1C
Setpoints | Bl Cooling
1. Cooling Type One Stage

Parameters | El Heating
PID Parameters | g |1:'.—Heat|ng Tvpe None
|ﬁ 1. Enable/Disable Enable

1| Calendar U 2. Svitchover Type 0 =
— 3. [AQ COZ Override Disable
|§ Schedule | 4, Sensor Location | Zone

T El Fan Control

;_//!9 1. Fan Cycle Occd  Cycling | |

Config Summary

2. Uncc Control No
[ //'0 P Bl Exhaust Fan
= e 1. Exh Ctrl Type None
E Humidity Control
1. Dehumidification  Disable

2. Switchover Type
Select the Economizer Switchover Control
Straktegy

Figure 35: Application Wizard Plug-ins
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Selecting Configuration Options

The Configuration plug-in contains all the adjustable control logic
functions within the selected application.

To select configuration options:

1. Click Configuration. The Configuration categories and values
appear (Figure 36).

Rooftop Unit Configuration

NRM Config
Setpoints
Parameters

*_Application Wizard - Configure

=]
= Analog Inputs =
1. Al-1 Setup A9
2, AL-2 Setup NiLDOO_IC
B Coaling
One Stage| =
Bl Heating

1. HeatingTyps  None

PID Parameters |

=

Calendar
Schedule

] conta ey
? FX Hardware

1. Enable/Disable  Disable
2, Switchover Typs | Auto
3. 1AQ CO2 Override Disable
4, Sensor Location | Return
E Fan Control
1.FanCyde Oced  Constant
2. UnOte Contral Mo
B Exhaust Fan
1ExhCtiType  Mone
B Humidity Control
1, Defumidification  Disable

1. Coaling Type
Select the typs of Cooling

_ (ol x|
Rooftop Unit Configuration
Exhaust Return
Air Air
« B +
¢ ¢
h ) ; 17
Outsid - * Cooli ::;Temp
utside ing ischarge
Air 'I' . = Tk

Supply  [EEENR
Fan

Figure 36: Configuration Plug-in
2. Modify the configuration settings as needed.
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Adjusting NRM Config

The NRM Config plug-in contains all adjustable NRM setpoints
within the selected application. The NRM Config plug-in appears only
when supported by the selected application.

To adjust NRM Config:

1. Click NRM Config. The NRM Config functions and values appear
(
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1ol x|
I
B Setpoint Adjust Type MNetwork Room Module Configuration
g 1. Remote Setpoint  Setpoint Adjust
NRM Configuration = Display
Setpoints 1. Units DegF
4| 2. Default Yiew Temperature
Parame ters 3, Backlight Time B0s
PID Parameters. 4, Unoce Blink No Display Blink @
4| S, Maint Icon off N TN
= 6 Temp Ol Yes N E
Coleni 7. Temp Orc Tine 60 min \_ ) St e
— Bl Setpoint Fi'e = Agjustment oy Fafrenheit
Schedule 1.Default Setpt 222 °C Toggle -T\ A
2. Low Limit 12.8 °C
? Config Summary 3. High Limit 29.4 °C |
PR T T
NRM LD
Display
1. Remote Setpoint
Select one (Setpoint Adjust, Warm/Cool Adjust)
Figure 37: NRM Config Plug-in
2. Modify the NRM Config settings as needed.
Adjusting Setpoints
The Setpoints plug-in contains all adjustable setpoints within the
selected application.
To adjust setpoints:
1. Click Setpoints. The Setpoints functions and values appear
(Figure 38).
_ioi x|
Configuration | = =
NRM Config = Zone Setpoints - RTU Setnoints
—l 1. Oc Clg Setpt 22.8 °C
2, 5B Cla Setpt 24.4 °C
RTU Setpoirts 3. UnQcc Clg Setpt 25,6 °C
4. Occ Heg Setpt 21.7°C
Parameters 5. 5B Htqg Setpt 20.0 °C
PID Parameters 5 ;S;:;:tg;:?t 183°C Exhaust Return
== 1. Clg Lockout 12.8 °C . Air
Calendar 2. H:g Luuttkﬂ‘:t 12.8 °C - 3 -
— Bl Humidity Control - ~
Schedue 1 Dohumnton 5 50 % {
? & Economizer
% Config Summary ; I‘Dﬂ::l:'\\;r;\t;tositiun _1’52":: o “w; SF Proof E(II:;'TEIIIP
3. DryBulb Setpt 10.0 °C side [t large
& PxHardware 4 T;\:n:D\FF:ant\al 1.1 °C [dif] = wr T - T Air
5. CO2 Setpt 800 <
R IR \| 'l +
1. Dce Clg Setpt
ccped Conng o Supply
Fan

Figure 38: Setpoints Plug-in
2. Modify the Setpoint settings as needed.



40

Adjusting Parameters

FX Tools Software Package - FX Builder User’s Guide

The Parameters plug-in contains all adjustable system parameters

within the selected application.
To adjust parameters:

1. Click Parameters. The Parameters functions and values appear

(Figure 39).

*_ application Wizard - Configure

_(alx
Configuration | =2 |j
N B System RTU Parameters
—, 1, Power Fail Restart 180 s
Setpoints 2. AirFlow Start Delar 30's
3. AlrFlow Debounce 10§
Parameters
El Cooling
1 dglnterstage  180s
B Heating
PID Parameters
PIDParamet=cs SN | Heg Interstage 60 s E!:!aust Retum
% B Fan Control ir Air
Calesi LSFOffDelay 120 e BB .
—_ 2 EFMnOnTme | 120s - ¢ -
Schedule 3. EF Min OFf Time | 60 s
,29 B Miscellaneous
1, Fast SeqEnable  Disable L E Zone T
&7 config Summary 'one Temp
L Confr Su=nc= 2, Fast Seq Thresh | 2.8 °C [dif] ) —; SF Proof )
'29 Outside Discharge
\Z] mxHardware wr T h s
s i | ]
4 b 2
1. Power Fail Restart supply
Set the Maximum Power Fail Restart Time F::

Figure 39: Parameters Plug-in

2. Modify the system parameters as needed.

Adjusting Proportional plus Integral plus Derivative (PID)

Parameters

The PID Parameters plug-in contains all adjustable tuning parameters
(proportional bands, integration times, and saturation times) within the

selected application.
To adjust PID parameters:

1. Click PID Parameters. The PID Parameters functions and values

appear (Figure 40).

*_ application Wizard - Configure

=]
Configuration | ’%ﬂ ‘ =]
NRM Config Bl Cooling RTU PIC Parameters
 MRr confia R 1. Clg PE 4.0 °C [dif]
Setpoints 2, Clg Term 8925
pa—_ e 3. Clg 5at Time 8335
B Heating
: a e
eters 2. Heg Tterm 8925
RTU PID Parameters
3 HEgSakTime 8335 Ex:i:ust Return
— Air
_ 7. Damper lterm | 892 5 - 4 <
Schedule 3. Darper Sat Time | 833 5
? 4. DALLPB 21.7 °C [dif]
5. DALL ITerm 2005 v P
& Config Summary vy . Zone Temp
S Conna == 6. DALL Sat Time: | 388 5 ) A SF Proof )
70 - Bl Humidity Control Outside ) — ) Discharge
54| PcHardware Y oot e 36 % Air | Air
2. Dehum Tterm 18735 I e i i i ]
3
3. Dehum Sat Time | 1434 5 + J 'I <+
Economizer
Supply
Fan

2T

Figure 40: PID Parameters Plug-in
2. Modify the PID Parameters as needed.
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Adjusting the Exception Day Calendar

The Calendar plug-in guides you in the definition of the exception day
calendar.

To adjust the exception day calendar:
1. Click Calendar. The Calendar appears (Figure 41).

_{o] x|
o] |
NRM Config | [ [y -lw| 2008
Setpoints [ Manday Tuesday Wednesday Thursday Friday Saturday|| Sunday|
April 28 29 a0 May 1 2 3 | 4
Parame ters
| Alermate |
PID I
5 3 7 8 9 10 | 11
| Alkermat |
I
12 13 14 15 16 17 | 18
| Alkermat |
|
19 20 21 22 23 24| 2
| Alternat |
I
2 2 2 E 30 a1 June 1
Holiday | Alternate |
| et Decired Holidays and Altemate Days ‘pply |

Figure 41: Exception Day Calendar Plug-in
2. Modify the calendar as needed.

a. Click a day to highlight that day, or click and drag across the
calendar to highlight a range of days.

b. Right-click on the highlighted day(s) and select the desired
option from the menu.

c. Tochange a day’s exception, right-click that day and select the
desired option from the menu.

3. Click Apply.

Adjusting the Weekly (Occupancy) Schedule

The Schedule plug-in guides you in the definition of the Weekly
(Occupancy) Schedule.

To adjust the weekly occupancy schedule:

1. Click Schedule. The Weekly Schedule plug-in appears
(Figure 42).
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*_ application Wizard - Configure

= |
— |
Setpoints ‘
prm— (00 S O O O e L e A L L R S
1) ) A i ) £ (100 Gecupied
Rl S \wa[w wim|r m Sty
Calendar 0oooooEE
— ooodooon
Bl cchedulc 00000000
Schedule
il comosesll
? FX16-Hardware
? FX15-Hardware
\ Set the Desired System Schedule Apply

Figure 42: Weekly (Occupancy) Schedule Plug-in

Note: The Roof Top Unit (RTU) application uses a different
Occupied Schedule plug-in (Figure 43).

*_ application Wizard - Configure (=] ]
Confguration schedue |

NRM Config ‘
setpomts S O Y G v G 0 S B e R N A
Parame ters Fanday on

PID Parameters
PIDParameters S, TN on
Gl Vednesday on

Schedule Thursday on
RTU Schedule

Friday on
& config Summary
E FX Hardware
Holiday

‘ Occupied Schedule Apply

=

Saturday on

Figure 43: Schedule Plug-in for use with RTUs
2. Modify the schedule as needed.

a. Select the check boxes for the days that use the schedule
configuration (Figure 42, only).

b. Double-click a day to display a Fine Tuning dialog box
(Figure 43, only).

c. Click and drag across the schedule to highlight a time range for
that day.

d. Right-click on the highlighted time range and select the desired
option from the menu, or double-click a time range to display
the Fine Tuning dialog box.

e. To change a time range’s settings, click on the time range and
drag it to the desired setting or double-click a time range to
display the Fine Tuning dialog box.

3. Click Apply.
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Viewing the Configuration Summary

The Config Summary plug-in provides a summary for all
configuration setting, setpoint, and parameter adjustments made during
the configuration session. If you want to change anything, edit the
appropriate configuration(s) you made prior to this step.

To view the configuration summary:

1. Click Config Summary. The Configuration Summary report
appears (Figure 44).

2. View the summary here or to save the summary to a document,
right-click on the summary information and select Copy to
clipboard, then paste it into a document (a Notepad document
retains better formatting than a Word document).

ol
Configuration RTU Conflguration Summary

NRM Config |

Name [ walue | Description
Setpoints Hardware Setup - Analog Inputs
Parameters AI-1 Setup Wi1000_1C Discharge Air Temp - Select the Sensor Type
412 Setup hi1000_1C Qutside Air Temp - Select the Sensor Type
PIDParameters
Coaling

[EH catendar
Cooling Type None Select the type of Cooling o

[EH schedute Heating
A Heating Type None Select the type of Heating
{4 config Summary

Economizer

Enable/Disable  Disable Select IF you wanl Economizer enabled
Switchover Type  Auto Select the Economizer Switchover Control Strategy
14Q COZ Override  Disable Indoar Alr Quality CO2 Economizer Damper Override
SensorLocation  Retum Select the CO2 Sensor Location

=

FX Hardware |

Fan Control
Fan Cycle Oced Constant Cycle Fan to mainkain temperature during the occupied mods

UnOce Control Ho Do you want UnOccupied cantraf?
E QI Del; 120 wnnle Fan OFF Dl

e |

Figure 44: Configuration Summary Window

Viewing Input and Output Assignments

The FX Hardware plug-in provides input and output assignment for
the target controller based on the selected application and
configuration. If you want to change anything, edit the appropriate
configuration(s) you made prior to this step.

To view the Input and Output assignments:

1. Click FX Hardware. The Required Inputs and Outputs summary
report appears (Figure 45).

2. View the summary here or, to save the summary to a document,
right-click on the summary information and select Copy to
clipboard then paste it into a document (a Notepad document
retains better formatting than a Word document).
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*_ application Wizard - Configure =]

Configuration ‘ Required Inputs and Cutputs

NRM Config | [, [ vl | Description

Setpoints Analog Inputs

Parameters Bl Discharge Air Temperature0 0

ALZ s Outside Al Temperature0 0]
PID Parameters
[ catendar

[ schedule
—
Z
& Config Summary ol RN Supply Fan Command
—
7

Urit Enable 0]
Supply Fan Status0 0

BOL e Darnper QUEpUE

Figure 45: Required Inputs and Outputs Window
3. Click Next to select the interface(s) and device 1/0s (Figure 46).

Selecting the User Interface(s) and Network Protocol

The Choose Interfaces (Figure 46) dialog box provides User Interface
and Network Protocol options for the target controller based on the
application and configuration settings you selected. If you do not see
the options you want to use, click Previous to return to the
configuration plug-ins and edit the appropriate configuration(s) you
made prior to this step.

To select the user interface(s) and network protocol:
1. Choose the desired User Interface(s).
2. Choose the desired Network Protocol.

*_ Application Wizard - Choose Interfaces =] 4]
Inteifaces |
~User Interfaces
Local Display
 Mone —
& LCD2wd
Remate Display ® —_
one
[oeea i
el o -
[~ Supervisor Interface
Metwork Pratocol  Mone
& Nz2Open @
©LON -
" BACnat &

e

Figure 46: Choose Interfaces Dialog Box

3. Click Next to select the FX controller. The Select Target Device
dialog box appears (Figure 47).

Selecting the Target Device

The Select Target Devices dialog box (Figure 47) provides FX
controller options for the target controller based on the selected
application and configuration.
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*_ application Wizard - Select Target Device 10Ol x|
Approved Devices Fiejected Devices |
Target Device 10M Expansion
[~ |FxoePox
[T |FX06P1x
" |FX06Pnn-reve
¥ |Fxo7Dox
[T |FX07D0x-reva
[T |FX14D1x
[T |FX14D1x-revB

T D

Figure 47: Select Target Device Dialog Box
To select the target device:

1. Select a device and click Next. The Configure Hardware 1/0
window appears (Figure 49).

Note:  If the device you want to use does not appear in the list of
the Approved Devices Tab (see Figure 47), click the Rejected Devices
tab and view the Reason for the rejection (Figure 48). You can also
click the Exclusion Details button &2 for more details.

Then, based on the rejection reasons, you can click Previous to return
to the configuration plug-ins and edit the appropriate configuration(s)
to configure the device so it is approved.

o
Appioved Devices  Risiected Devices |
Device 10 Expansion Fieasan

F¥vMALx - VOOO0O DI limit excesded: 1 E
FX15D1x - V002 Object not supported: Room Sensor =
FX16D0x - V003 Object not supported: Room Sensor =
FX16D0x - V001 Object not supported: Room Sensor =
FX16Xnn-rew - Y004 Object not supported: Room Sensor =
FX16Xnn-rew - Y002 Object not supported: Room Sensor =
FXO7DRn-revA - Y0003 NzOpen not supported by device =
FXO7DRn-revA - Y0002 NzOpen not supported by device =
FX14Dnn-revB - Y0004 NzOpen not supported by device =
FX14Dnn-revB - Y0003 NzOpen not supported by device =

]|

Figure 48: Rejected Devices Tab

Configuring the Hardware 1/Os

The Configure Hardware 1/0 dialog box is organized into tabs based
on 1/0 type (Analog Inputs, Analog Outputs, Digital Inputs, and
Digital Outputs).

To configure the hardware 1/0s:

1. Change the Sensor Type and Channel Number for the desired
objects (Figure 49).
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*_Application Wizard - Configure Hardware 10 =] B
Analog Inputs |Ar\a\ngDulpuls| Digital Inputs | Digital Outputs | —Summary

Fx14D1n
Status & 5B apc 12
D 5A2 po: 18

Channel | Channel

Obsect Name Sensor Type Urits Device Tooe | e

(]

°C Fr14D1x
FX14D1x

Supply Air Temp Ni 1000 1C
Mixed Air Temp Mi 1000 JC

Zone Temperature MNTC 10k Ohm Fri14D1x
Outside Air Temp Mi 1000 3C

Setpoint Adjust Linear 0-10 Valts

Fr14D1x

R e
ool a
] 2 [
o oo e

olo|o|a

FX14D1x

_M

Figure 49: Configure Hardware 1/0 Window

Note:  Each Channel Number must be unique. The Status alerts you
with a yellow alert symbol if multiple channels are assigned the same
number. Correct the Channel Number so each channel has a unique
number and all status symbols are green.

E::_;E:rl Statuz
1 = e
: = A
3 = e
| s = @

Figure 50: Channel Number Status Alert

2. Click Next. The Generate Application dialog box appears
(Figure 51).

Generating the Application Files and Documents

This is the final step in creating and generating the Application files
and documents (Figure 51).

To generate the application files and documents:
1. Edit or enter a Name for the Application.

2. Enter the name of the Application designer in the Prepared By
field (or department name, employee ID, other relevant
information to the preparer), if desired.

3. Enter information relevant to the Application, design, notes for
others who may use the Application in the future, or other
information in the Description field, if desired.

4. Navigate to the directory folder where you want the application
files to be exported (if different than the Application File default
location shown).
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5. Change the name of the .apd file in the Application File field, if
desired. But do not change the .apd extension.

& Applic alion Wirard - Geoerale Applicalion o] =|

Generse Appbcalion |
[~ Configustion
Desvice P70 e

P vntzion T —
Lol Displsy Here
Riemabe Display MLI_v3 w0

Metwork Pootocall — [Nz0pen

| Detals
Mame  [Focitop_Ura_weal Frepaund 8y [Tohn Doe

Desciption [ Thes is un 1 on the west wirg 81234 Green 'Way.

i [CAD e, 5 v T P

Figure 51: Generate Application Window
6. Click Finish.

The application files and documentation are generated, and the
Application Wizard closes. The bottom of the FX Builder window
displays a status for each application object loaded. When all
application objects are loaded the Generating Documentation
status bar displays in the middle of the screen (Figure 52).

Generating Documentation ]

5% 100%

Figure 52: Generating Documentation Status Bar

7. Click OK when the Application Compile completed! dialog box
appears (Figure 53).

Configurable Method r5__<|

1 ) Application Compile completed!

Figure 53: Application Compile Completed! Dialog Box

The Application and its corresponding files and documentation are
now generated.
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Viewing Generated Application and Documentation Files

To view generated application and documentation files, go to the
destination folder (Figure 54) that was designated in the Application
File field (see Figure 51).

8 ' Document s and Settings'clekchf iy Documents' FiBider| Rooltop#West | Documents =lelx

Figure 54: Exported Application and Documentation Files

The Application Wizard generates Application and documentation
files. The type of generated files depends on the selections made in the
Application Wizard Preferences dialog box (Figure 29) and
Configuration Options plug-ins (Figure 36).

See Generated Application and Documentation Files for a description
of the different types of files.

Reviewing and Changing an Exported Application File

The Application Wizard includes a synchronization feature that allows
you to match an exported application file (*.apd) to its template. This
feature allows you to use the Application Wizard screens to review
and/or change any of the options, settings, or selections made to an
exported application file.

To use this feature:
1. Open the Application Wizard (File > Application Wizard).

2. Click on Synchronize Application Template . . . (see Figure 55).
The Open Application dialog box appears (Figure 56).
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*_ Application Wizard - Select an Application Template

Terminal Units Ternplate Infarmation
£ Fan Cail Unit -
Diescripion:

W vay Box Single Duct S
acumentation

Figure 55: Synchronize Application Template

Open Application

Look | () Bldg ABC v @2 E-

[Room 123,apd;
@ Testl,apd

E

My Recent
Dacuments

wl

Desktop

¥

by Documents

by Camputer
Gg File hame: | A | [ Open ]
My Netwark, Files of bype: |A|:-p|i-:ations [".apd] w | ’ Cancel ]

Figure 56: Open Application Dialog Box
3. Navigate to the location of your exported *.apd file, select it and
click Open. The Application Wizard reappears showing if the
selected application matches an installed template (see Figure 57).
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*_ Application Wizard - Select an Application Template

Terminal Units Synchronize Application Template
d “'l Fan Cail Unit (i ’) Selected application matchs with the Following template

W& vy Bax Single Duct
Category: FxyMA

Model:  vaY Box Single Duct
Guid: TEESD545-4CE5-4061-360A-4226C 227 CF7E

Revision: 5.3.1

—R

Synchionize Application Template...

4.

Figure 57: Application Template Match

Click Next. The Application Wizard appears, showing the actual
configuration settings, setpoints, adjustment parameters, user
interface selection, protocol choice, target controller selection, and
1/0 configurations that were originally made before the application
file was exported. You can now use the Application Wizard to
view and/or change these settings as desired.

Creating an Application (Programming Approach)

Creating an Application Using the Programming Approach

This is a high-level overview of the steps used to create an application
using the programming approach.

1.
2.
3.

Select the target device.
Create the control algorithm with the Application Editor.

Expose the application object input/output references as either
volatile or permanent (nonvolatile) application points.

Define application point details using the application points
plug-in.

Enable trends and events (optional) using the application points
plug-in.

Configure trends and events (optional) using their corresponding
plug-ins.

Simulate the control algorithm with the Simulator plug-in.
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8. Create and format the user interfaces (optional) using the Display
plug-in.

9. Create and format the Web interface (optional) using the Web Site
plug-in.

10. Create and format the network profile using the Protocol plug-in.

Creating a New Application

1. In FX Builder, select File > New Application. The New
Application window appears (Figure 58).

Frlita Application info
Fx05 Mame: |j_-._HL|1
Fe0B
- Category:  |4ir Handlers =l
7 Maodel: |F'ackaged Rooftop ﬂ
F«10
Fi15 [*] Prepared By:
lJare Doe
[*] Description:

This application controlz a 2 heat/2 cool
packaged rooftop unit

Firnnware Werzioh:

Wooz2 -
td aster Display J
ak. | Carcel |
[¥] Optional Fields. — -
Fx15D1x
Sl F15 "CLASSIC™

Fe<1501%-000/F150 2¢-000/F=1506x-000/
Bal e[S zelect], BD1s, 480010 Out,
00 drelays + BTrac OF Srelays)

Data Sheet

Figure 58: New Application

2. From the list of devices, select the device that you want to create
an application for.

When you highlight a target device, a brief description of the
device appears on the bottom of the New Application window. For
additional information, click on the Data Sheet button to access a
copy of the technical bulletin of the device.
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3. Enter the following information:
e Name (required) — the name of the application
e Category (optional)
e Model (optional)
e Prepared by (optional)
e Description (optional)

e Firmware (required) - the firmware version of the targeted
device. This selection determines which objects and services
are available in the application view. See Table 4 for details on
the version numbers.

4. Click OK. FX Builder adds the device object to the Control View
(Figure 59).

R

fle Wiew 3sttings Application Device Protocol  Help |

0EE

oy iz Diiiiiiiiiiinoon| AHUL Dilliiiiiiiiiiiiiiiiiiiiiiiin
L7 Device Name FAT4DTk1evE & F14D1xrevE
L fipplication Mame AHUI : : : B LlIliiIiiiiiiniiiiiiiiiiiinon
L7 N2 Addiess 3 2@
L7 Logic Addiess 0 i Dliiiiiiiiiiiiiiiiiiiiiiiinin

ject: 200 =4

jiects
L E stimated EEPROM o
L fvailable EEPROM 131017

1L E stimated AAM 0 = : : RS R D EE R B DE D D : : : : : :
LS ° ° ° 000000600000000000000000000000000000000000000000a00 ° ° ° ° ° °

[
Device Addr
(= FX14D1x-revB (AHUI)
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Figure 59: Target Device Added to Control View
At this point, you can create and edit the control algorithm using the
Application Editor.

Accessing the Application Editor for the Control View
To access the Application Editor from the Control View:

1. Double-click on the device object.
2. Right-click the device object and select Edit Control Logic.
3. From the Device menu, select Edit Control Logic.
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FX16D and FX16X
Master Controller

Latest FX FX Controller Latest Version | Date FX Applications Supported
Tools FW in FX (Year,
Versions Version | Builder | Week)
FX Builder: - — 3.30 V000 0843 Network Application using
5.x - | Gateway Object
FX CommPro belLLl Distributed Application as Master
N2: 5.x MD20 Master Device (up to 8 FX Slaves)
EX CommPro | Pisplay N2 Models
LON: 2.9.2 . 3.30 V000 0843 LoNWORKS Interface
FX CommPro - ' Network Application using
BACnhet: 5.x Ll Gateway Object
MDLON MD20 Master Distributed Application as Master
Loader: 1.2.0 | Display LON Models Device (Up to 8 FX Slaves)
e \ 7.15 V004 0913 Distributed Application as Master
- . Device (up to 16 FX Slaves)
’-'w Network Application using
FX16x Master Gateway Object
Controller Rev. B Stand-Alone Application
with FX 10 Modules Application Download/Upload
BACnet Network Interface
FX IO Modules
i 6.30 V002 0752 Distributed Application as Master
. : Device (up to 16 FX Slaves)
"‘w Network Application using
FX16x Master Gateway Object
Controller Rev. B Stand-Alone Application
Application Download/Upload
BACnet Network Interface
e 7.1.1 V003 0913 Distributed Application as Master
. : Device (up to 16 FX Slaves)
’-'w Network Application using
FX16x Master Gateway Object
Controller Rev. A Stand-Alone Application
with FX 10 Modules Application Download/Upload
FX IO Modules
e =TT \ 5.20 V001 0752 Distributed Application as Master
. . Device (up to 16 FX Slaves)
"w Network Application using
FX16x Master Gateway Object
Controller Rev. A Stand-Alone Application
Application Download/upload
i 4.50 V000 0840 Distributed Application as Master

Device (up to 16 FX Slaves)
Stand-Alone Application

Continued on next page . . .
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Controller Rev. A

Latest FX FX Controller Latest Version | Date FX Applications Supported
Tools FW in FX (Year,
Versions Version | Builder | Week)
(Cont.)
FX Builder: . i 4.40 V002 0840 Distributed Application as Slave
5. ; : 4.00 Vool | 0e4sa | Device
FX COmmPro | e Stand-Alone Application
N2: 5. FX15 Field
FX CommPro | Controller Rev. A
LON: 2.9.2 pmm—— — —
= 2.05 V000 0518 Distributed Application as Slave
FX CommPro - ‘_ Device
BACnet: 5x "w Stand-Alone Application
FX15 Field
Controller
N 4.40 V001 0840 Distributed Application as Slave
hi- it Device
S Stand-Alone Application
FX15 Universal
Controller Rev. A
ST 2.05 V000 0518 Distributed Application as Slave
h__ SO Device
— " Stand-Alone Application
FX15 Universal
= 5.1.7 V0003 0913 Distributed Application as Slave
Device
Stand-Alone Application
FX14 Field BACnet Network Interface
Controller Rev. B
BT 3.21 V0002 0843 Distributed Application as Slave
s f Device
w Stand-Alone Application
FX14 Field
Controller Rev. A
y 1.03 V0001 0622 Distributed Application as Slave
e Device
EX14 Field Stand-Alone Application
Controller
T 517 V0002 0913 Distributed Application as Slave
— Device
i e Stand-Alone Application
BACnet Network Interface
FX07 Field

Continued on next page . . .
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Latest FX FX Controller Latest Version| Date FX Applications Supported
Tools FW in FX (Year,
Versions Version | Builder | Week)
(Cont.)
T 3.21 V0001 0843 Distributed Application as Slave
— Device
. Stand-Alone Application
FXO07 Field
Controller
—— 3.21 V0002 0843 Distributed Application as Slave
Device
Stand-Alone Application
FX06 Controller
Rev. A
—— 1.03 V0001 0622 Distributed Application as Slave
Device
Stand-Alone Application
FX06 Controller
2.00 V0002 0524 Distributed Application as Slave
Device
Stand-Alone Application
FXO05 Advanced
MUI Version 3 3.40 V3 0752 Optional Display for FX16, FX15,
MUI Version 2 2.43 V2 0545 FX14, FX07, FX06
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Creating the Control Algorithm

Working with the Application Editor

To create an application algorithm, select the desired application
objects, configure them, and connect them in the Application Editor.

Application Objects

FX Builder includes a large set of configurable objects to create the
control algorithm.

IMPORTANT: Not all application objects are supported by every device and
firmware revision. The list of supported objects is unique to each device and
firmware revision. Refer to the technical bulletin of the target device to
ensure that the desired object is included.

IOM (Extension) Objects

IOM Objects are used to add additional inputs and outputs to an
application. Table 5 displays the 1/0O objects included in FX Builder.

Table 5: IOM (Extension) Objects

IOM Object Icon Description
+ Reads the analog input from the device and makes it
J, T available to the application. The Analog Input object

scales the Al value. This object then limits the value
according to the channel type and the high and low
IOM Analog Input (Al) range parameters. The object also has all the
necessary filters to limit and suppress the effect of
unstable measurement.

4

+. Reads the digital input from the device and makes it
Lk available for the application.

|£]H

IOM Digital Input (Dl)

Reads the pulse input from the device and makes it
available for the application.

uE

IOM Input Counter
+ Manages the analog outputs (0-10 V) of the device.

Ts

IOM Analog Output (AO)

. + Manages the On/Off hardware output. Use the output
- 'f._ to control either Triac or Relay outputs.

IOM On/Off Output
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Input/Output (I/O) Objects
Table 6 displays the I/O objects included in FX Builder.

Table 6: Input/Output (I/O) Objects

I/0 Object Icon

Description

Ale

Analog Input

Reads the analog input from the device and makes it
available to the application. The Analog Input object
scales the Al value. This object then limits the value
according to the channel type and the high and low
range parameters. The object also has all the
necessary filters to limit and suppress the effect of
unstable measurement.

Not BACnet compatible.

Ju, o
=]

Analog Input Ext

Enhanced Al object with additional exposed
channels:

e BACnet compatible

e recommended for use with all available
communication protocols

%
2]

Fan Command

Based upon the Analog Input object. It converts a
potentiometer input signal into various steps to
describe the commanded speed of a fan.

%
=+ ]

Occupancy Input

Reads the digital input from the occupancy device
(typically an occupancy sensor or manual occupancy
switch) and makes it available to the application.

Not BACnet compatible.

*:
%5

Occupancy Input Ext

Enhanced Occupancy Input object with additional
exposed channels:

e recommended for use with all Occupancy Input
configurations

T —
—

h
Digital Input

Reads the digital input from the device and makes it
available for the application.

Not BACnet compatible.

1k
=]

Digital Input Ext

Enhanced DI object with additional exposed
channels:

e BACnet compatible

e recommended for use with all available
communication protocols

Ok
=]

Temporary Occupancy

Determines the effective occupancy based on an
occupant override input.

Continued on next page. ..
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I/O Object Icon (Cont.)

Description

—'—r“"’l_

—_——

el
On/Off Output

Manages the On/Off hardware output. Use the output
to control either Triac or Relay outputs.

Not BACnet compatible.

o
=

On/Off Output Ext

Enhanced On/Off Output object with additional
exposed channels:

e BACnet compatible

e recommended for use with all available
communication protocols

o

o~

Light-Emitting Diode
(LED)

Manages the LED next to the Occupant Override on
the Room Command Module.

E—:%]
Position Adjusting Time
(PAT) Output

Manages two output channels (one for increasing and
the other for decreasing) for PAT control (also known
as incremental control). Use the PAT output to control
only Triac outputs.

Not BACnet compatible.

aF
E-:

Position Adjusting Time

Enhanced PAT Output object with additional exposed
channels:

e BACnet compatible

e recommended for use with all available
communication protocols

Fail-Safe Relay Output

Output Ext
- Manages the Fail-Safe Relay output. The Fail-Safe
=" - Relay is switched On or Off depending on the
—“"’l requested @VALUE. The physical status of the Fail-

Safe Relay Output is periodically compared with the
requested @VALUE. In case they differ, a FAILURE
alarm is triggered.

— 1
—_—

L
Damper PAT Output

Manages two output channels (one for increasing and
the other for decreasing) for Damper PAT control
(also known as incremental control). This object is
very similar to the PAT Output object, except that the
Damper PAT Output object does not include
anti-sticking functions.

Not BACnet compatible

3

E:

Damper PAT Output Ext

Enhanced Damper PAT Output object with additional
exposed channels:

e BACnet compatible

e recommended for use with all available
communication protocols

Continued on next page. ..
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I/O Object Icon (Cont.)

Description

Duration Adjusting Time
(DAT) Output

Generates an On signal proportional to a time base.
Use the DAT Output object to control only Triac
outputs.

Not BACnet compatible.

i g
*
Duration Adjusting Time
Output Ext

Enhanced DAT Output object with additional exposed
channels:

e BACnet compatible

e recommended for use with all available
communication protocols

=

Hermetic Compressor

Provides the logic, interlocking, and timing features
required for operating a hermetic compressor.

No mandatory connectable references.

Hermetic Compressor

Provides the logic, interlocking, and timing features
required for operating a hermetic compressor.

The HtgCommand input is a mandatory connectable
reference.

i;ﬂ?

Hermetic Compressor

Provides the logic, interlocking, and timing features
required for operating a hermetic compressor.

The ClgCommand is a mandatory connectable
reference.

— /A
—_—

| S

Analog Output

Manages the analog outputs (0-10 V) of the device.
Not BACnet compatible.

o

Analog Output Ext

Enhanced AO object with additional exposed
channels:

e BACnet compatible

¢ recommended for use with all available
communication protocols

Input Function Objects
Table 7 displays the Input Function objects included in FX Builder.

Table 7: Input Function Objects

1/0O Object Icon

Description

DI

-'--.

Provides a count of the Off to On logic transitions of
the defined digital input channel. You can configure
this object to count input pulses (having a maximum
50 Hz frequency).

Numeric Function Objects
Table 8 displays the Numeric Function objects included in FX Builder.
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Table 8: Numeric Function Objects

Numeric Function
Object Icon

Description

Rﬂ

Average (2-Input)

Calculates a weighted average between two values.
To calculate the average among more values, use
the 8-Input Average object.

T

Average (8-Input)

Calculates a weighted average between eight values.
To calculate the average among more values, apply
the object in series with proper weight.

+
%X

Extended Calculation

Performs an addition, multiplication, or square root
function between two values.

>3

X

Compare

Compares two variables and creates a binary logic
output. You use this object to drive an On/Off output
from a numeric value.

N

Event Counter

Provides a way to count events based on logical
transitions. A flag is set when full scale is reached.

N

Butterworth Filter

Performs a low pass, second order Butterworth
filter on the input. You typically used this filter to
condition the input for Pattern Recognition Adaptive
Control (PRAC).

Y

Integrator

Performs integration on the value of a numeric input.
The integration rate is determined by a time constant.
You can set the integrator to zero by a logic reference
connected to a reset input. When the output reaches
a programmable full-scale value, the integrator
full-scale logic status is set and the output value
remains at full scale until reset. Alternatively, the
output value is set to zero and integrating restarts.

max

\

Maximum (2-Input)

Calculates the maximum between two values. To
calculate the maximum among more values, use the
8-Input Maximum object.

8
s,

\

Maximum (8-Input)

Calculates the maximum between eight values. To
calculate the maximum among more values, apply
the object in series.

\g.

Minimum (2-Input)

This object calculates the minimum between two
values. To calculate the minimum among more
values, use the 8-Input Minimum object.

Continued on next page . . .
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Numeric Function
Object Icon (Cont.)

Description

mir

Minimum (8-Input)

Calculates the minimum between eight values. To
calculate the minimum among more values, apply the
object in series.

%
“ h

|

Psychrometric 1

Calculates the dew point temperature, the humidity
ratio, and the enthalpy of a from temperature and
Relative Humidity (RH) inputs. Dew point temperature
is the temperature when the relative humidity is
100%. Enthalpy is the latent energy. Humidity ratio is
also known as moisture content or mixing ratio. It is
defined as W = Mw/Ma where Mw is the mass of
water vapor in moist air sample and Ma is the mass
of dry air in moist air sample.

—

o

X

Psychrometric 2

This object calculates the relative humidity, humidity
ratio, and enthalpy from dry bulb temperature and wet
bulb temperature inputs. Enthalpy is the latent
energy. Humidity ratio is also known as moisture
content or mixing ratio. It is defined as W = Mw/Ma
where Mw is the mass of water vapor in moist air
sample and Ma is the mass of dry air in moist air
sample.

\

Ramp

Generates a linear rate ramp from an initial value to a
setpoint. It is typically used to gradually start up
equipment.

v

Selector (2-Input)

Selects one of its two inputs based on the status of its
pilot input.

v;

Selector (8-Input)

Selects one of its eight inputs based on the status of
its selector input.

Performs a nonlinear transform function on its input
value. It allows up to 15 segments.

VAN

Span

Linearly scales and biases an input value. This object
differs from the Segment object in the way that the
controller can dynamically adjust the transfer function
rather than from a fixed configuration.

\Q‘.

Timer

Generates time-based function and activates its
output accordingly. It features a random on-delay to
use in applications to prevent high inductive loads
from starting at the same time.

\Q".

Timer with Reset

Generates time-based function and activates its
output accordingly. This object features a random on-
delay that you can use in applications to prevent
high-inductive loads from all starting at the same
time. The Reset Input is mandatory.

Continued on next page.. . .




62 FX Tools Software Package - FX Builder User’'s Guide

Numeric Function
Object Icon (Cont.)

Description

0

Time Counter

Counts the time its input is in the On position. A flag
is set when full scale is reached. This object is
typically used to determine runtime.

Store a value in the permanent memory. The stored
value is available after a reset action on the
controller.

Constant Value

Outputs a user-defined constant value. This object
only has internal application purposes.

B>
Estimated Weighted

Moving Average
(EWMA)

Summarizes data into a single value similar to a
mean, except that it places greater weight on more
recent data. The EWMA object is useful for data
analysis and diagnostics.
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Control Function Objects
Table 9 displays the Control Function objects included in FX Builder.

Table 9: Control Function Objects

Control Function
Object Icon

Description

2=

On/Off Controller

Generates an On/Off output based on the difference
between the variable being controlled (process
variable) and the desired value (setpoint).

> P|D|

Proportional plus
Integral plus Derivative

Generates a PID output in response to the difference
between the desired setpoint and the process
variable.

28]

Automatic Economizer

Provides a logical output based on the availability of
free cooling. Free cooling is the use of outside air to
lessen the load experienced by the cooling coil. This
process reduces the need for mechanical cooling
from the controlled equipment that provides energy
savings. You can define the operating mode or
strategy used by the object to determine free cooling
availability, between one of the following:

e automatic (depending on connected sensors)

o (differential enthalpy (difference between outdoor
enthalpy and room/return enthalpy)

e single enthalpy (outdoor enthalpy only)

o differential temperature (difference between
outdoor temperature and room/return
temperature)

e dry bulb (outdoor temperature only)

You can override the Economizer object to adapt the
damper position to the status of the equipment.

2%

Fan Controller

Drives a multi-speed or variable-speed fan. This
object provides all the logic and interlocking features
required for such an application.

Obsolete Objects

Use this folder to locate objects that have been substituted by new
enhanced objects. The obsolete objects included still work but are now

red-crossed.

Logic Function Objects
Table 10 displays the Logic Function objects included in FX Builder.

63
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Table 10: Logic Function Objects

Logic Function Object | Description
Icon
Performs the Boolean or function on its 2 inputs.
21 Each input can be negated
Or (2-Input)
}1 Performs the Boolean or function on up to 8 inputs.
-8 Four inputs are negated.
Or (8-Input)

&

And (2-Input)

Performs the Boolean and function on its 2 inputs.
Each input can be negated.

&y

And (8-Input)

Performs the Boolean and function on up to 8 inputs.
Four inputs are negated.

=1

XOR (2-Input)

Performs the Boolean xor (Exclusive OR) function on
its 2 inputs. The xor operation produces a result of 1
if exactly one of its inputs is 1; otherwise, it produces
a result of 0 if its inputs are both 0 or both 1. Each
input can be negated.

:‘]8

XOR (8-Input)

Performs the Boolean xor (Exclusive or) function on
up to 8 inputs. The xor operation produces a result of
1 if exactly one of its inputs is 1; otherwise it
produces a result of 0 if its inputs are all O or all 1.
Each input can be negated.

Performs the Boolean not function (also known as
negate or complement) on its four inputs.

Output Override Logic

Coordinates overrides coming from different sources
into the appropriate override format required to drive
the output.

E==]

»

Enumeration Override

Converts up to 16 states of an enumeration into some
other enumerated states. Use this object for
hvac_mode, occup, hvac_emerg, and/or UNVT_logic.
For example, you can use this object to block some
states that the controller receives from the network.

»>

B
==1

Enumeration Logic

Prioritizes between two enumerated inputs. Use this
object for hvac_mode, occup, hvac_emerg,
UNVT_logic. For example, the priority between User
Interface and Network mode can be done using this
object.

¥

Programmable Logic
Controller (PLC)

Performs the execution of a programmable logic
control defined by a list of instructions. This object
can perform any function built using ladder logic or
state machine. It features all the basic instructions of
a standard PLC.
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Alarms Objects

Table 11 displays the Alarm objects included in FX Builder.

Table 11: Alarms Objects

Alarms Object Icon

Description

A

nauto
Analog Alarm

Generates an alarm status (high or low) from an
analog value. The alarm can be a fixed value or
referred to a setpoint. This alarm resets automatically
with a differential.

A

|
i
Manual Reset Binary
Alarm

Allows you to define the number of automatic resets
that can occur before a manual reset becomes
mandatory. You can connect this alarm to a digital
input object or to an automatic reset alarm object.
This object locks its output when the Off to On input
transition frequency exceeds a user-defined level and
the output can be unlocked only by a manual reset.
The reset is based on a digital reference that can be
a digital input or a display key.

LA

Compressor Envelope

Allows you to define conditions not compatible with
the usage of compressor operated systems. This
object generates an alarm output if the user-defined
conditions are not suitable for the compressor to run.
It can be applied to air-to-air and water-to-air units.

A

Out of Range

Imposes a user-defined limit range on its input value.
If the input value is within the high and low limits, then
the object passes the input value through to its output
and the status is set to off. As soon as the input
value goes outside the limits, the output is set to
invalid and the status reports on until the input value
returns within the limits.

Special Functions Objects
Table 12 displays the Special Functions objects included in FX

Builder.

Table 12: Special Functions Objects

Special Functions
Object Icon

Description

Jiset

Temperature Setpoint

Calculates the heating and cooling temperature
setpoints for the controller. The setpoints are derived
from the configured setpoints, the absolute setpoint,
the setpoint offset, the setpoint shift, and the
occupancy mode. The setpoints are calculated using
the Asymmetrical Method of Setpoint Calculation as
defined in the Space Comfort Controller Template.

SET

General Setpoint

Calculates the working setpoint for the controller. The
working setpoint is calculated depending on the
action type and occupancy mode of the controller and
is based on Local and Remote setpoint values. The
working setpoint calculation can be altered by limits,
biases, offsets, and ratio values.

Continued on next page.. ..
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Special Functions
Object Icon (Cont.)

Description

%

Emergency/Application
Mode

Manages the heat/cool and emergency overrides for
the application. This object is based on low ambient,
OFF state, powerup, and various network commands.
These can be Digital input or Network Variable
inputs.

FEd
Binary Sequencer

Provides control of 1-4 binary outputs (stages) as a
function of a percentage of the input. The stages are
controlled in sequence according to binary code. The
sequencer always selects the appropriate stage
combination for the requested output, with the
possibility to add a stage delay between the changing
of a state combination. The object automatically
assigns load factors to all stages so when the
selected output is equal to 100%, all stages are
switched ON.

&

Occupancy Mode

Generates the effective Occupancy Mode for the
application depending on a manual command, an
occupancy sensor, and occupancy schedules.

Sets the time of the hardware timekeeper chip and
makes it available to the application and network.
This object is meant to be used with Real-Time Clock
plug-in card for the FXO05 or FX10.

Clock and Date Set

Sets the time and date of the hardware timekeeper
chip and makes it available to the application. This

object also manages automatic summer/winter time
change over.

\}

Sensor Failure

Allows you to define the default operation of an
output in case of sensor failure. The operation can be
always ON, always OFF, or based on a weighted
running average that represents the output function
over time.

Source Mode

Generates the appropriate application mode based
on source temperature. For example, use this object
to stop the fan when the coil is inefficient (to avoid
blowing cold air on a heat request before the coil gets
hot). You can also use this object in two-pipe
applications, to allow switching between heating and
cooling modes (either from a temperature sensor or
from a switch).

00010
11001
101101

System Resources

Transfers important information on the status of the
operating system to the application. Use this object to
run the application in a default mode.

Continued on next page . . .
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Special Functions
Object Icon (Cont.)

Description

bl

]

Sequencer

Provides the control of 1-4 outputs (stages) as a
function of the value of the INPUT and the state of
four logic (STAGENDISABLE) inputs. Use this object
to control multi-stage equipment, maintaining
minimum ON/OFF times, inter-stage delays, and
sequencing loads. The output stages are controlled in
sequence according to different strategies as Step
Mode (First In Last Out [FILO]), Sequential Mode
(First In First Out [FIFQ]), Equal Runtime, or Equal
Startup. Variations are also available for compressor
circuit with Single Oil Pump or for Pump Down. This
object can also perform Vernier Networks® control
providing full adjustment.

el

]

Array Sequencer

Operates as the Sequencer but controls up to
8 outputs (stages).

w

Semi-hermetic
Compressor

Provides the means for driving a semi-hermetic
reciprocating compressor in refrigeration or air
conditioning applications. This object is meant to take
its input from a sequencer object.

1

Summer/Winter
Compensation

Calculates setpoint shifts based on the outdoor air
temperature. The Setpoint Calculation object uses
these shifts to calculate the effective occupancy
setpoints.

i

dadi,

Load Manager

Calculates the load required by an installation and
formats it for a sequencer. This object also manages
lead/lag between two sequencers.

“©

O

Optimal Start/Stop

Calculates the minimum time to bring a controlled
zone temperature to a desired condition at occupancy
with a heating or cooling plant. This object also
calculates the optimal stop time to maintain the
desired conditions up to the end of the occupancy
time.

The Optimal Start/Stop object algorithm is adaptive.
The heating and cooling thermal characteristics of the
building are measured during the preheating or
precooling cycles and are used in the operations.
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Table 13 displays the Schedulers objects included in FX Builder.

Table 13: Schedulers Objects

Schedulers Object
Icon

Description

@@

On/Off Time Scheduler

Provides the control of a logic output as a function of
a programmable event schedule, day of the week,
calendar, time, and exception days condition. To
define Start and Stop conditions, you need to
configure events using a specific plug-in.

k(T
4/

Weekly Occupancy
Scheduler

Provides Time Schedule capability to drive the
occupancy status based on day of the week,
calendar, and time information. Use this object to
change occupancy status or to drive the Optimal
Start/Stop object. To define Start and Stop
conditions, you need to configure events using a
specific plug-in.

Bl

Exception Calendar

Generates exceptions for the days of the week.
These exceptions are normally used to define
holidays. The Exception Day object defines a period
with a begin and end date. If the present date is
within an exception day period, the day type is set to
Alternate date.

Refrigeration Objects

Table 14 displays the Refrigeration objects included in FX Builder.

Table 14: Refrigeration Objects

Refrigeration Object
Icon

Description

XX

Wy
ac

Accumulative Defrost

Defines the defrost cycle in applications with an
outdoor air heat exchanger. Use this object in the air
conditioning application heating mode to avoid and
melt ice buildup on the heat exchanger. This object
takes into account runtime to optimize the period of
the cycle.

XX

Wy
INIT

Refrigeration Defrost
Initiation

Allows you to define logic necessary to start up a
defrost cycle. This object takes input from a network
variable, a timer, a time scheduler, or a digital input
object and organizes the priority. This object also
features an adaptive defrost initiation mode.

Continued on next page.. ..
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Refrigeration Defrost

Refrigeration Object Description
Icon (Cont.)
s : Manages the defrost cycle for one evaporator that
can be part of a line up. It is intended for refrigerated
vaw and frozen food temperature applications. You must

use this object in conjunction with a Defrost Initiation
object if used as a stand-alone device.

@}

Refrigeration Saturation
Properties

Calculates thermodynamic properties for the specific
refrigerant in use. Depending on the refrigerant type,
pressure, and transformation type values, the object
retrieves the temperature value of the isothermal
curve that crosses the specified Saturated Points
Line at the given pressure. Available saturated lines
are the Saturated Liquid (Bubble) and Saturated
Vapor (Dew). This object maps the Pressure-
Enthalpy diagrams of the most common refrigerants.

Unit Conversion Objects
Table 15 displays the Unit Conversion objects included in FX Builder.

Table 15: Unit Conversion Objects

SNVT_switch to
UNVT_logic

Unit Conversion Description

Object Icon

N Creates the SNVT_hvac_status (required in the
unit LoNWORKs Space Comfort Controller Profile).
o

SNVT Hvac Status

Generator

. Converts UNVT_logic flags into a SNVT_state
unit variable type (required in various LONMARK®
N Profiles).

UNVT_logic to

SNVT_state

N Converts a SNVT_state variable type into
unit UNVT _logic flags.

o

SNVT_state to

UNVT_logic

N Converts an enumeration value into UNVT_logic
unit flags.

o

Enumeration to

UNVT_logic

N Converts a SNVT_switch into UNVT_logic and
unit reverse.

o

Continued on next page. ..
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Unit Conversion
Object Icon (Cont.)

Description

Convert Format

N Converts a SNVT_lev_disc (used mostly in

unit Refrigeration Profiles) into SNVT_switch and reverse.
~ Both conversions can be performed at the same time.
SNVT _lev_disc to

SNVT_switch

N Converts any value into a defined format.

unit

o

3

SNVT Chiller Status
Generator

Creates the SNVT_chlr_status (required in the
LonWoRks Chiller Profile).

Extension Modules Objects
Table 16 displays the Extensions objects included in FX Builder.

Table 16: Extension Modules Objects

Extension Modules Description
Object Icon
— Configures the extension module XT91D00 and the
expansion modules XP91DO0x for interaction with the
application.
XT9100
a Provides the supervisory interface between the FX16
Master Controller or MD20 Master Display and N2
ﬂ Open devices. This object manages up to 255 inputs
and 32 outputs. This object defines the network
Gateway address, the data points to read and write to and from

connected N2 devices. This object can also enable
and disable the communication to the connected
devices.

Network Sensor Objects
Table 17 displays the Bus Sensor objects included in FX Builder.

Table 17: Network Sensor Objects

Network Sensor
Object Icon

Description

i

Configures the Network Room Module (NRM) for
interaction with the application.
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Adding Application Objects

You can locate application objects in the Objects toolbar. The objects
are organized in folders.

To add application objects:

1. Inthe FX Builder Application Editor, select View > Object Basket
to display the Object choices (Figure 60).

Note: You can also click the Show Object Basket icon % onthe
toolbar.

FX16D0x Objects |

Inputs

Analog Imput

Diiggital Imput

y gt

Mumeric Functions

Cantrol Functions

Obsalete

Laogic Functions

Alarmnz

Special Functionz

Schedulers

Syztem Functions

Refrigeration

Urit Corrersions

Outputs

Extension Modules

Figure 60: FX Builder Objects Toolbar
Click the object you want.

Position the mouse on the Application Editor canvas where you
want to position the object and click again. The object is added to
the Application Editor canvas.
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Configuring Standard Application Objects

Each application object contains a data sheet describing its operation,
connectable references, and attributes. To view the object data sheet,
right-click the object and select View Data Sheet.

Most objects contain editable attributes that allow you to configure the
exact operation of the object.

To configure a standard application object:

4. Inthe FX Builder Application Editor, click on the blue,
right-facing arrow at the bottom of the object icon. An attribute
editor window appears below the object block (Figure 61).

5. Click on the desired attribute field and edit as needed. You can
close the window by clicking the arrow again.

24 Analog Inpuil N

Channel Channel 1

Zetup Linear-10Wolts

Tmts Temperatare

HighFange 212°F

LowRange 532°F

FelHighLimit 221 °F
FelliowLimit 224 °F
AntifpikeFilterWindow 1.2 °F [dif]
FilterWeizht 05

Figure 61: Editing Object Attributes

Configuring the Constant Value Object

The Constant Value object is configured slightly differently than a
standard object. You can expose the value attribute by clicking the
blue, right-facing arrow at the bottom of the object; however, to set the
data type of the constant value output, use the Constant VValue object
configuration plug-in.

To configure the constant value object:

1. Right-click on the Constant VValue object and select Launch Plug In
(Figure 62). The Constant Value configuration plug-in appears
(Figure 63).
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_:c__,a Constant Valuel

Chatpast

Rename

Constant * Remove

E Launch Blug In

Wiew Daka Sheet

Delete

CountFloat

CountFloat

Ternp_Dniff
Percent

EstendedP
Flow

T emperature

AirPressure
LiquidPrezsure

K

o |

TESEUre

Figure 63: Changing the Constant Value Type
2. Choose the desired data type and click OK.
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Configuring the Gateway Object

The Gateway object allows the MD20 Master Display or FX16 Master
Controller to supervise and monitor a network of N2 Open (including
FX controllers with an N2 Open card) and N2 System 91 devices
(DX-9100 and TC-910x). Through the gateway object, the master
device reads, interprets, stores, and forwards the data points coming
from N2 Open and N2 System 91 devices.

The read values are made available to the application running in the
master device through the input and output references of the Gateway
object.

The Gateway object can manage up to 255 inputs and 32 outputs and
allows you to define the network address, the data points that the
MD20 Master Display or an FX16 Master Controller has to read and
write to and from connected N2 devices. The Gateway object can also
enable or disable the communication toward the connected devices.

The maximum number of Gateway objects supported in an application
is 32. However, for an acceptable performance of the network, do not
configure the Gateway objects in such a way that more than 350
inputs/outputs are polled or written in one poll cycle.

The Gateway object requires more involved configuration than
standard application objects.

IMPORTANT: Avoid repeated writes on the Electrically Erasable
Programmable Read-Only Memory (EEPROM). The FX05, FX06, FX07, and
FX14 controllers and System 91 devices have EEPROM and repeated writes
may disable the controller.
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Configuring the Gateway Object for an N2 Open Device
To configure the Gateway object for an N2 Open device:

1. Inthe Network View, right-click the Device and select Add
Gateway > N2 Open from the Add Gateway menu.

= FX Builder

File Wiew Settings Application Device  Protocol  Help

OAPGE I [[fee & Tl [Besine @S

Application Objects Tree
E}-‘:;; aicaion. . IR
e FA16 [F<1600x)

Froperty [ Value = FX16

Ls# Device Mame F1600x [ L FleD0x | ©
L+ Application Mame Fx18 - L

L N2 Address 0 - e d

L | ogic Address 1 D L

L Mumber of objects 1] [ D1l
L Available objects 255 [
L E stimated EEPROM 0

Ls# Available EEPROM 22931

L Estimated Fak 0 4
4| | ol
febwork,

Device Mz [ -
Address oo
EFR1600x (FXL6) — ittt L
| Add Gateway Sys91 .
Add Iom MZ2Open
Pl I I_’I ‘ I ......................................

Figure 64: Adding a Gateway for an N2 Open Device
A file chooser window appears (Figure 65) allowing you to

identify the N2 Print File associated to the N2 Open device. The

N2 Print File lists all available analog inputs, analog data floats,
analog data integers, binary inputs, and binary data points
associated with the N2 Open device.

to the Gateway and click Open.
The Gateway configuration plug-in appears (Figure 66). The

Select the N2 print file (*.prn) for the N2 device you want to add

75

Gateway configuration plug-in is a table listing all of the N2 points

discovered from the Print File.
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Figure 65: Selecting Print File

3. Expand the N2 points to expose their attributes.

Check boxes, data fields, and selector boxes appear, allowing you
to configure how the point attributes are mapped to the application.

i Gateway
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ZN-T_HAL - High Alam Limit

£
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E DAT_HWwL - High aming Limit
E DAT_HAL - High Alarm Limit
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v
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Figure 66: Gateway Configuration Plug-In (N2 Open Device)

4. To expose an N2 point attribute to the application, click the check

box in the Use column.

5. To set an initial value for a point attribute, check the box in the Init
column, and set the initial value in the Init VValue column.

6. To make an N2 point attribute writable (input reference) in the
application, click the check box in the Write column, and set the
Write Mode field to:

e Change of Value (COV) - send write command when value
changes (analog or binary)
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e slow writing - send write command every 10 polls (volatile
points only)

e fast writing - send write command on every poll (volatile
points only)

Note: The FX05, FX06, FX07, and FX14 devices use permanent
parameters stored in the EEPROM of the device. The Gateway
object interprets these parameters as inputs and allows you to
choose a polling mode. We highly recommended that you choose
the COV setting for those permanent parameters because
continuous writing of the EEPROM memory causes permanent
damage to the device.

. To make an N2 point attribute readable (output reference) in the
application, click the check box in the Read column and set the
Read Mode field to:

e Change of State (COS) - use N2 Open COS poll to pick up
changes (only works for N2 Open BI points)

e fast poll - read on every poll
e slow poll - read on every 10 polls

The Gateway Objects Preview window shows how the Gateway
object appears in the Application Editor canvas once you exit the
Gateway configuration plug-in. Use this feedback make sure you
are configuring the Gateway Object according to your
requirements.

. After you add and configure all desired N2 point attributes, click
Apply and then click OK. The FX Builder main screen appears,
and the N2 device you added via the Gateway object appears in the
Network View.

Devi M
SHlEE Address

E EF<1a00x (Test)
& AS-UNT1126-0 [N2Open] 3

Figure 67: N2 Device in Network View

If necessary, change the N2 address to match the actual N2 address
of the slave N2 device.

The configured Gateway object appears in the first level of the
Application Editor. The N2 point attributes you added are now
exposed as connectable references of the Gateway object. You can
connect inputs and outputs to them, expose them to the application
point profile (allowing trends and events to be added), and add
them to the user interface configuration of the master device.
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=
.ﬁ':a AS.UNT1126-01

Figure 68: Gateway Object Interface (N2 Open Device)
By default, the Gateway object adds two additional inputs:

e Address - used to modify the address via supervisory system.

e Disable - used to enable/disable the communication with the
connected device.
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Configuring the Gateway Object for a System 91 Device
To configure the Gateway object for a System 91 device:

1. Inthe Network View, right-click the device.

2. From the Sys91 menu, select Add Gateway > Sys91 > DX or TC
(Figure 69). The Gateway configuration plug-in appears. The
Gateway configuration plug-in is a table that lists the System 91
programmable modules and points.

= FX Builder

File Wiew Settings Application [Cevice  Protocol  Help

QARG [How | [Fasne (@

Application Objects Tree
E}-‘:;; Application
B P16 [FX1ED 0K

Froperty | Value FX16

L Device Mame Fx1600x | Ll FX16D0x Ll
Ls# Application Mame Fx16 [ .

L N2 Address a [ . 9 g

I+ |ogic Address 0 [ . .

L Mumber of objects 1

L Ayeailable objects 254

Ls# E stimated EEPROM il

Ls# Awailable EEPROM 229290
L E stimated Rk 32

«| |

Device

EXFK16D0% o
I Add Gateway

Add Tom

Figure 69: Adding a Gateway for a System 91 N2 Device

3. Expand the System 91 modules to expose their point attributes
(Figure 70).

Check boxes, data fields, and selector boxes appear, allowing you
to configure how the point attributes are mapped to the application.
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Figure 70: Gateway Configuration Plug-in (System 91 N2 Device)

4. To expose a System 91 point attribute to the application, click on
the check box in the Use column.

5. To set an initial value for a point attribute, check the box in the Init
column, and set the initial value in the Init Value column.

6. To make a System 91 point attribute writable (input reference) in
the application, click the check box in the Write column, and set
the Write Mode field to:

e COV - send write command when value changes (analog or
binary).

e slow writing - send write command every 10 polls (volatile
points only).

e fast writing - send write command on every poll (volatile
points only).

Note: The N2 System 91 devices (DX-9100, TC-9100) use
Programmable Module Constants (PMK) parameters, which are
stored permanently on the EEPROM of the device. The Gateway
object interprets these parameters as inputs and allows you to
choose a polling mode. We highly recommended that you choose
the COV setting for those permanent parameters because
continuous writing of the EEPROM memory causes permanent
damage to the device.

7. To make a System 91 point attribute readable (output reference) in
the application, click the check box in the Read column and set the
Read Mode field to:

e fast poll (one poll per polling cycle)
e slow poll (one poll per 10 polling cycles)
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The Gateway Objects Preview window shows how the Gateway
object appears in the Application Editor canvas once you exit the
Gateway configuration plug-in. Use this feedback to make sure
you are configuring the Gateway Object according to your
requirements.

8. After you add and configure all desired System 91 point attributes,
click Apply and then OK.

The FX Builder main screen appears, and the System 91 device
you added via the Gateway object appears in the Network View.

|

Device N2
Address
F EIFX1600x (Test)
[ ox-9100 [Sys91] 4

Figure 71: System 91 Device in Network View

9. If necessary, change the N2 address to match the actual N2 address
of the slave System 91 device.

The configured Gateway object appears in the first level of the
Application Editor. The System 91 point attributes you added are
now exposed as connectable references of the Gateway object. You
can connect inputs and outputs to them, expose them to the
application point profile (allowing trends and events to be added),
and add them to the user interface configuration of the master
device.

{ & pxo10m

Figure 72: Gateway Object Interface (System 91 Device)
By default, the Gateway object adds two additional inputs:

e Address Input - used to modify the address via supervisory
system.

e Disable Input - used to enable/disable the communication with
the connected device.
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g an IOM Object

To configure an IOM object:

1.
appears (

= FX Builder

File Wiew Settings

In the Network view, right-click the device. The Add lom menu

Figure 73).

Application  Device  Protocal  Help

| o 7 |Ensme @S
BE

Test
F1600x §
F @

2. From the Add lom menu, select the desired Extension Module
(XMxx). The lom Module configuration plug-in appears

Device 2 :
Addiess | -
EEIFM1600% (T H _
| Add Gateway
| Add Iom

Figure 73: Adding an IOM Device

(Figure 74).

& XMO7 (N2 Address 3)

FACILITY

XPL- 'RER FX Builder
EnEETe — Iomm Module —

| Use Useas Physical Charimel

# ¥ Universal Input
i ¥ Digital Input

# ¥ Analog Dutput

# ¥ Digital Dutput

[ ok ][ Carcel ][ Apply

Figure 74: IOM Module Configuration Plug-in

3. Click the plus sign (+) to expand the Input and Output categories

(Figure 75).
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Figure 75: IOM Module Configuration Plug-in with I/Os Expanded

Select the check box in the Use column for each desired Input and
Output Physical Channel (Figure 75). Use the scrollbar to view
additional 1/0 Physical Channels.

Select the Universal Input type in the Use as column (either
Analog Input or Binary Contact).

Select the Digital Input type in the Use as column (Binary Contact
or Pulse Counter).

Click OK to save the selections and return to the FX Builder main
screen.

Devi M2
EvICE Address

El EEFX1600x (FX16)

g R #1 2
Edit -

Remove

Figure 76: System 91 Device in Network View

Note: Inthe Network area of the Main Screen, expand the plus
sign next to the device to view the XMxx device(s). Right-click the
XMxx device and select Edit to launch the IOM Module
configuration plug-in, or Remove to delete the IOM module.

Double-click the FX device in the Control View. The configured
IOM obiject appears in the first level of the Application Editor.

=]
Click the Show IOM Object Basket icon on the toolbar #8  The
IOM Object Basket appears (Figure 77).
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Figure 77: IOM Object Basket in Application Editor Window

The IOM Object Basket contains the Input and Output objects created
from the selections you made in the lom Module configuration plug-in
(see Figure 75). The IOM objects differ from other objects in the
following important ways (Figure 78).

e The channel number of the IOM object is determined by the
specific 1/0O object you bring to the canvas. Note the channel
number in the description of each object in the IOM Object Basket.
These channels were designated by the selections you made in the
lom Module plug-in (see Figure 75).

e You cannot use more than one instance of an XM object. Once
used, the object appears dimmed in the XM object basket.

e Multiple XM devices can be created for a single object. Each XM
device appears in the Devices field of the IOM Object Basket.

10M Dbject Baskekt |

] Digital Inputs

Analog Dutputs

Digital Dutputs

Figure 78: IOM Object Basket
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10. Click the Device and the desired object.

11. Position the mouse on the Application Editor canvas where you
want to position the object and click again. The object is added to
the Application Editor canvas.

Note:  If you exit the lom Module configuration plug-in and attempt
to deselect an object that is already connected in your application, you
get a Current Object is used inside application warning

(Figure 79).

! } Current Object is used inside application, Are you sure to remave this object and its connections 7

e J[ to ]

Figure 79: Current Object is used Inside Application Dialog Box
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Configuring the XT9100 Object

The XT9100 object allows you to expand the input and output
capabilities of the target controller by adding XT Extension and XP
Expansion modules. The XT9100 object requires more involved
configuration than standard application objects.

To configure an XT9100 object:

1. Right-click the Gateway object in the canvas and select Launch
Plug In (Figure 80). The XT9100 window appears (Figure 81).

Wiews Diata Sheet

Shaw Attributes

XT91001

File xT ®P Channel 7

Property W alue

E Hame KT9100
XT9100 Priarity 1

Powerline_Freq Hz_50

Behaviour_OnComm...  Output_Rezet
MaxTimeBetweenCo... Bl sec
D0_PulzeTime 1 sec

Channel |

Figure 81: XT9100 Configuration Plug-in
2. Select Edit from the XT menu.

3. Select the parameter to adjust. You can adjust the following
communication parameters (Figure 82):

e priority
e powerline frequency
e behaviour on communication failure

e maximum time between communication
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Digital Output (DO) pulse time

wT WP

¥

Priarity

Powetline_Freq

Behaviour _ConCommFailure
MaxTimeBetweenComm
0o_PulseTime

T T e

Figure 82: Setting XT Parameters

. To add an XP module, select Add from the XP menu and select the

desired XP module (Figure 83). The XP module appears on the
window.

%P ?
B v

XP-9103
XP-9104
¥P-9105
¥P-9106
¥P-9107

Figure 83: Adding XP Modules

. To configure an XP input/output channel, right-click the channel
and select Edit. A list of attributes appears (Figure 84).

Select the desired attribute. The XP attributes you can edit include:

Sensor Type
Suppression
Range
Alarm
Square Root

Unit of
Measure

High Range
Low Range

High Alarm Limit

Low Alarm Limit
Differential Alarm Limit
Filter Constant

Type

Contact Type

Prescaler
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Figure 84: Editing Input/Output Channel Attributes

Connections

Every object has input and output references you connect to form the
control algorithm. In addition, you can connect these object references
to application inputs, outputs, and attributes, making them available
for inclusion into the application point profile of the device.

Adding Inputs, Outputs, and Attributes to the Application Editor
Canvas

You can connect object references to application inputs, outputs, and
attributes, making them available for the application point profile of
the device. These points include the following:

P> = Input

P - Output

P = Attribute
To add an input, output, or attribute to the Application Editor canvas:

1. Right-click the canvas and select Insert Input, Insert Output, or
Insert Attribute. The Edit Name window appears allowing you to
enter the name of the attribute (Figure 85).

Enter the name For the input:

| LCancel ‘

Figure 85: Entering Name of Input, Output, or Attribute
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2. Enter the name and click OK.

Note:  Alternatively, you can double-click on object reference.
A corresponding input or output is automatically created and
connected to the object reference.

Connection Rules

To ensure that object references are connected appropriately, each
object reference contains a list of compatible data types. FX Builder
uses the LONWORKs Standard Network Variable Types (SNVTs) to
define its data types. For example, SNVT 105 temp_p is used to define
an absolute temperature. The exact data type of the application point is
defined inside the application points plug-in. To make a connection
from a source point to a destination point (or multiple destination
points), the date types must be compatible. The SNVT Compatibility
List of the destination must contain the SNVT ID of the source. See
Figure 86.

SOURCE > DESTINATION I

7 SNVT_ID -7" SNVT Compatibility List ~ ~~,
1,2,4,7,14..... .

Figure 86: Source and Destination Compatibility

In addition to compatibility, Table 18 describes additional connection
restrictions.

Table 18: Application Points Connection Matrix

Destination
Source

Application Output Object Inputs

Application Input

No | &) anan
>Z
Object Output v Other Object
SRR v
[&] And1 RS P P ERre
Ll | |mlan | Bon | faon
Rnanetll B L I s
| EERRR R > >

Note:  In some cases, you can connect a unique source to multiple
destination points simultaneously. For example, you can connect an
application point input to different object inputs (Figure 87).
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Figure 87: Source Point to Multiple Destination Points

You can connect a destination point to only one source as shown in
Figure 88. For example, you can connect an application output point to
only one object output.

= me 105

S o T P
| mm FxosPO2

v [x]

Figure 88: Destination Point to Only a Source Point
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Making Connections
You can use two methods to make connections.

To make a connection:
e Click on the source and drag it to the destination.

When you click on a source, all destinations with compatible data
types are highlighted allowing you to easily identify potential
destinations. When you click on input, output, or attribute icons,
click on the small circle at the apex of the icon’s triangle.

e Click on the source and drag it to an empty space on the canvas.

A Fast Link window appears. This window allows you to check all
desired destinations. This Fast Link feature is helpful when you
connect a source to multiple destinations, even in different
assemblies. You also do not have to search for the destination
points within a large complex application (Figure 89).
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(e (RN Sl L

FX1600x -~
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[ HighSaturationT irme
O LowSaturationTime
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O ApproachBand
[& macrol
] 2=l On/Otf Controller]
[ Process\ariable
[ Setpoint
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] 28] Fan Controller]
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M ClaCermand s
< >

&7 Analog Inputl

Clear ‘ 0k | Cancel |

Figure 89: Fast Link Connection
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................................ P

Figure 90: Successful Connection
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Continuations

As you add more objects and connections, your canvas may become
cluttered with connection lines, making it difficult to visualize the
application. Use a feature called Continuations to reduce the number
of connection lines on your canvas.

Continuations involve a parent and a child directly connected, except
that no connection line between them is visible. You can move the
child continuation to various locations in the application canvas. A
parent may have multiple child continuations associated to it.

Creating a Continuation
To create a continuation:

3. To create a continuation parent, right-click on an empty space in
the canvas and select Insert Continuation Parent (Figure 91). The
New Continuation name window appears (Figure 92).

D o Insert Inpuk. ..
: °|> Insert Qukpuk, .,
o P Insert Attribute.

. | Insert Continuation Parent.. .
- BB Insert Continuation child, .

Enter the new name for the Continuation:

SpaceT empOyrd

Ok Lancel |

Figure 92: New Continuation Name

Note: To add a continuation parent, you can also select Insert
Continuation Parent from the toolbar and drag it to the canvas.

4. Enter the name and click OK. You can now create the continuation
child.

5. Right-click an empty space in the canvas and select Insert
Continuation Child (Figure 93). The Connect Continuation
window appears listing the available Parents (Figure 94).

: e Insert Input...
°[> Insert Oukpuk,.,
"= Insert attribute. ..

. =@ Insert Conkinuation Parert. ..

gl Imsert Continuation Child. ..

Figure 93: Insert Continuation Child
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w| Connect Continuation

Select the parent you want to connect

‘ Canhicel ‘

Figure 94: Insert Continuation Child

Note: To add a continuation child, you can also select Insert
Continuation Child from the toolbar and drag it to the canvas.

6. Select the desired Parent you want to connect and click OK.

Note:  To add a continuation child, you can also right-click the
continuation parent you want and select Clone.

.............. Rename

.............. Femove

|

Figure 95: Inserting a Continuation Child via Cloning

Displayable Point
A displayable point is one that appears on the controller’s user

interface. Once a point is made displayable, the Display plug-in
includes the point in the list of available points to add to the display. A

el

displayable point has the following icon: :
You can display all points to the device application profile.
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Making a Point Displayable
To make a point displayable:

e Inthe Application Editor, right-click the point and select Set
Displayable On (Figure 96).

12 Analog bl Jz;z;zzzzzzzzzzzzz
- prnon

FemoteVahe g

et @ Fast Link...
Filterieight Send ko Level,,

Send ko Device Interface. .

LowFange
Chanrel
Setup

Figure 96: Setting Displayable On

Assemblies

Assemblies (or Macros) are small sections of application code that you
save in a separate file (.mcx). You can load predefined assemblies into
applications, which provide the following benefits:

e You can reuse code from one application to another.

Note: You can load an assembly into an application only if it is
targeted to the same device and firmware version.

e You can break down your applications into smaller, more
manageable pieces. Using assemblies makes applications easier
to create, change, test, and print.

Creating Assemblies
To create an assembly:

1. From the Assembly menu, select New. The Assembly Info window
appears.

Assembly Info

Azzembly Mame:
|FlipFlap
[¥] Prepared By:

|Jane Doe

[*] Azzembly Description:

Output connection changes state each
time input connection turns onl

[*] Optional Fields.

OF. | LCancel |

Figure 97: Assembly Info Window

2. Enter the following information and click OK.
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e Assembly Name
e Prepared by (optional)
e Description (optional)

An empty Assembly module appears on the Application Editor
canvas (Figure 98).

i FipFlopl

Figure 98: Newly Added Assembly

3. Double-click on the new assembly. Once inside the Assembly, you
use the same techniques described in the following sections:

e Applying Application Objects
e Configuring Standard Application Objects
e Making Connections

e Adding Inputs, Outputs, and Attributes to the Application
Editor Canvas

Figure 99 displays a finished assembly.

L FlipFlop1 - Level 1 =19
File Graphic Wiew Assembly Objects

SR AlY ﬁ|ﬁ|7‘|.¢.|ﬂ|1¢0nd | dzoom T e b e | cmme

[aoa |

o Inpuil

& Manual Reset Binary Alarml |- 2| - -

A

Status

Counter

p

Lewvel Level Ohjects | 4 Total Inzide Ohjects | 4

Figure 99: Finished Assembly
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4. To save the assembly for future use, click Save As from the File
menu.

5. Enter the file name and click OK.

6. Click E] to exit the Assembly Application Editor.

The inputs and outputs of the assembly appear as connectable
references on the assembly module (Figure 100). Now you can
connect the assembly to other parts of your application (for
example, to application objects, inputs, or outputs).

Figure 100: Assembly Module
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Loading Assemblies into an Application
To load an Assembly into an Application:

1. From the Assembly menu, select Load (Figure 101).

Assembly  Objects  Connec

Mew

o

Rename
~&5 Edit Info

B &l Attributes
Build Intetface 3

Details & Dimensions

Figure 101: Load Assembly
2. Select the desired Assembly file and click OK.

Creating a Distributed Application
To create a distributed application:

1. Right-click the device and select New from the Add Slave menu

(Figure 102). The New Slave Device window appears

(Figure 103).

i Fi16D0x
le e
Setpoint o——— oo
SpaceTemp Ovrd PG oo

m Edit Control Logic...
Simulate Control Logic...
Save Control Logic...

Add Slave

O Device Info...
............ |E_|] ‘Wiring Diagram. ..
[ cccccccoanooanooonnoonnocaoans Show local connections

.. | Test iZZZZZZZZZZZZZZ

Figure 102: Adding a Slave
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2. Select the target device. A brief description of the device appears
on the bottom of the New Slave Device window (Figure 103).

Note:

access a copy of the technical bulletin for the device.

3. Enter the following information:

e Name (required) - the name of the slave application

e Prepared by (optional)
e Description (optional)

e Firmware (required) - the firmware version of the targeted

slave device. This information determines which objects and

services are available in the application view.

For additional information, click the Data Sheet button to
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F=10 Name:
Bl5 |Tesl5lave

[¥] Prepared By:

Fx05
|J ane Doe

F0E

[¥] Description:

Fx14 I
Fxo7 ‘

[¥] Optional Fields.

Fitwsare Yersion

oo |

Fx07D0x

Fx07AS0,FA07AFDF-07AB0 FA07DS0 P

Adle[S\ select], BDIs, 2400100V,
Piwitd], BD0s(either B relays or 4 relays + 2
triacs)

Figure 103: New Slave Device Window

4. Click OK. The slave device object appears on the Control View

-

Test
Devi Ma
evice Address FE16D0x
El ETest (FX1600x)
= TestSlave (FROTD0x) 3 [ occocaonnna

| = FxorDo
2R

Figure 104: Slave Device Added to Control View and Network View

The slave device is automatically assigned a default N2 Address,
which is identified in the Network view. This address is only
applicable to slave devices and user interfaces wired to the master
device’s remote display and local link bus. Do not confuse this address
with the supervisory N2 address of the master device, as the
supervisory and local link buses are completely separate trunks.

Note:  If desired, you can change the slave’s N2 address (between
3 and 255). Click the N2 Address field and enter the new address.

At this point, you can create and edit the control algorithm for the
slave device using the Application Editor.
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FX Builder Plug-ins

A plug-in is an add-on piece of software that enhances and extends
FX Builder.

Application Points Plug-in
With the application points plug-in, you can do the following:

e edit application point details
e configure the default schedules

e enable events and trends

Exposing the Application Object References to the Application
Profile

Before using the application points plug-in, you must first expose your
application object references to the application profile (create an
associated application point).

To expose an application object reference as an application point in the
application profile (Figure 105):

1. Right-click the object reference, and select the desired application
point type.

e Create Volatile Point - if selected, the application point loses
its value on a power loss.

e Create Permanent Point - if selected, the application point
retains its value on a power loss.

o Tesk W10

e FxiéDx @il

:ng 9 SR

L ZE = g . R
L g @ Create Volatile Paint A

@ Create Permanent Point |- - - -

Figure 105: Creating an Application Point
2. Look at the colored arrows on the Control View canvas.

Once you select the appropriate application point type, the object
reference appears in the Control View canvas with colored arrows:

. P Permanent application point
. D’C‘ = Volatile Input application point
o & = volatile Output application point
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coociiooooooooo o | Test [oocsoononrnee e
Colooioiiooiooio | =2 FH1eDox A
o 49 @ AR R
D100 Setpoint g Setpoint HWValvePosgtf J——— = HWValvePos
‘SpaceTemp Ovrd A = HWPump

Figure 106: Application Points Shown in Control View

Note:  You can also double-click the object reference. The volatile
application point is automatically created and connected to the object
reference. This method only creates a volatile point. To change the
point to a permanent type, use the application point Plug-in.

Launching the Application Points Plug-in
To launch the application points plug-in:

e From the Application menu, select application points
(Figure 107).

Application  Device  Protocol — Hel

Application Paints. ..

2 Trends. ..
§- Events...
J [l Address Book...

|O Web Site...

¢ 9:1 Motification Services 3
- s_r’ Hardwate Parameters (3

1 Check Mandatory Inputs. ..
Check Consistency...

Iﬂj Show Documnentation, ..

Figure 107: Launching the Application Points Plug-in

Note:  You can also click the Application Points plug-in
icon =
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Using the Application Points Plug-in

The application points plug-in lists all application points and allows
you to configure application points, depending on the point type and
the supported features. See Figure 108.

Supervisor I Internal ]

B Application Points - UnitVentilatorApp (FX07D0x)

101

Point Name

B nviSpaceTemp
3 rvilutdoor Temp
3B rviSetpint
B nviwamCoald
3B rvillnitEnable
B nviwinteiMods
3 nviSystemtode
B nvidecSensor
B nviwarmupCooldawn
El 38 nviFanSpeedCmd
—® Vals
—@ State
3B rvileeSchedule
3B mviceManCd
3B rviClglsdovail
3B rviHiglstwail
3B nvit conlsdvai

4

Data Type States
105 - temp_p ﬂ

105 - temp_p ~|

105 - temp_p j

147 - temp_dif_p -

95 - switch

95 - switch

10175 - enumeration
108 - occupancy v
10175 - enumeration
95 - switch

1000 - Percent

10143 - logic
128- tod_svent

109 - nccupancy ﬂ
22 -lev_disc
22 -lev_disc
22 -lev_disc
— - - )

Urit of Pemanent
Measure | Storage
F r
F r
F r
“F [dif] r
-
-
-
-
-
-
%
-
-
-
r
-

Walue

Ewent

A

wxlinliniiniin] (7 i
Lu

.

11

Trend —|

r

77

Ok

Cancel |

Apply ‘

Figure 108: Application Points Shown in Control View

To use the application points plug-in:

1.

Type Override g|
State State Mame
v 0 Oecupied
¥ 1 Unoceupied
v |2 Bypass
v |3 Standby
v | 255 Invalid
Selectal | Ceardll | 0K | Cancel |

3. Select one or more state names and click OK.

4.

In the Data Type column, select the data type from the list. Only
compatible data types appear.

In the States column, select the desired enumerated point.

This allows you to define the state name that corresponds to the
point’s ordinal states. The Type Override window appears
(Figure 109).

Figure 109: Editing the State Name for an Enumerated Point

In the Permanent Storage column, select a check box for
permanent and clear the check box for volatile.
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5.

If you selected Permanent Storage for a point, then you can enter a
value for the point. Enter the default value for the point:

e On/Off Schedule

e Weekly Schedule

e Exception Schedule

For more information, see Default Schedule.

In the Event column, select the check box next to the points you
want to enable events for.

In the Trend column, select the check box next to the points you
want to enable trend logging for.

Click OK.

Default Schedule

Use the application points plug-in to define the default Weekly
Occupancy Scheduler, On-Off Time Scheduler, and Exceptions Day
Calendar.

You can access the scheduler configuration plug-ins from the
application points plug-in (Figure 110) in the Value column.

B Application Points - MASD_FX16 (FX16D0x)

Supervisar } Intemnal |
Point Hame Data Type States ﬂ:‘;;’”a EE:‘;T"I WYalue Ewvent Tiend -
B nciTwoPipeType 10175 - enumeration (1Facea O O
B nciRAT Setpoint 105 - temp_p “ °F 756 O
| ncilnoccClaDATSp 105 - temp_p - °F 55.0 O
| nciUnoccHigDAaTSp 105 - temp_p - F a0.0 O
B/ nciCHWY v vrd 111 - hwae_overid v
B nciPhiDvid 111 - hvac_overid v
2| nciPhiz0wd 111 - hvac_oveid v
B/ rciHwivOvid 1M1 - hvac_overid v
B nciMADampdwid 111 - hvac_overnid v
B ncifconSelect 10143 - logic [1.Enable) | [ O
| reilccScheduls 40050 - Ot ched H J
B nciHolidaySched 40070 - ExcepDayCalendar [
| nciSetpointidiType 10175 - erumeration [0 5etpoi | O
| nciHumEna 10149 - logic: v [ODisable) | [ O
| neiNoSFPioof 10143 - logic v M [0¥es) O O
| nciNoSmakedlam 10148 - logic v (0] O O
| nciloHPresstlam 10149 - logic - [@Ma) | O &
— - F——— = Tf
l ak l [ Cancel ] [ Apply l

Figure 110: Location of Scheduler Configuration Plug-ins
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You can configure three types of schedulers in the application points
plug-in:

e  On/Off Scheduler
e Weekly Occupancy Scheduler

e Exception Days Calendar

Defining the Default On/Off Scheduler
To define the default On/Off scheduler:

1. Inthe application points plug-in, click the E icon in the Value
column. The On/Off Schedule window appears (Figure 111).

On Off Scheduler 3]

OnoOffEvent
‘”. W e el il G
Monday On
Tuesday On
Wednesday
Thursday |Dn | I
Friday |Dn |
Saturday
Sunday
Huoliday

’ oK ] ’ Cancel

Figure 111: On/Off Time Scheduler Configuration Plug-in
2. Drag the On times for each day of the week and the holiday
(if used).

Note: The On/Off scheduler only allows 21 events per week,
regardless if the week is normal or alternate.
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Defining the Default Weekly Occupancy Scheduler
To define the default weekly occupancy scheduler:

1. In the application points plug-in, click the E icon in the Value
column. The Week Occupancy Schedule window appears

(Figure 112).
WeeklyEvent
wrwressw 00V ERARIEARER A S A A
| v vl w| v I [Dcoupied [Standby |
v v Occupied
.
[ Ok ” LCancel l

Figure 112: Weekly Occupancy Scheduler Configuration Plug-in

2. Select the days of the week that have a common occupancy
schedule.

3. Click the start time and drag the mouse to the end time for each
day.

Right-click the highlighted time range and select the desired status
(Occupied or Standby).

Note: The Weekly Occupancy Scheduler is limited to five groups
with five events per group (for normal or alternate week). Each
change of state (Figure 113) is considered an event:

¥Yeek Dccupancy Scheduler 3]
WeeklyEvent

TRt T 0T TV e i s

|Dccupied |Standby |Dc:c:upied |Standb_l,l |

’ oK ] ’ Cancel

Figure 113: Occupancy Scheduler Limitation
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Defining the Default Exception Days Calendar
To define the default exception days calendar:

1. In the application points plug-in, click the E icon in the Value
column. The Exception Day Calendar window appears
(Figure 114).

ExceptionIn

<& | Januarny « W= 2008
M onday Tuesday | Wednesday Thursday Friday 5 aturday Sunday
December January 1 2 3 4 5 3
7 8 9 10 11 12 13
14 15 16 17 18 13 20
21 22 23 24 25 26 27
28 23 a0 2 3

Alternate
4 5 E 7 g g 10
[ ok ] [ Lancel ]

Figure 114: FX Builder Plug-ins to Configure ON-OFF Time Scheduler
2. Go to the desired month.

3. Right-click the day you want, and select the desired status
(Holiday or Alternate).

FX Simulator

FX Builder includes an application simulation feature called
FX Simulator. FX Simulator recreates the same input and output
behavior of the target hardware device and simulates the application.

The execution of the application in this environment is called the
simulation. FX Simulator is application dependent because you can
simulate the application in runtime before you download it to the
target controller.

FX Simulator is also hardware dependent because, depending on the
selected device, the simulator detects the input/output hardware
channels.
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Launching FX Simulator

To launch FX Simulator, right-click the device block and select
Simulate Control Logic (Figure 115).

2 FX Builder-C:\Documents and Settings\clanec\My Documents\Program Management\ABCS New System Project\Applications\Apps Delivered 031407\...

File Wiew Settings Application Device Protocol Help

loxPoadd [Hee |oonfm |[Besue @S
2 ts Tree B

Appiic cls
=R Application A e
&2 Zone Temperature
24 Dutside Air Temp
&4 Low Lint Temp
&4 Satpaint Adjust DnitVentilatorapp
£ W Cool Adiust & FDox
£ Bina Inputs B
3 Unit Enable v ; ; Save Contral Logic. ., ||
< | > © - mviSpaceTemp [Bec—wlifnitpace Tenp Add Display b =2 STpEeD) |
miOutdoorTenp 5> mvoOuidoor Temp
S miSetpoint [P0 s nise o O peviesnfo... e moLLTemp -
Deviee N s miWarmCoolAdj g iiromcoolady ] Wiring Disgram... 5 mroRemSpAd
neiAll Se o el Setup 3 o WarmCool Adj
=1 Unitvenilatorapp (FX07D0X) AR " o Show lacal connections B e 4 :
‘neiAl3Setup o i A ety <2 o SupFan:
T <,
i i v pac Temp eI - w3 mvo Space TempRel - -
- neiFanType 17 neiFanTyp o) A Tamp e o s3> myo O ATempRel -
nciHeatType 6 nciHeaiTyp oL L Ternp R o J———d{3> mo LL TermpRel
- neiMechCoolType e neiMechCoollype ol e mo Clg Cmd - - -
it i swrobie] Conc g el mvoHiig 1 Cimd
- . miOccSensor o riCecTensor okt oS e myoHig 2Cmd - - -
i i ‘oold v alive Ot RS a3 mvo Valve Qut
d a EffectOccpdY] O
il i0ccSchedul o] i
* - miQceManCmd {5 i cManCmd D. 2> mvo OAD
TviClgls Avail o i Clgls Avail 1 rap P p L o g Pt w
P a #1 i
up
- - neiTwoPipeType iTwo P
nciClzgPB {o i C1PE st oA ]3> mo HigMode
neiClghnTm {0 i Clelnd T o Clehic i 2> mo ClgMode - - -
1eiClgSatTm {og i Clefat Ten e Fax o d- o f——se] > mroFanMode -
4 5
Ready 107 P

Figure 115: Launching FX Simulator

FX Simulator Scope

FX Simulator allows you to simulate and test the following application

components:

e device application
e macro assembly
Note:

In case of a Distributed Application, FX Simulator does not
simulate the entire application but only one device block at a time.
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FX Simulator Main Screen
The FX Simulator (Figure 116) consists of three sections:

R SimulatorPluglin - UnitVentilatorApp

Sescion  Wiew  Settings  Processor  Help

= RS I

7 Metwark %;Ob]ects B8 Hardware Defauk qp
|Graphics ‘Windaow
HARGRS MW B B
Mo Drata Available
Loadlng Time sec, 2:703 Simulation status: a

Figure 116: FX Simulator Main Screen

Application Window

Use the Application Window to see the application in its three
different sub-views:

Network view (Figure 117)
Objects view (Figure 118)
Hardware view (Figure 119)

=l i Metwork =1'%5 Cbjects -
=4 vis =245 Analog Input1 = E HW Inputs
Bl remote vaiue | ER ] irpuis| <[] Anaiog
=B nvos - in RemoteValue -~ Channel_1
+-nve AQ_position in Offset i~ Channel_2
= CPs in FilterWeight i~ Channel_3
+ [ PID_SetPt in HighRange ~— Channel_4
+-mci PID_PropBand in LowRange 1 Channel_5
+-nci PID_IntTime #-{3 Qutputs i~ Channel_6
+-{3) Attrbutes + Digital
=228l PID Contraller1 =[5 Hw outputs
+ - Inputs = Analog
#-{3 Outputs [+~ Channel_1
(B Attributes 7~ Channel_2
=-O% Analog Outputl = Channel_3
+ ) Inputs 1~ Channel_4
- Outputs + [ Digital
+-{3) Attributes

& Network |35 Objects | E8 Hardware |
Figure 117: Network View

A, Network | %8 Objects | B2 Hardware |

Figure 118: Objects View

x, Network | %5 Objects | B8l Hardware

Figure 119: Hardware View
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e Watch Window

Use the Watch Window to add the variables, points, and hardware
channels to be viewed during simulation.
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e Graphics Window

Use the Graphics Window to see a chart that shows the variables,
points, and hardware channels defined in the Watch Window.

Simulator Menus — Session Menu
The Session menu contains the following:

e New - Starts a new simulation session.
e Save - Saves the current simulation to a file.
e EXit - Exits the FX Simulator.

Simulator Menus — View Menu
The View menu contains the following:

e Details Window - shows details of the selected component
(Figure 120).

|Detai|s window 3 x
Property Yalue
Marne: nvoSpaceTemp
SHYT: 105 - SNYT_temp_p
alue: Irwalid °F
Min: -2731°C
Max: 327.6°C

Figure 120: Details Window

e Logger Window - displays the simulation operations in a
textual format (Figure 121).

loggmtinden |

Date | Action |
Started simulation Analog Inputlis written to

Analog Outputl value is

PID_SetPtis written to 22

PID_PropBand is written to 10

PID_IntTime is written to 50

21/02/2005 11.26.00 0 Analog Outputl value is
Analog Outputl value is

21/02/2005 11.26.04 4 Analog Qutputl value is

Figure 121: Logger Window

e Bars - enables or disables the selected toolbars.
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Simulator Menus — Settings Menu

The Settings menu contains the following:

109

Simulation speed - allows you to change the simulation speed
from normal speed to 10 or 100 times faster (Figure 122).

E Set simulation rate

|NORMAL

NORMAL =10
NORMAL =100
| L

I T-OTPCET |

Figure 122: Set Simulation Speed Rate

Note: Changing the simulation speed rate affects only the

application iteration time (typically, one application iteration per
0.5 seconds).

Data logging - allows you to automatically save the data
logging to a file (Figure 123).

E Settings

3

Log data l

Mumber of time frames:

e

Logged File
Mame:
|Log.dat

Location:
[EATEMPiuri

Ok | Lancel |

Figure 123: Set Automatic Data Logging
e Units of Measure - allows you to select the desired units of

measure (SI [°C] or US [°F]) displayed in the simulator session
(Figure 124).

Choose Unit of measure  [¥]|

]|

Figure 124: Units of Measure Setting
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Simulator Menus — Processor View
The Processor menu contains the following:

e Run - Starts the simulation.
e Stop - Stops the simulation.

e Step - Runs a step-by-step simulation.

Simulator Main Toolbar

The Main Toolbar offers you shortcuts to most common commands
(Figure 125).

™ B

Im

Tt

o

Figure 125: Simulator Toolbar
Table 19 describes the buttons in the toolbar.

Table 19: Simulator Toolbar

Icon Description
I_E] Create a new Simulator session.
ﬂ Save the Simulator session.
> Start the simulation.
Gz Run a step-by-step simulation.
= Add a new sheet to the Watch Window.
rh Rename the selected sheet in the Watch Window.
=3
Remove the selected sheet from the Watch Window.

Adding Network Variables from the Application Window to the
Watch Window

To add a network variable from the Application Window to the Watch
Window:

For Network Variable Outputs (NVOs):

In the FX Simulator main screen, right-click the desired variable and
select Add Item to Watch.

Note: You can also drag the variable from the Application Window
to the Watch Window.
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For Network Variable Inputs (NVIs) or Configuration
Property (CP):

1. Inthe FX Simulator main screen, right-click the desired variable
and select Set VValue and Add Watch. The Edit VValue window
appears (Figure 126).

=Ty Metwark # | | Mame
=38 Wvls 3
BRI SpaceTempOyvrd
= Analog Inpul 7 Set Walue and Add Watch. ., 1
—- B Wvos -
+-nv0 SpaceTenp
e e ¥
< | &

L,

Figure 126: Adding an NVI to the Watch Window

dit Yalue [®]
[~ Inwalid

SMVT_temp_p

Min Yalue

-453.7 621.5

Figure 127: Edit Value Window

2. Enter the values of the NVI or CP to use only during the
simulation.

Adding an Object Point from the Application Window to the
Watch Window

To add an object point from the Application Window to the Watch
Window, right-click the desired object output and select Add Item to
Watch.

+- (& Attributes
—|-z%8 PID Contraller 1
+-<=0 Inpukts
—|- = Cutputs
out
out Saturations| [ Add Item to Watch
+- (& Attributes =4
+]- =] OnfoFF Contraller 1

W
R =T Ry L~ S S s
E— h —

Figure 128: Adding an Object Point to the Watch Window
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Note:  You can also drag the point to the Watch Window.

Note:  You can only add the Object Outputs to the Watch Window
because the Object Outputs represent the Outputs (read value)
generated by the application algorithm running in the FX controller.

Adding Hardware Channels from the Application Window to the
Watch Window

Viewing hardware channels during simulation allows you to recreate
the same input and output behavior of the FX controller. Depending on
the type of the hardware channels, you can force or watch the status of
the hardware inputs and outputs of the FX controller. For example,
you can directly force a voltage value on a 0-10 V analog input.

To add hardware channels from the Application Window to the Watch
Window:

For hardware outputs:

e Right-click the desired channel and select Add Item to Watch
(Figure 129).

PBpplication window 7
~ Channel_4 o | | Mame

+- [ Digital

= Inm HW Outputs
= Analog
e

== Channel 2 | Add Item to watch

=-[&] Digital
=l Channel_1

Do A B e 4

b

—

Figure 129: Adding an Output to the Watch Window

Note: You can also drag the variable from the Application
Window to the Watch Window.

For hardware inputs:

1. Right-click the desired channel and select Set VValue and Add
Watch (Figure 130). The Edit VValue window appears (Figure 131).

Ppplcation window E
—I-{an| Hv Iniputs A | MName
= Analog
e

~ Channel_Z I-:? Set Yalue and Add Watch. ..
-~ Channel_3
~ Channgl_4
+-[1B] Digital
=l H Outputs
| D R

W

Figure 130: Set Value on a HW Channel
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Edit ¥alue =
Sensor Type: Linear 0-10 Yalts

SignalType

| iR [

Min Yalue

10.0

oK Cancel |

Figure 131: Edit Value

2. Enter a value to use on the input channel only during the
simulation.

Simulation Example

In Figure 129, a PID control loop has been defined in the application
and includes a 4-20 mA Analog Input and a 0-10 V Analog Output.
The variables/HW channels under watch are as follows:

e Analog Inputl

e Analog Outputl

e nciPID_SetPt

e nciPID_PropBand
e nCiPID_IntTime

Session  View Settings Processor Help
i~ R S ez |} (] %

Viatch window
=) 7F, Network MName Value Unit
+- 4] NVIs -~ Analog Input1 23 mAmpere
+- B NVos ~ Anzlog Output1 0 Volt
+- i CPs nciFID_SetPt 2 T
nci PID_PropBand 10 -
nci PID_Int Time: 50 s

Figure 132: Variables/Object Outputs/HW Channels on Watch Window
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Starting a Simulation

Once you define the network variables, object points, and hardware
channels that compose the simulation, you can start the simulation.

When you start the simulation, the first four points defined in the
Watch Window automatically populate in the Graphics Window
(Figure 133).

3

I[ |[Simelation stats: @ |[Smulasiontme: (5] 1E/02/2005 54404 |

Figure 133: Graphics Window

On the Y axis, the simulator projects the current value of the points
defined in the Watch Window. On the X axis, the simulator projects
the application iteration/loop time.

Address Book Manager
The Address Book Manager stores contacts or groups of contacts used
for the controller notification services (Figure 134).

Note:  This feature applies only to controllers that support
notification services.

When you create a new contact, you can include one of the following:

e Mobile Phone Number - used by the controller as destination for
SMS Notification Services.

o E-Mail Address - used by the controller as destination for e-mail
notification services.
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% Address Book Manager @
8 ] + )
MNew Contack | Mew Group Impott Export
‘ Address Book ‘
= & Contact!
bl
E il
oK | Cancel |

Figure 134: Address Book Manager

Note:  You use contact information only for supported services. For
example, if only you use SMS notification, then only the mobile
number is required. The same is valid for contacts that have only the
e-mail address defined.

When you create a New Group of contacts, you first define the group
and then copy or move the already defined contacts into the desired
group.

The Address Book Manager allows you to perform the following
commands:

e Move to Group - removes the contact from the Single Contacts
list and adds it into the desired group.

e Copy to Group - adds the selected contact into the desired
group, leaving it also in the Single Contacts list. This feature is
useful because the grouped contacts cannot be used as single
contacts.

Move and Copy commands are available also to copy or move
contacts from a Group to the Single Contacts list.

e Rename - allows you to rename a contact. This function is
available for Contacts only by right-clicking on the Contact.
Groups cannot be renamed.

e Delete - removes the selected element from the address book.

e Import - allows you to load and use an already-built Address
Book (.xml).

e Export - allows you to save an Address Book (.xml) file for
future use.
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Events

The Events plug-in allows you to configure the events of the
application and their corresponding Messaging Service actions

(notifications). The Events Menu Item | | opens the Events plug-in

# Events - Test (FX16D0x) X
\ EVENTS LIST |
Paint Name User Name Send Ul UlACK Notify Y/ ay SMS E-Mail
System E wents) Broadcast v ~ w |
[ HwPump Hu/Pump ] Broadcast v v ~|
EVENT STATUS
State Mame User Mame é SMS E-Mail
1. Powedlp Application Power Up NONE * | NONE v
2, Field Device Field Device NONE * | NONE v
3. Application Emar Application Enor NONE + | NONE bt
4, Local Display Application Eror Local Display Application Emor NONE « | NOME v
5, Bad Field Device Configuration Er... | Bad Field Device Configuration Eror | NONE * | NOME v
18 . EventFull Ewvent Space Full NONE ~ MOME =
19, TrendbutoErase Trend Auto Erase NONE w | NONE b
20, EventbutoErase Evert Auto Erase NONE w | NONE v
33, CommFail Cornrn Fail MONE ~ | NONE v

Figure 135: Events Plug-in

Grayed columns indicate that the related Messaging Service is not
available; this is because contacts are not available in the address book
with the needed information to execute the related Messaging Service.
For example, for SMS Messaging Service, the mobile phone number of
the contact is required.

You can define events on binary (Boolean) or logic (enumerated)
variables coming from the application points profile.

System Events

Another group of events are defined as the System Events Group and
consist of predefined event conditions related to the proper execution
of the application. System events include:

e Powerup - triggered when FX controllers turn on.

e Field Device - triggered when field (slave) devices do not work
properly (available only for master devices).

e Application Error - triggered when applications (.apd) become
corrupt (available only for master devices).

e Local Display Application Error - triggered when display
applications become corrupt (available only for master devices).
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e Bad Field Device Configuration Error - triggered when a slave
is not found at the predefined N2 address (available only for
master devices).

e Event Full - triggered when Buffer Full threshold (user settable) is
reached (available only for master devices).

e Trend Auto-Erase - triggered when the data trend buffer is full,
and the controller is configured to automatically erase the buffer.

e Event Auto-Erase - triggered when the event buffer is full, and
the controller is configured to automatically erase the buffer
(available only for master devices).

e Communication Failure - triggered if the controller fails to send
notifications (SMS or e-mail).

Events — Notify Way

If more than one notification type (e-mail and SMS) is sent for the
triggered event, you can prioritize which media to use first
(Figure 136). The notification options include:

e Broadcast - Sends both e-mail and SMS notifications.

e Prioritized - Select which media to use first. In case the
primary method fails, you can use a secondary media as a

# Events - Test (FX16D0x) X
I EVENTS LIST |
Paint Name User Name Send Ul UILACKE. Motify Yiay SME E-Mail
_ Sustem Ewents Priarized hal|1 High) |2 bt
B HwPump HwPump Ll Broadcast - b ~|
EVENT STATUS
State Hame User Name é 5Ms [ EMail
1, Pawerlp Application Power Up MNOME ~ MNONE ~
2, Field Device Field Device MNOME ~ MNOME v
3, Application Error Application Eror NONE *~ | NONE i
4, Local Display Application E ror Local Display Application Emor NONE ~ | NONE fus
5, Bad Field Device Configuration Er... | Bad Field D evice Configuration Eror | NONE * NONE b
18, EventFull Ewvent Space Full NONWE * NONE v
15, TrenddutoErase Trend Auto Erase NONE ~ | NONE 5
20, EventiutoErase Ewvent Auto Erase NONE * | NONE v |
33, CommFail Cornm Fail NONE * | NONE v
[ ok ][ coancel | [ ook

Figure 136: Notify Way Set to Broadcast and Prioritized
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Event Definitions
When you create an event, you define the following (Figure 137):

Event User Name - Enter the name that appears on the user
interface and Web page.

Send Ul - Select whether to send the event to the User Interface
(un.
Ul ACK - Select if acknowledgement is required.

Priority Management - Select whether to broadcast or
prioritize notification (only available for master devices).

Triggering Condition - Select which event state triggers
notification.

Event Status User Name - Enter the Event Status name that
appears.

Event Message - Enter the message that is sent to SMS or
e-mail.

Select and Configure the Notification Services - Select the
desired contact or group already defined in the address book.

# Events - Test (FX16D0x) 3
[ EVENTS LIST |
Point Name User Name Sendll LIACK Moty wiap SHsS EMai
[System Evert] System Events Pricrizerd w1 v 2
[ EVENT STATUS
State Name User Name é SMs ] E-Mail
0, Of ot [Tory | Tory v
1.0n on DNE Tony v |
oy {
[or ) [ cameel | [ aeny

Figure 137: Configuring the Notification Services
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Customizing the Notification Service
To customize the notification service:

1. In the Events window, right-click the contact and select Edit
Notification. The Notification window appears (Figure 138).

State: 0, Off
Dizplay Mame: Off

[ CONTACT

Address
4145551212
4145559339

Contact

S Tony

O] & P

State: 0, Off
Dizplay Mame: O

| MESSAGE |

TIOM has reported the following: Event
(@ T IME

[ CONTACT

Contact

u S Tony

7] | & P

Address
tonyEemailprovider. com

philiEemailprovider. com

119

Figure 138: Editing the Treatment

2. Edit the notification message related to the selected event.

The event notification message is an alphanumeric string that can
contain tagged elements. The tags report in the string the assigned
value at the moment of the notification. For example, the @ TIME
tag is replaced by the current time value.

The available tagged information is as follows:

e @LOCATION of the Controller
(for example, @LOCATION = Meeting Room 1st Floor)

e @NAME of the Event
(for example, @NAME = Low Pressure Switch)

e @DATE of the Event
(for example, @DATE = 31 Oct 2005)

e @TIME of the Event
(for example, @ TIME = 12.15)

3. Choose the destinations between the available contacts or groups
already defined in the address book.

The available contacts and groups defined in the address book
appear, allowing you to select the preferred destination for the
selected event. The final destination must be unique. To send
notification to more than one contact, define a group within the
address book containing all the contacts you want to send a
notification to at the same time.

4. Click OK.
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Event Maker Limits

The maximum number of collectable events depends on the specific
FX field controller. Table 20 summarizes the current limit for each
device:

Table 20: Event Maker Limits

Controller Limitation
MD20 Master Maximum 20 events
Display
FX16 Master Non revision A: maximum 20 events
Controller Rev. A and B: maximum 250 events
FX15 and FX15 Maximum 12 events
Universal
FX14 Maximum 20 events
FX10 Maximum 10 events
FX06 and FX07 Maximum 20 events
FX05 Maximum 16 events
(Advanced)
Trends
The Trends plug-in allows you to configure the trend logs of the
application.
Note:  Not all FX Controllers support trending. Check the

appropriate technical bulletin of the target controller to ensure this
feature is supported.

Before you configure trends, you must first select the variables for
trending in the application points plug-in. Click on the Trends Menu
Item [z to open the Trends plug-in.

The Trend plug-in contains two tabs windows to set up the trend:
Configuration and Services.

Configuration Tab
On the Configuration tab, you define the following information:

e User Name - enter the name of the trend that appears on the
user interface and the Web.

e Trend Mode - select between Periodic sampling or On
change of value reporting (depends on trend type).

e Sample Period - if Periodic sampling mode was selected,
enter the sample period, in minutes.

e Trend Start and Stop Conditions - use for logic or
enumerated variables only.
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Trends - Test (FX16D0x)
Paint Name Data Type Unit of Measure User Name Trend Mode Samp[r‘;:;e"c'd Start Condition Stop Condition
B HwialvePos 81 - lev._percent % HwalvePos Periodic sample 1 & oine] [
&> HwPump 10143 - UNYT o # HwPLmp Onchange % hone] none
B SpaceTemp 105 - temp_p i SpaceTemp Periodic sample 1 & hone] none|
[ ok J[ cameel ][ ey

Figure 139: Configuration Tab of the Trends Plug-in

Services Tab

The Services tab contains several sections including (Figure 140):

e Buffer management
e Periodic offload management
[ ]

Notification priority

£24 Configuration

Buffer management Periodic Offlaad management

Circular Buffer: | Disable v Activation [Enatle v]

Buiffer ful il e ‘7,171;]

r lnad Perio > | [H

End Mode Stop recording v/ || Bliio)

Fecertoge [ 903 131 elie i Tiend Loge Reosi |

Maotification made: | Priortized ~ | Maotification made © | Prioritized v|

Nolification ways Notification ways

~ =
User Name Send UI tg SMS || E-Mail User Name |~ E-Mail

Trend Buffer Full Tony v Tary Periadic Offload Tony hd

. [l =] s
Natification priority

Service é SMS |~ EMail

Priority 1 [Highest) E 2 [Lowest] -
<] | ]

Figure 140: Services Tab of the Trends Plug-in
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Buffer Management

The Trends plug-in provides several options to deal with a full trend
buffer.

You can enable circular buffering to replace the oldest trend records
with new ones without any notification. If circular buffering is
disabled, you can define a Buffer Full event with corresponding
notification services.

In configuring the Buffer Full Event, you define the following:

e Percentage - the trend buffer full percentage that triggers the
event

e End Mode - the action to take when trend buffer full percentage
is reached. You can set the End Mode to Stop recording or
Erase and continue.

Buffer Management - Stop Recording

At the defined percentage, the controller notifies the user via the
specified media that the memory full threshold has been reached. The
controller then continues recording data until the buffer full condition
is reached; at this point, the recording stops.

Buffer Management - Erase and Continue

At the defined percentage, the controller notifies the user via the
specified media that the memory full threshold has been reached. The
controller then continues recording data up to the memory full
condition. Once the memory full condition is reached, the controller
(before erasing the buffer) automatically sends an e-mail with the trend
records since the last offload and saves the last 60 events in a backup
memory. The controller then erases the flash memory buffer, copies
the 60 saved events, and restarts logging.

Note:  During the last e-mail (for the entire length of the
connection) and during the successive memory erase, the logging of
new events and data is inhibited.

Buffer management contains the following functions:

e Notification Mode - Selects Broadcast (sends both SMS and
e-mail notification) or Prioritized (sends to primary method
first, then to secondary if primary fails).

e Notification Ways - Identifies the contact to receive the
notification.



FX Tools Software Package - FX Builder User’'s Guide 123

Buffer Management - Periodic Off Load

The Trends plug-in allows you to enable or disable periodic offloading
of trend records via e-mail using Space Separated Value format
(Figure 141).

SpaceTemp

22/10/2006 09:42:31 77.790
22/10/2006 09:42:32 77.780
22/10/2006 09:42:33 77.790
22/10/2006 09:42:34 77.790
22/10/2006 09:42:35 77.780
22/10/2006 09:42:36 77.780
22/10/2006 09:42:37 77.780

Figure 141: Trended Value via E-mail

When you configure the Periodic Offloading, you define the following
information:

e Offload Period - Defines the frequency of the notifications (can
be adjusted between 0 - 24 hours).

e Headline String - Defines the subject for the e-mail
notification.

e Notification Mode - Sets the mode to Broadcast or Prioritized.
e Notification Ways - Defines the contact to receive the e-mail.
Display

Use the Display plug-in to define and format the controller’s user
interface.

Table 21 displays user interface compatibility information.

Table 21: Display

Display Type Description Supported Controller

INT7S Three 7-segment LEDs with Integrated into FX05
four push buttons, and three
discrete LEDs

LCD2x4 2 line x 4 character Liquid Integrated into FX06 and
Crystal Display (LCD) with FX14 (option)

four push buttons, dynamic
colored backlight, and
graphical status icons

Continued on next page.. ..
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Display Type Description Supported Controller
(Cont.)
MUI 4 line x 20 character backlit FX06 (remote)
LCD, six push buttons, and FX14 (remote)
10 discrete status LEDs FX15 (integrated or remote)
FX16 (remote)
MUIL_V3 4 line x 26 character backlit FX06 (remote)
LCD, six push buttons, and FX14 (remote)
10 discrete status LEDs FX15 (remote)
FX16 (integrated [Rev. A or
Rev. B only] or remote)
GUI 240 x 148 pixel graphical Integrated into MD20
LCD, 10 push buttons, and 3
discrete status LEDs

Launching the Display Plug-in
The Display plug-in consists of a menu bar, a list of configuration
categories, a details panel, and a configuration panel (Figure 142).

EXPLC )RER

57 JOHNSCN CONTROLS

File  Tools

# Display (MUI_V3 vO001) - MASD_FX16 (FX16D0x-revA)

Home Page

Lagout | Conditions |

Entry state

B 53 Layaut

(=8 Home:

=] D Home Page

& Fi MASD:
o DA Temp
& 2N Temp
& OA Temp
o Mode

@ PriHig out

o Sec Heg Out
@ Clgout
s Econ Out
@l Fan out
=7 status
el

Menu Bar

“N e

Main Menu Timeout

| /rayout

() Buttons

D Leds

Configuration

]

a User Accounts

Panel |

/ Events

57| sehedulers

J'[rends

7 ——

Shaw grid

[ ok ][ Cancel ][

Apply ]

Figure 142: FX Builder Display Plug-in

To launch the Display plug-in, right-click the 3 icon and select the
target display (depending on the controller). The Display plug-in
appears (Figure 143).
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20| Test

FXE16D0x

Figure 143: Launching Display Plug-in

Menu Bar Details
The File menu of the Display plug-in menu bar includes:

e Load Template
e Save Template

The Tools menu of the Display plug-in menu bar includes the
following:

e Statistic Info - allows you to check the memory usage allocated
for the display configuration (Figure 144).

W Statistic Info

Memory |

M ame Items M ax ltems Percentage
» 1 g 12.50%

Enabling Conditions 1] 5 0.00%
Events 1 20 5.00%
Folders 14 255 5.49%
Menu lbems 10 16 E2.50%

Languages 1 5 20.00%

User Texts 820 - -
Pages 28 255 9.80%
Enurn Paints 80 285 N.3TE
Float Paints B 285 2.38%
M1 Points a 255 0.00%
M2 Points 128 255 43.02%

Trends 0.00%

LCloze

Figure 144: Statistic Info

Configuration Categories
The Display Plug-in features the following configuration categories:

e Layout - allows you to configure how information is organized
and appears on the display.

e Buttons - allows you to assign actions to the push buttons.
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e LEDs - allows you to assign discrete status information to each
of the LEDs.

e User Accounts - allows you to define the user name, password,
and access rights for each user account.

e Events - allows you to define which events are displayed and
the allowed actions.

e Schedulers - allows you to define the interface to the schedules
configured in the application.

e Trends - allows you to define which events are displayed and
the allowed actions.

e Languages - allows you to set the language of select System
Texts and User Texts.

Configuring the Menu Based Navigation

The LCD2x4 and Medium User Interface (MUI) user interfaces
provides menu-based navigation. Each user interface includes a default
Home folder and Home Page. Other default folders and pages include
events, trends, and schedulers, depending on the capabilities of user
interface type you added to the application. In addition, you can define
customized folders and pages to provide operator access to application
points and system information. You can link the default and
user-defined pages and folders to a menu for the operator to easily
access. Each folder and page has display attributes, which determine
how they appear and are accessed in the user interface.

Adding and Configuring a User Account

The LCD2x4 and MUI user interfaces allow you to restrict operator
access to information based on user account and the defined access
level.

To add and configure a user account:

1. Click User Accounts. The Details Panel shows a list of all defined
User Accounts.

2. Click on Account and select Add Account (Figure 145).
- le 2| iR fadd Account

Figure 145: Adding a User Account

The Configuration Panel appears showing the following
configurable user account attributes:

e User Name - allows you define the user name text as it appears
in the display.
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e Password - allows you to define the password for the selected
user account.

e Level - allows you to define the access level for the selected
user accounts.

Adding Folders and Pages
To add additional folders and pages:

1. Select the Layout tab. A Layout tree appears in the Details Panel
and identifies the display folders and pages.

2. Right-click on Layout and select Add Folder (Figure 146).
lavane

Lapout Conditions|
=
=42 fl & Add Folder
=

oy Welcome

Events
Schedulers

Figure 146: Adding a New Folder

3. Enter the name of the folder and click OK. The Layout tree is
populated with the new folder and an associated page (Figure 147).

[
Layout | Conditions |

=l Lawout

= Q Home
= D Horne Page
o Welcome

L‘l? Events
.,? Schedulers
=25 Folder_1

D Page

Figure 147: New Display Folder Added
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After

you add a display folder, you can right-click on it and select

from the following actions:

Note:

Add a page
Copy
Delete
Rename
You cannot add additional pages to the INT7S and LCD2x4

user interfaces. Both user interfaces only support one page per folder.

Layout | Conditions |

= Layouk

= {h Home
= j Home Page
o Welcome

“? Events
w7 Schedulers
=g
g4 Add Page

]
EEAMD

Copy Chrl+C |

= Delete Del

Renarme
I | ]

Figure 148: Folder Actions

Editing Display Folder Attributes

When

you select the display folder, the Configuration Panel appears

and allows you to define the following display attributes for the
selected folder:

Associate to menu - when this box is checked, the display
folder appears in the main menu.

Menu name - allows you to define how the folder name appears
in the main menu.

Account level - allows you to identify the user access level
required for the selected display folder.

Enabling Condition - allows you to identify a special condition
to enable the display folder (see Defining Conditions).

Inactive buttons - allows you to select which buttons are
inactive when the operator is using this display folder.
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Laout | Conditions | Folder_1

Assoriate to menu

Menu name

Setpaints

Account [evel

1-ormal User Login v

Enabling condition

Enable Condition_1 v

Inactive buttons

CJue

[ Left.
| |rayout [[]Down
= [ Right
(<) Buttons [ Escape
] Enter
D Leds
& User Accounts Select all Euttons Unselect al buttans
Events
(11| seheduters
Trends
a Languages

Figure 149: Editing a Display Folder’s Attributes

Editing Display Page Attributes
When you select a display page, the Configuration Panel populates

with a What You See Is What You Get (WYSIWYG) display page
editor and the following configurable page attributes:

e Entry State - allows you to set the page entry state to Idle or
Active. The Idle state requires operators to push the Enter
button before they can edit a point. The Active state allows
operators to edit a point immediately after they open the display

page.

e Timeout - allows you to define the operator inactivity time
before the user interface automatically reverts to the home page.

Defining Conditions

You can enable or disable a display folder depending on certain
conditions. The Conditions tab allows you to define a folder’s enabling
conditions.

To define a condition:
1. Select the Conditions tab. A list of enabling conditions appears.

2. Right-click Enabling Conditions and select Add Enabling
Conditions (Figure 150).
(vme s I
Layaut | Condibors

gk Add Enabling Condition. .. ||

Figure 150: Adding an Enabling Condition

The Select Source window appears and shows a list of all
permanent points defined in the application.



130 FX Tools Software Package - FX Builder User’'s Guide

Select Source 3]

ApplicationPoints |

Control application ~
Permanents inputs |
t_BcpAllSetup (5201 - DeviceSensorType)
® CpAlZSetup (5201 - DeviceSensorType)
= cpHeatType (10175 - UNYT_enumeration)
® cpMechCoolType (10175 - UNYT_enumeration)
= cpManualRestart (10149 - UNYT_logic)
® cpFlowFaultRst (10149 - UNYT _logic)
= cpPwrFailRstEna (10149 - UNYT_logic)
® cpEconSelect (10149 - UNVT _logic)
® cpEconStrategy (10175 - UNYT_enumeration))
= cpOffDuringUnOce (10149 - UNYT _logic)
= cpFastSeqEnable (10175 - UNYT_enumeration)
(#- ® cpDamperOverride (111 - hwvac_overid)
= FH07HDW (10175 - UNYT_enumeration)
® cpTimeZone (10164 - UNYT_timezane)
= cpTimeSetEnable (10149 - UNYT_logic)
= cpMoSFProof (10149 - UNYT _logic)
= cpSetpointAdiType (10149 - UNYT_logic)
® cpDehumEna (10149 - UNYT _logic)
= cpMaintIconEna {10149 - UNYT_logic)
® cpFanCycling {10149 - UNYT _logic)
= cplaQEnable (10149 - UNYT _logic)
= CpMNRMTempUnits (5203 - Unit System)
= cpSpTempDispEna {10149 - UNYT _logic)
® cpEnableUnOccBlink (10149 - UNYT _logic)
= cpExhFanCtrType (10175 - UNVT _enumeration)
@ coHumCErPY (10149 - UNYT logich i ||

[ a3 ] [ Cancel

Figure 151: Adding an Enabling Condition

3. Select the desired application point to act as the source of the
enabling condition and click OK.

The Configuration Panel appears and shows the newly added
enabling condition (the source point) and the available states.

4. Check all states to enable the display folder.

Go into the Layout tree, select the folder, and edit the folder
attributes to identify the enabling condition. For more information,
see Editing Display Folder Attributes.



FX Tools Software Package - FX Builder User’'s Guide 131

Adding Application Points to a Display Page
To add an application point to a display page:

1. Select the desired page in the Layout tree. The Configuration pane
provides a display page editor (Figure 152).

Layout | Conditions |

&% 5P ADITYPE ~
o Default MRM Abs Sp
& Space Temp Offset
&% NRM BackLight Time
&% TEMP OCC TIME
@ HIGH SETPOINT LIMIT
&% LOW SETPOINT LIMIT

- FXO7 Setup

fg Events

Schedulers
s Setpoints
= Folder_1

[ Page 3
< »

Page
Enkry state

Idle -
Timeaut:

Timeout Disabled -

|| Layout
() Buttons
@) Leds

a User Accounts

Events

J Schedulers
o Languages

Show grid

[ ok [ coneel [ ey |

Figure 152: Display Page Editor

2. Position your cursor to where you want to insert the application

point.

3. Right-click the area and select Application Points (Figure 153).

—| Application Points .., |

System Poink

Text

Figure 153: Inserting Application Points on a Display Page

A Select Points window appears and provides a list of all
application points and displayable points defined in the
application. Check the boxes for the points you wish to add to the

display page.
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Select Points 3]

ApplicationPoints | Device Paints
| o ] ts
B nvoSpaceTemp (105 - termp_p)
B nvoOutdoorTemp {105 - temp_p)
I8 nvoDischairTemp (105 - temp_p)
[ & nvoRemSpadi (105 - temp_p)
] & nvatarmCooladi (147 - temp_diff_p)
I8 nvoSupFanStatus (22 - lew_disc)
[]® nvoSpaceTempRel (22 - lev_disc)
[ & rvooaTempRel (22 - lev_disc)
[ ® nvoDischairTempRel (22 - lev_disc)
[ & nvoHtglCmd (22 - lev_disc)
[] & mwoHegzCmd (22 - lew_disc)
[ & nvoEffectOccup (109 - occupancy)
=[] B nvoUnitStatus (112 - hvac_status)
[] & nvoUnitStatus.Made (108 - hvac_mode)
[]® nvoUnitStatus.Heat_Output_Primary (51 - lev_percent)
[] & nvoUnitStatus,Heat_Cutput_Secondary (51 - lev_percent)
1@ nvolnitStatus.Cool_Output (51 - lev_percent)
[ & nvoUnitStatus,Economizer_Cutput (81 - lev_percent)
1@ nvoUnitStatus.Fan_Output (81 - lew_percent)
[] & nvoUnitStatus.In_alarm {10224 - UNYT_byte)
@ nvooaDamper (81 - lew_percent)
[ & nvoHtgMade (10175 - UNYT_snumeration)
@ nvaClgiode {10175 - UNWT_enumeration)
[ & nvoEconallowed (22 - lev_disc)
[ & mvaclgalowed (22 - lev_disc)
[ & nvoHtgallowed (22 - lev_disc)
18 nvolnOccState (10175 - UNYT enumeration |

[] Autamatic Fitting [ ok ] [ Cancel

Figure 154: Adding an Enabling Condition

4. Click OK. The Display Page Editor reappears and displays the
application points you selected.

5. To change how the application point information appears on the
display page, double-click the application point. The Edit Numeric
Point (Figure 155) or Edit Enumerated Point (Figure 156) window
appears and allows you to configure the following display point
attributes:

e Point Name - allows you to define the text used to display the
point name.

e Account Level - allows you to define the user access level
required to view and edit the selected point.

e Read Only - allows you to restrict operator access to read-only
(write not allowed).

e Show Invalid - allows you to define the point value when
invalid.

e Invalid Label - used in conjunction with Show Invalid to
allow you to define the point value when invalid.

e Data size - allows you to define the total number of characters
to be displayed for the selected point’s value.

e Number of decimals - allows you to define the number of
decimal places to be displayed for the selected point’s value.

e Unit of measure - allows you to define the units of measure
for the selected point’s value.
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Unit of measure symbol - allows you to define the unit of
measure symbol for the selected unit of measure.

Validity range - allows you to limit editing to within the
specified range.

Is Selected - allows you to remove or include specific
enumerated point states from the display.

Displayed states text - allows you to define the text displayed
for each enumerated point state.

Ei Edit Numeric Point

Point Mame

Account level

Mok Reguired Read anly
[] Shaws Invalid Data size
Invalid label BN < = x =% ]
[irwe | F 3
SI
Mumber of decimals Unit of measure
|1 v| |Degrees celsius v | |°C |

(&) Yalidity Range

(-273.1 to 327.6)

[-z73

| [mers

us

Murber of decimals

Unit of measure

1

w | | Degrees Farenheit

|G |

() Yalidity Range

(-459.7 to 621.7)

Figure 155: Edit Numeric Point

Ei Edit enumerated point

Account level
Mot Required

Reead only

Is Selected States
o, off

1,0n

Displayed Text

Cancel

Select all Select none

Figure 156: Edit Enumerated
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6. To optimally fit the application point name, value, and units of
measure within the available display page row, select the
application point, right-click, and select Fit.

Adding Text to a Display Page
To add text to a display page:

1. Select the desired page in the Layout tree. The display page editor
appears in the Configuration Panel.

2. Position your cursor where you want to insert the text.

3. Right-click the area and select Text (Figure 157). The Edit Point
window appears and prompts you to enter the desired text
(Figure 158).

application Paints ...

Systern Paoink 3

| Text

Figure 157: Inserting Text on a Display Page

Ei Edit point

Enter poink bexk

et

[ Ok ][ Cancel ]

Figure 158: Edit Point Text Window
4. Click OK. The display page editor reappears with the added text.

5. To change the position of the text on the display page, select the
text and drag it to the desired location.
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Adding System Information to a Display Page

In addition to adding application points and text to a display page, you
can also add various pieces of system information to a display page.
The types of system information you can add depends on the type of
user interface you select. This may include any of the following:

e time
e date
e date format

e unit of measure

IMPORTANT: The unit of measure setting affects not only the values of
points shown on the display, but also the values of points transmitted on
the N2 or BACnet network. If you plan to install the target controller on an
N2 or BACnet network, you must add the unit of measure selector with the
appropriate default setting in the display configuration, regardless of
whether a display is actually used.

e language (see Adding Multiple Language Support)
e address (LCD2x4 only)

e LCD contrast (LCD2x4 only)

e backlight time (LCD2x4 only)

e default color (LCD2x4 only)

e alarm color (LCD2x4 only)

e Dbaud rate (LCD2x4 only)

To add system information to a display page:

1. Select the desired page in the Layout tree. The display page editor
appears in the Configuration Panel.

2. Position your cursor where you want to insert the system
information.

3. Right-click in the area, select System Point, and then select the
desired system information (Figure 159).

Application Paints ...

| Syskemn Poink 4 | Unit of Measure

Text

Language

Date

Time:

Date Format

Figure 159: Inserting System Information on a Display Page
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Push Button Management

Each user interface type f
default system capabilitie
user-defined functions to
buttons).

eatures a unique set of push buttons and
s (Table 22). In addition, you can assign
each push button (or to multiple push

Table 22: User Interface Push Buttons

User Interface Type

Push Buttons

INT7S

4 push buttons (Up, Down, Function, Enter)

MUI_V2 and MUI_V3

6 push buttons (Up, Down, Left, Right, Enter,

Escape)
LCD2x4 4 push buttons (Up, Down, OK, Cancel)
GUI 10 push buttons (Up, Down, Left, Right, Enter,

Escape, On/Off, Menu, Alarm, Alarm Ack
[Acknowledge])

Assigning User-Defined Functions to Push Buttons
To assign a user-defined function to a push button:

1. Select Buttons. The Details Pane displays the available push
buttons for the target user interface (Figure 160 and Figure 161).
T

/\, Up
[¥] on Press
[¥] on Release
il Down
[¥] on Press
[¥] on Release
€ Cancel
[¥] On Press
[¥] On Release
o Ok
[¥] On Press
[¥] On Release

Figure 160

: Available Buttons for LCD2x4




FX Tools Software Package - FX Builder User's Guide 137

= 57 Buttons
-5 Up
&] Cn Press
[¥) on Release
=~ Left
[¥) onpress
[¥) on Release
=-7F Down
&] Cn Press
[#] on Releass
[=-[3= Right
[3] on Press
[#) on Release
(-1 Escape
&] Cn Press
[#] on Releass
(=)} Enter
[3] on Press
[¥) on Release

Figure 161: Available Buttons for MUI

2. To assign a function to more that one push button, right-click
Buttons and select Add Multiple Button (Figure 162). The Select
Buttons to Associate window appears (Figure 163).

= 4 |_||_ Add Multipls Buttan, .. I ||

= |

Figure 162: Adding a Multiple Button

Select buttons to associate

[ up

[] Cancel
[Jok

[ Ok, ” Cancel ]

Figure 163: Select Buttons to Associate

3. Select the buttons you want to combine to associate a function and
click OK. The multiple buttons appear in the Buttons tree
(Figure 164).
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= Buttons
=5 Up
[¥) on Press
[¥] on Release
=il Down
[F) on Press
[¥) On Release
=€} Cancel
[¥) on Press
[¥) On Release
=9 Ok
i [¥) On Press
[¥) On Release

[¥) On Release

Figure 164: Add Multiple Button

4. Select the button or multiple buttons to assign a function.

The Configuration Panel allows you to assign functions to the
selected button. The functions occur either when the button is

pressed or released. You can configure the following task attributes

for the selected button (or multiple buttons):

e Task - allows you to define the specific function assigned to
the selected button (Table 23 and Figure 162).

Table 23: User Interface Push Buttons

and 1 to the target control
point.

Task Description Applies to

Set Commands a 1 to the target MUI_V2, MUI_V3, INT7S,
control point. LCD2x4, GUI

Clear Commands a 0 to the target MUI_V2, MUI_V3, INT7S,
control point. LCD2x4, GUI

Toggle Toggles command between 0 | MUI_V2, MUI_V3, INT7S,

LCD2x4, GUI

Shortcut To

Jumps the operator to the
target page.

MUI_V2, MUI_V3, INT7S,
LCD2x4, GUI

Alarm ACK

Acknowledges alarm.

MUI_V2, MUI_V3

Log OFF

Logs off.

MUI_V2, MUI_V3, LCD2x4,
GUI

Keyboard Lock

Locks out the keypad.

INT7S, LCD2x4

Self Test Performs self test. INT7S

Service Pin Sends a Service Pin INT7S, LCD2x4, GUI
message to LON network.

Menu Jumps to the Main Menu. GUI

Buzzer Off Turns the buzzer off. GUI

e Validation Time - allows you to define the amount of time a
user must press the button must before the associated task is
performed.




e Target - identifies the control point for the Set, Clear, or
Toggle task. Identifies the page for the Shortcut To task.
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e Autorepeat - if selected, the push button automatically repeats
its assigned function when continuously pressed. This feature
uses the up and down arrows as a default to improve operator
usability when editing values at the user interface.

You can also assign password protection to a push button

function (except for Log OFF and Alarm ACK). When a push
button function is password protected, the user must have the

requested password level or higher; otherwise an Access

Denied message appears.

= %% Buttons
=% Up
[3] On Press
[3] on Releass
[k Down
%) onPress
[¥] On Release
=S} Cancel
[3] On Press
[3] on Releass
(= Ok
%) onPress
[¥] On Release
= Up+Down
= [ onPress
—J Servics Pin

~ @® Up+Down

[] Autorepeat

On Press

Task yalidation Tims (ms) | Target

On Release

(£

E] Layout

Task validation Tims (ms) | Target

(<) Buttons

D) Leds

a User Accounts

#ssociated buttons

% Events

Up
Down

17| Schedulers

[ Cancel
ok

0 Languages

Figure 165: Configuring the Push Button Function
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Adding LED Assaociation

You can associate specific events and application point status to the
discrete LEDs (MUI) or status icons (LCD2x6) on the target user
interface. This provides the operator with a quick visualization of
specific events and point status.

To add an LED association:

1. Select Leds. The Details Panel lists the available LEDs specific to
each user interface type (Figure 166 and Figure 167).

= Leds

Power CN
Alarm Active
Custom_1
Custom_5
Custom_2
Custom_6
Custom_3
Custom_7
Custom_4
Custom_5

S P ) Y

Figure 166: LEDs for MUI

=2 Leds
I LowTemp
1 HighTemp

=~ Maintenance
2 Compressorl
%% Compressor2
5 Cooling

&% Defrost

W Heating

4 ElectricalHeating

Figure 167: Status Icons for LCD2x4
2. Select the LED to which you want to associate a status.

The Configuration Panel displays a picture that shows the selected
LED or status icon and allows you to define the blinking condition
(Figure 168).

j Power ON

Blinking Condition

[ ng uuuuu Remove

Figure 168: LED Configuration Panel
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3. To select the LED association source, click Browse and select the
control point from the list. (Figure 169).

The Configuration Panel then allows you to configure the
operation of the LED. You can configure the LED to be On, Off,
or blink (fast or slow) according to the different states of the source
point.

=
J Power ON
Blinking Condition
‘Output: rvoSupFanStatus | [ Browse... ] [ Remove
Elinking Caondition Modes
States Elinking Made
1, 0n Off w

Figure 169: Configuring Blinking Modes

Configuring Event Display Attributes

You can configure the user interface to display system events (for
example, communication failure or trend buffer full) and any
application events you have defined. The display plug-in allows you to
define the display attribute for each event (for example, how events
appear on the user interface).

To configure event display attributes:

1. Select Events. The Configuration Panel prompts you to define how
the system events and application events appear on the display
(Figure 170).

@ Events - Display Made Summary Priority
Eventhame v 1-low v

Ewenthame+State... s 1-Low b

Configure items using right side panel

Details

| ILayout
() Buttons rend Buffer Ful Trend Buffer Ful

@ Leds 1,Power Up Fower Up
19,Trend Auto-Erase Trend Auto-Erase

a User Accounts 33, Comm Fai Corm Fail

States Displayed Text

Figure 170: Configuring Event Display Attributes
2. Edit the attributes in the top section of the Configuration Panel.

The top section of the Configuration Panel displays a list of
available system events and the following configurable display
attributes:

¢ Displayed Name - allows you to define the event name text as
it appears in the display.
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e Display Mode - allows you to define the event’s appearance in
the display. When an event occurs, you can configure the user
interface to display the Event Name only, the State Name only,
or the Event and State Name.

e Summary Priority - allows you to define the event’s
organization in the Event Summary log. You can set the
Summary Priority to High, Intermediate, or Low.

Note: Set the Summary Priority to High (3) to activate the
buzzer in the display.

e Ack Password Level - allows you to define the user access
level required to acknowledge alarms (MUI only).

3. Edit the attributes in the bottom section of the Configuration Panel.

The bottom section of the Configuration Panel displays a detailed
table that lists the states for each selected event. You can change
the displayed states text for each event.
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Configuring Scheduler Display Attributes

You can configure the user interface to allow users to view and adjust
schedules defined in the application. The display plug-in allows you to
define each scheduler display attributes (for example, how the
schedules are viewed and edited on the user interface).

To configure scheduler display attributes:

1. Click Schedulers. The Configuration Panel lists each scheduler
defined in the application (Figure 171).

2. Edit the following configurable display attributes:
e Show - allows you to show or hide the scheduler.

e Displayed Name - allows you to define the scheduler name as
it appears on the display.

e Edit Account Level - allows you to define the user access
level required to edit the schedule start and stop times.

e View Account Level - allows you to define the user access
level required to view the schedule.

Schedulers

Edit Account it Level Vigw Accoun tLevel

Figure 171: Configuring Schedulers Display Attributes

Adding Multiple Language Support

Certain controllers support up to five different languages that you can
choose via the user interface at runtime.

Note:  Check the technical bulletin of the target controller to
determine if multiple language capability is supported.

The Display plug-in allows you to develop the main display
application in the chosen primary language. You can then identify
translations for the dates, states text, and point names used in the
display configuration. The translation must not exceed the maximum
string length.

To add multiple language support:

1. Select the Languages category. A list of Language translations
appears in the Details Panel. The default language is langO0.

2. To add a language translation, right-click on Language and select
Add Language. The Add New Language window appears
(Figure 172).
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@ Add new language @

Available language

Other

Description

French

v

l

Ok

H Cancel ]

Figure 172: Adding a New Language

3. Inthe Available Language list, select English or Other. If you
select Other, you can define the language translation name in the
Description field.

4. Click OK. If you want more languages translations, repeat
Steps 2-3. The Configuration Panel displays the default language
and all language translations that you added (Figure 173).

You can define translations for every piece of displayable text
defined in the display configuration.

Master Language

English

English
JAM
FEE
MAR.
AFR
MaY
o
Ju
AllG
SEP
oCT
MY
DEC
MO
TU
WE
TH
FR
S8
=]

French

JAM
FEV
MaR
avR
MAT
UM
L
A0U
SEP
acT
RO
DEC
L
Ma
ME
E
YE
A
DI

Figure 173: Language Configuration Panel

Saving the User Interface Configuration
To save the user interface configuration, click OK.

Web Site

The Web Site plug-in allows you to develop the Web pages served up
by the controller.

Note:  Not all controllers support the Web Site feature. Refer to the
technical bulletin of the target controller to determine if this feature is
supported (Table 24).
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Table 24: FX Controller Technical Bulletins

Technical Bulletin LIT Number
FXO05 (Advanced) Field Controller Technical Bulletin LIT-12011155
FXO06 Field Controller Technical Bulletin LIT-12011166
FX07 Field Controller Technical Bulletin LIT-12011269
FX14 Field Controller Technical Bulletin LIT-12011164
FX15 Field Controller Technical Bulletin LIT-12011107
FX16 Master Controller Technical Bulletin LIT-12011108

The navigation of the Web site is stored in the controller configuration,
and you can restrict it with several levels of passwords to different
users.

Toolbar

The toolbar (Figure 174) includes commands to edit the Web Site,
including:

e Cut
e Copy
e Paste

e Shortcut to Site Map

e Text attributes (left/center/right justification, bold, italics,
underline)

e Link to Home Page
e Refresh

e Edit Enumerated Texts
o

File Edit Miew Site Resources Help

m ﬁ Link to Home Page | Refresh | Edt Enumerated Texts

Figure 174: Toolbar

Adding Content to the Web Site
To add content to the Web Site:

1. Right-click the Web Site Root in the Site Tree and select Add.
Choose from the following:

e Page

e Protected Folder (adds a password protected folder)
e Events Pages

e Trend Logs Page

e Schedulers
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Eile Edit Wew Site Resources Help

%!

1
Site Tree |

2 I (@) esoe..
Clear ﬁ Protected Folder. ..
ﬁ‘fﬂiﬂm‘ fv? Events Pages
i I
B Authorizatio @ U
[ schedulers

Figure 175: Adding Content to Web Site

Adding a Web Page

The Web page you add allows you to add and format text, hyperlinks,

tables, and application points (including volatile inputs and outputs and
permanent points).

To add a Web page:

1. Right-click the Web Site Root in the Site Tree and select Add and
then select Page. The Add Page window appears (Figure 176).

Hame [html, Western only character set supported)
‘I
Title: [Azsociated Hyperlink]

| LCancel |

Figure 176: Adding Content to Web Site

2. Enter the page name and title and click OK. The Edit Page window
appears (Figure 177).
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£ | Web Site - temperatures.html - Temps
urces  Help

B 7 U | {f LirktoHome Page | Refresh

Fle Edt view gite

B M=

Edlt Fage

h Site

Sfes e | |Add your page text here...
. index kil
|empen:tuueshtml I

B Autharizatiorss

TIT
(€) Jehnsen. Conrals

1T

=£3 GerericProfile
B Volatile Inputs
B Wolatile Dutputs
| Pamarert t Variables

(=S Application
FX16D0% - Test

Edit | Preview | Tres |

Figure 177: Edit Page Window

Tabs at the bottom of the Edit Page window allow you to preview the
Web page and to jump back to the site map.

Web Site Text

When adding text to a page (Figure 178), the plug-in provides
commonly used text editing features, including:

e alignment
e text properties
e default header properties

Ty
slave
L Insert 3
Insert 4 | _I_Irr 1 TextProperties F
3K Textproperties V3
Heading Style » = Center Align Pz
= align Right H3
H4
B Bold text H5
I [talic Text He

U Underline text

Figure 178: Editing Text
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Web Site Tables

When adding or editing a table, the plug-in provides commonly used
table formatting features such as alignment, spacing, borders, and
padding (Figure 179).

Once the table is added and formatted, you can insert text, hyperlinks,
and application points into the table’s cells.

)
B A vk >
1 Heading Style Murmber of Rows: MNumber of Colurins:
e e
TIT 214 3 3
B volatile Input 4 5
B volatii Cutput ' Alignment: Baorder:
LARE ) Left - 1
| permanent Variable
Home page Cell Spacing: Cell Padding:
Devices 3 7 ’17
Cancel

Figure 179: Adding Tables

Adding Hyperlinks
Hyperlinks provide you with the ability to jump to any of the available
pages (Figure 180).
To add a hyperlink:

e Right-click in the Web page and select Hyperlink and then
select the page to link to.

You can link to any page already predefined (including normal
pages, the home page, the events page, the schedule page, and the
trends page).

Edit Page
Add your page text here...
T

3 % Hyperlink. .. H ﬂ indes.html

Heading Style  » O3 events L
1 | — B 1able... 1 trends 3

B volatile Input 3

M B valatile Cutput 3

| permanent Yarishle  »

Devices 3

Figure 180: Adding a Hyperlink
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Adding Application Points
To add application points:

1. Right-click the Web page and select the desired volatile input,
output, or permanent point (Figure 181).

Site Tree

Edit Page

[P web site
= &5 Resources
% Default HTML Style
i index. html
@] temperatures html
& everls
@] curent_events htrl
@] events_log html
= E trends
trends_menu.html
B Authorizations

Dizplay and &pplication Yiew

EH{Z} GenericProfile
B Volatile Inputs
B volatile Dutputs
| Pamanert Yariables

Add your page text here...
TLY
T .

Heading Style  »
T Table...

B yolatil Input 3

(=3 volatile Cutput L nvo HWwWalvePos
¥ nvo HWPump
n¥e SpaceTemp

| Permanent Yariable
Devices 3

Figure 181: Adding an Application Point to a Web Page

Note: You can also select one or more application points from
the Display and Application View window (Figure 182).

Dizplay and Application Yiew

=5} GenericProfile
=3 Wolatile Inputs
Wi SpaceT empOwrd 9%
=B Volatile Outputs

B} GenericProfile
=38 Volatile Inputs
i SpaceT empOvrd 55,
2B Volatle Dutputs

2 Spa
| Pemanent Varables

090 HuwalvePos ot nva
12 o g
Insert in Page N

- sert all Wariables in P
| Pemarenrvanaoe

Figure 182: Adding Application Points from Display and Application
View

Multiple application point selection automatically creates a
corresponding table with these default fields:

e Variable - the name of the application point. You can edit this
name in the table, if desired.

e Value - the value of the application point
e Unit - the units of measure symbol
2. Edit the table as desired (Figure 183).
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x

Edlit Page

[ website

@ Resources
%% Default HTML Style
&) index.htrnl
temperatures. kil
= i events
curent_events. himl
events_log.html
= E trends
trends_menu, ktml
B Authorizations

B} GenericProfile
=38 Volatile Inputs
Y SpaceTemplvrd 9
=B Volatile Dutputs
090 HwalvePos o
098 Hw/Pump ot
0% SpaceTemped”
| Pemanent Vaniables

Add your page text here...
]
]

Variable Value

HW[ alvePos |HWWakePos %

Ut

HWPump Off =
x| || |SpaceTemp ||SpaceTemp [ div oCr div |
1]

Figure 183: Inserting a Table from the Display View

Editing Application Points in a Page
You can edit an application point in a Web page by right-clicking on
its value (Figure 184) and selecting one of the following:

Details - allows you to visualize the point details.

o Delete - removes the point entirely from the page.
e Absolute - removes the point from the table to be positioned

elsewhere on the page.

x

Edit Page

[y web Site
= @ Resources
% Default HTML Style

events_log.html
] E trends
trends_menu. html
B Authorizations

E£} GenericProfie
=38 Wolatile Inputs
091 SpaceTempOwrd 9
=B Wolatile Outputs
s aloaBee "

o o I Details. ..

HWFPump Off | w Delete. ..

x SpaceTemp |SpaceTe  Absolute
1]

Add your page text here...

& index.htrl
lemperatures.hlml TIT
= ¥ events
curent_ewvents. html T

Variable Value Unit
O

nl
HWalvePosOHW W alvePne 0%

Figure 184: Editing an Application Point

Adding Users and Restricting Access
You can restrict access to certain data by setting up protected folders
and defining authorized users and their corresponding passwords.

To add users and restrict access:

1. Right-click Authorizations and select Add (Figure 185). The Add
Authorization window appears (Figure 186).
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= ﬁ Resounces
& Default HTML Style

B index.html
@] temperatures. hirl

#F events

cunent_events, himl
B

1| events_log. html

= E trends

Figure 185: Adding a User

Add authorization X

Logln Mame [w/ill be converted to lowercase]

[western only character set supported)

FPazzword [max 15 characters)

[western only character set supported)

| LCancel |

Figure 186: Adding Login Name and Password

2. Enter a Logln Name and Password (fewer than 15 characters).

3. Repeat Steps 1 and 2 until you add all authorized users. The users
appear in the Authorizations list in the Site Tree (Figure 187).

Site Tree

Q9 weh Site
= 4 Resources
% Default HTML Style

(B indes. html
@] temperatures html
= ¥ everts

current_events. ktml
9]

| events_log. html
- E trends
trends_rmenuhtml
- B Authorizations
bany
ke

Figure 187: Authorized Users in Site Tree
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4. Right-click Web Site and select Protected Folder from the Add
Menu (Figure 188). The Add Folder window appears (Figure 189).

Clear ﬁ Protected Folder. ..
m T,

@] temperatures.ht
= i everts

curment, (7] Schedulers
5]

events oo T

Ll

Figure 188: Adding a Protected Folder

Add folder ]

Folder Mame [will be converted to lowercase]

|setp0ints
[Western only character set supported]
Folder Autharizations

tary
O ke

0K LCancel |

Figure 189: Adding Folder Authorizations

5. Enter the folder name and identify the users authorized to access
the pages in this folder.

6. Click OK.

Once added, the Protected Folder appears in the Site Tree with a
folder and lock icon = (Figure 190).

Site Tree

& web Site
|25 Resources
[% Default HTML Style

(B indew. himl

@] temperatures. hrl
+ ¥ everls
+ trends

zetpoints

- B Authorizations

(a1
ke

Figure 190: Protected Folder Added

7. To add a page to the protected folder, right-click the locked folder
and select Add Page (Figure 191). You can now edit the page as a
normal page.
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Site Tree

{4 \web Site

5 Resources
% Default HTML Style
B index. html
@] temperstures. html
':-‘1 zetpaints
= & Authoriz (B access authorization
| @ Add Page. ..
[ schedulers

Rename...
w Delete. ..

Figure 191: Adding a Protected Page

Adding the Events Pages
To add Events Pages:

1. Right-click Web Site and select Events Pages from the Add menu.
The Events folder appears in the Site Tree (Figure 192).

ﬁ Protected Folder...

Clear

& i
@] temperatures.hhy Events Pages
5

zetpoints @ Trend Logs Page

setpoint (57 Schedulers

o By Authorizations
tarw
ik

Figure 192: Adding Events Pages

Site Tree

49 Web Site

55 Resources
¥ Defaul HTML Style

(B index. hirnl
@] temperatures. hirl
5y

setpoints

@] curment_events. html
E events_|og html
+ B Authorizations

Figure 193: Adding Events Pages

Two default pages are automatically created. These pages collect
and display the events identified in the application points plug-in
and configured in the Events plug-in. You cannot edit these Events

pages.

2. Inthe Site Tree, select current_events.html to view the Current
Events Page (Figure 194). This page can collect up to 20 active
events.
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Preview Page

........ {5 Resources

o % Diefault HTML Style .
2 ind hinl Event viewer
|&] temperatures html
setpoints
| cument_svents.html Events per
-------- vents_log kil [P=lz[=E

........ @ Authorizations 5 -]

=} GenericProfle
B Volatile Inputs
B Volatile Outputs
| Pamanent Varables

Figure 194: Current Events Page

3. Inthe Site Tree, select events_log.html to view the Events Log

Page. This page provides you with filter options like Application
Events or System Events.

Site Tiee Previgw Page
E ‘weh Site
- Resources
o [ Detault HTML Style 9
e Event viewer
temperatures. himl
2 setpoints
events m m
current_events. html m
Eif eorts_log i
End: m m
o1 | 2000

Events per
- page
ﬂ alatile Inputs m
BB Yolatile Outputs

B} GenericPrafile

= Permanent Variables

|
Figure 195: Events Log Page

Adding Trend Pages
To add a trend page:

¢ Right-click the Web site root and select Add and then Trends
Log Page (Figure 196). A default Trend Logs Page is
automatically created and added to the Site Tree.

£ 3 b Sit]
e | [@] page...

ﬁ Protected Folder. ..

Clear

o ==
~|@) temperatures.ht , Events Pages
[] SElpDintS

/ events

[ schedulers
current - :
@] events_log. htmi

o B Authorizations

Figure 196: Adding the Trend Logs Page
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The Trends Log Page collects and displays all the trended
variables identified in the application points plug-in and
configured in the Trends plug-in. The Trend Logs page is not
editable.

s Preview Page

[ web Sie

5 Resources

T Default HTML Style Available Trend LOgS
@ index. html -
temperatures. html

5 zetpoints
+ / events
= E trends
trends_menu. html
+ B Autharizations

Figure 197: Trend Logs Page

Importing Trended Data into Microsoft Excel

Once the trended variable has been logged, you can access the trended
data in two different ways:

e Wait for a periodic offload notification e-mail containing all the
trended data logged during the offload period.

e Connect to the controller via modem (remote connection) or
null modem (direct connection) and browse the available Trend
Logs pages.

In either case, trended data appears in textual format, which is not
effective for data analysis. The fastest way to convert the textual
format into a more efficient one is to import data into Microsoft Excel.

To import trended data into Excel:

1. Copy the logged data from its original container, e-mail message,
or Hypertext Markup Language (HTML) page. See Figure 198 and
Figure 199.
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Trend log page - soft Internet Explorer
File Modifica Visualizza Preferit  Strumenti 2 ax
Qrdere - ) - (%] B @0 S cerca 7 preferit @ Mltmedia £Z) N
Indirizzo | 4] http:/f192. 168.0. 10/cgi-binfidMUCGT.cgi?PP —000285ct0000 = 1T V| Vai  Colegament
~
Trends per
page
Space Temp Time Stamp Value
15/12/2003 08:58:00 1737.0
15/12/2003 09:03:00 2461.0 0
15/12/2003 09:08:00 2457.0
15/12/2003 09:13:00 24570
15/12/2003 09:18:00 24590
15/12/2003 09:23:00 24700
15/12/2003 09:28:00 24720
=- Previous
|
#&] Operazione completata & Internet

Figure 198: Trend Logs on Web

& Notification of MC event

© Fle Modfica Visualizza Stument  Messaggio 2 ”
& & .8 e X @ O &)
Rispondi  Rispondia... Inoltra Stampa Elimina Precedente  Successivo Rubrica
Da: info@jdi.com
Data: martedi 2 dicembre 2003 9.36
A luigi.zamana@libero.it

Oggetto: Notification of MC event

i3

DischWT

01/12/2003 16:38:00 14404
01/12/2003 16:39:00 14348
/12/2003 16:40:00 14.340

/12/2003 16:41:00 14.300
01/12/2003 16:42:00 14.364
/2003 16:43:00 14.308
/2003 16:44:00 14420

N1129002 1A-A8NN 14 249

%

Figure 199: Trend Logs on E-Mail

2. Paste the data into a standard .txt file, using Notepad or another
text editor (Figure 197).

B SpaceTemp Trend.txt - Blocco note |:||E||X|
File Modifica Formato Visualizza ?

L5/12/2003 08:58:00 1737.
15/12/2003 09:03:00 2461.
15/12/2003 09:08:00 2457.
15/12/2003 09:13:00 2457.
15/12/2003 09:18:00 2459.
15/12/2003 09:23:00 2470.
15/12/2003 09:28:00 2472.

[sjefolaleleNe]

Figure 200: Trended Data to Notepad
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3. Save the data in
4. Open the file in

a .txt file.
Microsoft Excel (Figure 201).

157

File Edit View Insert Format Tools Data Window Help

[i&3 pocumenti

|

& ¥ - Tods ~

L

ICDICq Lite

) Immadgini
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CPrive
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Figure 201: Importing .txt to Excel

AllFies (=5 7
Al Microsoft Excel Files (%% =ads; *.xlt; = htm; = htmi;
Microsoft Excel Files (%% *xds; *.xla; .dt; =dm; =
Web Pages (*.him; =.html

Query Files (*.iqy; =.day; .oqv; =ray) 12

5. Follow the Microsoft Excel prompts and click Finish once finished

(Figure 202).

Text Import Wizard - Step 1 of 3

" Delimited

The Text Wizard has determined that your data is Fixed Width.

If this is correct, choose Next, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:

- Characters such as commas or tabs separate each field.
- Fields are aligned in columns with spaces between each field.

=

Start import at row: File origin:

Preview of file C:\Documents and Settings\IM. .. \SpaceTemp Trend. txt.

Windows (ANSI) -

5/12/2003
5/12/2003
5/12/2003
5/12/2003
5/12/2003

for o o e I

08:
a9:-
a9:-
a9:-
a9:-

1737.0
2481.0
2457.0
2457.0
2453.0

| Mext = |

Cancel |

Finish |

Figure 202: Text Import Wizard

The Excel import utility extracts the data contained in the text
file and separates the values based on the spaces between
columns (Figure 203).
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E3 Microsoft Excel - SpaceTemp Trend.txt
File Edit View Insert Format Tools Data Win

LEeEds LY s+a2RY

Arial +10 - B I U|=:
Al -~ =[ 15/12/2003
A | B [ ¢ [ D

1 [Beeee] B88.00 1737

2 | wEEREEE 90300 2461

3 sEEEREE 9.08.00 2457

4 R 91300 2457

5 s 91600 2459

6 | HEREE 92300 2470

T | hpE 92800 2472

8

Figure 203: Microsoft Excel Imported Trend

Note:  The imported textual data may be longer than the Excel cell
width. In this case, the data appears as in Figure 200 with # characters.
To see the actual data, you need to resize the column width.

Adding an Image to a Web Page

The Web Site plug-in allows you to add images to the Web pages. The
images must be .jpg or .gif format and less than 150 KB.

To add an image to a Web page:

1. Right-click the Web Site root and select Image Manager
(Figure 204). The Image Manager allows you to locate images by
browsing your computer (Figure 205).

Site Tree
web Site ’7
= ﬁ Resources

%7 D &7 add Style Sheet,,, ’»

B irdes. htrnl
temperatu a Image Manager...

Figure 204: Importing an Image (Part 1)
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Add an image to the site 3]

Image file path;

|Please chaose an image...

I, Local file name:
Freview |
Narne | Sizs [bytes) | Used by

Image Preview

| Cancel |

Figure 205: Importing an Image (Part 2)

2. Locate and select the image you want. A preview of the image
appears along with the file details (Figure 206).

Ldd an image Lo the site [

Image file path:

|I::'\Documents and Settingztclanec My DocumentsWProgr

Local file name:

|zoning Jirg

Image Preview

FARCILITY

i
PL{'RER
Ext ol Srakn Reuim
Au- H T A
| d ¢

—_— Bl Nen
Cuibraria Om-hamge
Bir e Al
+ TE T 5 kS
= | 1
Flrer ﬁ El}!;l;ﬂ‘ IamiLd
] ‘ Cancel ‘

Figure 206: Image Preview

3. Click OK. The image appears in the Resources folder in the Site
Tree (Figure 207).
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Site

- ﬁ Resources
@ zoning.jpg
%% Default HTML Style
(&) index html
@] temperatures. himl
& setpoints

;/ events
E trends

B Authorizations

][] ][

Figure 207: Image Imported into the Resources

4. To add the image to a Web page, right-click the empty Web page
and select Image and then the desired image file (Figure 208).

Site Tree Ediit Page
[ website
= @ Resources ; . _
@ wonnaips Add your page text here...
%% Default HTML Style
& index.htral LK
temperatures. html
= 5 setpoints . Insert H % Hyperlink. .. L4 |
| setpoints. kil . Zoning. jpe
. / eve Heading Style ¥ @ Irmage... _ﬂ Zoning. jpa
o] trends (€) Jehnson. Conteels B Latle.
+ B Authorizations B volatile Input 4
M B valatile Cutput 4

| rermanent Yariable >

Dizplay and Application Wiew

E£3} GenericProfie
B Volatile Inputs
B volatile Dutputs Service Parameter 3
| Pemanent Variables 0 Address Book 5

{ﬂ Trends 3

Devices 3

Figure 208: Add Image to a Web Page

5. Once an image appears on the page, right-click the image to make
it Absolute. This procedure allows you to move the image around
the page (Figure 209).

Edit Page

Add your page text here...

Ty

ﬂi‘ ? FACII.ITY/.. i
(£) Johnson Comirels EX PL\_}R E R
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> ] i
< 4 I | <
3 |
u] u]
| Bypass Y'Y
+ Absolute (Z-Index = -100) Damper A
Outside Send ko back » Discharge
Air B b _m A
. T 3 Bring to fronk T
[ g
Bring abowe text
Filter EEgid Supply EEEIR
Ehgez[d Fan Eagad
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Figure 209: Image Options

Note:  You can also add hyperlinks or application points on top of
the image to create a full summarized view of the application
(Figure 210).

FXO05 - Room1 Control

[nciSetpointT  °C Room Base Setpointﬂl
- A ]m- : Local Alarm
[rvosPERSLT =
[Off Logic off =]
[Of Logic of ]

mvoVaheSL1 e

View Chiller Details

Space Temperature
Effective Setpoint
MMinimum Fan Speed

Medium Fan Speed

Maximum Fan Speed

Valve Position

Go Back rto Application Index

Submit All

Figure 210: Example of Web Page with Image, Hyperlinks, and
Application Points

Saving the Web Site Configuration
To save the Web Site configuration:

e Click Exit from the File menu. The Web Site configuration
automatically saves and compiles.

Notification Services
The Notification Services menu item allows you to set up the SMS,
e-mail, and Web connection service parameters of the controller.

Note:  Notification Services are not available for every controller.
Check the technical bulletin of the target controller to ensure these
features are supported.

Setting up the SMS Service Parameters
To set up the SMS service parameters:
1. Right-click the Application menu item and select Notification

Services and then SMS (Figure 211). The Edit Service: SMS
window appears (Figure 212).
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Protocol  Help

= |

File Wiew Settings | Application

e 1S H= 1Y [ application Points. ..

] Trends. ..
= ‘E‘ Application ﬁ Events..,
= Test [FX16 [ Address Bock...
#*
23 Analoc £ ok sie.
B2 On/OR
RS R L= rakiFication S

& Analoc & Hardware Parameters ¥ (23 E-Mail... X
e :
o= On/Of Check Mandataory Inputs. .. _® web... .

Check Consistency. ..

8] show Documentation...

Figure 211: Accessing the SMS Service Parameters

f Edit Service: SMS X
| Service Parameters |
= SMS
Mumber of Retries 3
Fietry Interval B0

Location Location

Service Center

| Default Motifications Message |
Event @NAME reported at @DATE - @TIMEin @LOCATION

oK |

Lancel |

Figure 212: Editing SMS Service Parameters

2. Define the following information and click OK:

Number of Retries - defines the number of failed attempts the
controller must reach before triggering the Communication
Failure event related to the SMS notifications.

Retry Interval - defines the delay, in seconds, between two
subsequent attempts.

Location - defines the string that replaces the keyword
@LOCATION in the SMS notification message.

Service Center - defines the phone number the controller has
to call to send an SMS (optional).

Note: The modem usually uses the service center number
defined by default on the Global System for Mobile
Communications (GSM) Subscriber Identity Module (SIM)
card; however, you can force the modem to contact a different
service center number with this setting.

Notification Message - refers to an alphanumeric string that
can contain tagged elements. In the string, the tags report their
assigned value at the moment of the notification. For example,



FX Tools Software Package - FX Builder User’'s Guide 163

the @TIME tag is replaced by the current time value. Available
Tagged Information is as follows:

@LOCATION of the Controller (for example,
@LOCATION = Meeting Room 1st Floor)

@NAME of the Event (for example, @NAME = Low
Pressure Switch)

@DATE of the Event (for example, @DATE =
31 Oct 2003)

@TIME of the Event (for example, @TIME = 12.15)

Setting up the E-mail Service Parameters
To set up the e-mail service parameters:
1. Right-click the Application menu item and select Notification

Services and then E-Mail (Figure 213). The Edit Service: E-Mail
window appears (Figure 214).

o FX Builder-C:"Documents and Settings',cfelchjiMy Documents',FXB
File Wiew Settings | Application Device  Protocol  Help

RS @ =S 1 application Paints, .
4 Trends. ..
E}-‘E‘ Application ﬁ Events...

& AL [ Address Book, .

L
89 Analn O3 vk site. .

m rer]

i |3 i 5

Application Objects Tree

Figure 213: Accessing the E-Mail Service Parameters

ety 10OM l'-Jn:ntiFi-:-ati-:-n Setvices 4 ams.., :
L’? Hardwsare Parameters 3 g E-Mail... .
Check Mandatory Inputs. .. _@ web... .

Check Consistency, ..

|El_] Show Docurmentation, .,

# Edit Service: E-Mail 3

Service Parameters

(= E-Mail ~
Connection Type Modem
MNumnber of Retries 3
Rietry Interval B0
Location Location
Delivery Failure Address info{ci.com
=HE Parameters
=HSP Access Datal
0395201010

Telephone

bk el

| Default Motifizations Message |

The controller at @LOCATIOMN has reported the following: Event
"@NAME" at @DATE - @TIME

oK |

LCancel

Figure 214: Editing E-Mail Service Parameters
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2. Define the following information and click OK.

Connection Type - defines the media the controller uses to
send e-mail notifications.

Note: The Ethernet option is not yet implemented. Select only
Modem.

Number of Retries - defines the number of failed attempts the
controller has to reach before triggering the Communication
Failure event related to the e-mail notifications or before
trying the other defined Internet Service Provider (ISP)
Access Data.

Retry Interval - defines the delay, in seconds, between two
subsequent attempts.

Location - defines the string that replaces the keyword
@LOCATION in the e-mail notification message.

Delivery Failure Address - If an e-mail message does not
reach its destination, a Delivery Failure message is sent to the
delivery failure address.

ISP Access Parameters - defines information that the
controller uses to connect to the ISP to send e-mail notification
messages. You can define multiple ISP Access Data as
backups for the primary destination in case of failures. The
controller tries to connect to the first ISP defined. If the
connection fails for the maximum number of retries defined,
the controller tries the second one and so on. Right-click the
ISP Access Parameters to Add or Remove an ISP Access Data
(element).

ISP Access Data:

— Telephone - defines the ISP telephone number the
controller calls to access a Simple Mail Transfer Protocol
(SMTP) server to send e-mail notification messages.

— User Identification - used by the controller to be
authenticated from the e-mail server.

— Password - used by the controller to be authenticated from
the e-mail server.

SMTP Server - represents the name of the e-mail server the
controller accesses to send e-mail notification messages.

Note: This information is typically provided by the
ISP.

Notification Message - is an alphanumeric string that can
contain tagged elements. These tags report in the string the
assigned value at the moment of the notification. For example,
the @TIME tag is replaced by the current time value. Available
Tagged Information is as follows:
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@LOCATION of the Controller (for example,
@LOCATION = Meeting Room 1st Floor)

@NAME of the Event (for example, @NAME = Low
Pressure Switch)

@DATE of the Event (for example, @DATE = 31 Oct
2007)

@TIME of the Event (for example, @ TIME = 12.15)
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Setting up the Web Connection Service Parameters
To set up the Web connection service parameters:

1. On the Application menu, select Notification Services and then
Web (Figure 215). The Edit Service: Web window appears
(Figure 216).
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= FX Builder-C:',Documents and Settings' cfelchj',My Documents',FXBu
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IF 192168.0.10

‘ Cancel

Figure 216: Editing the Web Service Parameters

In configuring the Web connection service, you define the
Authentication Couple, User Identification, and Password for each
user that connects to the controller. Multiple users can establish a
Point-to-Point Protocol (PPP) connection to the controller using
the same authentication couple; however, you must make the
connection one user at a time.
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2. Define the following information and click OK.

o Authentication Couple - Add authentication couples by
right-clicking on PPP Authentication Couples and selecting
Add Element.

e User ID - The User ID String is limited to a maximum of
15 characters.

o Password - Each User ID must have its own unique password.
Passwords are limited to a maximum of 15 characters.

e IP Address - This parameter defines the IP address users have
to enter into the Web browser address bar once the PPP
connection with the controller is established.

Hardware Parameters

The Hardware Parameters menu item allows you to configure the
controller hardware used for the PPP (RS-232 and modem)
connections (Figure 217).

Note:  Notification Services are not available for every controller.
Check the technical bulletin of the target controller to ensure these
features are supported.

o FX Builder-C:'\Documents and Settings’,cfelchj,My Documents’FXBuil
File Wiew Settings ’M Device  Protocol  Help
|| N el = S | Application Paints...
Application Objects Trecgi Ml
W ﬁ Events...
= Bl L address Book, ..
&5 Analog () web site...

& new]

& 10M & 924 Motification Services
r_‘jh Hardware Parameters 'a-. RSZ32... .
ﬂ Madem. ..

Check Mandatory Inputs. ..
Check Consistency, ..

IE_] Showe Docurnentation. .,

Figure 217: Hardware Parameters
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Configuring the RS-232 Port

When you configure the RS-232, you define the communication
settings used by the controller during its PPP connections via
null modem cable. This includes:

Baud Rate - defines the communication speed the controller
performs during RS-232 connections. The typical value is 9600
bits per second.

Flow Control - defines the type of speed control the controller
performs on the communication to synchronize the two speeds.
The FX controllers do not implement the software flow control
(Xon/Xoff), so you should set this to None.

Stop Bits - defines the length of the stop bits present in the
communication stream. The FX controllers use one stop bit, so
you should set this to 1.

Data Bits - defines the length, in bits, of the data streams. The
FX controllers use 8-bit data streams, so you should set this
to 8.

Parity - defines the presence and the strategy to calculate the
Parity bit (similar to a checksum). The FX controllers do not
need any Parity bit, so you should set this to None.

£, Edit Har dware Resource: R5232 E]

| Hardware Parameters |
= R5232
Baud Rate 9600
Flow Contral Mone
Stop Bitz 1 bit
D ata Bits 8 btz
Parity Mone

Lancel

Figure 218: RS-232 Configuration Window

Modem Configuration

When you configure the modem, you define the communication
settings, which are used by the controller during its PPP connections
via modem, including:

Modem Type - defines the modem model the controller used to
execute services. Public Switched Telecommunications
Network (PSTN) means a landline modem and GSM is a
modem type that uses the Global System for Mobile
Communications (wireless).

Dial - defines the dial mode (pulse or tone) the controller uses
to connect to the SMS and e-mail service providers. The dial
mode is strictly related to the phone line that the controller
connects to. Typically, it is set to Tone.
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Baud Rate - represents the communication speed the controller
performs during modem connections. Its typical value is
9600 Baud.

Ring Numbers - defines the number of rings the controller
waits before taking an incoming call.

Number of Retries - defines the number of retries.

Auto Baud - indicates if the two modems involved in the
communication have to automatically select the communication
speed. Its typical value is On.

Init String - defines the Command Initialization String the
controller sends to the modem at powerup.

Card PIN - represents the security code of the SIM card used
by the GSM modem. You must disable the Personal
Identification Number (PIN) on the SIM card.

== Edit Hardware Resource: Modem

[ Hardware Parameters |

= Modem

todem Type E5M
Dial Tore
Baud Rate 3600
Ring Mumbers 3
MHumber of Retries 3
Auto Baud On
Init Shring

] gowed |

Figure 219: Modem Configuration Window
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Protocol Plug-in

The Protocol plug-in creates network profiles for the desired protocol.
Using this plug-in, you can expose application points as N2 network
points, as LONWORKS network variables and configuration properties,
or as BACnet objects.

IMPORTANT: You must create the network profile after all application
points have been fully defined and configured. If you make application
changes, you must update the network profile accordingly because the
network profile does not automatically update itself.

N2 Network Profile Plug-in

Configuring the N2 Network Profile
To configure the N2 Network Profile:

1. On the Protocol menu, select Add and then N2 Open. The N2
profile is automatically created. Every application point is exposed
with a corresponding N2 network point (Figure 220).

2. If necessary, modify the N2 network profile as follows:

f. Remove application points from the N2 network profile by
clearing its On the Network box.

g. Edit the N2 Short Name.

h. Edit the N2 Long Name.

i. Select a different point type (not recommended).

J.  Change the N2 Point Address (not recommended).
3. Click Apply.
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A

Figure 220: N2 Open Plug-in Window

Exporting the N2 Print File

The N2 print file (.prn) contains a list of all N2 network points and
their corresponding long name, short name, point type, point address,
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and units of measure symbol. Use this file to assist the mapping of the
controller’s N2 network points into an N2 supervisory class controller
(for example, Companion or N30).

Note:  For integration into an FX40, use the .apd file.
To export the N2 print file:

1. From the File menu, select Generate PRN File. The Select Unit of
Measure window appears (Figure 221).

Select Unit of measure

Uni of measure

5 f« Us

ak. | Canizel |

Figure 221: Selecting Desired Units of Measure

2. Select the desired unit of measure and click OK. The Save As
window appears.

3. Enter the desired file name, select a location, and click Save.

LoNWoORKS Network Profile Plug-in

Configuring the LONWORKS Network Profile
To add a LONWORKS network profile:

1. From the Protocol menu, select Add and then LON. You can
choose from the following methods to create the LONWORKS
network profile:

e Fast Map - This method automatically maps application points
to a generic LONWORKsS functional profile.

LON Protocol - Select mapping mechanism g|

‘welcome to LON Plug-in for - FX07DDx

The Plug-in allows to associate [map) a set of Application Points to a LONMARK-compliant
Profile.

The Profile data generated, will be available for download via FX-Commpro LOM
commigsioning tool to transform the device in & LONWORKS compliant node on the network,

How do pou want to map Application Points?

(% Fast Map: Map App. Points automatically to a new LON Prafile

QK Cancel

Figure 222: Fast Map

™ Fived Map: Map App. Paints to an existing LOM Profile

e Fixed Map - This method assists you in mapping application
points to a specified LONWORKS functional profile. You can
choose the desired LONWORKS functional profile from a
predefined list in the plug-in (for example, Space Comfort
Control profile).
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LON Protocol - Select mapping mechanism @l

‘Welcome to LOMN Plug-in for -~ FX07D0x
The Plugin allows to associate [map) a set of Application Points to a LOMMARK.-compliant
Prafile.
The Profile data generated, wil be available for download via F{-Cammpra LON
commissioning kool to transform the device in a LONWORKS compliant node on the network
How do you want to map Application Points?

" Fast Map: Map App. Paints automatically to a new LOM Profile

* Fixed Map: Map 4pp. Points to an existing LOM Profile

Template selection

|5 pace Comfort Controller - Fan Coil -

Template description

oK Cancel

Figure 223: Fixed Map

2. For Fast Map configuration (Figure 224), modify the LONWORKS
network profile as follows:

e Remove application points from the LONWORKS network
profile by clearing its On the Network box.

e Edit the LON name.

e Enable the Receive Heartbeat feature (NV1 only). If you enable
this feature, the value of the NVI reverts to invalid when the
nciRecHrtBt time expires. If you do not enable this feature,
the value of the NVI is retained until power cycle.

e Change the LON index, Functional Block, and Member Index
(not recommended).

e Change the Program ID.

e Change the Network Tuning Information (not yet

= LON Protocol - (Fast Map Mode) (=

Elle
[PPSR | Funcional Blocks | Program 10 | Network turing infa |

Rseine
Unitof  Permanent | On The LON Functional Member Self
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B [Spstern) 92 ohi_equest r o nRequest U Modedbi @01

B (Gystem ) 93 obi_stebus r © nveStatus 1 Nodedbi @0
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& Selpont 105 -temp_p F o ¥ cpSetpaint 1 | 1,18w80,1,21

Add etweik Poirt .
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Figure 224: Adding a LONWORKS Network Profile via Fast Map

3. For Fixed Map configuration, a list of LONWORKs defined network
variables for the selected functional profile appears. Identify which
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application point should be mapped to the corresponding network
variable in that list.

Note: If the selected functional profile is not suitable, you can
switch to the Fast Map mode.
= LON Protocol - {Fixed Map Mode) = =E
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Figure 225: Adding a LONWORKS Network Profile via Fixed Map
4. Click Apply.

Fast Map Configuration

If you use Fast Map configuration, the application points automatically
map to a corresponding LONWORKS network variable.

The LON name automatically generates based on the following rules:

e Volatile application points of in direction receive an NVI
prefix.

e Volatile application points of out direction receive an NVO
prefix.

e All permanent application points receive a CP prefix.

Fixed Map Configuration

If you use Fixed Map configuration, the plug-in assists you in mapping
an application point to a LONWORKS network variable from the
selected standard functional profile.
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Network Resource Files

The LONWORKS network resource files (.xif, .typ, .fmt, .ftp, .enu)
include detailed information (data types, enumerations, and locations)
about the Network Variables (NVs) and CPs defined in the application
network profile. These resource files are used by a LONWORKS
network management tool (for example, the LonMaker® tool) to
interpret data flowing to and from the controller.

Resource files are grouped into resource file sets, where each set
defines functional profiles, network variable types, configuration
property types, enumeration types, strings, and formats for specified
device types. File extensions include .xif, .enu, .typ, .fmt, .and .fpt.

The range of device types a resource file set applies to is called the
scope of the resource file set. For example, the scope may specify that
the resource file set applies to an individual device type or to all device

types.
The scopes are:

e Scope 5 - used for a user resource file set containing user resources
for all devices with a specified Manufacturer 1D and device class,
usage, and channel. This scope value can be used by a
manufacturer for a resource file set that applies to all of the
manufacturer’s devices of a specific device class, usage, and
channel type.

e Scope 6 - Used for a user resource file set containing user
resources for all devices with a specified Standard Program
Identifier (SPID). This scope value can be used by a manufacturer
for a resource file set that applies to a single device type.

Exporting the LONWORKS Network Resource Files
To export the LONWORKS network resource files:

1. From the File menu, select Generate Resources Files. The Save As
window appears.

2. Enter the desired file name, select a location, and click OK.
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BACnet Network Profile Plug-in

FX Builder allows you to add BACnet object instances to the network
profile and to map the properties of each BACnet object instance to an
application point, which is connected to an acceptable application
object attribute.

You can use two methods to create the BACnet Network Profile: Fast
Map method and Manual Map method.

Configuring the BACnet Network Profile Using the Fast Map
Method

The Fast Map method creates a BACnet object for every type of
application points. Currently, only hardware-type application points
(for example, analog inputs, binary inputs, analog outputs, and binary
outputs) are supported by the Fast Map method.

To use the fast map method, select Hardware Points from the Fast Map
menu. The BACnet Protocol window appears (Figure 226).

& BACnet Protocol

FACILITY o~
EXPL. 'RER
£7 JOHNSON CONTROLS
File |,Fast rmap.| Settings
Software points
FisrdietoiErins Identifier Property name Property value
Events - "
e P i O.b._.]actl‘\lame | RooftopApp
a ObjectType DEWICE
B Analog Yalue Uen“dorldent\fier . I b
E Binar‘y‘\lalue [ MadelMame | FRO7D0x-revh il
E! Multistate Walue . ApplicationSoftwareversion .
T Analog Input . 5 Losation .
ﬁnnalng Output Application override |
"L;I Binary Input Description
IlBinary Qutput UTCoffset
» Event Enrollment | Dayl‘\‘gHtSavingStatus
=l otification Class | =l MaxMasters [ 127
if??_CaIendar | Application override | O
A scheduls =l MaxInfoFrames | .l.
Application override O
Charset - Ansi’ b
[ [o]'4 ] [ Cancel Apply
Mumber of objects: 3 ﬂ

Figure 226: BACnet Protocol Window
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BACnet objects are automatically created for every hardware type
application point (Figure 227). Each BACnet object instance name
property automatically maps to the name of the corresponding
application input/output object. Each BACnet present value property
automatically maps to the corresponding effective output value of the
application input/output object.

& BACnet Protocol
FACILITY _.

EXPL 'RER

5Y JICHNSOM CONTROLS

: Fila Fast map Settings

Ohject Il:hantifilft Property name Property value
-E| ODevice . Objectldentifier [ i}
Raooftopapp 0 ChbjectName Outside air Temp
E Analog Value CbjectType Al
R Binary.\ialue . Description . Cutside Air Temp
E‘ Multistate Value . PresentWalue . @ nvoOutdoarTemp [:]
El T_':l Analog Input Reliability
Discharge Air Temp 1 . Units . Degrees farenheit
El &Ana\og Cutput : MinPresvalue | -49
MA Darmper Output 0 ~ || MaxPresvalue 221
_E| 'I._;I Binar)r_ In_put v = COVIncrement | Invalid
Supply Fan Status | 0 ) Enabled | O
Filter Switch |

= &Blnary Output
Cooling 1 Command
Cooling 2 Command
Heat 1 Command
Heat 2 Cornrnand

Supply Fan Command

bW e o

Exhaust Fan Command
™ Event Enrollment

=l yotification Class 35
£ | B

[ fal’4 ] [ Cancel ] [ Apply ]

Mumber of objects: 14 J

Figure 227: BACnet Protocol Window (with BACnet Objects)

Configuring the BACnet Network Profile Using the Manual Map
Method

The Manual Map method allows you to manually add a desired
BACnet object type to the network profile and then identify its source
application point.

To configure the BACnet network profile using the manual map
method:

1. Right-click a BACnet object type and select Add or Add Range
(Figure 228). The Select an Object window appears (Figure 229).

If you select Add, only one instance is created. If you select Add
Range, multiple instances are created.
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éFiIe Fast map Settings

Object Identifier

£ &7 Devics
RooftopApp 0
k- Analog Yalue
E"‘ Binary Walue
E Multistate Yalue
ﬂ'l

[~ Analog loout

&Analoc|{p Add

i['_;| Binary Aadd Range. ..

IiE'-inary

™ Event Enrollment

=l potification Class
=
L% Calendar

Eschedule

Figure 228: Adding a BACnet Object Instance

Select an object El
: Unit of :
Object Mame R Praint Mame
% Analog Inputs.Discharge Air Temp 2F B nvoDischairTemp |
[ 0K ] ’ Cancel

Figure 229: Select an Object Window

To map the BACnet object instance to a specific application

object, click on the browse icon [:] next to the Present Value
property and select the desired application object (Figure 229).
Table 25 describes the maximum number of BACnet object
instances supported by each FX controller type.
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Table 25: Maximum Number of Instances

Object Type FX06 FX07 FX14 FX16
Analog Input 4 4 6 46
Analog Output 4 4 4 48
Analog Value 50 50 60 130
Binary Input 5 5 12 68
Binary Output 6 9 69
Binary Value 10 10 10 52
Calendar 2 2 2 2
Device 1 1 1 1
Event 16 16 16 40
Enroliment

File 3 3 3 3
Multistate Value | 77 77 77 120
Notification 2 2 2 2
Class

Schedule 4 4 4 8

2. To enable COV notification, check the COV Increment Enabled
box and identify the COV interval (Figure 230).

@ BACnet Protocol
FACILITY .

¢ File Fastrap Settings

Object

=l & Device

Rooftopapp
B anstag value
E Binary value
=/ mutistste valus

5 H analog Input

[ Analog output
T Binary mput
[ginary output
™ Event Enraliment
i gtification Class
(7 Calendar

Aschedule

<

I1dentifier

o

Property name

Objectidentifier
ObjectMame
ObjectType
Description
PresentValue
Reliability
outofService
Units
MinPresyalue
MaxPresialue
El CovInerement
Enabled

Froperty valus
0
Outside Air Temp
Al
Outsids Air Tsmp
nvoCutdoorTemp E

Degrees farenhsit

| ¥

Number of objects: 4

oK ][ Cancsl ][ Apply ]

Figure 230: Enable COV Notification
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Table 26 describes the maximum number of properties with COV
notification supported.

Table 26: Maximum Number of Properties with COV Notification
Supported

FX06 FX07 FX14 FX16

Maximum 20 20 20 50
Number of
Properties with
Ccov
Notification
Supported

Use the following reference information to understand how BACnet
object properties are mapped to the application objects.



180

FX Tools Software Package - FX Builder User’'s Guide

Definition of BACnet Objects in Network Profile

Analog Input

You can map the BACnet Analog Input object properties to the
application points connected to the FX Extended Analog Input
application object attributes.

The BACnet Analog Output object supports COV reporting on Present
Value and Status Flag properties.

Table 27 lists the BACnet Analog Input object property information.

Table 27: Analog Input

Mandatory Optional Network | Notes
Property Property Read/
Supported | Write

Object_Identifier R Set by FX Builder.

Object_Name R Default is the FX Analog Input object name.
Edit in FX Builder. (20 char.)

Object_Type R BACnet standard

Present Value w Equal to EffectiveValue attribute of FX Analog
Input object.

Out_of_Service must be TRUE for write
command.
Description w Edit in FX Builder. (24 characters)

Status Flags R IN_ALARM = Event_State
FAULT = Reliability
OVERRIDDEN = False
OUT_OF_SERVICE = 00S

Event_State R FAULT if Reliability not equal to
NO_FAULT_DETECTED, otherwise
NORMAL

Reliability NO_FAULT_DETECTED
OVER_RANGE (Unreliable High)
UNDER_RANGE (Unreliable Low)
UNRELIABLE_OTHER

Out_of_Service w Write enabled only if FX Object has
Remote_Value input.

Units R Default is Units of FX Analog Input Object.
You can select Sl or US units, at design time,
in FX Builder.

Min_Pres_ R Defaults are Rel_Limit attributes of FX Analog
Value Input object.

Max_Pres_ R Edit in FX Builder.

Value

COVv_ w Default is maximum float value.

Increment

Edit in FX Builder.

(When COV_Increment = max value, Change
of Value [COV] is issued only when
Status_Flags change.)
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BACnet Analog Input Object to FX Object Mapping

BACnet Object Application Point
Interface

Analog Input

Extended Analog Input

PresentValue Write (%) {} RemateValue EffectiveValue

Reliability Unreliable

(%) When QutOf Service = True

Figure 231: BACnet Analog Input Object to FX Object Mapping
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Analog Output

You can map the BACnet Analog Output object properties to the
application points connected to the attributes of one of the following
FX application object types:

e Extended Analog Output
e Extended DAT Output
e Extended PAT Output

The BACnet Analog Output object supports COV reporting on Present
Value and Status Flag properties.

Table 28 lists the BACnet Analog Output object property information.

Table 28: Analog Output

Mandatory Optional Network | Notes
Property Property Read/
Supported | Write
Object_ldentifier R Set by FX Builder.
Object_Name R Default is the FX Analog Output

object name. Edit in FX Builder.
(20 characters)

Object_Type BACnet standard

Present_Value W Equal to EffectiveValue or
Position attribute of FX Object.

Command uses Priority_Array.
Description | W Edit in FX Builder. (24 characters)
IN_ALARM = Event_State
FAULT = Reliability
OVERRIDDEN = False
OUT_OF_SERVICE = 00S

Event_State R FAULT if Reliability not equal to
NO_FAULT_DETECTED,
otherwise NORMAL

py)

Py

Status_Flags

Reliability R NO_FAULT_DETECTED
UNRELIABLE_OTHER
Out_of_Service w Disables FX Output object.
(Physical output does not
change.)
Units R %
Min_Pres_ R Default is 0%.
Value
Max_Pres_ | R Default is 100%.
Value
Priority_Array W Default is all NULL.

Continued on next page . . .




FX Tools Software Package - FX Builder User’'s Guide 183

Mandatory Property | Optional Network | Notes
(Cont.) Property Read/
Supported | Write
Relinquish_default R Default is Invalid.
(FX Obiject retakes control.)
COoVv_ w Default is maximum float value.
Increment Edit in FX Builder.

(When COV_Increment = max
value, COV is issued only when
Status_Flags change.)

Out of Service Management
e Qut Of Service = FALSE

Physical Channel coupled, Physical Channel value is equal to
actual Present Value.

e Qut Of Service = TRUE

Physical Channel decoupled, Physical Channel value is not
influenced by Present Value.
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BACnet Analog Output Object to FX Object Mapping

Application Point

Analog Output Extended Analog Output
Disable Position
OutOfService ReadM\rite
PresentValue Read\Write
Analog Output Extended PAT
Disable EffectiveValue
OutOfService Readnite
PresentValue Read\Write
Analog Output Extended Damper PAT
Disable EffectiveValue
OutOfService ReadWrite
PresentValue ReadWrite
Analog Output Extended DAT
Disable EffectiveValue
OutOfService ReadWrite
PresentValue ReadWrite

Figure 232: BACnet Analog Output Object to FX Object Mapping




Analog Value

You can map BACnet Analog Value object properties to the
application points connected to the numeric attributes (input, output,
volatile, or permanent) of an FX application object.
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The BACnet Analog Value object supports COV reporting on Present
Value and Status Flag properties.

Table 29 lists the BACnet Analog Value object property information.

Table 29: Analog Value

Mandatory Optional Network | Notes
Property Property Read/
Supported | Write
Object_Ildentifier R Set by FX Builder.
Object_Name R Default is the FX Application point
name. Edit in FX Builder.
(20 characters)
Object_Type R BACnet standard
Present_Value w Equal to value of the FX application
point.
Command uses Priority_Array.
Description | W Edit in FX Builder. (24 characters)
Status_Flags R IN_ALARM = Event_State
FAULT = Reliability
OVERRIDDEN = False
OUT_OF_SERVICE = False
Event_State R FAULT if Reliability not equal to
NO_FAULT_DETECTED,
otherwise NORMAL
Reliability R NO_FAULT_DETECTED
UNRELIABLE_OTHER
Out_of_Service R Always false
Units R Default is Units of FX application
point.
You can select Sl or US units, at
design time, in FX Builder.
Priority_Array R Default is all NULL.
Relinquish_default R Default is Initial Value.
COoVv_ w Default is maximum float number.
Increment

Edit in FX Builder.

(When COV_Increment = max.
value, COV is issued only when
Status_Flags change.)
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BACnet Analog Value Object to FX Object Mapping

. Application Point ;
BACnet Object Interface FX Object

Analog Value l
PresentValue /

Any
Inputi Analog Result
Algorithmic
Calculation

Input2

write

Analog Value

PresentValue read

write

O

Analog Value

PresentValue

Figure 233: BACnet Analog Value Object to FX Object Mapping

Note:  An input application point (either permanent or volatile) can
be mapped in Write mode. An output application point can be mapped
only in read mode.

BACnet Analog Value Object Data Type Management

Non Structured Data Type

You can map all the numeric data types supported by the device
firmware to the BACnet Multistate Value object. The data types are:

e SignedNumeric
e UnsignedNumeric
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Structured Data Type

Table 30 shows the fields of the Structured Data Types in the FX
application that can be mapped to the BACnet Analog Value object.

Table 30: Structured Data Type

Data Type LoNMARK Name | State/Value Name Mappable to
Name Analog
Value
Temperature SNVT_temp_setpt Occ_Cool 4
Setpoints StandBy_Cool o
UnOcc_Cool o4}
Occ_Heat 4
StandBy_Heat 4}
UnOcc_Heat o4}
HVAC Override | SNVT_hvac_overid | State
Percentage 4|
Flow o4}
Scene Control SNVT_scene Function
Number o4}
Scene SNVT_scene_cfg Function
Configuration Number o
Setting 4|
Rotation o4}
Fade_Time 4
Delay_Time 4|
Scene_Priority 4]
Lights and SNVT_setting Function
Sun_blinds Setting =
Setting -
Rotation o4}
Time-of-Day SNVT tod_event Current_State
Event Next_State
Time_to_Next_State o4}

187
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Binary Input

You can map BACnet Binary Input object properties to the application
points connected the FX Extended Digital Input application object

attributes.

The BACnet Binary Input object supports COV reporting on the
Present Value and Status Flag properties.

Table 31 lists the BACnet Input object property information.

Table 31: Binary Input

Mandatory Optional
Property Property
Supported

Network
Read/Write

Notes

Object_Identifier

R

Set by FX Builder.

Object_Name

R

Default is the FX Digital
Input object name. Edit in
FX Builder. (20
characters)

Object_Type

py)

BACnet standard

Present_Value

Equal to EffectiveValue
attribute of FX Digital
Input object.

Out_of_Service must be
TRUE for write
command.

Description

Edit in FX Builder. (24
characters)

Status_Flags

IN_ALARM =
Event_State

FAULT = Reliability
OVERRIDDEN = False

OUT_OF SERVICE =
00S

Event_State

FAULT if Reliability not
equal to
NO_FAULT_DETECTED
, otherwise NORMAL.

Reliability

NO_FAULT_DETECTED
UNRELIABLE_OTHER

Out_of_Service

Write enabled only if
FX Object has
Remote_Value input.

Polarity

Default is the Digital
Input object Polarity
attribute.

Edit in FX Builder.

InactiveText

Default is OFF.
Edit in FX Builder.

ActiveText

Default is ON.
Edit in FX Builder.
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BACnet Binary Input Object to FX Object Mapping

) Application Paoint

Binary Input

Extended Digital Input

PresentValue

i

Polarity _________‘_'iﬁe_f":' ------------- RemoteValue EffectiveValue

read Polarity

(*) When QutOfService = True

Figure 234: BACnet Binary Input Object to FX Object Mapping
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Binary Output

You can map BACnet Binary Output properties to the application
points connected to the FX Extended On/Off Output application object
attributes.

The BACnet Binary Output object supports COV reporting on Present
Value and Status Flag properties.

Table 32 lists the BACnet Binary Output object property information.

Table 32: Binary Output

Mandatory Optional Network Notes
Property Property Read/Write
Supported

Object_Identifier R Set by FX Builder.

Object_Name R Default is the FX OnOff
Output object name. Edit in
FX Builder. (20 characters)

Py

Object_Type BACnet standard

Present_Value W Equal to LogicOutput
attribute of FX OnOff
Output object.

Command uses
Priority_Array.

Description | W Edit in FX Builder.
(24 characters)

Status_Flags R IN_ALARM = Event_State
FAULT = Reliability
OVERRIDDEN = False

OUT_OF SERVICE =
00s

Event_State R FAULT if Reliability not
equal to
NO_FAULT_DETECTED,
otherwise NORMAL

Reliability R NO_FAULT_DETECTED
UNRELIABLE_OTHER

Out_of_Service W Disables FX Output object.
Physical output does not
change.

Polarity R Default is the FX OnOff
object Polarity attribute.

Edit in FX Builder.

InactiveText | R Default is OFF.
Edit in FX Builder.

ActiveText R Default is ON.
Edit in FX Builder.

Priority_Array R Default is all NULL.

Relinquish_default R Default is Invalid.
(FX Object retakes control.)
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Out of Service Management
e Qut Of Service = FALSE

Physical Channel coupled, Physical Channel value is equal to
actual Present Value.

e Qut Of Service = TRUE

Physical Channel decoupled, Physical Channel value is not
influenced by Present Value.

BACnet Binary Output Object to FX Object Mapping

BACnet Object Application Point
Interface

Extended ON/OFF Qutput

Binary Output

Polarity

PresentValue Read/Write

Polarity Read Disable LogicOutput
OutOfService Read/Write

Figure 235: BACnet Binary Output Object to FX Object Mapping
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Binary Value

You can map Binary Value object properties to the application points
connected to the binary (logic) attributes (input or output, volatile, or
permanent) of an FX application object. This includes the State field of
an attribute based on the LONMARK variable SNVT_switch.

The BACnet Binary Value object supports COV reporting on Present

Value and Status Flag properties.

Table 33 lists the BACnet Binary Value object property information.

Table 33: Binary Value

Mandatory Optional Network | Notes
Property Property Read/
Supported | Write
Object_Identifier R Set by FX Builder.
Object_Name R Default is the FX application
point name. Edit in FX
Builder. (20 characters)
Object_Type R BACnet standard
Present_Value W Equal to value of the FX
application point.
Description Edit in FX Builder.
(24 characters)
Status_Flags R IN_ALARM = Event_State
FAULT = Reliability
OVERRIDDEN = False
OUT_OF_SERVICE =False
Event_State R FAULT if Reliability not equal
to NO_FAULT_DETECTED,
otherwise NORMAL
Reliability R NO_FAULT_DETECTED
UNRELIABLE_OTHER
Out_of_Service R Always False
InactiveText | R Default is OFF.
Edit in FX Builder.
ActiveText R Default is ON.
Edit in FX Builder.
Priority_Array R Default is all NULL.
Relinquish_default R Default is Initial Value.
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BACnet Binary Value Object to FX Object Mapping
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BACnet Object App:lrftgtrl?;::EDM FX Object
Binary Value
o ~ . Any
re i
Inputi Binary Result
PresentValue / input2 Algorithmic
Calculation

Binary Value

PresentValue

Binary Value

PresentValue

write

read

write

¥

Figure 236: BACnet Binary Value Object to FX Object Mapping

Note:  An input application point (either permanent or volatile) can
be mapped in write mode. An output application point can be mapped
only in read mode.

BACnet Binary Value Object Data Type Management

Non Structured Data Type

You can map the logic data type defined as Logic Control:
UNVT _logic to the BACnet Binary Value object.

Structured Data Type

Table 34shows the fields of the Structured Data Types in the FX
application that can be mapped to the BACnet Binary Value object.
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Table 34: Structured Data Type

Data Type LoNMARK Name | State/Value Name Mappable to

Name Binary Value

Logic Control SNVT_switch Value

with Value State o
Calendar

A BACnet Calendar object is automatically mapped to the application
points connected to the attributes of the FX Calendar application

object.

FX Builder automatically manages the mapping for consistency and
synchronization with the FX application. FX Builder:

e creates a BACnet Holiday Calendar object. FX Builder then
maps the object to the application points connected to the FX
Calendar object for the definition of holidays.

e for an Alternate Schedule object, creates a BACnet Alternate
Calendar object. FX Builder then maps the object to the
application points connected to the FX Calendar object for the
definition of alternate days.

Table 35 lists the BACnet Calendar object property information.

Table 35: Calendar

Mandatory
Property

Optional
Property
Supported

Network Notes
Read/

Write

Object_ldentifier

R Set by FX Builder.

Object_Name

R Default is the FX Calendar
object name. Edit in FX Builder.
(20 characters)

The suffix _ALT or _HOL is
added to the name depending
on the value of
FX_Calendar_Type property.

Object_Type

Py

BACnet standard

Description

w Edit in FX Builder.
(24 characters)

Present_Value

R Value of ExceptionDate
attribute of FX Calendar object

DateList

w Maps to the application point
connected to the
ExceptionEvent attribute of the
FX Calendar object.

FX_
Calendar_

Type

R Proprietary
DataType: UINTS8:
1: HOLIDAY

2: ALTERNATE
PropertylD: 9100
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BACnet Calendar Object to FX Object Mapping

BACnet Object

Application Point

Interface _

Calendar (Alternate)

DateList

PresentValue

Type(*) = Alternate

7

vrite

read

Calendar (Holiday)

DateList

PresentValue

\

Type(®) = Holiday

(") Type:

write

User defined property that identifies the

Calendar object as:
- Holiday
- Alternate

Calendar

ExceptionEvent ExceptionDate

Figure 237: BACnet Calendar Object to FX Object Mapping
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Device

A BACnet Device object defines the externally visible characteristics
of the FX device. FX Builder automatically creates the BACnet

Device object and maps its properties to the default initialization file
details for the selected FX device.

Table 36 lists the BACnet Device object property information.

Table 36: Device

Mandatory Optional Network | Notes
Property Property Read/
Supported | Write
Object_Identifier R MS/TP network address in device.
Object_Name R Default is the FX Application
name.
Edit in FX Builder. (20 characters)
Object_Type R BACnet standard
System_Status R BACnet standard
Vendor_Name R Default is Johnson Controls.
Vendor_ldentifier R Default is 5
(Johnson Controls).
Model_Name R FX device product order code
Firmware_Revision R FX firmware version
Application_ R Default is *. Edit in FX Builder.
Software_Version
Location W Default is blank. Edit in FX Builder.
Description | W Default is blank. Edit in FX Builder.
Protocol_Version R 1
Protocol_Revision R 4
Protocol_Service_ R BACnet standard
Supported
Protocol_Object_ R BACnet standard
Types_Supported
Object_List R BACnet standard
Max_APDU_Length R 480
Segmentation_ R Only in response mode
Supported
Max_Segments_ R Device dependent:
Accepted FX07, FX14: 6
FX16: 10
Local_Time | R Maps to the Real Time Clock
Local Date | R (RTC) or FX Clock and Date Set
- object. Edit in FX Builder.*
UTC_Offset | R Maps to the FX Clock and Date
DayLight_ | R Set object. Edit in FX Builder.*
Saving_
Status

Continued on next page. ..
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Mandatory Optional Network | Notes
Property (Cont.) Property Read/
Supported | Write
APDU_Segment_ R BACnet default
Timeout
APDU_Timeout R BACnet default
Number_Of_APDU R BACnet default
_Retries
Max_Masters w Default is 127.
Edit in FX Builder.
Max_Info_frames w Default is 1.
Edit in FX Builder.
Device_Address_ R Empty
Binding
Database_Revision R 1
Active_COV_ BACnet standard
Subscriptions
FXStatus R Proprietary
0: Idle
1: Busy
2: Initialization
3: Working
4: Test
5: Error
6: Stopping
DataType: UINT8
PropertylD: 9007
Charset w Proprietary
ANSI X3.4 or ISO10646 UCS2
Default is ANSI X3.4
DataType: UINT8
PropertylD: 9005
Edit in FX Builder.
FamilylD R Proprietary
DataType: UINT16
PropertylD: 9000
Customerl R Proprietary
D DataType: UINT16
PropertylD: 9001
Application | R Proprietary
ID

DataType: UINT32
PropertylD: 9002

Continued on next page.. ..
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Mandatory Network Notes
Property (Cont.) | Read/
Write
Unique R Proprietary
Device DataType: Bytestring[6]
Identifier
PropertylD: 9003
FX R Proprietary
gupported DataType: BitField[2 bytes]
ervices PropertylD: 9006

3. Al FX Controller Platform devices support the service DM_TS_B.

e Local_Time and Local_Date are always supported.

e Local_Time and Local_Date are set to the time parameter in DM_TS_B
service.

If the application includes the Clock and Date Set object, the FX devices also
support the service DM_UTC_B.

e DST_Status and UTC offset are then also supported.

e  When receiving DM_UTC_B, Local_Time, Local_Date and DST_Status are set
with reference to UTC time parameter in DM_UTC_B and UTC offset.

e  When receiving DM_TS_B, Local_Time and Local_Date are set to the time
parameter of DM_TS_B service and DST_Status is recalculated. UTC offset is
not used.

BACnet Device Object to FX Object Mapping

: Application Point .
BACnet Object Interface FX Object
Device
Clock and Date Set
UTC_Offset UTCDifference
DayLight Saving Status read DayLightSavings |
read

Figure 238: BACnet Device Object to FX Object Mapping
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Event Enrollment

The BACnet Event Enrollment object type contains the information
required for managing events within the BACnet system. The primary
purpose for the Event Enrollment object is to define an event and to
provide a connection between the occurrence of the event and the
transmission of a notification message to one or more recipients.

FX Builder creates the following:

e the required BACnet Multistate Value objects for event
reporting, linking them to the application points defined as
events in the FX application for notification to a Ul device.

e the Event Enrollment objects for the events defined in the
FX application, referencing both the Multistate VValue objects
and the Notification Class objects which have been created.

Note:  Event Enrollment objects are only created for the application
points defined as events for a user interface in the application and
mapped using Multistate Value objects. This feature maintains the
synchronization of events reported at a local user interface and
reported over the BACnet network. You cannot create or delete Event
Enrollment objects.

Table 37 lists the BACnet Event Enrollment object property
information.

Table 37: Event Enrollment

Mandatory Optional Network Notes
Property Property Read/Write
Supported
Object_Identifier R Set by FX Builder.
Object_Name R Event name. Edit in FX
Builder. (20 characters)
Object_Type R BACnet standard
Description [ W Edit in FX Builder.
(24 characters)
Event_Type R CHANGE_OF_STATE
Notify Type R EVENT
ALARM
Default is EVENT.
Edit in FX Builder.
Event_Parameters R TimeDelay = 1s
List Of Values
(for OFFNORMAL)
Defined in FX Builder Event
window.

Continued on next page. ..
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Object_Property_
Reference

Mandatory Optional Network Notes
Property (Cont.) Property Read/Write
Supported
R Reference to the Multistate

Value object mapped to the
FX application point
generating the event.

Event_State R NORMAL
OFFNORMAL
Event_Enable R Default = TO OFFNORMAL
Edit in FX Builder.
Acked_Transitions R BACnet standard
Notification_Class R NC_AckRequired

NC_AckNotRequired

(Acknowledgement defined
in FX Builder Event
window.)

Event_Time_Stamp

R BACnet standard

BACnet Event Enrollment Object to FX Events/Application

Points Mapping

BACnet Object Application Point FX Object
Interface
Event Enrollment
Object Property —4 Multistate Value Event Window
Reference H :
Motification Class Present Value E e Event 1
S . Event 2
Event 3
Event Enrollment Event 4
Event 5
Dbject Property Referencef——»: Multistate Value 3
Notification Class Present Value E (:) Event N

Notification Class
Objects

NC_AckRequired

NC_AckMNotRequired

Figure 239: BACnet Event Enrollment Object to FX Object Mapping
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File
The BACnet File object describes properties of data files that are
accessed using File Services. The files manage the proprietary

information required by the FX devices. This includes both application
software and firmware file management.

FX Builder automatically creates the following:
e an application file (executable code)
e azipped application file (with full graphic user interface data)

The firmware file is loaded into the device at the factory.
FX controllers support the FX files described in Table 38.

Table 38: File Descriptions

File Name Type Description

Reserved_1 0x0 Reserved for future use

Firmware Ox1 Firmware of FX device

Application 0x2 Application code for FX
device

Zipped Application | 0x3 Complete user interface and

all other information needed
to download, upload, and
synchronize the application

data.
Reserved 2 0x4 to OxFF Reserved for future use
Reserved_3 0x100 to OXFFFF Reserved for future use

Table 39 lists the BACnet File object property information.

Table 39: File
Mandatory Optional Network Notes
Property Property Read/Write
Supported

Object_Identifier R Set by FX Builder.

Object_Name R Set by FX Builder.

Object_Type R BACnet standard

File_Type R This is a string value
representing a Hex
number in the range
0x0 to OXFFFFFF.
See Table 38.

File_Size w File size in bytes

Modification_Date R Date of file creation

Archive w Default to TRUE

Read_Only R TRUE

File_Access_Method R STREAM_ACCESS
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You can map A BACnet Multistate Value to the application point
connected to an enumerated attribute (input or output, volatile, or
permanent) of an FX application object.

The BACnet Multistate Value object supports COV reporting on
Present Value and Status Flag properties.

Table 40 lists the BACnet Multistate object property information.

Table 40: Multistate Value

Mandatory Optional Network Notes
Property Property Read/Write
Supported
Object_Identifier R Set by FX Builder.
Object_Name R Default is the FX
application point name.
Edit in FX Builder.
(20 characters)
Object_Type R BACnet standard
Present_Value w Equal to value of the FX
application point.
Description W Edit in FX Builder.
(24 characters)
Status_Flags R IN_ALARM =
Event_State
FAULT = Reliability
OVERRIDDEN = False
OUT_OF_SERVICE
=False
Reliability R NO_FAULT_DETECTED
UNRELIABLE_OTHER
Event_State R NO_FAULT_DETECTED
UNRELIABLE_OTHER
Out of Service R Always false
Number_Of_States R Default is the number of
states in enumerated
data type of FX
application point
StateText R Default is the names of
the states in enumerated
data type of FX
application point.
Edit in FX Builder.
Priority_Array R Default is all NULL.
Relinquish_default R Default is Initial Value.
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BACnet Multistate Value Object to FX Object Mapping

BACnet Object Application Point
Interface

Multistate Value

read I

PresentValue /

Any
mput1 ~ Multi-state  pegyt
Algorithmic

Input2

Calculation

read

Multistate Value write

PresentValue
read

write

¥

Multistate Value

PresentValue

Figure 240: BACnet Multistate Value Object to FX Object Mapping

Note:  You can map an input application point (either permanent or
volatile) in write mode; however, you only map an output application
point in read mode.
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BACnet Multistate Value Object Data Type Management

Non-Structured Data Type

You can map all the enumerated data types supported by the device
firmware to the BACnet Multistate Value object.

Structured Data Type

Table 41 shows the fields of the Structured Data Types in the
FX application that can be mapped to the BACnet Multistate Value

object.
Table 41: Structured Data Type
Data Type LoNMARK Name | State/Value Name Mappable to
Name Multistate
Value
HVAC Override | SNVT_hvac_overid | State 4}
Percentage
Flow
Scene Control | SNVT_scene Function o4}
Number
Scene SNVT_scene_cfg Function o4}
Configuration Number
Setting
Rotation
Fade_Time
Delay_Time
Scene_Priority
Lights and SNVT_setting Function 4}
Sunplind Setting
Setting -
Rotation
Lights and SNVT_setting Function 4}
Sunplind Setting
Setting -
Rotation
Time-of-Day SNVT_tod_event Current_State 4}
Event Next_State o
Time_to_Next_State
Pilot State 4}
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Notification Class

The BACnet Notification Class object represents and contains
information required to distribute event notification within BACnet
systems. Use notification classes to event-initiate objects with identical
needs in terms of how their notification is handled, the desired
notification destinations, and the preferred way to acknowledge the
notification.

FX Builder:

e detects if events are defined in the application. FX Builder the
creates one Notification Class object to manage the events that
requires acknowledgement and another Notification Class
object to manage the events that do not require
acknowledgement.

e sets up the default attributes of the Notification Class objects
Note:  You cannot create or delete Notification Class objects.

Table 42 lists the BACnet Notification Class object property
information.

Table 42: Notification Class (NC)

Mandatory Optional Network Notes
Property Property Read/Write
Supported
Object_Identifier R Set by FX Builder.
Object_Name R Defaults are:

1 = NC_AckRequired
2 = NC_AckNotRequired

Object_Type BACnet standard

Description Edit in FX Builder.

Notification_Class BACnet standard

2(Pg|?

Default is: 128,128,128
Edit in FX Builder.

Priority

Ack_Required R Default is:

1 =1,0,0 for object with
Ack

2 =0,0,0 for object without
Ack

Recipient_List w BACnet standard
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Schedule

The BACnet Schedule object properties map to the application points
connected to the attributes of an FX On-Off or Weekly Occupancy
Schedule application object.

FX Builder automatically manages the mapping for consistency and
synchronization with the FX application. FX Builder:

creates a normal BACnet Schedule object and maps the

Weekly Schedule property to the application point connected to
the Event input attribute of the FX On-Off or Weekly
Occupancy Schedule application object.

if the ExceptionDay input connects to the FX On-Off or Weekly
Occupancy Schedule application object, maps the
Exception_Schedule property of the normal Schedule object to
the application point connected to the Event input attribute of
the On-Off or Weekly Schedule application object. This is for
the definition of holiday events.

if the AlternateEvent and the ExceptionDay inputs connect to
the FX On-Off or Weekly Occupancy Schedule application
object, creates an alternate Schedule object and maps the
Weekly _Schedule property to the application point connected to
the AlternateEvent input attribute. This is for the definition of
alternate events. The Exception_Schedule property is not used.

Table 43: Schedule

Mandatory Property | Optional Network Notes

Property Read/Write
Supported

Object_Identifier R Set by FX Builder

Object_Name R Default is the Schedule

object name. Edit in FX
Builder. (20 characters)

Object_Type R BACnet standard

Present_Value R On-Off Schedule:

Equal to value of Output
attribute of On-Off
Schedule object.

Weekly Occupancy
Schedule:

Equal to value of
Output.Current_state
field of Output attribute of
Weekly Occupancy
Schedule object.

Description | W Edit in FX Builder.
(24 characters)

Continued on next page.. . .
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Mandatory
Property (Cont.)

Optional
Property
Supported

Network
Read/Write

Notes

Effective_Period

R

1st January to

31st December of any
year

Weekly_Schedule

Schedule (Normal):
maps to the application
point connected to the
Event input attribute of
an On-Off or Weekly
Occupancy Schedule
object.

Schedule (Alternate) -
optional: maps to the
application point
connected to the
AlternateEvent input
attribute of an On-Off or
Weekly Occupancy
Schedule object.

Exception_Schedule

Schedule (Normal):
maps to the holiday
(exception) events of the
application point with an
event data type and
connected to the Event
input attribute of the On-
Off or Weekly
Occupancy Schedule
object.

Schedule (Alternate) -
optional: not used.

Schedule_Default

Off

List_Of_Obj_Property
_Ref

On-Off or Weekly
Occupancy Schedule
Output (Fixed)

Priority_for_Writing

Default is 16.

(Not used in FX
application)

Status_Flag

IN_ALARM: Always false
FAULT: Always false

OVERRIDDEN: Always
false

OUT_OF_SERVICE:
Out_Of_Service status

Reliability

Always False

Out_Of_Service

Schedule (Normal):
TRUE when day is
Alternate

FALSE when day is
Normal

Schedule (Alternate):
TRUE when day is
Normal

FALSE when day is
Alternate

Continued on next page . . .
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Mandatory Optional Network Notes
Property (Cont.) Property Read/Write
Supported
Schedule_ R Proprietary
FX_Out Maps to the FX On-Off or
FX Weekly Occupancy
Schedule -
Output.Current_State.
DataType: UINTS:
PropertylD: 9101
Type R Proprietary

DataType: UINT8

0 = On-Off Schedule
(Default)

1 = WeeklyOccupancy
Schedule
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Mapping
BACnet Object Ap F’l”rftitrii?;csm”t FX Object
Calendar (Alternate)
Type = Alternate
Calendar

Calendar (Holiday)

Type = Holiday C

ExceptionEvent ExceptionDate

oy

Schedule (Marmal)

ON OFF Schedule

ExceptionDay

Weekly_Schedule

Exception_Schedule

PresentValue

OutOfService

Type {*} = On-Off

Schedue (Alternate)

Weekly_Schedule

(not used)

PresentValue

OutOfService

Type (") = On-Off

Figure 241: BACnet Schedule Object to FX On-Off Schedule Object Mapping

Event
AlternateEvent
ON Forcing
OFF Forcing

(") Type:
User Defined Property that identifies the
Schedule as:

On-Off (default)

WeeklyQccupangy.
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BACnet Schedule Object to FX Weekly Occupancy Schedule
Object Mapping

Application Point

BACnet Object Interface FX Object
Calendar (Alternate)
Type = Alternate
Calendar

Calendar (Holiday)

ExceptionEvent ExceptionDate

Type = Holiday

Weekly Occupancy
Schedule

Schedule (Mormal)

Weekly_Schedule

Exception_Schedule

PresentValue

OutOfService

ExceptionDay¥ output.Current_State

Event

AlternateEvent

Owverride Schedule

Type (™) = WeeklyOccupancy

Schedule (Alternate)

Weekly_Schedule

Exception. Schedule ! (") Type:
(not used) / User Defined Property that identifies the
PresentValue Schedule as:
QutofService : gﬂ%ﬁ&@m
Type (7) =
WeeklyOccupancy

Figure 242: BACnet Schedule Object to FX Weekly Occupancy Schedule Object Mapping
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FX Builder Security

FX Builder and the FX controllers use an embedded security feature
based on the use of identifiers: the Family ID and the Customer ID.

Family ID

The Family ID is used to distinguish between different hardware types
and to avoid downloading an application to the wrong controller.

Table 44: Family IDs

Facility Explorer Controller FX Builder Family ID
Code

FX05 (Advanced) Controller FX05P11-02 0218
FX05P11-12 0210
FX05P11-22 0211
FX05P12-02 0212
FX05P12-12 0214
FX05P12-22 0215
FX05P13-02 0213
FX05P13-12 0216
FX05P13-22 0217

FX06 Compact Controller (Models FX06PO0Xx, FX06P0x 0701

FX06P2x, and FX06P3x) Original and Rev. A

FX06 Compact Controller (Models FX06Px4, FX06Pnn Rev. B 0705
Rev. B (BACnet)

FX06 Compact Controller (Models FX06P1x) FX06P1x 0700
Original and Rev. A

FXO07 Field Controller (Models FX07Dxx and FX07D0x 0900
FX07Axx) Original

FX07 Field Controller (Models FX07Dx4 and FX07Dnn Rev. A |0904
FX07Ax4) Rev. A (BACnet)

FX14 Field Controller (Models FX14Dxx) FX14D1x 0801
Original and Rev. A

FX14 Field Controller (Models FX14Dx4) FX14Dnn Rev. B |0804
Rev. B (BACnet)

FX15 Field Controller (Models FX15D1x, FX15D1x 0402

FX15D2x, FX15D6x, FX15D7x, FX15X1x,
FX15X2x, FX15X6x, FX15X7x) Original and
Rev. A

FX15 Universal Controller (All models FX15D0x 0401
FX15D0x, FX15D5x) Original and Rev. A

Continued on next page . . .
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Facility Explorer Controller (Cont.) FX Builder Code |Family ID

FX16 Master Controller (All Models FX16Dxx |FX16D0x 0501
and FX16Xxx) Original and Rev. A

FX16 Master Controller (All Models FX16Xx4) [FX16Xnn Rev. B 0504
Rev. B (BACnet)

Master Display MD20D00 0600
MD20D01 0601
MD20D02 0602
MD20D03 0603
MD20D04 0604
MD20D05 0605

Customer ID
Customer ID is used to distinguish between the:

e generic user (MAKE PUBLIC ID)
e Demo ID
e Customer/Private Specific ID

The Customer ID protects the controller downloaded with a
custom-developed application. The Customer ID also protects the
application source code from being edited by unauthorized users.

The Make Public ID allows you to:

e Read all public application source files (saved with the very same
Public ID).

e Download these applications to standard Facility Explorer
controllers, which remain downloadable from whoever has the
same Public ID.

The Demo ID allows you to:

e Read demo applications only (for example, applications that have
been saved with the Demo ID).

e Download the demo applications to demo cases or demo
controllers.

The Customer/Private Specific ID allows you to:

e Make the application source files readable only by users who have
the same Specific ID installed on their computer.

e Download the applications to standard Facility Explorer
controllers, which then become customer specific and
downloadable only with applications saved with the same
customer specific ID. To receive a Customer Specific ID,
contact your local Johnson Controls® representative.
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Checking Application Point Limits
Each FX controller has its own unique memory and application point

limitations. FX Builder compares the application memory and
application point usage to the device memory and application point
usage.

To check application point limits:
1. From the Application menu, select Check Consistency. The Export

Statistics & Check window appears (Figure 243). This window

contains two tabs:
Memory Usage - identifies the used and available memory and

the distribution of the used memory (Figure 243).

xpork Statystics & Check =

Memary Uzage l General Info l

Used Space: 9222 bytes of 229376- 4.02%

Diigtribution of used space

. Header; 278 bytez
F<1600x - Test: 314 bytes
B 1u_vs 2674 bytes

B b 4388 bytes
Ewvents: 714 bytes
. Trends: 100 bytes

FA07D0x - TestSlawe: B2 bptes _

Figure 243: Export Statistics and Check Memory Tab
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General Info - identifies the current application point usage,

the maximum limits of the target device, and any missing

mandatory connections (Figure 244).
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Memory Usage ]
Categones “alue Limit
= Device F16D0x - Test
+ Comnected Yolatile Points g 255
+ Connected Pemmanent Poirts 1 200
= Device FA07D0x - TestSlave
+ Connected Yolatile Points 1 g2
+ Cornected Permanent Points 0 100
=] Application
+ Connected Global Volatile Paints 7 2047
+ Comnected Global Permanent Points 1 2047
+ LocalLink 0 2047
+ Connected Stuct Poirts ] 255
+ Comnected Permanent Aray Points a 32
Qk

Figure 244: Export Statistics and Check General Info Tab

Exceeding the limits or missing mandatory connections results
in error during the Save operation. FX Builder automatically
opens the Export Statistics and Check window, reports the
error location, and allows only the Save without Export action
(Figure 245).
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xpork Statystics & Check

5]

= Mandatory Connections
0 There are zome mandatary ikems n...

Memory Usage |
Categones “alue Limit
= Device F16D0x - Test
+ Comnected Yolatile Points 4 255
+ Connected Pemmanent Poirts 1 200
= Device FA07D0x - TestSlave
+ Connected Yolatile Points 1 g2
+ Cornected Permanent Points 0 100
=] Application
+ Connected Global Volatile Paints 5 2047
+ Comnected Global Permanent Points 1 2047
+ LocalLink 0 2047
+ Connected Stuct Poirts ] 255
+ Comnected Permanent Aray Points a 32

Save Without Export

LCancel
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Figure 245: Error Reported When Missing Mandatory Connections

Checking Mandatory Inputs

You can view more detailed information on missing mandatory
connections if you check for mandatory inputs.

To check mandatory inputs:

On the Application menu, click Check Mandatory Inputs. The

Missing Mandatory Connections window appears.

here is 1 Mandatory Connection missing

E-FA16D0x - Test
=} Objects
FlipFlap . FlipFloplnput

Figure 246: Missing Mandatory Connections Window
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Compiling and Saving Applications
To compile and save your application:

1.
2.

On the File menu, click Save or Save As.

If you selected Save As, enter the new file name and location for
the application.

During the Save operation, FX Builder exports the application file
with an .apd file extension. This file contains the complete
application, including the control algorithm, application point
definitions, event and trend configurations, Web site, display
configuration, and network profile.

Note: An application file can contain only one network profile
(N2 Open, LON, or BACnet).
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Specifications and Technical Data

Ordering Codes

Table 45: Software

Product Code

Product Description

LP-FXTPRO-0 FX Tools Pro CD ROM (FX Builder, FX CommPro N2, FX CommPro LON, FX
CommPro BACnet, FX Loader, and MD LON Loader) — New User
LP-FXTPRO-6 FX Tools Pro CD ROM (FX Builder, FX CommPro N2, FX CommPro LON, FX

CommPro BACnet, FX Loader, and MD LON Loader) — Upgrade

Technical Specifications

Table 46: FX Builder

Product Code

Product Description

Operating System

Microsoft Windows 2000 (with Service Pack 4 or later)
Microsoft Windows XP® (with Service Pack 1 or later)

Hardware

Requirements

Processor Intel® Pentium® Processor, 500 MHz or higher
RAM Minimum 512 MB RAM (1 GB recommended)
Hard Disk 60 MB for storage of FX Tools
2.5 MB (typical) to 6 MB (maximum) for storage of each application file
Display Display resolution 800 x 600 16-bit (32,768) color minimum

Software Requirements

Microsoft Internet Explorer® Version 5.0 or later
Microsoft .NET Framework Version 2.0

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions
beyond these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages
resulting from misapplication or misuse of its products.

Johnson //))):(‘

Controls

Building Efficiency
507 E. Michigan Street, Milwaukee, W1 53202

Johnson Controls® is a registered trademark of Johnson Controls, Inc.

All other marks herein are the marks of their respective owners. © 2009 Johnson Controls, Inc.
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