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Style conventions used in this document:

Ul Text: Text that represents elements of the Ul such as button names, menu
options etc . is presented with a grey background and border, in Tahoma
font which is traditionally used in Windows Uls. For example:

Ok

Standard Terms (Jargon) : Text that is not English Language but instead refers to
industry standard concepts such  as Strategy, BACnet, or Analog Input is
represents in slightly condensed font. For example:

BACnet

Code: Text that represents File paths, Code snippets or text file configuration
settings is presented in fixed -width font, with a grey background and
border. For example:

$config_file = c: \ CYLON settings \ config.txt

Parameter values : Text that represents values to be entered into Ul fields or
displayed in dialogs is represented in fixed -width font with a shaded
background. For example

10°C

Product Names : Text that represents a product name is represented in bold
colored text. For example

INTEGRAD

Company Brand names: Brands that are not product names are represented by
bold slightly compressed text:

ABB Active Energy

PC Keyboard keys : Text representing an instruction to press a particular key on

the keyboard is enclosed in square brackets and in bold fo  nt. For example:

[Ctri]+[1]
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ABB cylon@BAcnet | INntroduction

Introduction

CYBERSECURITYVISCLAIMER
This product is designed to be connected to and to communicate information and data via a
network interface. Itis y our sole responsibility to provide and continuously ensure a secure

connection between the product and your network or any other network (as the case may be).

You shall establish and maintain any appropriate measures (such as but not limited to the

installa  tion of firewalls, secure VPNs, application of authentication measures, encryption of
data, installation of anti - virus programs, etc .) to protect the product, the network, its
system and the interface against any kind of security breaches, unauthorized access,
interference, intrusion, leakage and/or theft of data or information. ABB Ltd and its

affiliates are not liable for damages and/ or losses related to such security breaches, any
unauthorized access, interference, intrusion, leakage and/or theft of data or information.
I Lj3DAj23l 11§ dzz3 ZNsl |l yYZI 3dz2 DNjDHZ3 p

Cylon provides a complete BACnhet solution: a BACnet IP to BACnet MS/TP router, and a number of Field
Controller s that are capable of exposing points to a  BACnet network, so that they can be installed on a
BACnet MS/TP fieldbus.

This document explains how to setup a  Cylon BACnet system: how to configure the  Cylon BACnet router,
which Field Controller s to use and how to configure the BACnet -specific features of those controllers.

SYSTEM REQUIREMENTS

Cylon BACnet includes the following system components:

Routers Main Plant Unitary Configuration Supervision
Controllers Controllers
Cylon BACnet Router CBX-8R8 CBT12VAV Z NIi A Ur Engineerin )
! |p>_/to -MS/TP (CBR ¥CBM24 E CBV-2U4-3T I Center (EC) ?/6.75 gr 1 ASPECTEnterprise
1 Matrix 1 CBM16 § CBT-4T4- later 1 INTEGRASupervisor
1 Nexus {1 CBM12 2U1R 1 Cylon BACnet dongle
1 Integra 1 CBMS q cBT-3T6-5R T CBT-STAT

Fomate Wel Browser,
Mobile Agpiications and Fools

& I ASPECT® Stucir

wislora Opre sPECT*-Emerarise TEGRA™ Superusor

Secure VPN SXerd] A&r [

J_ri. =

e

K]

covauastn

EZETe L R Diplay coatesh

|- - = o -
5%
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ABB cylon@BAcnet | INntroduction

Y121 dzDA z LIZdz2 11 d2l yYZI 3dz
WHAT IS BACNET?

BACnet is "a data communication protocol for building automation and control networks." This means it
is a set of rules for exchanging BMS information between systems from different manufacturers.

The rules take the form of a written specification that spells out what is required to conform to the
protocol

The key feature of BAChet is that the rules relate specifically to the needs of building automation and
control equipment - for example, how to ask for the value of a temperature, define a fan operating
schedule, or send a pump status alarm.

BACnet provides a standard way of representing the functions of any device - for example analog or binary
inputs or outputs, schedules, control loops and alarms.

The standardized model of a device represents these common functions as collections of related
information called objects

Each object has a set of properties that further describe it. Each analog input, for instance, is represented
by a BACnet "Analog Input object"”, which has a set of standard properties such as'  Present Value', 'Sensor
Type', 'Location ', ‘Alarm Limits ' etc. Some of these properties are required, while others are optional.

The only required object in each BACnet controller isthe  Device object. This object contains the properties

AuAA 705000 AuO TUGAAUGGOAecE &O0UA ABtd objeciihasian @ssodiaied U A U ! 3
number called the Device Instance. It is this unique number that allows all other BACnet devices to

unambiguously access the controller.

Here is an illustration of BAChet objects:
o

 Site Details
|
Name Cylon Contrals This is the BACnet Explorer dialog. Below is the list of devices that were discovered. To edit any of the details double dick on an
itemn in the list. To begin reading in the object list of a device expand its node in the Tree View.
Number 2 Any newly discovered devices will be in white, Devices that have already been configured will be highlighted in Green or Red.
Green means that the device discovered matches the addressing of the site configuration. Red means there has been a dash
Num, Devices |4 between the device information discovered and the device information in the site configuration.
% Cylon Controls Froperty | Value |
&[] = 001 - Network (5001) object-identifier 0x00800001 (type = 2, instance = 1)
) Object-List object-name Zone1lMin
object-type 2
001 - CBM24 (5010) present-value 29.160
& Analog Input status-flags in-Alarm = FALSE; fault = FALSE; overridden = FALSE; out-of-service = FALSE
event-state 0
-6 Temo1 (D) out-of-service FALSE
L ) Tempz2 (2) units square_feet
@ Analog Value
o

- @ Binary Value
: & zonei Alarm (1)
EI & Device
L. (F 001-CBM24 (5010)
(& Motification
é @ Trendlog

: & zone1Min (1)
002 - CBT13VAV (5011)
Cylon BACnet Router 43 (45)
- [ Object-List

E| [ Analog Value
- [ Battery Voltage (1)
-- (5 Einary Value

-- i Device
[V Select all devices to add to Site Rescan Network Add Selected Devices to Site Close
[~ Sort Objects By Instance Number
MDewcels not enline, AI
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ABB cylon@BAcnet | INntroduction

BACNET OBJECT TYPES

The BACnet standard defines a number of standard object types, and this number is increasing over time.
Cylon uses the following standard types (* indicates that the object is proprietary):

Device

Analog Input
Analog Value
Analog Output
Binary Input
Binary Value
Binary Output
Schedule
Calendar

Unitron Schedule *
Notification Class
File

Trend Log
Manufacturing Object *

BACNET SERVICES

The BACnet standard defines numerous services for interaction between BACnet devices. The following
are supported by Cylon BACnet products:

= =4 =8 -8 _8_8_9_42_-9_24_-9_-2_-29._-2

ReadProperty
WriteProperty
ReadPropertyMultiple
WritePropertyMultiple

Read Range

Whols

IAm

WhoHas

IHave

UnconfirmedPrivate Transfer
TimeSynchronization
UTCTimeSynchronization
DeviceCommunicationControl
ReinitializeDevice
AtomicWriteFile
AtomicReadFile
AcknowledgeAlarm
GetAlarmSummary
GetEventinformation
ConfirmedEventNotification
UnconfirmedEventNotification
SubscriveCOV
ConfirmedCOVNotification
UnconfirmedOVNotification

=4 =4 =4 -8_8_8_2_98_98_20_-92._--92_-592_-29_-92-_-29_-92._-29_-592._-2_-2-_-2°._-2_2
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ABB cylon@BAcnet | INntroduction

BACNET'S CLIENT / SERVER NATURE

BACnet uses A Clignt/Server " architecture. BACnet messages are called service requests. A Client machine
sends a service request to a Server machine that then performs the service  and reports the result to the
Client.

Example :
A simple device such as a fixed function VAV controller would typically actas  Server.

Front -end software running on a PC would act as a BACnet Client reading status values from the VAV and
changing set -points.

Notes :
Server devices can not initiate communication. Higher end embedded controllers generally include both
server and client functionality. This allows them to share information such as outside temperature with
each other, or send alarmstoa PC.
BACnet currently defines 35 message types that are divided into 5 groups or classes. For example, one
class contains messages for accessing and manipulating the properties of the objects described above.
A common message type is the " ReadProperty " service request. This message causes the server machine
to locate the requested property of the requested object and send its value back to the client.
Other classes of services deal with: alarms and events, file uploading and downloading, managing the
operation of remote devices and virtual terminal functions.
NETWORK TYPES
BACnet messages can be carried over the following types of network:
{ Ethernet
f ARCnet
1 Master -Slave/Token -Passing (MS/TP)
I Point-to -Point (PTP)
1 LON
f  BACnhet/IP (with appropriate security measures, such as VPN or firewall)

©ABB 2024 All Rights Reserved.
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PIC STATEMENT

EveryBACneti OAUT O Ua AOsaUAOT AU
is a BACnet specification sheet, containing a list of a device's

UAEO A *UAUA
BAChnet capabilities.

U (PICE. ARICD

It contains:

l

a general product description
9 details of a product's BACnet capabilities
9 which LAN options are available

f

a few other items relating to character sets and special functionality

The PICSis the place to start to see what a device's capabilities are.

BACNET TOPOLOGY

A typical BACnet Network consists of devices connec ted to physical networks. Each d evice is a separate
piece of hardware ,and has a physical connection to the network. Devices are given a unique Device Instance
Number which can be a number between 0 and 4194302 .BACnet MS/TP devices have additional addressing
designations called MAC addresses. For most users it is the Device Instance Number which is used as a
reference, but the combination of the Network Number and MAC address of an MS/TP device may be
configured by a System Integrator to avoid any MAC address conflicts on the EIA-485 network .

BACNET
WORKSTATION

OTHER BACNET IP DEVICES

%%
@_$\I
i IPNETWORK (LAN)

=Y | BACNET IPTO MS/TP
ROUTER

BACNET IP TO MS/TP
EC_—J3 rouTer

F---

phdf

[ P ;g*

g0

]
S
a
z
Jul
=z
G
5
k)

dL/SW LINDYE

©
£
=
=
3
g
5
<

MS/TP MS/TP
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BACNET/IP BROADCAST MANAGEMENT DEVICE (BBMD)

Some BACnetd OA £UT O& a& 0 daWwidhsgp A aLAE githRebdald foutefs these broadcasts
AAO daidU7 BACnet broadzists are limited the  IP Subnet of the BACnet device. With a BACnet/IP
network of 2 or more IP subnets a device with  BBMD can be used.

Secure VPN
OTHER BACNET IP DEVICES \(IJ OTHER BACNET IP DEVICES
(NO BBMD) (NO BBMD) BACNET

ry o WORKSTATION
IPROUTER IPROUTER IPROUTER (FOREIGN BACNET DEVICE)
IPSUBNET 2 I IPSUBNET 3 i

1P SUBNET 1 I

BACNET IPTO MS/TP ] BACNETIPTO MS/TP
ROUTER TER
(WITH BBMD)

L]
L]
A

LG LINYE

2
g
3

A BBMD Ipcgted onanlP subnet monit_ors t_he origin of_a broadcast message on that_subnet and, in turn, )
TOGaAARAT AdA A hessagein oldl to pa®sOhfoggh an IProuter! dziUa JguOOA AU GOOAg |
received by other BBMDs on other IP subnets and transmitted as a broadcast on their attached subnet s.

Since the BBMD messages are directed messages, individual messages must be sent to each BBMD. Each
BBMD device maintains a Broadcast Distribution Table (BDT) , the content of which is usually the same for
all BBMDs within the network. BBMDs must know the IP address of all other BBMDs in the network.

It is possible to communicate to a device on a subnet that does not have a BBMD as in the BACnet
Workstation example above. This type of device is called a foreign device since it resides on a different IP
subnet from devices attempting to communicate with it.

Usually in BACnet/IP a foreign device is on a different subnet .

The foreign device (e.g. BOWS) registers with each BBMD, after which it can communicate with all other
devices on the network. The BBMD then maintain a Foreign Device Table (FDT) which keeps track of foreign
devices.

©ABB 2024 All Rights Reserved.
Subject to change without notice
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The Cylon BACnet Router
VYZI| 3dz DA LJz3 DZ PZY Db

d7z3 ZNjs Il |

Important: The_Battery Enable Switch (located aQove the Power 24‘ VAC

40 a=0ATuodi AU Aud d
backup of coitroller settings when the device is powered down. Press the
d a il g <= on the keypad to check the battery status.

CAUTION - DANGER OF EXPLOSION IF BATTERY IS INCORRECTLY REPLAC
REPLACE ONLY WITH THE SAME OR EQUIVALENT TYPE RECOMMENDED BY ~
MANUFACTURER. DISPOSE OF USED BATTERIES ACCORDING TO 1
MANUFACTURER'SNSTRUCTIONS.

Keypad Detect
Common

Point Numbers

Terminal Numbers

Modbus RS232 (port 4) (modbus variants only)
Modbus RS485 (port 4) (modbus variants only)
Ethernet 10/100 Mb

Fieldbus Terminator

1 ON
(fieldbus terminated at this controller)

 OFF
(fieldbus not terminated at this controller)

Fieldbus Port

External Keypad port (R}12)

Service port/Printer port (port 1) (quick
Power 24 V AC

Important : Earth this controller by connecting the
common wire (G o = ) on the secondary side of the 24 V
AC transformer to Earth at one point.

-connect RJ-45)

o
e

—
—
+

g

- @
- |
ay
& E
L]~

P ——x]
N —~———— XY

0000 T Je

T 7 8 9 1011121314 9394 96 95
LY AV
g & éﬁf >3 <—°—> o %
coiq—
L L L«
o 0 o °

External Keypad port (screw terminal)

Service port/Printer port (port 1) (screw
terminal)

Battery enable Switch

9 Battery Disabled

9 Battery Enabled

Ethernet Indicator LEDs
[ [ (]

Traffic Collision Link

Ethernet message
received

Collision
detected

Ethernet is

LEDon connected

No incoming Ethernet
messages

No collision
detected

Ethernet is not

LED off connected

Fieldbus port 2 Terminator

1 ON
(fieldbus terminated at this
controller)

1 OFF
(fieldbus not terminated at this
controller)

7-segment LED display (controller
status)

MS/TP Status
Battery Status

Power LED
1 Red =on
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ABB cylon@eacnet | T he Cylon BACnet Router

Factory Configuration Options:

Maximum number of Maximum no. of
Modbus devices Modbus points
CBR 0 0
CBR/MOD 48 1600
CBR/MODex 122 1600

Note:

Devices with a fractional (¥ or better) unit load will be required to reach the number of Modbus devices
limit.

&Important: The Battery Enable Switch @ must be switched to the "Battery Enabled" position to

ensure backup of configuration settings, and to keep the real -time clock operating when the device is
powered down.

The CBR uses battery backed -up memory to save configuration data and keep the real time clock
operating. The on board battery will maintain the real time clock and configuration data for 6 months
without power.

To save battery life before installation the units are shipped from the factory with the battery disabled.
When the unit is installed you must enable the batteryhis is done via the Battery Enable Switch. The real time
clock and configuration should then be configured.

If the battery is  disabled when the Cylon BACnet Router is powered up, the 7 -segment display will display
"og AGAOAU AR Bnd the eediidle Btatgs LED will flash.

During operati on, if the battery is disabled the orange Status LED will turn on.

If power is maintained when the Battery is disabled then the configuration data and the real time clock will
be maintained.

If the Battery is disabled when the  Cylon BACnet Router is powered down, then the next time Power is
applied the configuration and real time clock will be "wiped". Note that the Network Setup (IP Address e tc.)
will not be "wiped" after this procedure.

To restore the default Network Setup , power up the CBRwith the Battery enabled , then disable it for
between 3 and 4 seconds as follows:

Disable the Battery using the Battery Switch. (The orange Status LED will turn on)

i AUA 6UA < aoi0Gva# Auol +
Within 1 second enable the battery. (The orange  Status LED will turn off)

7z

After a short delay (less than 10 seconds) the device will restart with the default Network Setup (IP address
=192.168.1.1 ).

©ABB 2024 All Rights Reserved.
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ABB cylon@eacnet | T he Cylon BACnet Router

ZIl g2gLID21 g d7zz33 ZyDZ
The CBRIis configured via web pages.

The default Network configuration uses an IP Address of 192.168.1.1 and a Subnet Mask of 255.255.255.0.
The default username/password is  admin/ admin.

BACNET ROUTER SETUR3z 3 Il p 368 FYg3

[ 1| BACnet Router Setup

Device properties

Device Name (max length 63) |00 First Floor BACHet Fan Coils |
Device Description (max length 63) |BACNewIP to BACNEE MS/TP Router |
Device Location (max length 63) |comms Roam |
Device ID (0-4194302) 40000

BACnet/IP Port (1024-55535) 47808
BACnet Network Number - BACnet/IP (1-65534)

MSTP properties
MSTP Address (0-127)

BACnet Network Number - MSTP (1-65534)
Max Masters (1-127)

Max Info Frames (1-100)

Baudrate

Virtual BACnet Network

BACnet Network Number - Modbus (1-65534) 1051

Network properties
IP Address
Subnet Mask

Default Gateway

== [ = - = o7
HIRERE E HIE
HIREE E IS
=AY 2

olla |55 E
A

-

HIEE “

2|5 IS

2|55 ||&

2/|ala

H

Ethernet MAC Address

Time properties

Date & Time |Thu, 16 Jul 2015 09:33:31
Daylight Savings INone ®EU Jus
Send time to the MS/TP network now...

Auto. Time Sync. Send Interval (hours : minutes, 0:0=don't send) b ]

The Ho mp a gadlows the following parameters to be configured:

BACnet Setup

Parameter name Description Permitted Default value
values
Device Name Unigue name for the BACnet device. This is a 63 charactersmax. 2" ! #1 AOY)
text reference which must be unique across -3Y40 21 ¢C

the BACnet network. The Device Instance
Number is appended to this name to help
ensure it is unique.

Device Description Text string description of BACnet device 63 characters max. BACnet/IP to |
-3Y40 21 C
Device Location Text string location of BACnet device 63 characters max. d g9
The BACnet device instance of the router. The 0 to 4194302 49

Device Instance

Number (Instance) number must be unique across the entire

BACnet inter -network.

BACnhet/IP Port The BACnet/IP port for the router 1024 to 65535 47808
BACnet Network The BACnet/IP network number 1 to 65534 50
Number

©ABB 2024 All Rights Reserved.
Subject to change without notice
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MS/TP Properties

ABB cylon@eacnet | T he Cylon BACnet Router

Parameter name Description Permitted values Default value
MSTP Address dzi O A UNISATE Aast MAC address 0to 127 0
BACnet Network The router ® BACnet MS/TP network 1to 65534 51
Number - MSTP number. Each BACnet network should
have a unique number
Max Masters Use to tell the router the maximum MS/TP  1to 127 127
address used on the MS/TP fieldbus.
Note : this is usually only set on the last
device on the MS/TP network
Max Info Erames LlAO AU GUUUA AuUO GaU:i 1to100 20
the router will route on to the  MS/TP
network per token pass
Baud rate The baud rate used by the router MS/TP 9600, 19200, 38400, 38400

port

Virtual BACnet Network

Parameter name

Description

76800, 115200,
153600

Permitted values

Default value

BACnet Network
Number - Modbus

Network Properties

Parameter name

The router & BACnet Modbus network
number. Each BACnet network should
have a unique number

Description

1to 65534

1051

Default value

IP Address

IP address in dotted decimal format

192.168.1.1

Subnet Mask

IP subnet mask in dotted decimal format

255.255.255.0

Default Gateway

IP gateway address in dotted decimal format

0.0.0.0

Ethernet MAC Address

Time Properties

The Routers Ethernet MAC Address (Read Only)

Factory Set

Parameter name Description Default value

Date & Time Date & Time Current
Time/Date

Send time to the MS/TP Send time/date to all devices on the MS/TP network

network now

Auto. Time Sync. Send Set automatic time sync interval 0.0 Pz Ul A
Send)

Interval (hours : minutes,

0:0=don't send)

Note:

To view the configured

configured with the external keypad.

How to restore the default Network Setup:

IP settings, a UCKRA420external keypad can be used. The P settings can also be

To restore the default n etwork setup power up the Cylon BACnet Router (with the Battery enabled) and
use the following steps.

©ABB 2024 All Rights Reserved.
Subject to change without notice
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ABB cylon@eacnet | T he Cylon BACnet Router

Battery Status (orange LED)

=

Battery Enable Switch

E - Battery Disabled

- Battery Enabled

~ afOe

|

=

1
2.
3.

&

Disable the battery using the b  attery switch. (The orange status LED will turn on)

jAOA 6UA < aol Uudr a# Auodd +

Within 1 seconcenable the battery. (The orange status ~ LED will turn off)

After a short delay (less than 10 seconds) the device will restart with the defaultn  etwork setup.

©ABB 2024 All Rights Reserved.
Subject to change without notice
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ABB cylon@eacnet | T he Cylon BACnet Router

BBMD PAGE

The CBRcan pass messages from controllers on its fieldbus to controllers on other fieldbuses in 2 ways:

1. It can act as a BACnet/IP Broadcast Management Device (BBMD), which communicates with other
BBMDs, and

2. It can communicate directly with controllers on fieldbuses that do not have a BBMD (these are known
A aForgign Deviced g p !

What is BBMD?

Some BACnetd OA £0T Qo ®dp VAA G 3aAUAT T AdAds! dwmdad aAUAYTT AdAa AAC
routers, so that BACnet broadcast s are limited to the IP subnet of the BACnetdevice. A BACnet/IP Broadcast

Management Device (BBMD) is one way to get around this limitation ona  BACnet/IP network of 2 or more

IP subnets.

How a BBMD operates

A BBMD located on an IP subnet 0UG UAUA & _éA'U/'—\l T AadA UOééAUO_ _Uu_ AuAA adaaiadA
i O0OAg UO&&AaAU0 BUA OATu &aAUAYT AAaA A0 uAaa 0A AuvUauvuu Alg 2+

by other BBMDs on other IP subnets and transmitted as a broadcast on their attached subnets.

Since the BBMDUO&&d8AU0& AAO 37 UAOT AOve# U071 UAUT BBMD. EBOBEMBUOA Ua &,
device maintains a Broadcast Distribution Table (BDT), the content of which is usually the same for all
BBMDs within the network. Each  BBMD must know the |IP address of every other BBMD in the network.

Foreign Devices

It is possible to communicate with a device on a su  bnet that does not have a BBMD device (e.g. a BOWS).
This type of device is called a foreign device since it resides on a different IP subnet from the device that
is attempting to communicate with it.

Usually in BACnet/IP a foreign device is on a different subnet  , but this is not a requirement

The foreign device registers with each  BBMD, after which it can communicate with all other devices on the
network. The BBMD then maintain s a Foreign Device Table (FDT) which keeps track of foreign devices.

dzu O ZyD&sa yypz UGAUO

T ~

TheBBMDUAUO AGiGUxd AuO DHDaAOAsad yAUAT T AdA = ! I ZA &
fieldbuses thathave BBMDa # AlG7 &duU&a JgUAOUOUG zOA&U0I Odag AuUAA UWAAED AOUI

S A

Home BBMD Modbus System r

Broadcast Distribution Table

Number _________[IPAddress |

1 152.168.10.1 47808 255.255.255.255

Foreign Device Registration List

ME_EE- TTL (scconds) Remammg Time (seconds)
192.168.250.8 47808 0

-

©

>

[]

=

©

o

. —
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SYSTEM PAGE

Home BEMD Modbus System

System Status

Reset information
Run Time

Reset Count
Powered Up
Powered Down

Restart Router now...

Hardware status

Backup Battery Voltage [State]
Battery Switch Open

MS/TP Port 1 Terminated
Modbus Port Terminated

Board information
Version
Bootloader Version
Serial Number
Sequence Number

ABB cylon@eacnet | T he Cylon BACnet Router

38 days,20 hours,54 mins,2 secs
4

27/10/2004 11:02

09/12/2013 12:31

3.28V [0k]
No
No
Mo

Cylon BACnet Router, ModM, MP1, 3.1C.06 (May 27 2013)
Boot 1.01

CNEMO37018P

20508

ster

Change User Setup

New Username (min length 4 characters) |admin |
New Password (min length 4 characters) | |
Confirm New Password | |
dzu O Dy &dAOU UGAUO 7T U&AuUGAga UGGUAUAAUOUG AalaA AuO DUaA
change the User setup from this page
©ABB 2024 All Rights Reserved.
Subject to change without notice
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ABB cylon@eacnet | T he Cylon BACnet Router

pll zy LDz
WHAT IS MODBUS?

Modbus is an open, royalty -free, industrial communication protocol, used to connect many types of

electronic devices. CBRs1 Ali AT A A& DOUOUAO d20A000AG LIOUAA 0O A pUY aaa
version of the protocol.

MODBUS IN THE CBR
The Cylon BACnet Router (CBR) is also available with Modbus capability (  CBR/MOD or CBR/MODex) and

can be configured for Modbus Master operation. It then acts as a gateway between Modbus RTU devices
and the BACnet Network mapping Modbus devices and points (registers) to BACnet devices and BACnet
points.

Modbus CBRs support Serial RTU, RS2320r RS485, with the following capabilities:
1600 Modbus points
9 48 Modbus devices ( CBR/MOD) or 122 Modbus devices ( CBR/MODex)

Note:  Modbus devices with fractional (¥ or better) unit load s will be required to reach these limit s. Both CBM
and CBT controllers are % unit load devices.

1  Up to 255 points per Modbus device

I Template mapping for common Modbus devices
| | ]

1MODBUS PROTOCOL ’
= |rourer
CYLONBACNET
CBRIMOD

HVAC CONTROLLER
CBM24

dL/SW 1INJVE

Cable Connections

When you are using Modbus you must ensure that you are using the correct cables to connect the Comms
Controllers to the third party devices. It is recommended that shielded, earthed cables are used. Modbus
connections on the CBR/MOD are made through screw terminals. See datasheet  DS0082 for details.

©ABB 2024 All Rights Reserved.
Subject to change without notice
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ABB cylon@eacnet | T he Cylon BACnet Router

Modbus Loading

For Modbus -compatible CBRs, devices with a fractional (4 or better) unit load will be required to reach the
maximum number of Modbus devices.

Unit Loadis a concept created by the EIA 485 specification to help determine how many devices can be
connected to each fieldbus. The number of devices that can be connected depends on how much each
device loads the fieldbus so the more a device loads the fieldbus, the fewer additional devices can be used.
The total Unit Loads on a fieldbus must be 32 or less.

Modbus mode and data format

Only the Modbus RTU (Remote Terminal Unit) transmission format is supported on Modbus -compatible
CBRs. ASCllis not supported.

RS232and RS485are both supported.

The Word length is 8 bits, with one or two stop bits and odd / even/ no parity. The baud rate is also
programmable to 300, 600, 1200, 2400, 4800, 9600, 19200 or 38400 baud.

ZIl §25LD21 g plzyLDz z3Lj2 23Dz

Points in Modbus devices connected to a Modbus -compatible CBR are mapped by the CBRto BACnet
objects. This map is configured inthe Mo d b wed page available on Modbus -compatible CBRs:

Home BEMD  Modbus  System aster

< | Modbus Port Setup (Baud: 38400, Servicing Enabled)

Serial Port (Port 4) 38400 v| Baud, [No__w] Parity,[6 v] Databits, [1 v] Stopbits

Drive
Response Timeout (100-5995 ms)
Retries (0-5) ]
Offline Re-Check Time (0-65535 )
Modbus Servicing Enabled =

@|[+ ][] @ ][ 8] Modbus Device/Point Sctup (2 of 48 devices, 217 of 1600 points in use)

4 Z Device List ~ jice properties
ML 1 - 001 HVAC Mot Device 1 Name 001 HYAC Motor Contral Panel Read Multiple Size 212 Status offline
B 2-005 - Comms | Address 1 BACnet ID 10001 Write Multiple Size 1 Number Points 218

17 BOILER 1 ENABLE
18 v 16 BOILER 2 ENABLE 636 DO Coil
19« 19 HEATING PUMP ENABLE 637 DO Coil
20 v 20 HEATING PUMP DUTY 638 DO Coil
21y 21EF05 COMMS ROOM FAN ENABLE 632 DO Cail
22 4 22BOILER 3 ENABLE 640 DO Coil
23« 23 UF HEATING PUMP ENABLE 641 DO Coil
24 v 24 UF HEATING VALVE 285 AOHoldingReg  fioat

CRRRRRRR
3
S

There are 2 panels on this page, each with a set of  function buttons:

e -
[ -~
©ABB 2024 All Rights Reserved.
Subject to change without notice
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ABB cylon@eacnet | T he Cylon BACnet Router

MODBUS PORT SETTINGS
The top panel shows the setupofthe CBRs & p UV 8aa& UGUAA# Al

Cx
—<

b
o
ety
<
8|

Qi
Ca
bl

£ | Modbus Port Setup (Baud: 38400, Servicing Enabled)

Serial Port (Port 4) Baud, Parity, Databits, Stopbits
orive

Response Timeout (100-9999 ms)

Retries (0-3) El|

offline Re-Check Time (0-65535 )

Modbus Servicing Enabled |

DEVICES AND POINT MAPPING

The bottom panel contains a list of attached Modbus devices, a sub Gpanel showing the setup of any
selected device, and a table showing how Modbus Register s within that device are mapped to BACnet
objects.

@[+ ][~ |[@][®| Modbus Device/Point Setup (2 of 48 devices, 217 of 1600 points in use)

4 2 Device List " 4" Device properties
[ 1 - 001 HVAC Mot Device 1 Name 001 HVAC Motor Control Panel Read Multiple Size 212 Status Online
M 2 - 005 - Comms | Address 1 BACnet ID 10001 Write Multiple Size 1 Number Points. 216

Point properties

T wedbws T At | oo |

T —
ry ~
N 238 S el O O T
[

Modbus Device Settings
When a device is selected in the list, its current settings are shown at the top of the panel:

4 Device properties
Device 1 Name 001 HVAC Motor Control Panel Read Multiple Size 212  Status Online
Address 1 BACnet ID 10001 Write Multiple Size 1 Number Points 216

Paint propertics
o
cov
o Jofeme e e Jroma [0 FASETS 0 o v |
T e

To edit the device settings, first ensure that nothing is selected in the mapping table and then click on the
edit button H This opens a dialog allowing Device Properties to be edited:

Edit device(s) %X

Device properties

Name (upto 32 chars.) [D01 HVAC Motor Contral Panel x|

Modbus Address (1-247)

Read Multiple Size (0-255)

Write Multiple Size (0-255)
BACnet ID (1-4194302)

b

=t

©ABB 2024 All Rights Reserved.
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ABB cylon@eacnet | T he Cylon BACnet Router

The Modbus/BACnet mapping table

Below the device settings sub -panel there is a table that lists all of the = Modbus Register s in the selected
device that are to be accessed from BACnet, and for each one specifies the BACnet object to which it will
be mapped.

4 Point properties

[ 0 Wk, Modbes ] BACnet | Data |

) R % CSy =y 0y

1 w 01 BOILER 1 FLOW TEMP 1 AO Holding Reg  fioat o ALl Degrees Celsius 59.192

If a row in the register/object mapping table is selected, then clicking the edit button [~ will open a dialog
allowing the mapping for that register to be edited. This dialog can also be opened by double -clicking on
arow in the table.

The dialog has 4 tabs:

Info
[oromo: ]
© o
Enable
Read Only ]
Name b1 BOILER 1 FLOW TEMP x
This tab allows you to configure general information for a point. Enabling R e aain Idisables writing to the
point via BACnet
Modbus
Cwrimio: ]
Register D
Format
cov
Scaling |:|
ot o
This tab allows you to configure  Modbus Slave information for a point. This information is obtained from
the Modbus Slave device datasheet.
When reading from the Modbus Slave point, the Sc a ainch @f f sadctulation will be applied before savmg
onthe BACnetside. The COV parameter 8 OA4 Au O AUOUatGA ag 2ul0iu Aud GUUOGAG
of BACnet write s, before the value is sent out by a Modbus Write .
©ABB 2024 All Rights Reserved.
Subject to change without notice
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ABB cylon@eacnet | T he Cylon BACnet Router

BACnet
Info Modbus BACnet Test
BACnet ID
BACnet Unit [Degrees celsius
This tab defines how the Modbus point will appear to the BACnet system.
Test
Value
Operation m m
Py
This tab is a simple dialog to allow you to test the communication link between the CBRand the Modbus
Slavedevice.

©ABB 2024 All Rights Reserved.
Subject to change without notice
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BACnet Field Controllers

pY21l LYl dz ZI | dzDA &

The CBM (Cylon
BACnet Main Plant)
controllers are
ideally suitable for _
main plant control,
including AHUs,
Boilers, Rooftop
units, Lighting etc.

138 mm
118 mm

CAUTION- DANGER OF EXPLOSION IF BATTERY IS INCORRECT
REPLACED.

REPLACE ONLY WITH THE SAME OR EQUIVALENT TY
RECOMMENDED BY THE MANUFACTURER. DISPOSE OF US
BATTERIES ACCORDING TO THE MANUFACTUREF
INSTRUCTIONS.

_|>_e Universal Input
_O_G Uniput

Uniput + Relay

0{: o 1 When these outputs are configured as
>AOGAge AuOg aad™OC(

or terminal 26 as their common
point. Otherwise they use 28, 31, 34, or
37 (<) as their common point.

Relay Common

Common

L
e Point Numbers
o

Terminal Numbers

#q—

3 DDz

Fieldbus Terminator

1 OFF
(fieldbus not terminated at this
controller)

1 ON
(fieldbus terminated at this controller)

Fieldbus Port

External Keypad Port

Service Port

Note: Service Port must not be
connecteduntil afterthe device is
powered on.

Power 24 VAC

Indicator LEDs

©ABB 2024 All Rights Reserved.
Subject to change without notice
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CBM LED SIGNALS

Green LED

comms.

Continuous: Strategy servicing and no

( 20

“0

Flash rapidly (every 100 ms): Strategy not

servicing.

Flash once a second: MSTP comms, and

Strategy servicing.

Note: when Service Port is in use, the
Green LED blinks off as Service Port

comms are received.

Orange LED
@ Off: Normal operation.

( 2L

o0

On: Priority Array set above 16, for one or

more Hardware Points, by external BACnet

Client or by CXpro

LJ 2 dZY DAj

Cycle right to left (red - orange - green):
Upgrade in progress while Controller is in
terminal mode

Note: The strategy is not serviced while in
upgrade mode.

Cycle green to orange
Globals communication/setup problem

Green and orange flash simultaneously
Globals communication/setup problem

Priority Array is set above 16 by external
BACnet Client, or by the Cylon Engineering
Center.

and

ZI| dZ2DA & $ 3DDz PZy dz DXI £3p

The Cylon BACnet Unitary Controller ( CBT) is a BACnet Advanced Application Controller ideally suited to

controlling single items of equipment.

CBT12iVAV/ CBV-2U4-3T

The CBT12iVAV and CBV-2U4-
3T variant s have an integrated
airflow sensor and actuator,
and point support for single
duct and fan assisted VAV
applications.

Note: In the CBT12iVANCBV2U43T,
terminals 3, 18 and 33 are connected
internally.

Note: Use caution when disconnecting
the CBTSTAT connector. It is
recommended that you press
downwards with your finger at the end
of the circuit board, beside the
connector, while pulling the connector
upwards.

7.06"
179.3mm

CBT-STAT/
CBT-STAT-H

4,
133,

|

8.09"
205.5mm

©ABB 2024 All Rights Reserved.
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CBT-4T4-4T

Note: In the CBT-4T4-4T, terminals
12, 15, 17, 24, and 34 are connected
internally. When a controller is
powered,

24 V AC is available for low current

devices at terminals 12, 15, 17, and 24.

The total combined current must be less
than 0.9 A.

CBT-3T6-5R
The CBT-3T6-5R variant
includes relays capable of

switching mains voltage, and
preconfigured strategies for
Rooftop Unit and Heat Pump
applications

Note: CBT14 is intended for field
installation within another enclosure

CBT-4T4-2U1R

ABB cyloneBacnet | BACnet Field Controllers

130 mm

120 mm

;&0

ol .. 2O

37383940 3536

e

M
p
B
o
IS
I
pas
2
&
12+ —a—f 55—
s
5
o
&

13+ —~lt——
N— ——-—

24V AC —t—|

2

<z}
<GH
_—
m
1234567 °
||

A é‘%‘ﬁaﬂ{‘é

= v
§ Hy
3

[z ]33 14 1516

[7 ]38 920 21|32 23] 34 ]

i

TTZIS a8 8 T [ET010] [1234567] [om| LLIRIBIR]
= A+ B- A+ B-
W ‘7‘7 W%EES ?i_,s

©

s

[Ai]92 13[4 5 ]6 A7 8 [ 1920 2122 ]23]24]

E—
:
9 |

©ABB 2024 All Rights Reserved.
Subject to change without notice
WWW.CYLON.COM

26

MANO106 rev 61



CBT INDICATOR LED SIGNALS

CBTAT44T | CBTI12iVAV
CBT3T65R
CBTAT42U1R
Red LED o o

Continuous: Optional battery is healthy.
Flash once a second: Indicates no battery/battery is low.

Note: Battery is present only on custom versions.

A CAUTION - DANGER OF EXPLOSION IF BATTERY IS INCORRECTLY REPLACED.
REPLACE ONLY WITH THE SAME OR EQUIVALENT TYPE RECOMMENDED BY THE
MANUFACTURER. DISPOSE OF USED BATTERIES ACCORDING TO THE
MANUFACTURER'S INSTRUCTIONS.

Green LED
Continuous: Strategy servicing and no comms.
Flash rapidly (every 100 ms): Strategy not servicing.
Flash once a second: MSTP comms, and Strategy servicing.

Note: When Service Port is in use, the Green LED blinks off as Service |2
comms are received.

Yellow LED
Off:  Normal operation.
On: Priority Array set above 16, for one or more Hardware Points, by
external BACnet Client, or by the Engineering Center / CXpro

Cycle leftto-right (CBT-4T4-4T / CBT-3T6-5R/ CBT-4T4-2U1R)or
top to bottom (CBT12iVAV)
Controller is in terminal mode.

Cycle rightto-left (CBT-4T4-4T / CBT-3T6-5R/ CBT-4T4-2U1R)or
bottom to top (CBT12iVAV)
Upgrade in progress while Controller is in terminal mode.

Note: The strategy is not serviced while in upgrade mode.

Cycle green to yellow
Globals communication/setup problem

ol Al

@

O Q| @« @
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Green and yellow flash simultaneously

Globals communication/setup problem
Array is set above 16 by external BACnet Client, or by the Engineering

Centre.

and Hardware Point Priority

CBT12IVAV, CBV-2U4-3T AND CBT-4T4-4T

4

CBT12iVAV
CBT12/14

CBT12iVAV
CBT12/14

«3—0

—-0-0

Common

Point Numbers
Terminal Numbers

BACnet MS/TP Port

Important : In order for the
BACnet MS/TP bus to operate
reliably, the common power
connection (terminal 33 %) must
be connected to Earth. Itis
recommend ed that this is done
at the 24 V AC transformer.

BACnet MS/TP Terminator

TOFF
(BACnet MS/TP bus not
terminated at this controller)
TON
(BACnet MS/TP bus
terminated at this controller)

Power 24 V AC
Important : The common power
connection (terminal 33 +) must
be connected to Earth. ltis
recommend ed that this is done
at the 24 V AC transformer.
WARNING
CBT14UNIT MUST BE
EARTHED

Digital Outputs
Relay digital outputs (24 V AC)

Universal Input
UniPut
UniPuts + Triac

Airflow Sensor

Service Port (RJ-45)

Note: Service Port must not be
connected until after the device is

powered on.

Service Port (screw terminal)

Service Port must not be
connected until after the device is
powered on.

Note:

7-way DIP switch. Setting this to an
address between 1 and 127 and cycling the
power will force the controller to update its
MAC address to match the DIP settings.

Note :  Failure to subsequently return the

switch to all zeros will render the
unit unable to be configured
electronically or remotely.

UniPut current sink enable jumpers

g8

Sink Sink
disabled enabled

Indicator LEDs see CBT indicator L ED Signals
on page 27)

Room Display / CBT -STAT Port

Room Display / CBT-STAT Power supply
Room Display / CBT -STAT RS485
Rotary Actuator

Actuator direction selector

Damper Manual Override

Internal Actuator Outputs
Room Display / CBT -STAT Terminator

el 9

OFF (Not ON
Terminated) (Terminated)

©ABB 2024 All Rights Reserved.
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CBT-3T6-5R

. . Terminal
Location Illustration Numbers
by [ 35 ] 36 |

ﬂ%"' I 24
ezl

2 37,38
Q
1

39, 40

' A+ B- 35,36
=

Description
BACnet MS/TP Port

Important: In order for the BACnet MS/TP busdperate reliably, the common power
connection (terminal 33{:) must be connected to Earth. Cylon
recommend that this is done at the 24 VV AC transformer.

BACnet MS/TP Terminator
The Modbus Terminator Switch is located below the port. If the
switch is towards the [icon, then termination is in and if the switch
is towards the ficon then terminationis out .

Power 24 V AC

Important: The common power connection (terminal 33 ) must be connected to
Earth. Cylon recommend that this is done at the 24 VV AC transformer.

Note: THIS UNIT MUST BE GROUNDED

UniPuts with Triac

UniPut current sink enable jumpers

d B

Sink Sink
disabled enabled

Universal Inputs

24V AC output

Relay digital outputs 240 V AC, 2 (1) A
(USA: Pilot Duty 120 V AC, 72 VA)

A WARNINGHAZARDOUS VOLTAGES.
DISCONNECT SUPPLY TO MAINS RELAYS AND 24 V AC TO UNI"
BEFORE WIRING.

Relay digital outputs (24 V AC)

Service Port (RJ45)

Note: Service Port must not be connected until after the device is powered on.

Indicator LEDs

Keypad Port

Room Display / CBT -STAT Power supply

Room Display / CBT -STAT RS485

Room Display / CBT-STAT Terminator
[=Je] OFF (Not Terminated)

E@I ON (Terminated)
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CBT-4T4-2U1R

Location lllustration
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Terminal
Numbers

35, 36

33,34

11,13

14

23,24

A
S)
+

37,38

39, 40

Description
BACnet MS/TP Port

Important: In order for the BACnet MS/Tius to operate reliably, the common power connection
(terminal 33=) must be connected to Earth. Cylon recommend that this is done at the
24V AC transformer.

BACnet MS/TP Terminator
The Modbus Terminator Switch is located below the port. If the switch is
towards the @ icon, then terminationis in and if the switch is towards the ¥

icon then termination is  out .
Power 24 V AC

Important: The common power connection (terminal 3‘.}:) must be connected to Earth. Cylon
recommend that this is done at the 24 V AC transformer.

UniPuts with Triac

Universal Inputs
UniPuts

24 V AC output

Relay digital output 240 V AC,
Maximum Load: 240 V AC / 8 A Max

A WARNINGHAZARDOUS VOLTAGES.
DISCONNECT SUPPLY TO MAINS RELAYS AND 24 V AC T UNI"
BEFORE WIRING.

Service Port (micro -USB)

Note: Service Port must not beonnected until after the device is powered on.

Indicator LEDs

Keypad Port

Room Display / CBT -STAT Power supply

Room Display / CBT -STAT RS485

Room Display / CBT -STAT Terminator
& ele] OFF (Not Terminated)

[e[*e] ON (Terminated)
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DIMENSIONS

L 166 mm

‘ 6.54"

-
| cylon® CBX-8R8 ==
o

110.5 mm
4.35"
89.5 mm

|

Y en BV o n fsasassuugsl

=T [ mrelmrelsrs] I I @l s=sasiuisism

WIRING
CBX-8R8
95 | 96
|37654321Hﬁ( 'fl]| =1 o<t
=1

= 24\ 512—“
o [s] v
&) B- A+ O B- A+
|93 94||E< D|3e|40|41|42[43[44|3 D

©

FLX-8R8 and FLX-8R8H

543 2 1 L1l2]3]4a]s5]6][7]8
= = =
VEVVEVVE
(3] o O
I —_———— —_————==
1]
1]
1]
1]
11
" a
= = =
.- e} 0 Q
LI ] Q O ]
26 [2r [ 28 J20 Jao [ar Jaz[as
=
Q
Q
— ||y
Qflo
CAUTION- DANGER OF EXPLOSION IF BATTERY IS x|x

INCORRECTLY REPLACED.

INSTRUCTIONS.

REPLACE ONLY WITH THE SAME OR EQUIVALENT TYPE
RECOMMENDED BY THE MANUFACTURER. DISPOSE OF USEL
BATTERIES ACCORDING TO THE MANUFACTURER'S

Common

Relay Common

Point Numbers

Terminal Numbers
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TERMINALS

Locati lllustration Terminal Description
on
ocatio Numbers P

POOROOPRDO@OE M X Unversalinputs . .
! When input is configured d3igital:

9 LEDOff: open circuit or logic "off'
1 LEDOR: logic 'on'
When input is configured aResistor/thermistor.
1 LEDOff: valid resistance connectetl¢teY n m A& O2 dz
1 LEDSlow blink resistor/thermistor not connected
When input is configured a&nalog
1 LED intensity is modulated by the analog signal
When the LED is blinking:
9  Fast blinkindicates error condition
1 Two short flashedollowed by a valué indicates the input is in an
override state (overridden bgngineering Centgr

*Note: The LED intensity illustrates the value measured at the input terminals. The flash india
that this value has beeoverridden.

1; > + UniPuts + Relay
When a Uniput channel is configured as an input, the LED signals are
identical to Universal Inputs above. When configured as an output the
following apply:
When output is configured as Digital :

1 LED Off: open circuit or logic 'off'

1 LEDORn: logic 'on'
When output is configured as Analog:

1 LED intensity is modulated by the analog signal
When the LED is blinking:

9 Fast blink indicates error condition

1  Two short flashes followed by a value indicates the output is

in an override state (overridden by Engineering Center or HOA).

@ F 93,04 24V AC Power
0 ﬁ, MO X Auxiliary Power: 18 V DC output on 2 terminals, 60 mA total
G
& e 95,96 MS/TPPort (R$485) screw terminal
° BT MS/TP subnet terminator switch is located beside the port. If the switch is
EET towards thefiicon, then termination i and if the switch is towards thgicon
then termination isout.
__57 0 ¢ X UCURoom DisplayOBFSTAPort
E 7 rsrers TheCBTSTAT bus Terminator Switch is located beside the port. If the switct

then termination isout.

e towards thefl icon, then termination is and if the switch is towards thgicon
43, 44 Modbus RTU [future option]

] TheModbus Terminator Switch is located beside the port. If the switch is
== towards thefl icon, then termination is and if the switch is towards thgicon

then termination isout.
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Location lllustration
= e
?
) EXEXEN
! \:‘NU . rﬂ[‘:
= T =

Description
Service Port (Micro USB)

8-way MS/TP address DIP switch (CBX only)
dzt 0 T U0GAAUGGIOAGE yYZUOA pYyz ATV AOaa
BACnet) or manually using the 8 -way DIP switch .

1) Manual setting for ease of replacement : Setting the 8 -way DIP switch to an

address between 1 and 254, and then cycling the power, will force the

controller to update its MAC address to match the  DIP settings. To replace

a manually-addressed controller in the field simply copy the  DIP switch
setting of the controller you are replacing.

2) Electronic setting for remote configuration : Setting the 8 -way DIP switch
to all zeros will allow the MAC address to be set electronically either locally
by USBor remotely over BACnet.

It is also possible to use manual setting for initial commissioning, and
then cycling the power to force the controller to update its MAC address
to match the DIP settings. To enable subsequent electronic configuration,
set the DIP switch to all zeros. The controller will retain the manually -set
address until it is electronically overwritten.
5-Way FLX bus address DIP switch (FLX only).
This sets the address of the FLX unit on its local FLX bus.

Output Override CBX-8R8-H and FLX-8R8-H only)
Bottom position : Off - outputs forced off.
Centre position : Auto - outputs are controlled by strategy.
Top position : Manual dffor digital outputs, the output is forced on. For analog
outputs the knob setting controls the output value.

Note : Manual position is supervised, i.e. the  strategy is aware of the manual value.

Inter-module connection sockets

Inter-module connector

FLX bus terminator

Indicator LEDs
(for Indicator LED signals, s€8X and FLX Indicator LED Signals on page34)
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CBX AND FLX INDICATOR LED SIGNALS

Off On Slow Blink Fast blink
Red LEC . . . .
- Power is off Power is on — Unit Rebooting ——
(Power)
Green LELC o F Strategy Loaded Strategy Loaded and No Strate
U:L';:qsir:wt but no network device communicating Ioadedgy
- (Status) 9 connectivity on network
Yellow LED FLXbus FLX bus
comms are No FLX bus comms FLX bus address clash Comms error
(FLX) ok
—
During firmware upgrade the Yellow LED will remain on while the strategy/comms section reboots, and
then the LEDs will rotate Red -Green-Yellow while the 10 section reboots.
Note : During typical operation, the Red LED should be on, the Green LED should be -

blinking and the Yellow LED should be off. g
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ABB cyloneBacnet | BACnet Field Controllers

+ 11 ] 3DZ DA+ # & Nj otDz2d?" &4 NJ

The FLX-PS24power supply module is designed to deliver reliable and consistent output power to the FLX
I/0 modules, and allow the
points :

CBXi trunk to be expanded beyond 64 I/0O points to a maximum of 96 /O

FLX-PS24

ATSTEIS SRSt otor:

" AL LA

-
[yt prxions =

-
[

S

=
=
.

FLX1/O
A (i CBX & CBXUBAGM2I® field controllers. FLX-PS24facilitates remote connection of ~ FLX
FLX-PS24 can power a bus

Additionally , the FLX-PS24 can be used to extend the distance between the remote mounting of

OUT aid0a
modules to CBXor CBXito a maximum overall length of 1200 m (3280 ft). Each
segment of up to 30 m (100 ft):

_FLX-PS24

s e

— 1ihiRitie —T

Max 15 m / 50 ft (AWG 22)

Max 15 m / 50 ft (AWG 22) ‘
Max 30 m / 100 ft (AWG 18] 1

Max 30 m / 100 ft (AWG 18]

Maximum Comms distance 1200 m (3280 ft)

The power supply module can also be used to power field devices that require DC power when connected
to the CBXand CBXi controllers by provid ing 20 V DC DIN rail-mounted power supply for external field
devices using the FLX-RMC:

FLX-PS24

|eybonm purpszs

[ oppooonnon 7ﬁ - [:EE
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DIMENSIONS AND WIRING:

57 mm o

h 2.24" -
- 39mm__ _

h 1.54"

_ 62.5mm _
B 2.5" -
.

. mA _ Eneas] Unit Rating:
@afhont]  HES I
LISTED AW 22 (0.

OPEN ENERGY MGT EQPT, CLASS 2 c E ,@

L

il

| cylon® FLX-PS24

89.5 mm

N

3.5"
45 mm
1.77"

—

oy
!

[
-}

Terminal Numbers

93, 94

NA

NA

Description

24 V AC Power

Inter -module connection socket s

Inter -module connector
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ABB cylon@BACnet | INStallation

Installation

i 2D21 & | Il d23 Dz
Main Plant Controllers (CBM & CBX)

CBM and CBX outputs that are configured as relay outputs must use either terminal 25 (RLY CMN 1) or
terminal 26 (RLY CMNZ2) as their common point.

All other CBM and CBX output configurations must use 28, 31, 34, or 37 (CMN) as their common point.

Unitary Controllers ( CBT)

On CBT controllers, terminals 12, 15, 17, 24, and 34 are connected internally. When a controller is powered,
24V ACis available for low current devices at terminals 12, 15, 17, and 24. The total combined current must
be less than 0.9 A.

IMPORTANT

Note :

Note :

Earth all CBT controllers by connecting the CMN wire (G o) on the secondary side of the 24 V AC
transformer to Earth at one point.

CBT controllers do not have battery -backed memory. With Firmware version 7.5.8J or earlier, when a
setpoint is changed froma  B-OWSit will be written to flash on a 10 -minute cycle, so that if the controller
is power -cycled before that happens the setpoint value will be lost.

Because CBT controllers do not have battery -backed memory, when a Strategy is downloaded to the
controller it will be written to Flash memory after a period of about 14 seconds. While writing, the
controller will be unresponsive for several seconds. If the controller is power -cycled before this write
happens, the downloaded Strategy will be lost.
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s lj dzdl ZN1 1 32d2 Zyp Ylz Zydz £23%z ZI |
CONNECTING 24V ACPOWER SUPPLY

The terminal labeled "GND" connects to the / \
secondary of the 24 V AC isolation [ T ] ] 3
transformer. This wire (G o) must be 'IED
connected to mains earth at the SO TDOTBET =
transformer. The diagram here illustrates
the correct connection of a CBM to the 24 % 2
V AC supply. Of|>
<
N
G
L
GO
N
Earth

(green/yellow wire)

The terminal labeled "24 V AC" connects to the other wire of the 24 V AC isolation transformer secondary,
usually via an external fuse. In calculating the rating for this external fuse, refer to the controller datasheet
for the VA of the specific controller.

Power Terminal test

When setting up a power supply, the following p ower terminal test must be carried out when the first
CBMI/CBT controller is connected to it. This test requires the use of an AC voltmeter.

1.  Switch voltmeter to > 250 V ACrange.

2. Apply power to mains transformer.

3. Check voltage and polarity before connectingto CBM or CBT controller.

CMN

Earth
(green/yellow wire)

4.  Apply power to the CBM, CBXor CBT controller via the mains transformer.

5. Measure the voltage between the labeled 24 V AC and mains earth. If this reading is not 24 V AC
+/ - 20%, there is a wiring fault.
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Warning:

Note:

Note:

Note:

ABB cylon@BACnet | INStallation

CONNECTING NETWORK BUS

Although the fieldbus is protected from high
voltages, it is advisable to check the cabling.

The recommended network cable is Belden 9841 for maximum line length and Belden 8132 for distances of
less than 500 m.

The RS485standard, on which the MS/TP fieldbus is based, allows a maximum line  length of 1.2 km (4000
ft) . Distances greater than this cannot be guaranteed for reliable operation.

A segment of cable is a length of cable running between two consecutive field controllers. The shield on
each segment of cable should be grounded with a short stub at one point only.

The grounding point for the shield should be as close as possible to terminals A and B.

The twisted pair consists of two wires with different colors. Assign one color to terminal A, and the other
color to terminal B.

Keep the same wiring color code assignment for all ~ Cylon BACnet controllers on the fieldbus. Failure to
follow this procedure will make it much more difficult to subsequently trace any wiring faults.

The ground stub length of the twisted pair should be close to zero. The maximum length is 250mm.

Strain relief should be provided on the fieldbus cables so that no force can be applied to terminals A and B
by cable movements.

The RS485 fieldbus requires a terminating resistor at each end of the fieldbus.

9 If a CBRis at the beginning of the fieldbus, the first terminating resistor is on the CBR and is in/out
selectable with the terminator switch. The other terminating resistor should be installed at the end of
the network, i.e. between terminals A and B of the last  Field Controller (CBM or CBT). This resistor is
in/out selectable using the terminator switch on the CBMor CBT.

9 Ifthere is a Field Controller (CBM or CBT) on each end of the fieldbus and the CBRis in the middle, the
terminating resistor will be installed on the first and last Field Controller s between terminals A and B.
This resistor is in/out selectable using the terminator switch on the CBMor CBT.

Ferrules are suggested for connection of the network wires to terminals A and B (e.g. Weidmuller 0.75mm
ferrule and Weidmuller PZ4 Crimp tool ).

Note: The RS485 fieldbus for all Cylon BACnet controllers must be

wwired with Belden 9841 or equivalent cable.
waeUAOT 04 A 1V AOag 1T uUAUOG
fieldbus).

wterminated with a 120 Ohm resistor which is built into our controllers at the start and at the end of the
network.

Failing any of these requirements will lead to intermittent and permanent loss of comm unication s with
devices, and also a slower network.

T e

Whitrah(i fieldlus oP Avith a adodbis RZ4g51 Ul ¢ &
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ABB cylon@BACnet | INStallation

CONNECTING INPUT PORTS

Each input port consists of 2 contact points, one for input signal and the other for the corresponding
ground. Each ground (CMN) terminal is shared between two input signals.

The sensor cable should be AWG 20 minimum gauge (3.3 Wper 100 m approx.) twisted pair shielded cable
e.g. Belden 8760 or 8762 2 -core cable.

The sensor cable shield should be grounded at one point, close to the input port of the Field controller.
There should be a screw and nut or alternative arrangement located there to accept this shield.

Q WHAT IS THE RECOMMENDED WAY TO CONNECT GROUND WIRES FROM
SENSORS AND ACTUATORS TO THEBM I/O TERMINALS?

There are two I/O terminals for every one Return/Ground terminal in a Main Plant Controll¢
best accuracy in signal measurement you must not share Return/Ground wires bel
equipment i.e. Each piece of equipment should have its own Return/Grouadyeiing back to the
Main Plant Controller Terminals.

Do not share Ground wires between Outputs and Inputs.

Note: the use of ferrules is recommended for connecting wires to the saeawinals. As a resul
in most cases each ferrule used for Ground connections will have two wires crimped into it.
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CONNECTING UNPUT PORTS

The 2 x RLY CMN terminals normally should be connected to Ground/G 0. They should be wired directly back
to the Ground side of the transformer secondary. Because of the high switch currents coming from the
Relay Common terminals it is recommended not to share these return wires with other equipment. The
loads are then conn ected directly to 24 V AC.

It is possible to connect 24 V ACto the Relay Common terminals and 3rounde  Aoadd butithis requires
careful attention to wiring and the ~ Strategy to ensure 24 V ACis not accidentally switched outtoany 0  Qp0
V actuators that may be used.

It is recommended for normal applications to keep Inputs on Points 1 to 16 and outputs on points 17 to 24
where possible in case of wiring or ~ Strategy errors.

When using the Output Points 17 to 24 as 0 + 10 V outputs, then the Return terminals are the CMN
terminals which are internally connectedto G o (GND/CMN) in the Main Plant Controller (  not the RLY CMN
terminals, which are isolated from GND).

9 INTO WHICH MODE SHOULD UNIPUTS BE CONFIGURED FOR DETECTING 24
AC?

To detect the presence or absence of Y/ACon an input you should normally select Acti
Digital Input (6 10 V) mode. Connect th&ini Ewxtt rmaadule to the Digital Input Hardwar
Point to access the 24 ACstatus

Only use Digital Passive (\(éltee) mode for 24/ AC detection when you specifically need 1
distinguish between open and short circuit input states e.g. detect when\é&2Zbulb has gone
open circuit.

e WHAT HAPPENS IF | CONNECT 24 V ACNTO AN OUTPUT?

All'I/O in the Main Plant Controller range in all modesperation are protected against voltage
up to 24V AC. However wheltJniPutsare configured intaelay modecare must be taken in thi
wiring of the controller to ensure that relay contacts do not sh
24V ACto GND as the resulting high currents could damage the controller.

J \
Relay

conacis N N

o, ST I

Power SubNet
Uniput™ (24 Vac) Terminal
Terminal

Relay
Common

Note:
Do NOT configure UniPuf™ terminals into
24 Vac Relay Mode if they are wired like this.

0 HOW ARE HARDWARE POINTS 1 TO 24 CONFIGURED IN MAIN PLANT
CONTROLLER®

In the factory alUniversal Input andUniPutl/O terminals are configured in &éfe Input mode.
In this safe mode, Zero Volts appears on the terminals, all relay contacts are openVAAL:
can safely be applied to any Hardware Point. This is how the terminals will appear wr
controller is first powered up.
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ABB cylon@BACnet | INStallation

The Main Plant Controller terminals also go into this safe mode whefStitategyis wiped or
when the setup block is set to zgfice.Strategyis not running).

s dz2l ZI1 1 3Zdz ZYNJ ZI | dzD4 & & 3 DDz
APPLY POWER TO THE CBX8R8(-H)

Set the CBX MS/TP Address

To communicate to other MS/TP devices on a BACnet® MS/TP network, the MS/TP address must be set to
a unique address within the MS/TP subnet. Where possible, there should be no gaps between addresses.
The BACnet®Instance Number must also be unique for the BACnhet®site.

The 8-way DIP switch can be used to set the MS/TP address when the device is first powered on.

 The address is set in binary, from 1 (0000001 ) to 127 (1111111 ).

T vy aaU0AT o OUAOT AU Aud 1 OGAOA P Alneded fo the olige @preséntse 0.UAAUpP A
’ A A Ut Au

1 Theright -OUAA &ada2U0AT U0 PGAAOCAOUIPoPH ADR ADAS$H QADA &a2UAI
most -significant bit.
00000001 e ey
Address 1 &
01000000 L
Address 64 -
01011000
Address 88
11111111 e :
Address255 Sl
0000000
Software Selectable*

¢

*Note : Ifitis required thatthe CBX-8R8(-z3 pca AV T AOaa 1T Al &40 T U0UGs0UaAaAOT AOUUAOGg A
via USB, then once the CBX-8R8(-H) has been powered up ( /nstallation step 0) the 8 -way DIP switch should
be set to all zeros.

Setting the 8-way DIP switch to all zeros will allow the MAC address to be set electronically either locally
by USB or remotely over BACnet®

Itis also possible to use m anual setting for initial commissioning, and then cycling the power to force the
controller to update its MAC addr ess to match the DIP settings. To enable subsequent electronic
configuration , set the DIP switch to all zeros. The controller will retain the manually  -set address until it is
electronically overwritten.

Note : If no address had previously been set (e.g. when the device is received from the factory), then a device
that is powered -on with the DIP switch set to all zeros will use the last 2 digits of its serial number  as its
initial address.

The MS/TP baud rate must match on all devices onthe  MS/TP subnet.
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ABB cylon@BACnet | INStallation

Connect 24 V AC Power to the CBX-8R8(-H)
For the initial configuration of the device, the controller must first be powered on.
Note:  Service Port (USB connection) must not be connected until after the device is powered on.

The CBX-8R8(-H) requires 24 V AC supplied from an externally mounted power transformer. One conductor
of the transformer must be grounded to an earth ground to avoid damage to the controller. This conductor
will be wired to the COMcommon) terminal of the controller. The wiring diagram is shown here:

= 24V~
o]

Note:  Ensure the 24 V AC and Common wires are correctly connected to the controller. If the wires are swapped,
it may cause damage to anything connected to the controller.
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ABB cylon@BACnet | INStallation

CONNECT THE CBX TO THE MS/TP NETWORK

Attach RS-485 communication wires to the ~ MS/TP Subnet port

Wiring the RS485 network involves connecting the A+ (95) and B- (96) terminals in a daisy -chained

configuration. One end of the network will be connected to the Fieldbus of the Network -level controller or

BACnetRAUa AOA! YA Aud UAuOA OGY Us AuUO 0O0A2UAU# Aud GAaA 1 O,
al00t +#20¢t resistor or, if the last device is a CBX, users can switch the MS/TP  Subnet terminator

switch (located beside the MS/TP port) towards the {1 icon. This will effectively terminate the network. The

shield (screen) must be carried through the entire n ~ etwork.

If the RS 485 network is wired to an  eSC, then the shield will be grounded at the  eSC.
If the RS485 network iswiredtoa CBR the shield must be grounded at one point on the network as shown

below:
Network -level Controller or CBX-8R8(-H) Network Segment ( CBX-8R8(-H) Network end
Router end
Network Network
Termination Shield continuous Network cable Termination Shield connected to
Shield connected at end switch set to throughout the segment daisy - switch set to ON earth at one end of
of network only OFF network chained to next device at end of network network only
com \ N \ _ \ 1L
+ |5 ;
@D
bres4321 |5 fElB] ilz[s[a]s]6 788 [w][n]iz [ ] vresaa2 B f|Bl®]
o E fEeE R AALA IR oo E fEeE
L] . o e o L]
a0 WS TP Accress] WS TP Subnet [N
Terminat e the MS/TP network
If the CBX-8R8(-H) is the last device on the RS -485 network, thenits MS/TP subnet terminator switch must
a0 aOAgfAU ¢
=)
—
[{e]
>
Q
©
o
. —
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ABB cylon@BACnet | INStallation

CONFIGURE THECBX-8R8(-H) FOR BACNET®COMMUNICATIONS

CBX-8R8(-H) Default Settings
The CBX-8R8(-H) is shipped with the following default settings:

MS/TP Address: last 2 digits of the numeric portion of the serial number*
BACnet®Instance Number : entire numeric portion of the Controller's serial number*
MS/TP Baud Rate : 38,400 bps

*Note CBXa OAUAG GaUlaOAad Adexgfaldwkdby A geduéntial ndraberdollowed by a letter:  cCBX
(numeric portion) (letter)

Note 26 AuO 30aUO0OAU0UT UUAAOUGe U6 Au Gosz AlANMSITREdDASs & $fd) 206
rather than 0 to avoid conflict with the CBRdefault MS/TP address.

e.g. If the Controller serial number is ccBX727458C# AU O 3 G & U O A12i458 lit)tAah dade Ghe MB/EP
address would be 58 and the BACnet Instance Number would be 727458 .

—————————————

If the Controller serial number is occBxs12300c# AU O = 0 a U O Adi1d300 lin)tAaA dade Ghe MB/EP
address would be 100 and the BACnet Instance Number would be 812300 .

Cx
Q-1
Cx
Qx

O«
T

Connect CXpro"® to the CBX -8R8(-H)

Connect the laptop to the  CBX-8R8(-H) through a BACnet®Router such as CBRor ASPECT®Control Engine
(ACE- Matrix or Nexus Series) via Ethernet , or directly using a standard Micro -B USBcable.

Note: When the CXpro™® PC is connected to the CBXUSB port for the first time, you will be prompted to install o
A T AUAEOIST MR d ad\eAI\Aemtm[Mo w AGOT AidOli aoioi A Auo ICXpﬁoﬂDOa GUGY 00t
to connect to the CBX If you are using Wlndows 8.1 this driver may not be available by default, please

contact Cylon TSG for a copy of the driver.

Once connected to the controller, it is possible to change the settings on the controller using CXpro"P -for
details see the CXpro™ User Guide (MAN0133) available from the Cylon support site
(http://support.cylon.com ).

Note: Itis notrequired to changethe Si Ne mberrCo mnGo nt 1 prdsét ealues. It is however recommended
to matchthe Fi eCloch t 1 anldirése with the MS/TP Station address (see below).

(If required) Set Device Instance & MS/TP Address

Note : This is only possible if the MS/TP address switch is set to Zero.
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Confirm or set MS/TP parameters

MS/TPBaud Ratss the Baud rate at which all the other devices on the subnet ( Fieldbus) are communicating.
All devices must be configured for the same baud rate for communications on the subnet.

Device IDis the BACnet device instance number. Every BACnet controller within the site must receive a
unique BACnet instance number to ensure proper communications. This BACnet instance number should
be unique even across subnets. By default, it is set is set to the entire numeric portion of the Controller's
serial number.

Device Namas the user -assigned name for the controller. This is not necessary for BACnet communications;
however, it is useful to name each controller for organizational purposes.

APDU Timeout Second&ave this at the default setting of 3 seconds.

MS/TPStation is the device MS/TP address. This is the unique address users must give each controller on
the subnet ( Fieldbus).

MS/TPMax Masters0a Au O UAGUUaU Ai7 A0aa AuAA AulUa TUGAAUGGOA 2004
Because this is a BACnet master device, it will go into this state to search for the next BACnhet master device

to pass the token to. To optimize the speed of the network, it is recommended that the last master device

on the subnet be set at the maximum  MS/TP address on the network. For example, if the last device on the

subnet ( Fieldbus) is the CBXataddress 63, then users would setthe MS/TPMax Mastersto 63. This will speed

at Tool0adtoil AAOUGA A&d UA 0G4 GUA UU UOGAU AudO dJuudd oUA
to the eSCor CBM at MS/TP address 0.

Cx
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CONNECT THECBX-8R8(-H) TO FLX UNITS
The 1/0O capabilities of a CBX-8R8(-H) can be extended by the addition of FLX-8R8 and FLX-8R8-H devices.

These are connected to the CBX-8R8(-H) by means of a standard module interconnector (FLX bus

connector ), one of which is shipped with each  FLX device.

Set the FLX address

3AT 0 08 AuO g&NJ adUAa TU0GGOT AOT AU A a00UGO ZyNFLXE
bus. The address is set by the 5 -way DIP switch.

\

® s

YT

The terminals on a FLXunit will be accessible within the CBX Strategy with point numbers prefixed by this
address as illustrated below:

Inter-module bus Address DIP switch setting Point numbers
00001 o~ Ao D9+
1 11"
00010 rsNOr £ zdlru ;9 +
2 a
00011 e <9: + <
3 TG
Note : If there are 2 devices on the same FLX bus with the same address dpcluding 0, the address of the CBX-
then the bottom (yellow) status LED will blink slowly to indicate a FLX bus address clash .
Join or terminate the FLX bus
Place the devices side -by-side and place the FLX bus connector into the two

adjacent sockets at once.

The end device on a CBXset (either a FLX device or the CBXitself if no FLX devices are connected) must

have a terminator inserted into its interconnector socket. One terminator is shipped with each CBX-8R8(-

H) device.

0

Ilgl

ERESENES

S
'G)E ;OCDCJ

(If required) Set up FLX bus extension

If a FLX device cannot be located beside a CBX, CBXi or another FLX device then The FLX bus can be
connected by cable using two FLX-RMC Remote Module Connector s, sold separately.
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v+
R5485 -
Shield
I RS485 +

ov
RS485 +é
RS485 -
v+

Connect cables to the two supplied  FLX-RMC screw-terminal connectors as shown above with the
appropriate length of cable.

Note: Use Copper or Copper Clad Aluminum conductors only. Multiple wired connections can be used
between FLX modules, but the total FLX bus length must be less than 1200 m (3280 ft) for RS -485
communications.

Note : The total length of FLX bus segment s powered by one source ( CBX, CBXi or FLX-PS24) must not
exceed the following lengths:

Cable gauge Max length
AWG 18 30 m/ 100 ft.
AWG 22 15m /50 ft.

FLX-PS24

FLX-P524

Max 15 m / 50 ft (AWG 22} Max 15 m / 50 ft (AWG 22}

Max 30 m / 100 ft (AWG 18) Max 30 m / 100 ft (AWG 18)

Maximum Comms distance 1200 m (3280 ft)

If the RMC is connected to the Left -Hand side of a FLX-PS24, then it is not strictly necessary to connect the
0V and V+ lines:

kd &]0] 2 RDEDDEDDOBDEHDDE RIOODDEDDODDEDDE)| RICDDEDDERDERDE

T i i S— — i s i | T T
C20g i olaloln Sole Slole olealuls)| DDAV DAHDBDE OleTol Slole STole olals)|

FLX-PS24 .- pod | bosoog G |

s = a T
POTHE T 2T
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Attaching RMC terminals

Remove the Interconnect (if installed) from the right -hand side of the FLX, FBXi, CBXi or CBX where the
RMCis to be installed.

Slide one RMCconnector into the T -slot of the CBX or FLX at the point at which the BUS is to be extended.

50V — 50V —
3/ R5485 + i) RSAB5 +
3 Shield s 3/ Shield s
2 RS485- o 2| RS485 -
TV 4 — 1Y+ —

Slide the other RMC connector into the Left -Hand T-slot of the remote  FLX.

Note  The termination block can only be used on the  right -hand interlink connector of the last ~ FLX unit on the
FLX bus.

While it is possible, i n a multi -tier system , to connect intermediate tiers from right to left to ease
installation |, the final tier must be wired from left to right  so that the FLX bus can be terminated on the
RHS connector of the last FLXon the bus
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INPUTS AND OUTPUTS

The CBX-8R8(-H), FLX-8R8 and FLX-8R8-H have identical I/O capabiliies  dleach has a set of 8 Universal
Inputs and a set of 8 UniPuts with relay.

FLX-4R4 and FLX-4R4-H have 4 Universal Inputs and 4 UniPuts with relay.
FLX-16DIl has 16 Digital Inputs only.

Any of the terminals can be configured as inputs. Any of the UniPut terminals can be configured as an
output.

Input modes

Universal Input terminals and UniPut terminals can be configured as inputs in almost identical fashion:

Measureme . . Digital
Universal Input UniPut as Input: 9
nt Mode Input
Resistance Resistance measurement -
Rangen ®d®®d npn 1 m
Accuracy: +0.5% of measured resistance

Temperature measurement -
Range:-40 °C ... +110 °C

Accuracy: 10k NTC sensors (e.g. 10k Type 2 (10K3A1) or 10k TYPKBAL):

+0.3 °C;40 to 90 °C-40°F to 194°F); 0.4 °C > 90 °C (194°F)

Digital VoltFree contact, 2 mA contaetetting current

Pulse counting (voliree) -
up to 20 Hz, 25 ms25 ms

- 24 V AC Detect =

Voltage Analog Input Analog Input =
Range:0 ... 10 V Range:0 ... 10 V
X mMon 1 m X nn 1m
Accuracy: +0.5% full Accuracy: +0.5% full scale [50mV]

scale [50mV]
tdzZf aS O2dzyGAy3a 6n X25wms +*0 dzLJ G2 wn | -

Current Current input Current input -
Range:0 ... 20 mA Range:0 ... 20 mA
X odpn m X oddhn m
Accuracy: +0.5% full

aolktsS wmnn>!8 .
Note: Current Input requires user
adzZlilX ASR SEUSNYyIlIf oo

Accuracy: depends on user supplied
external resistor

Note : Inputs use on -board 16 -bit analog to digital convertor.
Note : All inputs and outputs are protected against short circuit, as well as over -voltage up to 24 V AC.

Hardware point numbers for these inputs in the CBX-8R8(-H)'s strategy:

CBXi FLX address 1 FLX address 2| FLX address 3
Inputs 1+ 8 101 + 108 201+ 208 301 + 308
Outputs 9+ 16 109 + 116 209 + 216 309 + 316

©ABB 2024 All Rights Reserved.
Subject to change without notice
WWW.CYLON.COM

MANO106 rev 61



ABB cylon@BACnet | INStallation

Resistance Input mode (Passive Input)
Passive Inputs are all those devices that vary in resistance, including switch contacts.

Resistance Temperature Switch Pulse 24V AC
measurement Measurement Contact counting Detection

Universal Input n/a

V3
i

=

o

. o
Uniput

@::H%
com

These all require a current supplied by the  CBX-8R8(-H) terminal so that this resistance can be measured.
The passive sensor types supported by the  CBX-8R8(-H) are:

I  Pre-programmed Passive Temperature Sensors.
1 #UAOQGAUUUOAOA PUUAUAGGGA 388 QT sApd AU 9 AW pr 9EARRUAAGO AO&UA

output).

9 Volt-Free Digital Input (the controller strategy measures the contact resistance and gives a oor1
output).

I Straightforward Resistance measurement. This can be used with the Ma ki n ékmek to give a
temperature output for temperature sensors that are not factory pre -programmed into the CBX-8R8(-
H).

In CXpro™® 2 000 (lg ResliGh Adeel 8 UA ARdiMad dildnd/Séiedt Pul siethe Advanced
parameters ( the Pulsed option increases accuracy by eliminating any self -heating in the passive
temperature sensor , while the Continuous option can trade absolute accuracy for speed ).

In Passive Input Mode the Uniputs and Universal Inputs configure like this:

10 v DC

=] ‘?(Wl — A/Dl
S

E

Note:  The reference voltage can be pulsed or continuous, using the solid state switch.

A pulsed reference gives optimum accuracy by eliminating self ~ -heating in the sensor, and this is the
default setting.
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UniPut 24 V AC Detection

If 24 VV AC is connected to a Uniput terminal, then the 24 V AC Detect circuit will detect this and will open
switch SW1 Swistays open for the duration of the 24 V AC state. When 24 VV AC is removed from the Uniput
terminal then the short circuit or open circuit states can again be detected.

Voltage input mode (Active Input)
Universal Input Uniput

§

com

Note: Input Impedance for Universal Input terminals U& : <9 Up!
Input Impedance for Uniput AOAUUGAGA 0Ua =9 Up

The9 + :0ditlZA 0O& a&aoi oUA YT AUAO Al AActvds ANGA (&0 ARG UAGIACEAZOA
d

current supplied by the CBX-8R8(-H) for the sensor, as the signal is generated completely by the Sensor.

dzu ez A 00 aUA A0AAUGU Utlairnd 00, which deprésents Gohagelrniv .

In 0 ... 10V Input Mode, the Uniputs configure like this:

Current Input  mode (Active Input)
Universal Input Uniput

The Current Input isused for 0..20mA  or 4..20mA  Active sensors.

4 .20 mA scaling can easily be achieved using CXpro"P by entering range values in the Point Module
AdvamsceldAAAUOAOAa!

0..20mA

S
Source @ |
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Output modes

UniPut terminals can generate an output as follows:

T Analog Output 0 ... 10 V, 20 mA, 12 -bit resolution

9 Digital Output 0 ... 10 V, 20 mA

1 Relay Contacts with ability to switch up to 24 \% AC
Maximum Load: 24 V AC, 2 (1) A resistive (inductive) for all relay contacts

YGAGOUU 9 + :9 Lj UaAuaA U007 O

In Analog O ... 10 V output Mode, the Uniputs configure themselves like
this:

where the D/A is the digital to analog converter. All circuitry is fully protected
against 24 V AC.

|

C
Qi
po
c

Q-
b
Cx
(e=
—¢
O«

z U AAG 9 + :9 Lj U

=

[=]

(%)

Fard

In Digital O ... 10 V output Mode, the Uniputs configure in the same way
as for analog:
In this mode the output toggles between the voltages defined as Ny
doFry !
Relay Mode

In Relay mode the Uniputs are configured with a k Ri k k k kRC( K
single relay common for each half of the
terminals: § § § §

01%101%101410] 01%101%I01710)
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AUXILIARY POWER OUTPUTS
The CBXand FLX modules each have two 18 V DC outputs, for I/O devices that require loop power.

— e
:006l0d [ ]

For 3-wire connections return can be through any COM terminal, but it is recommended that Auxiliary
power wiring is through terminal 14, the COM between the two Auxiliary power terminals.

| B
plOIOIY GIOIS) [_

The DC output terminals provide a minimum of 18 V DC, but the combined load (on each 10 module) must
remain below 60 mA.

USING A KEYPAD WITH THE CBX
A CBT-STAT or UCU Room Display keypad can be connected to the CBXat the CBT -STAT port.

CBT-STAT
2

<

g -
B- A+ O

B 0 [w[wjafe]

| -

NOI%IN]

If UCU Room Display is used, refer to the DS0064 UCUI0FC/K for the corresponding Strategy Point
Setup.
OUTPUT OVERRIDE

HOA variants (CBX-8R8-H, FLX-4R4-H and FLX-8R8-H) include hardware override switches for each of their
outputs. The override controls are located behind the flap on the front of the device:

CBX-8R8-H/ CBXi-8R8-H FLX-4R4-H FLX-8R8-H

These controls consist of a switch and a rotary knob for each output:
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The channel number corresponding to the switch is shown directly below the switch.

The switch can be set to one of 3 positions:

When a switch is setto the Centre position the corresponding output channel
is setto Auto mode Qfhe output is controlled by strategy.

The rotary knob has no effect in this mode.

When a switch is set to the Bottom position the corresponding output is
forced to Off dpoth the strategy setting and the rotary knob have no effect.

Note :

When a switch is set to the Top position the corresponding output is set to
Manual mode

9 for digital outputs, the output is forced on
9 for analog outputs the rotary knob setting controls the output value.

Manual position is supervised, i.e. the  strategy is aware of the manual value.

The Controller Strategy can determine if an override is in place is by connecting to the Ov e r padind @ the

output module:

AO .o ﬁH DO
3 Point [ [overise 08 Paint
—

Digial Output =
Boiler Enabl
—

The value of the Ov e r padind will be ' 0'when the outputis active and &ewhen the point has been manually
overridden. This allows the strategy to react to the fact that a point has been overridden.

Note : The corresponding terminal LED will indicate the override condition.
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To do this, run the program  Cylon
installation CD

Press next on the installation screen,

then read and accept the License Agreement

Specify the location into which the
will be installed.

Engineering Center

Note: Make sure there are no spacesn the location, and that
none of the following characters are used:

Enter a name for the Engineering Center @ a
Program Group.

j O

CI

Engineering Center Setup.exe

Configuring the Cylon BACnet System
2 | ZDRjEYISIS 31 £ 21 33 D2DAsE d2Ij3Y g3 DZ

In order to configure  Cylon BACnet Field controllers, you must install

Engineering Center (EC)v6.75 or later .

on the Cylon Engineering Center

#8) Setup - Unitron Engincering Centrc NN - .

Welcome te the Unitron
Engineering Centre Setup Wizard

‘This wil install Unitron Engineering Centre on your computer

Itis recommended that you dose al other applications before
continuing.

Cick Next to continue, or Cancel to ext Setup

=n

B! setup - Unitron Engineering Centre “ - .E:E

License
Please read the following importart infomation before continuing

Please read the foloning License Agresmert. You must accept the terms of this
agreement before cortining with the installation.

[READ CAREFULLY!

This Cylon Controls Ltd. End-User License Agreement ("Agreement’) is

la legal agreement between you (either an individual or 2 single entity

lknown as "Customer”) and Cylon Controls Ltd., which owns a propristary
\computer software engineeting system which includes computer software
land "online" or electronic documentation and associated media and

iprinted materials (collectively known as Unitron Command Centre.

[Unitron Engineering Centre, and Unitron Weblink . and hereafter referred _

© | aceept the agresment
©1do not accept the agreement

18] Setup - Unitron Engineering Centre IR - .QQM

Select Destination Location
Where should Unitron Engineering Certre be installed?
| Setup willnstall Uniron Enginesring Cerir into the foling folder

To continue, click Next. I you would like to select a diferent folder, ciick Browse.

\LnitronUC32] Browse...

A least 185.7 MB of free disk space is required

15} Setup - Unitron Engineering Centre 0 - ot

Select Start Menu Folder
Where should Setup place the program’s shoriculs?

| ‘Setup will create the: proaram’s shortcuts in the following Start Menu folder.

To centinue, click Next. If you would lice to select a dfferent folder, click Browse.
[Uritron Engineeting Cerire] Erowse.

s e
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If you would like a Desktop Icon for the  Engineering
Center, checkthe boxonthe Sel &ddi tTi aosniesbg.

You can also specify if you want to use US imperial units
for sensor readings, or not.

Click Ne x t

Clickthe 1 nsa&lAIAUG AU

Qi
pl
p>
T
>
pl
[t
O

You will be prompted to configure the BACnet
Connection Settings.

TheP@evioast Nomb@t (i aQlgd OAIAE
be changed to a unique Device Instance Number .

Inthe b S ¢'2RY LilrdNdown list, select one of the
$+7Zead U0OAx2UAU AY AUAOAA AU 4ac
BACnet communication.

If you wish to connect to a remote BACnet
that Sitee a

J ! Site, enter
24+ AT 1 BBNSe t { decigsi O
If the Engineering Center will connect to the BMS  Site

through a Serial Connection, that connection can be
configured in this dialog.

Unlike the other settings in the
both BACnet and Unitron Sites.

5 Setup - Unitron Engineering Centre.

Select Additional Tasks
Which addiional tasks should be perfomed?

Select the addtional tasks you would ke Setup to perfom while instaling Uritron
gineeing Cerire, then click Next

Addiional icons

Create  desktop icon
Select the sensor file to use:
@ Other

O us

45! Setup - Unitron Engineering Centre =]

Ready to Install
Setup is now ready to begin instaling Unitron Engineering Centre on your
compuer.

Ciick Install o continue wih the installation, or dlick Back if you want to review or
change any settings.

Destination location -

“\Unitron UC32

Start Menu folder.
Uriiron Engineering Cenire

Additional tasks:
Additional icons:
Creste o desklop icon
Select the sensor fik to use
Other

« b

| o ) o ] |

§5) Setup - Unitron Engineering Centre =]

Installing
Please wait while Setup installs Uritron Engineering Cenre on your computer,

Edracting fies.
€\Uniron UC3\LANDrawings\Startup drw

I Cancel I

- Configure Connection Settings

BACEtC

PC
PC Device Instance

Number a

Network Adaptor [000.000,000,000 : Microsoft Wi-Fi Direct Virtual Adapter ~|

288.255.255.0

Subnet Mask

FRetry

Number of retries

0
Time out 0 seconds

-BBMD Setting:
1P address 0.0 .0 .0
Time to live 0
[~ Serial Conne
¥ Enable
ComPort feons ]
Connection Type  |UC32inet A
Port Speed 9600 -

Conf iounrnee Steit o dialogsthe Se r G ard n e csetting applies to
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When the Conf i Qammee cteitotndialggsis
complete, click Save

You will be offered the option to install the
hardware security dongle driver.

v J[ m |
ABBcan no |Onger supp|y hardware dong|es' but 7 Sentinel HASP Run-time Environment Installe.. | %]
If you have an existing licensed dongle, and it has oo I
not previously been installed on this PC you can g v
select Y e,sand the HASP driver will be installed.
26 gUa 10U OUA AGAOAT g UAAO Al OGUAAON UsofidohgB iyl & 00D
follows:

DA! LJI3DA22 1 § YI z

REQUESTING A LICENCE

If the PC does not contain a license when
UCC\ CEC s being installed, y ou will be offered
the option to generate a license request file for
the PCon which you are instaling UCC\ CEC.

If you have already installed a UCC\ CEC license
on this PC you may skip this step.

If you select Y e,shen you will be prompted for a

and then email itto ABB in order to receive the Software

WHEN RUNNING THE APPLICATION

If you choose not to request a license during
the installation process, the software will
start up but when you attempt to sign on, a
license dialog will be displayed.

If you click the Gelt i c e muttergyou will be
prompted for a filename and location. Save
the Licence Request file, and then email it to
ABB in order to receive the dSoftware Dongle g
(license file).

===

-
Setup

4% Do you wish to run the installation program for the HASP dongle

@ driver?
Tf this is the first time the Unitron software has been installed on this
computer, or you are upgrading to use a software dengle, you should
select "Yes" as it will install a new version of the HASP driver.

P4

Y+$s N2l 2322231 23

Before getting a license, ensure that your computer is not connected to a network through an external
device (such as a docking station). Otherwise, the license may not be valid once the docking station is
disconnected from the PC. A cable directly attached to the PC or a Wi -Fi connection are OK.

InstallLicenceChecker

The application will require a licence,

If you want to get the licence now, licence details will
automatically be created and you will be asked for a file name
to save them. You will then have to send the file to CYLOM,

Do you want to create the file now?

Yes |

filename and location. Save the Licence request file,
Dongle .

Cylon Contrels Ltd. Dealer Version Dengle - Not for Resale X

Licensee
Serial Nurber

State No licence

No licence!

Get licence

Apely licence
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Note : If the PC does have an active license or is still in the grace period, the L i c eDnect ealialbgscan be accessed
by selecting L i c & nfrora the Fi imenu.

B Cylon Engineering Centre - 7.05.00-1345

File | Edit View Window Help
5 Mew Ctrl+N 4
[ Open... Ctrl+0
Sign On...
Sign Off 321 e
| Licence... 24
Exit
Sample Apps BACHhet
Sample Apps Unitran

APPLYING A LICENCE

When the license file is received from ABB, it must be appliedto UCC\ CECas follows:

Select L i ce® fromthe Fi menutoopenthe Li cebnet alialbg

Cylon Engineering Center

prompted, you may need to restart the PC

is now installed.

before using the Cylon Engineering Center .

If

8! Setup - Unitron Engineering Centre =

Completing the Unitron
Engineering Centre Setup Wizard

Selup has finished instaling Uniron Engineering Certre on your
compuer. The pplication may be launched by selecting the
installed icons.

Click Firish to ext Setup
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sl dzl ZN1 §2gLIDB ZNsll yYZI 3d2 £23% 2
STEP 1: CHOOSE A NETWORK ADAPTER FOR BACNET COMMS

When the Engineering Center s first started (after initial installation) the BACnet properties must be set.
These properties are the identity of the Network Adapter that will be used to connect the PC to the BACnet
System, and the Device Instance Number of that Network Adapter in the BACnet system.

To do this, open the Cylon Configuration utility — from the Engineering Center , click onthe Se t t ineng and
select PorHandSetrt PBAENSeett t.i ngs

-
3§ Configuration

File System Sites Users CommsCentroller | Settings | Help

Alarm Scanning Sites

Engineering Centre...

Port Handler Settings > Commands
BACnet Settings

The B A C nPerto p edialog wikappear. The Device Instance Number &2U (i (i & OGlgd OAzuAB daaA ad T uA

to a unique Device Instance Number .

Inthe | Addrérepsi Ul GU&A# &AO0GOTA UGO U6 Aud +Zed 0GOA&2UAU AT Al

BACnet communication. Set the S u b nmeats ik accordance with the local network policy  diif in doubt ask

gUaA GUTAG | OA2UAU YV OUGUAAAAAUAT daO 7V O0OoAadGA 0&a d;>>1; >>
X

BACnet Properties -

—Device Instance Number

Please select a Device Instance Mumber for this computer,

Device Instance Number: I

~IP Address
000.000.000.000 : Microsoft Wi-Fi Direct Virtual Adapter LI
Subnet mask: | 255.255.255.0

—Retry settings

Number of retries: I 0

Time out: I 20 seconds
i~ BBMD settings

IP address I . . .

Time to live I 60

OF | Cancel |

Itis recommended thatthe Nu mbeRe t ridlaftsat O unless there is a clear reason for changing it.

Note: In order to avoid conflicts with PortHandler settings for get and set, the BACnet timeout should be set to
Numbefr et FDarsl Ti neel * 20 seconds.

If you wish to connect to a remote BACnet ~ Site, enterthat Sitee & 2+ AT 1 BBM&e t { Seatigrsi O

Click O Kto save these settings.
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STEP 2: SET UP THEITHN THE ENGINEERING CENTER

Create a Site

Whether a Field Controller is to be on a BACnet Site or a Unitron Site, the Site must be created in the Cylon
Engineering Center , and controllers set up on it in the usual way (see ~ MANO100 Configuring the Cylon
Software System for detalls).

However, if the Site is to be a BACnet Site, then this must be specifiedin  the Si Cenf i g uialag Bb h e
De t sséclios (click onthe B A C nradio button):

SiteieontguEation Note: The BACnet options will only be
 Sie Detai available if you are running the
Site Description:  [HO Black 2 " Serial Connection Englneenng_ Center with a CEC
£ Urition BACnet Licence. (The hardware
Directory name:  [HOBLOCKZ i = N B G v X =
O o ryuuuoO adaUadi uaAEO
tke NMumber. - . emote Lohnechon H H
£ Unitron Modem prlnted on It)

€ Unitron TCRAP
@ BACnet IP

Reset |

i~ Controller Type Connection

Tope: BACHET I hd

If the Field Controller will be connected to the Engineering Center by direct RS232 link (which is required for
the initial setup of the device), setthe Cont rToylpCee nne dot W @@ UCU

If the Field Controller will be connected to the Engineering Center via a BACnet router, setthe Cont rToylplee r
Co n n e dot BA&net.

Note:  Once a BACnet Site has been added (once the A d dutton is pressed) it can never be changed to a non -
BACnet Site in software, because the controllers must be physically changed in order to change the nature
of the Site.

This also means that you cannot copy or convert an existing Unitron Site to create a BACnet Site.
Add controllers to the  Site

Open the Edit Controller Descriptions  dialog in the usual way, by clickingthe EdCo nt r o butt@rinstiée
Si €enfi guialag i on

Edit Controller Descriptions - HQ Block 2
Comms Controllers on Site: Field Controller on Subnet
[HQ Block 2 [0 - Network
Totat | 1

Ad.. [ Mame [Tpe [ BACNetD...
i 1 001 - CEM24 CBMZ24 1
2
3 st
4 04 - Ground Flaor E CBR2/MOD 6395
5 005 - Ground Floor W CBR2/MOD 86395
3 006 - Ground Floor Meters  CBR2/MOD 86395
< > ||« >

Add.. Edi. Defete Generate Names.. Agd. | Edr Delete Generale Names.

The controller types available for use in BACnet  Sites include : BACnet Comms Controllers ( CBR), and
BACnet Field Controller s (CBM, CBXand CBT).
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Adding a CBR

Before adding Field Controller s, one or more fieldbusses (Subnets) must be defined. These are defined by

CBRs, but a CBRcan cover one, two or three fieldbusses depending on the

be MS/TP or Modbus.

To add a CBR click onthe Ad d Button underthe Co mn®@o nt r o iSli dises

New Comms Controller Details

Address I?

Mame: |DD? - Metwork,

Mame farmat: ‘007 - UCxxes' o Tk - 001"

Default Type: IEBH

BACMet Device (D l—
[0'to 4194302

=

0K

| Cancel |

Select the CBRtype fromthe De f aTulpbeenu:

New Comms Controller Details

Address: I?

Mame: 007 - Metwoark

Mame format: ‘007 - UCkxex' o 'UCxuws - 007"

=

Drefault Type: CER
CBR
CER/MOD
BACNet Device D : CER/MODex
[0 to 4134302) CER2
CER2/MODex
ok

I Cancel |

CBRtype. The fieldbusses can

For a basic CBRjust one fieldbus is available, as shown above. The number of fieldbusses available on a

CBRdepends on the type of CBR MOD variants include a Modbus fieldbus
shown below displays a tab for every possible fieldbus:

MSTPT | Modbus |

Address: I‘I

Nae: 007 - Netwark

Mame format: ‘007 - UCxxex" o 'UCxxss - 001"

Controller Type:

Device Instance l—
Mumber: [0 to 4154302)

Device Instance Mumber must not be
emphyl

()3 | Cancel |

You must assign a fieldbus address and name to each fieldbus, and assign a BACnet

Number to the CBR

Device Instance

. The dialog for a CBR/MODex
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Example:
In the example below, a CBRMOD ex has been set with :
wanMS/TP 4 aa 35 AUa lfieldusiadddieds Z)gand
wA pUT 244 aaa& =sgAUaliPo §aivde)sp OMOGAROE a

Edit Controller Descriptions - HQ Block 2 | X |
Comms Controllers on Site: Field Contraller on Subnet
HO Block 2 1006 - Ground Floor Meters
Total | 2 Totat | 0
Address | Name /. [ Tupe [Deviceln.. [Dup | [Ad.. 7 | Name [ Type [ Device In.

004 - Ground Floor E CBFRi/MODex 45345
005 ters CBR MODex 45345

<
bdd Edit Delele Generate Names
Cancel

<
A Edi. Delete Generate Names.

Note: You can add multiple CBRs at once by clickingthe Ge n e Natme Huéiton and specifyinga Na m#rmatand
astarting Devimet Alomb.er

Generate Default Names

— Generate default names for:

Mumnber of controllers: I

Default Type: ICBH LI
[ Wiew All Controllers

Name: |00t - CBR
Mame format: ‘007 - UCxxxx' or UCxxex - 007

Starting Device Instance I—
MNurnber: [0 ta 4134302]

oK I Cancel
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Adding a Field Controller

Every Field Controller added to a CBRmust be one of the BAChet Field Controller s listed at the start of this
document.

To add a Field Controller , select the fieldbus (Subnet) to which the Controller will be attached and click on
the Ad duttonunderthe Fi eClocht r o iSluedriistt

Tatak | & Total | Y
Addiess | Name [ Tepe [ Device D [Dupi | [ac. [ Hame [ Tpee [ BACHStD...
1 0071 - Metwark CER
2 002 - Floor 1 East CBRZ 356
3 003 - Floar 1% est CBRZ 356
4 004 - Ground Floor E
5 - Ground Floor W
5 - Ground Floor Meters
< > < >
Add | Edit... | Delete | Generate Mames... Add.. Edi... | Delete | Generateﬂames..l
Thisopensthe EdFit eCloch t rDoel tl adialbgs
New Field Controller Details
Address: I‘I
Mame: |001 - 001 - CEM1G

Mame format: ‘007 - 007 - U Crsse’ or "UCkxax - 007 - 007°

Default Type: ICBM‘]S j
[ Wiew All Controllers
Device Instance
Mumber: [0 ko 4194302) 2
113 I Cancel |

The next available controller address is automatically assigned, but you can manually enter a different

valueinthe Addr feekls
Enter a name for the Field Controller inthe N a meeld.

Select the Field Controller type from the Ty pdfop down list. By default, only controller types from the
current product range are listed. However, if the " Vifel@o nt r'doxisticked, all supported controllers
will be listed. Click the O Kbutton to confirm the choices that you made in the dialog.

A controller name cannot be more than forty characters long.

For BACnet sites only, the B A Cnleetv il mes t & m ené must be set. This must be an ID for this controller
that is unique within the Cylon BACnet  Site.

The number set here in the Cylon Engineering Center must match the Device Instance Number set in the
Field Controller .
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Editing Controller information

Clicking the relevant E d ibutton while a Comms Controller or Field Controller is selected causes an Ed i t

T UAGUU AU UGOG# @uUTa uAad 07 OGAUI Adie GTARADORAD AAa AAO!IA U T dI
the values of any of the parameters in an  Edit dialog, and click the O Kbutton then the parameters of the

selected Controller will be updated to match the dialog.

FLX 1/0 modules

If the site includes CBX-8R8 devices, their I/O capabilities can be expanded by adding FLX-8R8 devices. The
expanded I/0O must be configured on each  CBX-8R8 device as follows:

Inthe Ne Wi eCloch t rpel tl adialbgschange the Co nt rToyl pi@eOBX8RS:

Site Configuration
Site Dietails

Edit Controller Descriptions - East Hall

Comrns Controllers on Site: | Field Controller on Subnet
[EastHal New Field Controller Details
Toat| 3
Ad. ¢ Mame Type Type Devics In
1 001 - Network, CER Address: 3 CEM24 &001
CBxERB 456
Name: 007 - 003 - CEMOB CET12MAY 774

Narme format: ‘001 - 007 - UCxsws’ or UCkxx - 001 - 001

Controller Type: CEMDE w

Device Instance CBM1E
Number: [0to 4194302) |CBM24

CBT12Mal

< Device Instance Number m] CBT134AY >
ernpty! CBT14 o
Add Edit Delete G CBVT Generate Names.
ucazz4 L@Atnel

UICUTOFC BAChet
LICOT0FC BACnet 10k oK B
UICOT0FC BACnet M5 TR
UCO1OFCAK BACnet
UCO1OFCAK BACnet 10k
UCU10VAY BACnet
UCO10vAY BACnet 10k neel
UCUT0VAY BACnet MSTP
UCU12 BACnet

LICU12 BACnet 10k
LICH321 3y

LICUS BACnet

LICUS BACnet 10,
UCUSFC BACret

UCUEFC BAChet 10k

An | / Mo d u takleswill become visible inthe  Fi eCloch t 1 Retallsalialog:

New Field Controller Details “
Address 3
Hame: 007 -003 - CB<ERE

Mame format: ‘001 - 007 - U Cxees’ or 1 Cre - 007 - 007"

Controller Type: CExBRa hd

View All Controllers

Device Instance
Murnber: [0 to 4194302)

1/0 Modules
Addiess Type Dipswitch
P P add
There are noitems to shaw in this view. Rl
D evice Instance Mumber must not be
empty! 0K Cancel
-
[{e]
>
[]
=
©
o
. —
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If the CBXdevice has one or more FLXmodules connected to it, add the same number of entries in the 1/ 0O
Mo d u takle:
New Field Controller Details H New Field Controller Details “ New Field Controller Details H
- At -
Name format: 001 - D07 - Uk or Caowes - 001 - 001 Mame forma ‘001 - 001 - LiCxse’ or ‘U - 001 - 0OT° Name format: 001 - D07 - Uk or Caowes - 001 - 001
Controller Type: CEXERE v Controller Type: Controller Type: CEXERE v
View All Cantrollers ‘iew All Controllers View All Cantrollers
Device Instance Devics Instance Device Instance
Rimber Daisszy | Mumber: (0o 4134307) Rimber Daisszy |
1/0 Modules 140 Modules 1/0 Modules
Addiess Type Dipswitch o 1 Address Type Dipswitch o d Address Type Dipswitch s
1 FLXERE E 1 FLXERE E
Thete et o s o stow i e L
2 FLXERE
Device Instance Number must not be [Device Instance Number must not be Device Instance Number must not be

If you attempt to add more modules than the CBXcan support, an error message will be displayed:

ccconfig “

The maximum /0 modules allowed for this controller have already
been added.

When the correct number of FLXmodules have been configured, entera Devi @aest a o mbandclick OK

Edit Controller Descriptions - East Hall “
Comms Controllers on Site: Field Contraller on Subnet
[East Hal 007 - Metwork
Total: | 1 Total: | 3
Ad.. ¢/ Mame Type Deviceln.. Duplicate IC Ad.. 4 Mame Type Device In...
007 - Meb 1 001 - 001 - CEM24 CBr24 5001

2 0071 - 002 - CB=16 CEx2RE 456

4 001 -004 -CBT12W... CBT12Mav 774
€ > < >

[add. || Edt. || Delete | | Generats Names.. Add. | | Edt. | Delete

| Ok || Cancel |

Note:  The IO module configuration can be changed later by opening the FLModuloenf i g uialagfiom the
SiTeee
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Site Navigation x

E--@ Sites
G-, A
Y ——————
.

Gt B, G ot
05l S

DB 00 - Network
-, 001 - 001 - CBM24

L FLX Module Configuration
Address Type Dipswitch
¥

I: 2

Delete

B
[===]

- E 001 - 002 - P
: =, o1 - o4 - D Select
G S o e O new
o Import Strateay
L -
B L g 4|

Configure FLX Hardware Modules

Ctrl+N

In the Strategy drawing, 10 blocks can be added up to the total on the configured

CBXonboard IO.

oK Cancel |

FLX modules plus the

Oav 07 AA

Note:  If a FLX module is deleted from a CBX configuration (in  CCConfig) after the_ Strategy drawing has been
set up, the blocks associated withthat FLXea 21 &Uudd a0 3UAOgOi UaAes AU
Note:  You can add multiple CBRs at once by clicking the Ge n e rNaatmee diétton and specifyinga De f aTuylpte
aNa mrmatand astartino Devil me t Nomb.er
Generate Default Names =
— Generate default names for:
Murnber of contrallers: |il
Default Type: IUEU1DFE BAChet MSTP LI
[ Wiew All Contrallers
Mame: |DD1 - UCU10FC BAChet MSTF
Mame format: ‘007 - UCksss' or ‘U Crwes - 001"
Starting Device Instance I—
Mumber: [0 to 4194302)
()3 | Cancel
©ABB 2024 All Rights Reserved.
Subject to change without notice 67

WWW.CYLON.COM

MANO106 rev 61



BB cylon@eacnet | Configuring the Cylon BACnet System

D73+ <" ZII 2gLIDB d7z33 ZI 1 d2DA s & 3D D2 YYZI 3dz
When a Field Controller is first commissioned, its address must be set by connecting Engineering Center

directly to the controller by  RS232link (Service Port). If points on the controller are to be exposed on a

BACnet network, or if the Engineering Center is to communicate with the  Field Controller over BACnet, then

the Field Controller @ BACnet address ( Device Instance Number ) must also be configured .

dzti O 1 O BEAChefsettings can be read and modified via a number of different tools, each described in
Appendix: Quickstart Guide on page 105.

To accomplish this commissioning task  using the Engineering Center , proceed as follows:

Note:  Some parameters can be set over Ethernet connection, but Cont rAoddreensl 8 a uRda tcan only be set
when the Engineering PC is connected to the controller by RS232link.

Note:  Service Port (serial connection) must not be connected until after the device is powered on.

In the Cylon Engineering Center , select Co n f i BgAuQ nBeetv ifrorethe Co mmuni craeni ons

gc UCC4 Display Livelog

Communication Setup... shift+F8 C

¥ Bl Lpload... shift+Fz g

2

* B¢ Download. .. Shift+F10 5
5 it sean Ctrl+F2

Change Point Value...
Change Controller Address...
Change UCU Baud Rate...

TTT T

Configure BACnet Device...
| I A B

This opens the De v iPa @ p e dialog e which define s how the Controller will communicate on the ~ BACnet
network , and how it will communicate with ~ Cylon Engineering Center for configuration over BACnet.

In this dialog, each current value and the proposed new values can both be displayed at once. Defaults can
also be automatically generated.

Device Properties

["Device Propertes ==
| Device Propeti
Controller Values Config Values New Values
Cortroller Addess [ 1 | il [
Device Instance Nurber | 13101 [ 1em [
Device Name 017 -Fou_8 34 St [or1-Fou_B 3451 [0T1-FOU_8 345
Site Humber [ ] | 8 e
Comms Crl Nuraber [ 181 [ 181 181
f
MSTP Max Masters 127 127
| | APDUTimeout (Seconds) | 10 [
|| | MSTPBaudRate L l—;l
Use ConfigValues
Bdvanced. Receive Send
[Suecesstully received information from contoler
Close

Note: OnlyDeviNaeeéi Nemb, o mnist Mu mb &wd MS TWa Ma s t wilt be editable from the  Engineering
Center when the Engineering PC is connected over Ethernet. In order for the  Engineering Center to edit
the other parameters, it must be connected to the Controller by RS232serial link ( Service Port). Appendix:
Quickstart Guide on page 105 for other options
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The parameters that define how the Controller communicates on the BACnet system are:

Device Instance Number
Enter the required BACnet address (0  d§194303).

Note:  The number set here in the Field Controller (when connected serially) must match the Device Instance
Number setin the Cylon Engineering Center .

Device Name
Any descriptive text.

Tunneling Properties : Site Number , Comms Ctrl Number and Controller Address

Note: All of the Cylon controllers throughout the BACnet system  must have the same Unitron d DAJAO | aU0a o

Broadcast globals will not work if this is not the case.
In the De v iPoreo p e dialdgesst the Si tNemb end Co mm&t NLU mb enatching the position of this
Controller in the Site defined in the Cylon Configuration utility (CCConfig).

Site: Number | 5 | 5 [5

Cannrng Ctrl Nurnber | 1 | 1 |‘I

MSTP Max b azters 127 127

A Cem T il

MSTP Max Master s

This must be equal to or greater than the highest address used on the BACnet MS/TP fieldbus, because
this controller will not pass data to devices with addresses higher than this. All of the controllers on the
MS/TP trunk have their Ma ¥a s t \@lue set to 127 with the exception of the highest numbered Controller .
In an optimized network the highest numbered controller will have a Ma Ma s $ getting set to its  own

address or to one number higher than its address

Note: Itis recommended that you address your controll  ers consecutively starting at 1 . For optimum efficiency
there should be no gaps in the device addresses.

APDU Timeout
(0 - 60 seconds) this value should be left at its default unless there is a problem.

MSTP Address (not visible by default)
This is the BACnet address of the Field Controller on the Cylon BACnet fieldbus (0 - 127).

Itis recommended that this is set to the same value as the Controller Address, which is the Unitron address

of the Field Controller on the fieldbus (1 -255). By default these are set to the same value, 1 -127, and the MSTP
Address field is no available to be edited. However, it is possible to set a different BACnet address if
required. To do this, click the A d v a n chattbé, to openthe B A CnDeetv iSe ¢ tAidnvga n@petdi diatog):

-
BACnet Device Settings Advanced Opticns g

[ &llow separate Controller and M5 TP addiesses

[~ Femember for entire session

ok I Cancel
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Tickthe Al I soeamp a Ca h & raonl M SeTrPd d r e checklmox

-
BACnet Device Settings Advanced Opticns M

v &llow separate Controller and MSTP addiesses

[~ Femember for entire session

ak., I Cancel

And click OK

The De v iPec ® p edialog @i now show the MS TA&Rd d r asasneter, allow it to be edited if the Controller
is connected by RS232Serial Connection:

i LIS S | (X 1

M5TP Address 1 I
\ MSTP Baud Rate 33400 I j'

Uze Config Y alues |
I Advanred I Reraive I Send I

If this value is changed, then a warning will be displayed that the Cylon Engineering Center must be
restarted before the Engineering Center will be able to communicate with the controller over IP (it is
currently connected serially to make the change)

-

Cylon Engineering Centre

WAARMIMGI
"o Mzt re-start the software after changing the MSTF address, ]

[~ Dont ask me again during current session.
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STEP 4: SPECIFY THE POINTS THAT ARE TO BE EXPOSED ON THE BACNET

SYSTEM

When the Strategy for the BACnet controllers has been configured, the points within the controller that are
Conf iBgAuQnBeoti nfrosnéhe UCI 2

to be available to the BAChet system must be specified by selecting
or U Cmenu in the Cylon Engineering Center

The Co n f iBgAuQ nBeoti dialeg opens, listing all of the points used in the Strategy :

Configure BACnet Points E‘

Select BAChet Points

BACnet Point Lisage

Masimum BAChet Points |92
Used BACnet Points 34
Awailsble BAChet Paoints |58

Duplicate Point Names

[ Paint Name | PointAdar | Point Type A
Digital set 1 200 Digital Setpaint
Dighal set 2 2m Digital Setpaint
Dighal set 3 202 Diital Setpaint

Digital set 4 203 Digital Setpaint
Digial set 5 o4 Digital Setpaint
Digital set & 205 Digital Setpaint
Digital set 7 206 Digital Setpaint
Digital set & 207 Digital Setpaint
Dighal set 9 208 Digital Setpaint
Digital set 10 209 Diital Setpaint
Digital et 11 210 Digital Setpaint
Digital set 12 m Digital Setpaint —
Digital set 13 212 Diital Setpaint
Digital set 14 213 Digital Setpaint
= Rlicital <ot 15 714 Ricita Setnnint
< | &

Binary Unit Stiing Usage:

Maimum Binary Unit Stings |32
Used Binary Unit Strings 38

Awailable Binary Unit Stings [0

Resolve Duplicate Faint Names.

Cancel

Ensure that t he checkbox beside each of the points that are to be exposed

Note : By default all of the checkboxes are ticked.

Note: In BACnet, the point name must be unique. In the
duplicate names may appear in the list. If this is the case, click the

Cylon BACnet system they may not be unique, so some

Re s oD wpel iPodkhame Hton.

This opens the Resolve Duplicate Point Names dialog, where names can be changed.

Resolve Duplicate Point Names: 7‘

Duplicats Points

oK

Paint Mame ‘ Faint Type |
Digital set 1 Analog Input
Digital set 1 Digital Setpoint

Enter new nams for selected point [ Digital set 1

| conce | |

[T | [ T

is ticked , and then click on O K
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STEP 5: DOWNLOAD THE CONFIGURATION TO THE CONTROLLER

When the Strategy has been fully configured, download it to the Controller in the usual way (see MANO100
Configuring the Cylon Software System  for details), ensuring that B A CnPeoti @ ¢ 8 fisitigked.

Note: When you download a Strategy to a BACnet controller from the  Engineering Center or Site Organizer , any
configuration that has been set by a separate ~ B-OWSle.g. an Alarm Recipients list dwill be wiped . You
must re -download the Alarm Recipients list, and any other B-OWS specific configuration after the
Strategy download is complete.

Note: The B A CnReti £0 5 foptign

will only be available if you
Field Conivoller Conunumnications Controller are running a BACnet -
enabled installation of the
¥ Hardware Blacks Hardware I~ Engineering Center .
Iv Stategy Blocks Strateqy... r
¥ Analog Setpoint Yalues Analog Setpaints... r
Iv Digital Setpoint Values Digital Setpaints... r
¥ Analog Setpoints Config Analog 5P Config...
Iv Digital Setpoints Config Digital SP Config...
[v¥ BACnet Points Config BAChet Points
ak | Cancel ‘
If you want to manually download a subset of BACnet points, click on the B A CnPecti hutten. This opens
the Se | B A €nPeoti h 6Dso wn | digdod where you can select or deselect points for download:
Select BACnet Points For Download r>__<|
Select Points
| Paint Mame | Paint Addr | Paint Type 4
Digital zet 1 200 Digital S etpoint
Digital set 2 2m Digital S etpoint
Digital set 3 202 Digital S etpoint
Digital set 4 203 Digital Setpoint
Digital set 5 204 Digital S etpaint
Digital set & 205 Digital S etpoint
Digital set 7 206 Digital S etpoint
Digital set 8 207 Digital S etpoint
Digital et 3 208 Digital S etpoint
Digital zet 10 209 Digital S etpaint
Diqital set 11 210 Diaital Setpaint ¥
adl &
Cancel |

The System is now configured, and the required Points available to the BACnet system.
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STEP 6: VIEW BACNET POINTS FROM THE CONTROLLER

You can view BACnet points from the Controller by selecting Vi eBwA CnPecti Rt eGw n t 1 fwim ithe Field
Controllermenu( UCZ@ UCY

This opens the Cont r®AC i wlialeg. The points are automatically uploaded so that they can be
viewed, and the dialog shows the progress of the upload and the points that have been uploaded:

Controller BACnet Points |z|

— Uploaded BACHet Point

Faint Mame | Poinmddrl Faint Type | Active Unit | Inactive Lnit |

— Statu:

Uploading BAChet point 41 of 225
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YYZI| 3d2 3NXk & I DB DDz

The Cylon Engineering Center includes two utilities that facilitate the commissioning of BACnet Sites: the
integrated Discovery Tool , accessible fromthe Si T e gand the separate application NB-Pro.
NB-PRO

NB-Pro is a generic BACneta il AG G 0OGU AUUG aa0AAaidO oUA AOAYT UUBACRAG ¥
devices including native Cylon devices. NB-Pro is particularly useful in reading and writing complex BACnet
data that is not currently accessible via the block diagram including alarming data, scheduling data,
proprietary properties, etc.

NB-Pro has an integrated Manual/HelpFile that is accessible from within NB-Pro either from the Help tab
or by pressing the F1 key.
DISCOVERY TOOL

The purpose of the Discovery Tool is to allow users to see all live BAChet devices on the network from the
Cylon Engineering Centre . It aids in the rapid configuration of a live site by allowing some or all of the
discovered controllers to be automatically added to a site in the Engineering Center .

BACnet Explorer

The Explorer is an extension of the Discovery Tool. Itis available in  the Engineering Centre by right -clicking
on aBACnet Site inthe Si T e eaad selecting Di scB8ivee

Site Navigation

Showy Globals [ssues Report
Showe Globals Table

Create BACnet EDE Data

% Oph

E'i[ Sample Stategies +0.1
This opens the Si b s ¢ odiabog, yhich is prefilled with the selected Sitec @ UG8 UAUAAUOUG™
Site Discovery
Please ensure the information is comect for the site you would like to discover.
For BACnet sites, ensure the Timeout value is large enough.
 Site Details
MNetwork Type
Site Name IEESt Hall £ Serial Conrection
. € Uritran
Site Directon EASTHALL
v | € BACnet
Site Number |4 % Remote Connection
 Unitron TCRAF
Address Range 1 o 4154302
o i I @ BACnetIP
Wait Timeout (s) |25
MSTP Network No.l
Discover I Cancel
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then the Si Die s ¢ odiabg will be blank, and can be used to create a new  Site.

Site Discovery

Enterthe details of the site you would like to discover below. For BACnet Sites
with a large number of devices, please ensure the Timeout value is large
enough

-~ Site Details
Network Type

Site Name |I € Serial Connection
el
Site Number I— * Remote Connection
AddessFange [T to [414302 :: :E;TEF’ ¥
Wait Treout @[55
MSTP Network Na|

Discover Cancel |
The Si Dies ¢ odiatog lyas the following fields:

Network Type
(If an existing  Site is selected, this selection cannot be changed).

If a Site is not selected, select a Network Type that will apply if you choose to create a Site from the Explorer
during the current exploration:

9 Serial Connection for directly -connected Sites

f  Remote Connection for Sites connected over TCP/IP

Note: When connecting between networks ensure that appropriate security measures, such as VPN or firewall, arein place

Site Name
(If an existing  Site is selected, this field will not be editable).

If a Site is not selected, enter a new Site Name here. If you choose to create a Site from the Explorer during
the current exploration, this is the name that will be used for it.

Site Directory
The Si Der e dstaotorgatically generated fromthe  Si Na méut it can also be user define d. Do not use
special charactersinthe Si bier e dame. y

Site Number
(If an existing  Site is selected, this field will not be editable).
If a Site is not selected, s pecify a Si Na mb.dfryou choose to create a Site from the Explorer during the

current exploration, this is the  Site Number that will be used for it.

Address Range
This can be used to limit the Discovery process. Only BACnet devices with Device Instance Number s within
this range will be tested.

Wait Timeout (s)

This sets the length of time that the process will listen for I-Am responses during discovery.

Larger Sites require higher Wa iTti me(s) totexplore the entire  Site (default 25 seconds)
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Network
The user can choose a specific MS/TP network to discover in this dialog box. If the user enters a network
number, only devices on that network will be displayed. Leave this blank if you want to show devices on all
networks.
The Di s ¢ buttenrwill launch the progress dialog.
Below is the progress of the discovery process. Please wait until this is finished
before attempting to communicate with another site or press cancel to finish
the process early.
[~ Site Details Summary
Name IW Cnline Devices ln_
Number 5 Current Device 0
Network BACnet
~Controller Discovery
Calling Whals on Network. ..
] rf
Reading Device properties. ..
| =
Calling Whols on Network...
AWhols call is made, and then the system  waits for the specified timeout (default is 25 seconds) after which
it reads the BACnet information for each Device that responded with an |- Ammessage. When this is
complete, the results dialog opens:
Cyinn BACnet Explores |
[~ Site Detail
N IW This is the BACnet Explorer dialog.
Number 5
Num, Devices |9
BAChetExplorer Name [ maC | Def.Type | Types | Model |1 [ vendor | Network | 1P Addr |
=} Cylon BACnet Router - Chris (60 Cylon BACnet Ro... 1 CBR 3 Cylon BACnet R... 6000 171 0 192.168.6.38
IETar L e o oaia 5| e || o
= Unitron Slave UC1 (2) (1220 Cylon BACnet Ro... 2 CBR 3 Cylon BACnetR... 49 171 0 192.168.5.40
; [7]'= Centroler type UC32.24 (1 | Controller type .. 1 UC32.248... 2 ucs2.24 6767 171 51
|%—‘ Cylon BACnet Router 45 (45) E;r;:osnircnwfng‘:‘ :21 e :21 CylunUECAL(‘::\ZEtR. 1§1§§7 gi 5:31 192.168.6.35
D i ObjectList 001-UC3224BA... 1 UC32.24B... 2 uc3z.24 141078 171 51
H =) Controller type UC32.24 (57 002-CeT12 2 UCU12BAC... 2 ucuiz 141079 171 51
| [¥]'=) Controller type UCU12 (375.
|§| Cylon BACnet Router 43 (14107
] objectist
@ 001 - UC3224 BACnet (141C
[¥1'= 00z - CBT12 (141079)
L ——
I select al devices to add to Sitz Rescan Network Add Selected Devices to Site | Close
MNumber of devices found: 9
The results dialog contains two panels:
9 The left panel contains a tree view list of the BACnet devices and objects discovered.
I The right contains information regarding the selected device or object.
Rescan

It is possible that not all devices would be discovered during the specified Wa iTti me(s) usb if necessary
you can re-scan the network for further devices by clicking the Re s cdNeert wbuttén. T he Si bet aialbg
will open again so that the settingsfor Addr Ra&msgWa iTti me(s) @wnd Ne t wouniber can be adjusted .
Devices that have already been discovered will be skipped, so that further devices may be discovered even

if none of the settings are changed.
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Tree View

The tree view is similar to the existing  Site list in other applications. The Site is the root node of the tree,
followed by the routers and then devices under those. Under the device nodes there are other nodes in the
Object List. Expanding this will show each object read in from the parent device.

Add selected Devices to Site

As an extension of the Site Discovery Tool , the Explorer allows devices to be added to the Site specified in
the top left corner ofthe Cy | BAC nEextp | dialag(which may be an existing Site or a new Site that will be
created when devices are added).

To add devices to the selected Site, check the box beside each required device in the Site Tree and click on

the AdBel eDeeidtc@®isbutton . To quickly select all of the discovered devices checkthe Sel aldievi ces

t @adtd Si bax beneath the Site Tree. Non-Cylon devices will be added as virtual controllers and have a
Unitron address of 131 or above.

Note: A selected device will only be added to the  Site if all of its information has been successfully read from
the network. On a large Site, it is possible that a device may have responded with an  I-Am, but that there
was not enough time to request other information (Name, model etc.). If this is the case the Site can be
rescanned or the information can be entered manually.
Device List

When the root of the tree view is selected, the right panel contains a list of the BACnet devices found ,along
with: devineeyMAGQddr,¥es1dcDmodeah md Ror MSTRd d r,Ned w andkestimated Controller
Type

- Site Detais:

[FcwEmas Thisisthe BaC discavered, To edit any of the detals duble ek om an
= . item in the Ist. To begn reading N the cbject st of a device expand its nade in the Tree View.
Humber B whte. Devoes e,
device the site configuration.
Hum. Devices [§ betesn the device infarmation dscovered and the device nfarmaton in the site configuration.
[ Hame [wac] Type | MoTypes | Mooe | Twtance | vendor [ Neww..| P add
& [7]5 cyion Bacnet Router 4 (3000) |CylonBACnetRo... 1 R B CylonBAChetR... 3000 71 sis 152.165.6.4
5 B Ot nt roler type ... 4 CETI3AV 1 13 221 m s
CronBACeeiRo. 2 CBR & ChmBATwR. B W7 mees
1 .24 7
1 [rees)

#-[F] 2 Cantrober type UEU3 (222 | Conroller bype U, 1
5 P2 cronBacrethouter 99 (4] [LCLIZETIZZS.. 2 oTR2
& @ obiectiat
1 [F1S Comtoler type UCI2 24114
- [7] = UoU12 CT122200324 (1410

141078 m w

4 fees 1o 2dd 1o Ste A0 Selected Devices 1 Site cose |

™ 5ot Objects By Instance Mumber

Prurmber of Devices found: & % |

There is also a column (No Ty p)enhich show s the number of possible Cylon controller types this device
could be.

The Explorer tries to establish the correct T y pfer Cylon devices. If the correct Ty pcannot be determined
then it can be set manually inthe Cont rPrl d e dialdge $he Ty paf a non-Cylon device cannot be
changedinthe Co nt rPorlol peerdiaiog elwit if they are added to the  Site, they will appear as CBM24 in the
Engineering Center , and this can be changed in the Configuration utility (CCConfig).

To open the Co nt rPorl o peerdiaioig edouble -click on the device in the right -hand panel.
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Address 1
Possible Types

Device Instance

141078
MNumber

S
Controller Properti u

I Controller Details

Name Controller type UC3224

Model uc3a.z4

CBM24 hd I

[ o 1

Cancel |

Controller Properties for a Cylon device

You can then change the Na méel y p(r Cylon Controllers) ,and Ad d r leefose adding them to the

Controller Propertit

I Controller Details

Device Instance 1920
Mumber

Name I BASRT-B
Model I BASRT-B

Address I 4
Possible Types I 3rd Party x I

o]

Cancel |

Controller Properties for a Non

-Cylon device

Site.

PC- it will not change the name on

-clicked , the object list of that device will be read

Note:  This will only change the name of the device in the database on the
the device itself.
When the device node of the tree is expanded or double
in. As each object is received from the device it will be added as a child to that device node. At this stage
the right -hand panel will display the object list with a column for
v a | and this list will be populated as objects are read in.
 Cylon BACnet Explora |
[~ Site Detail
— [FACretEspiorer | | Thisi the BAChet Explorer difog.
Number 5
Num. Devices | 10
BAChetExplorer ~ | Object Name | ObjectiD | Object Type [ value
= El Cylon BACnet Router - Chris Unitron Slave UC1 (2) 1220 (8) Device 0.00
& [0 cbeatst 18 oo ® () Amdogvabe 0.0
=8t [ R Unitron Slave () 1:1gana\og 19 (2) Analog Value .00
160 unitron Slave UC1 (; 1-;‘;5"31"9 i‘; % ma:"g :E:“E g‘gg
1@ .17analog (17) L522nd08 2 (2) ardlog Velue 0,00
[ 1.18 analog (18) 1.129 digital 129 (5) Binary Output 0,00
16 119 anslog (19) 1,120 d:g:tal 130 (s) B::::y D:b)ut 0.00
O manseo @) |2 | 7152 dgus @ Goeyos 000
16 1.21analog (21) 1.133 digital 133 (5) Binary Qutput 0,00
1@ 1.223naba (22) 1.134 digital 134 (5) Binary Output 0,00
@ 1.129 digital (129)
1@ 1.130 digital (130)
@ 1.131 digital (131)
@ 1.132digital (132)
@ 1.133 digital (133)
1@ 1.134digital (134
= [¥]™= Controller type UC32.24
16 controller type UC3
163 saCnetRTC Trendic
[ BACnetRTC Trendic
B Cylon BACnet Router 49 (49]
‘ --Dﬁ Object-List <
L P——
™ Select all devices to add to Site Rescan Network Add Selected Devices to Site I Clase
Successfully read Object list from Device
When an object is selected in the tree view, the properties of that object will be read from the device and
the right -hand panel will contain the properties and values of that object.
Note:  To refresh a specific objec t, right -click on that object.

objkeDddbjegpebj eamaendpresent
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Check Against Existing Devices

When using the BACnet Explorer on an existing Site, any discovered devices must be checked against those
that have already been configured. This is done by comparing the Device Instance Number of each
discovered device against the Device Instance Number of any devices on the Site configuration already.

For any discovered devices that have the same Device Instance Number as a device on the PC, there will be
a comparison made between the MAC address discovered and the Unitron address.

f

If these match, the device will be highlighted in the list in green to signify that the devices match. A
matching device cannot be edited.

If they do not match, then the device in the list control will be highlighted in red to alert the user to
this mismatch. The user wil | be given a choice to resolve the mismatch

If the Device Instance Number does not match any other ID on the PC, then this discovered device will
not be highlighted and will be left white. ~ Non-matching devices can be edited.

If a device exists in the local Site configuration but no  I-Am is received from it, it will be highlighted in
gray in the results dialog.
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y0W2sz21 g Y DHzDAdZ3 & Nj
OVERVIEW

This section covers some of the modules ( blocks) that can be used in Cylon BACnet strategies. The
Engineering Center divides the Strategy modules into the following categories:

Points

Logic
Mathematical
Control
Function
Statistic

When you choose a particular module group, the modules within that group are presented in the modules
bar. The modules bar is usually docked below the Toolbar, but can be resized and moved to any location
on screen.

= =4 4 A -—a -2

For example if the P group is selected :

PLMCEF®S|

then the Points mo d u b &is displayed:

Analog  Analog Digital  Digital ."'m:.log Dlgltal Real Intcgcr Ext Em: Dlgltal Mlake Anal ary AIPA B F&
Input Cukput Input Okt c ': CO'\' tant tant LINt?lI' 3rdP-my 3rdF‘-¢r!)‘ It 13
a;n n;n

The BACnet-specific modules covered in this section are

BACnet Alarms

BACnet Trendlogs
BACnet Schedules
BACnet 3" Party Points

= =4 4 & -

BACnet Priority Array
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In the Cylon Engineering Center # AU O T U0GGOT AOUGA &a0A2000 (pdnsa i O&w HAO
Strategy Points can represent physical inputs and outputs on a Controller, or Analog/Binary values
(referred to in the  Engineering Center A &Virtaal Points ¢ p !

o

Each Analog Input , Analog Output, Binary Input, Binary Output, Analog Value and Binary Value is assigned a
number:

Controller terminals (i.e. inputs and outputs) - chardware points g U (Engingeting Centre - are assigned
numbers between 1 and 24. Each terminal can be either an input or an output, so that there cannot be two
hardware points with the same number. For example if there is an Analog Input 3 there cannot be an Analog
Output 3 or Binary Input 3 at the same time.

Note: In theory hardware point numbers could be upto 1024, but is limited by the Controller hardware so that the
current maximum is 24.

Analog Valued ARalog virtual points g pan be numbered 1 -1024, and Binary Valued DRjiffal virtual points g p
can be numbered 1 QJ1024, so that there could be for example both  Analog Value 3 and Binary Value 3.

Note:  The combined number of Analog Values and Binary Values that can be exposed on a BACnet network by a
single CBM or CBT s 225. As a result, it is important to keep the total number of defined setpoints in a
Strategy below this value.

In Strategy drawings generated by the  Engineering Center | itis possible to identify —aStrategy * U U (ndueea
as follows:

9 Ifthe number has brackets around ititisa  chardware point gdAnalog Input , Analog Out put , Binary Input
or Binary Output .

 If the number is not bracketed, but is connected to a circular connection point, it is an Analog Value
‘Pahalog virtual point g.p

T Ifthe number is not bracketed, but is connected to a square connection point, it is a Binary Value
Pd1 U urtud goiint g .p

Hardware analog point Virtual analog point
Analog Input | / Fri0| Auve of@lnputs | 2 Analof DutEut

-0 Yy 5 ®
Frdz| Feal Constant
o E}’* Lo

(]
Digital Input
-0 By
[M] Fn3T] Eoolean [ =
[1]

1A]
Om | 10
Fréi2|Wide Inverter Gate | 4 _|—1 1
A AL [0l [
Titgital Ot
FigialTnput 1 3+
8 || & R
[E] [E]
[E] [F]
Virtual digital point
Hardware digital point
—
[{e]
>
(]
=
(]
2
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BACNET TIME SCHEDULE

APPEARANCE
Group Button Symbol
L (Logic) BbiCnar Frad| BACner Schedule | 22
ogic chedule
— g | el
n T
IE' TIME I:::I
Dialog box
BACnet Time Schedule
Block Number: I 22 Time Schedule Name: |
Inputs Constants Outputs
MName PtMo.| Value Name Pt No. | Value
Enabling Poin| 0 OFF wite Piciy [16 = True Output | 0 OFF
Tim Complement | 0 OFF
Monday Tuesds; Wednesday 1 Thursday Frida Saturds; Sunday Secs to changq 0
Hour  Minute Hour  Minute Hour  Minute Hour  Minute Hour  Minute Hour  Minute Hour  Minute
Start: E 03 :IDU 3: E 09 :IDU 3 E 09 ;|00 3: E 09 ;|00 3: E 03 ;|00 3 E 03 ;|00 3 E 09 ;|00 3:
Stop: EW:IDUE EW:IDUH‘ EW:DUE EW?:DUE EW? 003 EW? 003 ET?:DUE
™ Onal ™ Onal [~ Onal [~ Onal [~ Onal [~ Onal I~ Onal
I ot A I ot A ™ o &l ™ off &l ™ off &l ™ off &l I~ oftan
< | > | oK I Cancel
FUNCTION

The BACnet Time Schedule block allows the user to pre -load a single start time and a single stop time  for
each day of the week to be used in a locally -hosted BACnet weekly schedule .

If the module is enabled, then when the controller's clock registers a time between the start and stop time
on each day, the output of the module will be "1", and outside of those times it will be "0".

This module accepts one input, which enables /disables the operation of the module, but leaving this input
unattached will allow the schedule to run normally.

The module produces tree outputs : the present value of the schedule, the inverse of the present value and
the number of seconds until the next scheduled change
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PARAMETERS

Time Schedule Name
User defined name for the BACnet schedule object.

Inputs

Parameter Name Description

Enabling Point Di splays the number of the digital point
block. If the digital point is true the time schedule is enabled and will output accordingly, if
the point is false then the block will output false.

Constants
Parameter Name Description
Write Priority The priority at which the BACnet time schedule block will write at. By default this is set to
16.
Times The days of the week and times between which the schedule will start and stop.
Outputs
Parameter Name Description
True Output The current status of the schedule.
Compliment The inverse of the current schedule status.
Secs to change The number of seconds remaining until the output will change.

How to add a BACnet Time Schedule to a Strategy .

When the BACnet Schedule is initially added to the ~ Strategy and linked to another Strategy block it will take
the name of the pqint cre:':ltt_ad when the blocks are connect  ed. In the example below the point has been
GAOUOYT dzOULjUAAN: g!

|
| | [Digvirt 1 | |
Fnai| BACner Schedule | 1

To rename the BACnet schedule, the point must be renamed. To do this simply right click on the output of
the block and select EdPoi.nt

T O A T N
| |Digvirt 1 | [TTTIT]
Frnaa] BACner Schedule | 1 Fn5T ‘wide OF; 2

o

it

™ Create Mew Global

Link. Ta Existing Global

Create New Smart: Global
Lirk To Existing Smart Global

Allevés the pointindrie  t& lik@Hangesll [ thé example below the
0OV U gdz000 DI u OV aiOg!

cr o
N¢
Cr &«
Ci C
i Qu
[e=
¢ O«
Qi

Qun Cx
Cx O(

>

< C-
Q¢
(@ F =
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Faint Nurber: |1
Puaint Name: |Tirne Schedule Cancel

Shart Circuit Open Circuit
[ =] on =l
Lire Detailz

v Shawlines W Show Paints

At the same time t he BACnet Time Schedule has also taken the name of the point:

Block Murmber: 1 Time Schedule Mame: |Tirne Schedule
Inpuis Constanis
Name PtMo. | Walue Schedule Data Mame

Enahling Point 1] OFF wiite Prioiity |16 33 True Cutput
L . Complement
[v Maonday [+ Friday
[v Tuesday [ Saturday
¥ wWednesday [ Sunday

[¥ Thursday
Times

Start: |03:.00 =
Stop: |17:00 =

Oulpuls

PtMo. | Walue
1 OFF
i OFF

< | * | (]9 | Cancel

When downloaded to the controller, and viewed with a BACnet browser,

time schedule as a BACnet object.

the BACnet properties show the

@ ol

g BACretIP 3 peers)
-3 Cylon BACnet Router 49 (49)
-2 NolSet [20007)
-2 Contialler type LIC32.24 (10001]
& Controller type UC32 24 [PO-10007)
& Time Schedule (01 (FO-1)
o Time Schedule [PO-1].present-value=1

15 Settings
weekly-schedule x|

[Mom]:  T[1]: 09:00:. 2]: 17:00:255.255 Y¥=0
[Tuel: T[] 1255, 2]: 17:00:255.255 Y¥=0
[wed]:  T[1]: 09:00:255,255 I0: 255,255 Y=0
[Thul:  T[1]: 09:00:255,255 ¥ S y=0
[Fi S ¥=0
[
[

B iz 5.
2]: 17:00:255.25
2]: 17:00:255.25!

sun]:  T[i]: 17:00:255.255 =0

Propety [ Value I
= nbject-identifier PO-1 [0x04...
= ohject-type PO17)

= nbject-name Time Sche
= presentvalue 1

= pricrity-for-witing 16

= status-flags Diouble-clic..
= reliabily Unknown
= out-of-service FALSE

= gffective-period R L
= cuception-schedule

= weekly-scheduls Double-clic..
= |ist-of-object-property-references Double-clic.
= schedule-default FALSE
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BACNET ALARMBLOCK
Note:  This strategy -based method f or generating binary alarms has been made redundant by the alarming
functionality now native in all  Input s, Values and Output s. This block has been left in place to support
existing strategies that u  se this block, but should not be used in a new Strategy.
Appearance
Group Button Symbol
E (Statistic) E'xlzanr‘: Elaﬂ EACneL Alarm [ &
DA
Dialog box
15} BACnet Binary Alarm
Block Mumber: I B Alarm Marme: I
| Inputs Constants Outpuls
Mame Pt Mo. Value [ Alam Data Mame | Pt Mo. | Value |

Alarm Point 0 OFF Motification Class |1
Time Delay |2

Active Test ||

Inactive Te:-:tl

— Generate Alarm On
* High Walue

 Low Walue

— Motify Tupe
i Alarm
" Event

< | > | ok I Cancel

Function

Alarms are used in a BMS system to alert site supervisors/engineers to any difficulties that may occur on
a Site. The Cylon BACnet range supports BACnet Alarm notifications which can be made available to
BACnet supervisors.

The BACnet Alarm module is joined to a digital point (  Binary Value). When the digital point has the value 1,
the BACnet Alarm module is activated. The Binary Value may indicate an error condition, for example a
sensor going out of normal range or a fire alarm being activated.

©ABB 2024 All Rights Reserved.
Subject to change without notice
WWW.CYLON.COM

85

MANO106 rev 61



BB cylon@eacnet | Configuring the Cylon BACnet System
Parameters

Alarm Name
A name assigned by the user to identify the BACnet Alarm object.

Inputs

Parameter Name Description
| Alarm Point This displays the digital point number that is connected to the input of the block. |

Constants
Parameter Name Description
Notification Class The alarm can be assigned a number through this parameter. This can be useful when
grouping alarms.
Time Delay The time delay that the block waits before making the alarm active or inactive.
Active Text The text that is displayed on the supervisor software when the alarm is active.
Inactive Text The text that is displayed on the supervisor software when the alarm is inactive.
Generate Alarm On This option can be set to high value or low value by the user.
1 If setto a high valughen the alarm will be active when the input is true.
1 If setto a low valu¢he alarm will be active when the input is false.
Notify Type Notify Type is a standard BACnet property, which can be setto O U A tABrgay
dEventg This can be used to categorize alarms, if a  Site requires it.
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BACNET TRENDLOGBLOCK
Appearance
Group Button Symbol
E (Statistic) mﬁﬁ E;SI BACnet Trendiog | &
v
[E] t
[T]
Dialog box
BACnet Trendlog Module
Black Murnber: |23 Trendlog Description; |EEEMMEET ===
| nputs Constanis Outpuils
Mame Pt Mo. Value Trandlog Numnber: |1— Mame | Pt Mo. | Walue |
Analog Log Point | 1 ) T
Trendlog Enable | 0 OFF Trendiog Point Type: I need
Log Trigger Paint | 0 OFF LT

@ Log at fixed intervals of
ISDD zeconds
" Log when value changes by

Advanced Options. . |

4 | > | QK. I Cancel

Function

BACnet Trend Log s, similar to Unitron Datalogs, allow point values in a Controller to be recorded over a
period of time. For example, a Trend Log on an output point could monitor valve positions, or a Trend Log
on an input could log outside air temperature.

The input point value can be logged either at regular intervals or when the value changes by a defined
amount.

The recorded data can be later retrieved, displayed and analyzed with the Datalog Manager application.

The number of Trend Logs that can be addedtoa  Strategy depends onthe Controller on which the Strategy
runs. For example a CBM24 can have up to 32 Trend Logs and a CBT12iVAVcan have up to 4.

Note: To find out the maximum number of Trend Log that a Strategy can support, open the Strategy , select Vi »>w

Ma n a gaand gpenthe Re s o utaltie the Ma n a gddatos.
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PARAMETERS

Datalog Description

A name assigned by the user to identify the BACnet Trend Log object.

Inputs
Parameter Name Description Possible Values
Analog Log Point The point number and value of the p(_)int being I_ogged if‘the Real number
OUV aG0ed YUGAGUU OGGaAaA 0U& T.00007 /4
Note: Only one of the input pomts: can be gannected, so only t/ze
T OddOlA0Fr 040 U4 7 U4iidAgor 0Od At
Digital Log Point The point number and \falue_ of the po_int being Iogg_ed if the Boooelan
OU7T ati0ed zOUUAAG OGuAA U& T UOGGOI
Note: Only one of the input pomts: can be gannected, so only t/ze
T OddoOl A0Fr 040 U4 7 U4iidAgor 0d At
Trendlog Enable The point number and current values of the enabling point for lor0
this module. When the value of this point is "1", the "Log Point"
will be logged.
Log Trigger Data is recorded when this trigger point changes. If the trigger lor0
Poaint point is not connected, logging occurs according to the ' When
to log the value ' parameter s below.
Constants

Parameter Name

Trendlog Number

Description

This field displays the number used by the  Datalog
Manager application to access the data collected by this
module.

Possible Values

Depends on controller type

Trendlog Point
Type

This field displays the type of point that this module is
logging.

gYUAGUUg

When to log the
value: Log at
fixed intervals of

When this option is selected the s e ¢ o inplitsbox becomes
editable, and the value of the Log Point will be recorded at
regular intervals.

Integer (number of seconds)

When to log the
value: Log when
value changes by

When this option is selected the u n iirtpe box becomes
editable, and the value of the Log Point will be whenever
that Log Point value changes by an amount greater than the
number of units specified.

Integer (number of units)

Advanced
Options

The Advanced Options button becomes available when the
OUT ai0ed SUU d2AOUUOA #000A
connected to a digital point. This digital point can be, for
example, an alarm arising, a switch being thrown, a window
opening etc. When this input  is connected, the Trend Log will
log when the state of this input changes. Clicking on the
Advanced Options button opens the Datalog Advanced
Options dialog box:

Odt

Any Edge, i.e. every time the
trigger point changes state.

Rising Edge, i.e. when the value
of the trigger point changes
fromOto 1.

Falling Edge, i.e. when the values
of the trigger point changes
from 1 to 0.
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Trendlog Advanced Options

Laog Trigger Options
’V * Any Edge i~ Rising Edge ™ Falling Edge

[ I Cancel

How to set up a BACnet Trendlog

In the case_of the Strategy bel_ow a BACnTertehd trlock t]as been_attached to a ilardware point that
UOAaaAOa AOUUOAAAAAO! daiO UAAT @AAO GU0GA sbithéiB AchTerte ndA UOT ¢
L o block has taken the same name.

room temperature
Analog Input

>0 ] room temperaiur e
! P35 [ BACHE Trendiog [ 1

AN

t

Right -clicking on the block opens the properties dialog box.

Trendlog Read Performance
It is possible to optimize the way B A CnTerte In @ data is read by the front -end Workstation.
For example, altering the number of records that are accessed per request changes the number of records

the Controller can return each time it obtains the network  token . A request for up to 20 records at a time is
optimal for loading an  MS/TP packet.

Front -end Workstations can also be configured to request only new records from the Controller, which can
improve the performance of the system.
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3RP PARTY POINT BLOCKSQ[3R°? PARTY ANALOG] AND [P PARTY BINARY]

Appearance
Group Button Symbol
P Al o Fuioof3rd Party Poirt | 2
i ZrdFarey ZrdFarey
L= (Points) rifany  orifars
|:||i|o |:||i|o
i i ard Party @.
Analog
Q- | @
Frio1 [3rd Party Poird | 1
] |7 Perty
Binary
) (8
Dialog box
Third Party Analog Integration Third Party Digital Integration
Black Number: 4 Third Party Point Name: |\ Block Number. 5 Third Party Paint Name: |\
| Inputs Constanis Ouipuis | Imputs Constanis Outpuis
Name FiNo. | Valus | [~Foint Addiscsing Infa Name PtNo. | Value Name PtNo. | valye | [FomtAddessing Info Name PtNo. | Value
Value In 0 © Local  Remote Presentvalue | 0 Value In 0 OFF " Local & Remale Presentvalue |0 OFF
Wite Control | 0 OFF Deoliaaes o _I Status Flags | 0 Wiite Control | 0 OFF 33:;:"”“3”39 o _I Status Flags | 0
Objsct Type 0 - Analog Input _I e e 3~ Binary Input _I
ObjectInstance [0 Object Instance [0
Properly 65 - present-valie _l Property 65 - present-value _l
g q
Wiite Priarity = Wiite Priarity 16 3:
¥ Relinguish an High To Low IV Relinguish on High Ta Lon
COV Value 0000 COV Value [1.000
Min. COY Time 5 Min. COV Time: 5
[V COV Onoe High [V COV Onee High
I One Shot Wite Lowta High I Ore Shot Wiite Low to Hich
™ Time Ones High |5 ™ Time Once High |5
q g
ReadFrequency |3 Fiead Frequency |5
[ Defautvalue  {0.000 ¥ Defautale [
< > Cancel < > Cancel
Function

The 3 party point block s provide a mechanism for
device directly in a Strategy . The same mechanism can be used to also be used to access

within the local Strategy if required.

dz2it OAO AAO AaU+ ADA A ARLDIpYethatisiuted t0 @ove data to and from analog
block connections and one that is used to move data to and from binary

reading and writing values from and to a third party

BAChnet objects

Strategy
Strategy block connections.

Both types of 3 ™ party blocks can access the same BACnet data, which is automatically converted to the
appropriate data type as the data is pulled from or pushed to the network.
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User defined name for the BACnet schedule object.

Inputs

Parameter Name Description

Value in

This is the value that will be written to the 3rd-party device. If the analog 3rd-party block is
being used then an analog point must be linked to this input and if the digital 3rd-party
block is being used then a digital point must be linked to this input.

Write Control

This is a digital input which Waluelninputdotbe t o
written to the 3rd party object, subject to the settings in the Constants > Writing section of
the dialog.

Constants

Point Addressing Info
Parameter Name

Local/Remote

Description

This defines“whretyh@&robjhectt3t o which this
Strategy as t he block (i.e. in the fiLocal 0 dev
block is copy and pasted into a different Strategy , it will remain connected to the same
point if this parameter is set to fAiRemote
will try to access a point within its new Strategy that matches the Object Type and Object
Instance settings.

Device Instance

This is the Device Instance Number of the third-party device that will be read from or written

Number to. Itis only available if Local/Remotei s set to fRemoteod.
Note : YOU can type any nL.lmber in thlS Select Controller

input, but a Site Tree is = -

available by clicking the | "?u-;ﬂkzawn’k

button to the right of the & opnize

input field:

Ok Cancel

Object Type Any BACnet Object Type can be entered in this field. It is used together with Object

Instance to specify the object which will be read or written.
Note: You can type any number in this input, but a list of common Object Types is

available by clicking the - | button to the right of the input field.

Object instance

This is the instance number within the selected Object Type that specifies the object
which is to be read or written.

Property

This is the BACnet property of the specified object that is to be read or written. Defaults to
85-present-value.

Note: You can type any number in this input, but a list of common BACnet Properties is

available by clicking the - | button to the right of the input field.
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Writing

These constants determine when the input value will be written to the third -party device, and the priority

in that devices priority array to which the value will be written.

If the block is writing to but not reading from the third -party device, then only the input needs to be

connected.

Parameter Name Description

Write Priority This is the elementinthe third-par ty deviceds Priority Arr
written. By default the value is priority 16 (i.e. lowest priority), but it can be set in the range
1-16.

Relinquish on High If this box is checked, the controller will relinquish the Priority Array element set in the

to Low Wr i A rer anstant (i.e. set it to null) when the Wr i @ cen i inmpat boes from high to low.

COV Value If this constant is set, then writing will only take place if the Value In value changes by the
amount specified here during the time period specified in Mi €OV i me

Min. COV Time In order to avoid a continuously-changing V a | In ealue generating too much traffic on the
BACnet system, you can limit how often the value is sent to the third-party object by setting
a minimum time between sends here.
This value is the number of seconds between sends.

COV Once High If this box is checked, the controller will write to the third-party device only if the Wr i t e
Co n tigsetlto ON and the V a | lurehanges by the COV value.

One Shot Write Low | | this box is checked, the controller will write the current V a | lurealue to the third-party

to High device when the Wr i @ cen i chamdes from OFF to ON.

Time Once High If the check box in this parameter is checked, the controller will write the V a | lurealue to
thethird-party device repeatedly at the freque
default this is set to 5 seconds.

Constants JReading

These constants determine how_often tl_we Present Value of the third -party object will be read and sent to
AuO &G0l Usada UVaAlUaA!

If the block is reading from but not writing to the third -party device, then only the output needs to be
connected.
Parameter Name Description
Read Frequency This is the number of seconds between reads. By default this is set to 5 seconds.
Default Value If the check box in this parameter is checked and if the third-party device cannot be read,
the output of the block wilbes et t o the value in this pa
The value box for Binary third-party points is a checkbox. If it is checked the output will
be set to AOnNnoé, if not the output will b
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Parameter Name Description

Present Value

The present value of the BACnet object is written to this output.

If the present value cannot be read, andthe Co n s t>abe fsavuaall tu

is enabled, this output is set to the Default value.

If the present value cannot be read, andthe Co n s t>abe fsavuaall tu

is disabled, then this output remains at its previous value.

Status Flag

This is an analog value that represents a5 bit ~ array, which contains
information about the status of communications with the third
party device.

Function Value =0 Value =1

Bit 0 Problem No problem detected. A problem has been

detected.

Bit 1 Failure to send Data written to 3" Write to 3" party device
write party device ok. failed

Bit 2 Failure to RX Acknowledgement No acknowledgement when
write ACK received ok writing to 3" party

Bit 3 Failure to send Read request sent ok Failed to send read request
read.

Bit 4 Failure to RX Data read from 3" No data received from 3™
read. party device ok party device
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PRIORITY ARRAY BLOCKSIJJANLG PA] AND [BNRY PA]

Note:  This strategy -based method for generating Priority Arrays has been made redundant by the Priority Array
functionality now native in all Value and Output objects . This block has been left in place to support
existing strategies that u  se this block, but should not be used in a new Strategy.

Appearance

Group Button Symbol

Frioz| Pricrity Array 2 Ful03 | Priority Arra
P AnlaFA  EnrrFA l l | yArra [ 10
Analog . 3 Binary
Obi 1) @) obj 1
' '
b5 =
' '
@+ | @ | @
! '
v I
H 1
H T
: i
® (g it
] Analog Priority Array ® Digital Priority Array
Block Number 8 Priarity Array Point N ame: | Block Number 10 Fiaiity Arrap Foint Name: |
| Inputs Constanis OQuipuis | Inputs Constanis Ouipuis
Name PtMo. | Valug | | Picity Ariay Info Name PtNo. | Value Name PtNo. | Value | [ Priorty Anay Info Name PiNo. | Value
Input Point o “wiite Priority 3: Present Valug 0 Input Point o OFF “wiiite Prioiity 3: Present Value 0 OFF
Value In o PA Bitmay 0 Value In o OFF PA Bitmar o
COV Value 0000 P COY Valus 1.000 L]
Write Control 0 OFF ,— Status Bitmap 0 ‘Write Control 0 OFF ,— Status Flags o
I~ e Shot wiits Low to High Priortty 1 0 I™ Dne Shot Write Low to High Prioriy 1 0 oFF
[¥ £Ov Onee High Priority 2 o P COV¥ OnoeHih Priority 2 0 OFF
[¥ Fielinguish on High To Low Priority 3 0 ¥ Relinguish on High To Law Priority 3 0 OFF
Priority 4 0 Priority 4 o OFF
Priority & 0 Priority 5 o OFF
Priority 6 0 Priofity 6 [ OFF
Priority 7 0 Priority 7 0 OFF
Priority 8 0 Priority 8 o OFF
Priority 9 0 Priority 9 o OFF
Priority 10 ] Priority 10 o OFF
Priority 11 0 Priority 11 o OFF
Priority 12 0 Priority 12 0 OFF
Priority 13 ] I} Priority 13 o OFF
Priority 14 0 Priority 14 o OFF
Priority 15 0 Priority 15 o OFF
Priority 16 0 Priority 16 o OFF

< > Cancel <] 0K | Cancel

Function

BACnet value objects and BACnet output objects use a Priority Array to determine their value. Each element

in the array will ei ther have avalue orbesetto nul !  dz2n O U0 AOQO&AO0OUA AEAGads Us AuO
the highest priority element in the array that has a valid value.
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The priority array blocks provide a method of assigning a value to an element in the Priority Array of a
specific BACnet object.

There are two priority array blocks inthe  Cylon Engineering Center :

T Pri caArrirtagya IObg dot setting a value in the array ofan  Analog Value, or an Analog Output .
T Pri caArrirkiyg Ob p Boc setting a value in the array of a  Binary Value, or a Binary Output .

26 A GUOGA 0Oa 1 Ul opriadatheiitheblacOwilbshiow the) cFiiority Array of that point.

16 Au O & dighiai)(8)s unattached then the block will show the  Priority Array of the point connected
tothe Pr e s\eanltaugput (Pv).

Note:  If neither point is connec ted the block will not function, and a warning message will be displayed:
Strategy Warning - Analog Priority Block is inoperable as it is not attached to any BACnet points.

The value of a single element of the array is set to match the value of the Vv a | lurgB) input when permitted
to do so by the Wr i @cen 1 (€)driput. The element to be set is defined by the  Wr i Rrei cconistant.

If the BACnet object to be affected is a BACnet Output object , the input of AU AA ($andddIé iA the
Strategy drawing must be connected to the output of the priority array block that matches the Wr iRrei ority
setting.

If the object to be affectedisa BACnet Valueobject,then Au O UaAliaA U6 AuAA OBtaeg®i Acd U0V
drawing must be connected tothe | n pRud i (A)t

The main use ofthe Pr i oArrir tdgek is to quickly and easily conditionally override outputs or values.
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Parameter Name
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Description

Input Point This is the point representing the BACnet object whose Priority Array will be affected by
the Priority Array block.
Value In This is the value to which the selected priority element in the Priority Array will be set.

Write Control

This is a digital input which when set t
written to the Write Priority element, subject to the settings in the Constants section of the
dialog.

(o]

Constants

Parameter Name

Write Priority

Description

This is the Priority number of the element in the Priority Array that will be set. By default
the value is priority 15 however it can be set in the range 1-16.

COV Value

If the COV Once High property is set, then the relevant element in the Priority Array will be
set if the Value In input changes by more than the value set here in the COV Value
property.

One Shot Write Low
to High

If this box is checked then the relevant element in the Priority Array will be set to match the
Value In input when the write control input goes from low to high.

COV Once High

If this box is checked the relevant element in the Priority Array will be set to match the
Value In input when than value changes by more than the amount set in the COV Value
property.

Relinquish on High
to Low

If this box is checked then the relevant element in the Priority Array will be set to Null when
the Write Control input goes from high to low.

Outputs

Parameter Name

Present Value

Description

Thi s
Point.

out put matches the O6Present Valuebd

o

PA Bitmap

This an analog value that represents a 16 bit array, each bit representing the override
status of each element in the priority array. If a specific priority has been overwritten, the
bit in the PA bitmap corresponding to that element will be set to 1.

Status Bitmap /
Status Flags

This output is not currently used.

Priority 1-16

These outputs give access to the values at each priority for the BACnet object. These
outputs could be connected to a Strategy that contains logic to address control situations
that depend on BACnet priorities.
Note: 26 A a0T UUOa
related output will remain set to the last non
priority.

""" a0A AU A
-null value of that
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VYZs521l g LB dz33 yYZI| 3dz D2 d:3

The Cylon Engineering Centre software uses data files organized on the PC in a directory structure
representing the structure of the  Site. This directory structure can be archived, and installed on another
PC or restored to the original PC.

The Site Backup Utility (CCBackup), automates the archiving and the restoring process  es (jsee MAN0OO72
Site Backup Utility . However it does not include CBRconfiguration s in those processes.
BACKING UP THE CBR ROUTERS

Each CBRon a Site must be individually backed up as follows:

Right -click on the CBRin the Cylon Engineering Center 6 & DAJA O dZA CBa#c kidlopuit ed O G OT A

= @ Sites

Import Subnet From...

Batch operations ’

Show Globals Issues Report
Show Globals Table

Backup Router

Restore Router

Router I £000
Password |

Start Backup Cancel

Enter a valid BACnet Device Instance Number AG7 AUO AUaAOAsga UAaaaUAT
Note" i@ AUaAOAGcA UA&A®UAT 0& AuG 000 AuAA 0&a aaor Ay Al
Il Au aO aOA UA T uAuUOI OAUU AuO AU4AAOAsa ZUuoUUaAAAUUuU
Clickthe Si B a ¢ khwtpon
Fiouer D [0
Reading configuration file from device (7 of 30).
The backup file for this router will be stored in Site@ Rout er Edredanyp s
4 || UnitronUC32675 “ Name ° Date modified Type Size
= :almﬂr(hlves []1d 17/06/2013 11:16 D File 2KB
= Amhmate []2d 17/06/2013 11:16 D File 2KB
h = B:C:I; D34 17/06/20131146  DFile 1B
- [4a 17/06/20131146  DFile 1KB
8 ARCHIVE L]5d 17/06/2013 1116 D File 6 KB
i BACnetiDE | 6d 17/06/2013 11:16 D File 4KB
> dbase H L]7d 17/06/2013 11:16 D File 27T KB
= z‘Ri‘“I’INGS | 8d 17/06/2013 11:16 D File 1KB
=) T [ ]9d 17/06/2013 11:16 D File 65 KB
= L5 |10, 17/06/20131117  DFile 66 KB
i :{MCRQS . 114 17/06/20131147  DFile 66 KB
& RouterBackups 124 17/06/20131147  DFile 4B
B, 5000 11062013 LLIEL, L13d 17/06/2013 1117 D File 2KB
Ji 6000_17062013 125125 | 14d 17/06/2013 1117 D File 2KB
= T?E%z?f??f’}fifz - [ ]15.d 17/06/2013 1117 D File 3KB
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HOW TO RESTORE A CBR ROUTER

To restore a router from a backup,

Right -click on the CBRin the Cylon Engineering Center ¢ & o1 A

= ! Sites
E| % BACHket

DIUAO d7A CRets tRaikt ed O

Import Subnet From...

Batch operations 4

Show Globals Issues Report
Show Globals Table

Backup Router

The P a s s wdéatog will open.

Enter the Device Instance Number U &

Note" _ dz2iO AU&aAOAed UA
I A &ao aOA UA I uA

The Re s t Pa wetdialog will open:

Restore Router

Device ID 000

Pagsword

The list of previously backed up data is below. If the required data
backup is not listed, vou can browse to the directon you want

Dir. |C:A\UnitonU C324HOBLOCK 2\ FouterB ackups

Browse |

Filename ‘

Date Modified |

Start Restore |

Cancel |

Click onthe Br o whaitgon and select the location of the backup that is to be restored:

Look in I | RouterBackups

-~
Marme

| 6000_17062013_134759
| 6000_17062013_143746
1. 6000_17062013 150451
.. B000_17062013_160051

R =
Date modified
17/06/2013 13:50
17/06/2013 14:39

17/06/2013 15:07
17/06/2013 16:02

| 11 6000_17062013_162033

17/06/2013 16:22

« | T

Foldername: |6000_17062013_162033

‘ ‘ Start Restore

The files that comprise the backup will be displayed with their modified date:
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Router 1D 6000

Pasgword |

The list of previously backed up data is below. IF the required data
backup iz nat listed, you can browse to the directory you want

Dir. | C:\UritronlC32 67SHBACNE T \RouterB ackupshB000_17062013 111

Filename | Date Modified ‘ -
1d 17AIEA2013 10:16:18 [
2d 17AOBA2013 10:16:18
ad 1TVIEAZ013 10:16:18
4d T7A0BM201310:16:19
5.d 17AIEAZ013 10:16:20
Ed 17WIEA2013 10:16:21
7d T7WIRV2MTR 10-1R-29 S
Start Restors Cancel

Click the St aRrets t lmuttos.
Restore Route!

Router ID IBDDD Files to \wWite I30

‘wiriting configuration file to device (6 of 30)...

|

Close | Abort I

The restore process can be cancelled if required by clicking the A b obutton.
When the process is complete, clickthe CI1 olsuton.
Restore Route

Router 1D ISDDD Files ta Write |3E|

Finizhed restoring the device successhully.

I
Cloze | Abart I
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Parameter Limits
Total number of Analog Values and Binary Values (mapping table 225
index)
MSTP Station (MAC Address/ BACnet ID/Token Passing ID ) 0-127
Device Instance Number (Device ID) 0-4194303
MAX Masters 1-127

10 - 60

APDU Timeout

MSTP Baud rates

Device Name (Character support)
Description String

Location string

Apps version string

Point Names

Notes :
Device Instance Number is the unique ID for the device

9600, 19200, 38400, 57600, 76800, 115200
63 characters
63 characters
63 characters
63 characters

63 characters

in the BACnet system.

MS/TP MAC address must be unique for all devices on a shared (single)  MS/TP trunk.
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Y++3| N2 3DDAZY | z21 § YYZI| 3d2 p DR dz#

BACnet MS/TP (Master -Slave/Token -Passing) is a data -link protocol unique to BACnet. It uses EIA -485
signaling over a twisted -pair line and is the lowest cost LAN option in BACnet.

A BACnet MS/TP device is either a Master Node or a Slave Node. With Token -Passing, the entire MS/TP

Fieldbus is controlled by a single Token that is passed around from Master Node to Master in order of

MS/TP MAC address (Medium Access Control address range of 0 QJL27). A Master Node that holds the Token

can transmit a pre -defined number of information frames (  Max_Info_Frames ) before it has to pass the
Token. The Max_Info Frames U& T 006 U0UaAAaGO AGi &40A AU ;9 00 2zZgidUileca yY?Z
controllers. On receiving the Token a controller will transmit packets required for reading and writing

BACnet data as well as packets required for any internal processing within the controller. Namely:

1 BACnet requests and responses

1 Reading / Writing of data

On a busy 32-controller network with a Baud Rate of 38400 it can take 1.24 seconds to pass the Toke n
around the network.

After receiving the Token 50 times, a Master Node transmits a  Poll_For_Master  frame in order to discover
the presence of other Master Nodes on the network that wish to join the ring. If one is found, it becomes

the new successor node in the Token ring. If the successor is already the next available address then this
step is omitted.

A Slave Node (MAC address range of 0+ 254p &U0UulGg &AUAa o6UA A pAaAOA 1U07i O AU
3GUOT AUGU DDuiligg 0UO0aaAUO# Aui UOA AdaulUdiar 2A 71U00& GUA GA
Aiau AOTI OUAO dzAAA |1 UA 3GUOI A0GU DDllGgg d0AAUMEetbudaali o Aa

cannot send any messages on its own.

All Cylon BACnet controllers are Master devices.

COMMUNICATION ON AN MS/TP FIELDBUS

The performance of an MS/TP network is directly affected by the traffic load and configuration of the
network. The following can affect network performance:

Size of the Network

As the number of controllers on the network increases, the Token must be passed to more controllers and
it is likely more information frames will be transmitted in total. As a result, the time for the Token to pass
through the entire network will increase.

Gaps in the Network

After 50 cycles of the Token, each Master Node will poll for the next Master on the network. If there is a gap

in the MAC addresses on the network or if a controller is offline, it will take a minimum of 100 milliseconds

for the Master Node before that gap to retry sending, during which time there will be no communications

on the network. This will cause a slowdown in the passing of the Token through the network as the Master

Node retries. Slowdown in the network will be significantly higher if the Max Master contro ller is the gap
in the network.
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Network Load

The amount of activity on a network will affect performance. Examples of activity are:

Who-is / I-Am request responses
COV subscription
Reading / Writing (for example reading a point, downloading a Strategy to a controller)

Global Servicing

= =4 4 -4 -

Alarms Reporting

Baud Rate

Increasing the Baud rate will allow data to transmit faster throughout the network thus increasing
performance. Cylon supports Baud rates upto ~ 76800.

Max_Masters

Max_Masters on a BACnet Router specifies the highest MAC address of BACnet Routers on the Site. The
default for Cylon BACnet Routers is 127.

Max_Masters on a Field Controller specifies the highest MAC address of Master Nodes on the MS/TP
network. This can be set to 127 for all devices except the last device on the network which should be set to

MAC address of the device. If the Max_Masters is set to an address higher than the last device on the
network, a slowdown similar to that of a gap in the network will be experienced.

For example a network with 16 controllers, controllers 1 (15 should have a Max_Masters of 127, and controller 16
should have a Max_Masters of 16.

Max_Info_Frames

Max_Info_Frames is set to 8 by default in the Cylon system. A setting of 8 will allow the node with the Token
to initiate communication 8 times before it has to retire the Token to the next Master Node on the network
segment .

For exampleif a controller needs to senda COQV, a Global, and a BACnet Alarm, it would use 3 of its 8 info_frames .
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SCENARIOS
The time to read or write to or from a BACnet controller is:
No. of Packets * (Token Cycle Time * X)

Where x varies between 1.0 and 2.0 and is influenced by the MAC address of the controller in relation to the
router MAC address.

As an example, strategies for a CBM and CBT containing 430 blocks and 255 blocks respectively (255 of
which were BACnet enabled) were downloaded remotely to the following network sizes and types:

Strategy Download Firmware Upgrade
# Controllers Fieldbus Status Seconds Per Controller
3*CBMs Wiped 29 315
32 *CBMs Servicing 35 420
32 *CBTs Servicing 29 190
64 * CBTs Servicing 52 195
Running two instances of firmware upgrade to two separate controllers on the MS/TP Fieldbus slightly

speeds up both downloads as the router holds on to the token for its ~ Max_Info_Frames setting rather
than for one packet on each receipt of the Token.

T AMAX_INFO_FRAMES of 100 is recommended for optimal performance

Recommendations

To save time when downloading a complete  Strategy , direct serial connection should be used if  possible.
For partial download s, remote download can be used.

On trunks that might require continuous re  -commissioning/downloading, limiting the number of
controllers on each trunk would be prudent, while pre  -loading each Strategy serially for bigger trunks will
speed up engineering. Keeping main plant trunks to 16 controllers or less (as per Unitron ) will help as a
guideline.

Approaches for significantly improving download performance are currently under investigation.
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