A Forest
Bacnet Driver

The Bacnet concept was started in 1990 by ASHRAE (American Society of Heating Refrigeration and
AirConditioning Engineers). Bacnet stands for Building Automation Control and Networks and acts as a common
backbone network. It is a protocol rather than a physical thing, and can bring various manufacturers’ devices to-
gether by communicating on a common protocol. Bacnet is certified by BTL (Bacnet Testing Labs) and ISO
(International Organisation for Standardisation). Any manufacturer can incorporate Bacnet capabilities into their
devices using software only without the need for extra hardware.
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Bacnet Terminology

Bacnet Devices are classified as either a Sensor—BSS (read

only), or Actuator—BSA (read/write). BACnet Smart Sensor

.p BACnet Smart Actuator

Bacnet Controllers are classified as BASC, BAAC or BBC, ]

_ o AIEEE\.  Ercretappiication Specific Controller )
with BBC (Bacnet Building Controller) the most capable. —

ACnetAdvanced Application Controller]

Bacnet Supervisors/Workstations are classified as BOWS BACnet Building Controller |
or BAWS, with AWS or Advanced Workstation having the m BACnet OperatorWorkstation )

most functionality. AT G- et Advanced Workstation |

TRIDIUM  ssivecommsmss .
v ol n|agara4

1,804,747 5204 Fax

Each Bacnet field device, controller of supervisor must have a BTL
TRIDIUM NIAGARA 4 .
BACNET PICS approved PICS (=Protocol Implementation Conformance Statement).

BACnet Protocol ion Conf

The PICS or PIC Statement lists the device’s capabilities on the Bacnet
Date: August 31,2018
Pretot Nome: a4 45 Cort Comreller network, including its BIBBs.
Product Model Number: 12466, 10820, 10820E, 11078, 12977
Application Software Version: 4.4.93.40 or hagher o . . .
Firmware Reviion: $ 45340 o hgher BIBBs are Bacnet Interoperability Building Blocks that explain the

BACnet Protocol Revision: 14

Product Decrpion: Bacnet properties of the device and what read/write capabilities they

Niagara 4 provides the ability to view, monitor, and control BACnet devices over IP, raw
Ethernet, or MS/TP media.  Devices, points, schedules, alarms, and logs can be kearned
and managed from Niagara 4. In addition, Niagara points, schedules, histories, and have

alanming can be exposed to BACnet for monitor and control by foreign BACnet clients. *

BACnet Standardized Device Profile (Annex L):

O BACnet Advanced Operator Workstation (B-AWS)
O BACnet Operator Workstation (B-OWS)
O BACnet Operator Display (B-OD)

[ BACnet Building Controller (B-BC) H

0 BACnet Advanced Application Controller (B-AAC) (@] b_] ects 4
O BACnet Application Specific Controller (B-ASC) Ty 4+ ;

O BACnet Smart Seasor (B-SS) e Niadara

0 BACnet Smart Actuator (B-SA)

Numeric Point
Boolean Point
Enum Point
String Point

Analogue Input

Components or Points are called Device Objects and are grouped into read Dlgital inout

Multi-State Input

only Analogue, Digital & MultiState Inputs, and read/write Analogue, Digital
& MultiState Values and Outputs.

Analogue Value
Digital Value
Multi-State Value

Numeric Writable
e Beoolean Writable
) Enum Writable
»

Analogue Output String Writable

Reception_ReceptionTemp . Digital Output
| fl Multi-State Output
I
A
||
Services “ “I \‘ Alarms, Histories and Schedules are classed as
RN ool .
‘H‘ I \f S i e i i Services
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Adding the Bacnet Network

A Forest

The Bacnet driver is added in the Driver
Manager under Station-Config-Drivers
and will require some configuration
before it can be used.

* Nav

H

n

| 9] 8} % My Network

@ My Host: trainer-n4 (Jace99)
© 10.10.21.180 (Jace99)
&T Platform
& station (Jacess)
A Alarm
© config
@ senvices
O Drivers
© niagaraNetwork
© ModbusasyncNetwork

AX Driver Manager

Name Type Status Enabled Fault Cause

© niagaraNetwork Niagara Network {ok}  true

€ ModbusAsyncNetwork Modbus AsyncNetwork {ok}  true

% New

Name Type Enabled

6 BacnetNetwork BacnetNetwork true
- Name
i Type

BacnetNetwork

Bacnet Network

The IP Port under Network-lIpPort must be

© orivers

Enabled, the adapter can be selected to
reflect which adapter the Bacnet network
is connected to.

IP networks is are usually addressed as 1,
with other Bacnet Network Numbers
ranging from 2 to 65534.

Device Instances must not be duplicated
across Networks.

6 BacnetNetwork
- Local Device
E BacnetComm

© apps - Enabled @ true
© LabExercises
Q Home
@ Files
@ Hierarchy LI LCEII
@ Hiistory
- Nav B | Local Device O Actions &Topics [B) Slot Details N
""f_'_r_?’" X] |© wyNetwork Display Name Value Commands - The LocalDevice must be
A  status oty addressed with its Bacnet |
A som @ Fault Cause Invalid Object 1D . .
© cont || ® Object d device 180 | nstance (Object ID) to give the
6 Drivers = v
N H oyem St Jace an address on the Bacnet
6 niagaraNetwork [ Vendor Name Tridium
eModbusAsyncNetwork [ Vendor Id 36 IP network. The ObJeCt ID or
© BacnetNetwork @ Model Name Niagara4 Station .
8 Local Device 5 Firmware Revision e Bacnet Device Instance must be
B Bacnetcomm [ Application Software Version Tridium 4.14.0.162 settoa U NIQU E num ber be'
Q Monitor —i Location unknown
X TuningPolicies (Wl Description Local BACnet Device object tween 1 and 4194302_
gT:;m, (Ml Device Uuid f4c39157-ccal-4570-9b78-3e942be21746
@ History (W Protocol Version 1
~ Nav Property Sheet
# O @ My Network (Ml Ip Port (Network Port)

[l Network Number 1

[ Link B/IP (10.10.21.180:0xBACO) Standard
(M Adapter dmo
(Ml Ip Address 10.10.21.180

[i Client
[i Server
[i Transport
[_- Network
[_- Router Table
[l 1pPort
[_i Link
IQ' Poll Service]

[l Registration Lifetime +00000h 15m 00s)2
(M Broadcast Distribution Table
i Foreign Device Table

[ 8bmd Debug

BDT: 0 entries
Foreign Device Table
@ false

(@ Status {disabled)
(@i Fault Cause

e+ Poll service BacnetMultiPoll

(@l Max Devices max

B Enabled ® true |
w

(@l Port Info Annex J IP

A

- Nav

t

Property Sheet

C

9] () My Network

[ Min Write Time
[ Max Write Time

6 BacnetNetwork
i Local Device
E BacnetComm
:i Client
:i Server
:i Transport
:i Network
Ii RouterTable
T. Ip Port
3 monitor
X TuningPolicies
x Default Policy
I ManagedOutputs

[ Write On Start

[ write On Up

[l write On Enabled

[ stale Time

[ Poll Frequency

[ Use cov

[ Use Confirmed Cov

[ Cov Subscription Lifetime
[—. Use Cov Property

[- Use Confirmed Cov Property
[i Cov Property Increment

(@i Cov Property Subscription Lif

[ Accept Unsolicited Cov

X ManagedOutputs (Bacnet Tuning Policy)

00000h 00m 00s|2! [0ms-+inf]
00000h 00m 00| [0ms-=+inf]
@ calse
© fals=
@ ialse

00000 00m 00| [0ms-+inf]
Normal
@ ialze
@ true

15
@ false
@ e

1.00
15

® false

etime
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One or more Tuning Policy or Policies should
be set up to manage communication
efficiency and prevent network congestion
and device latency. Some properties can be
disabled to stop unnecessary commms on the
network and ensure smooth communication
between devices. Multiple tuning policies are
advisable depending on the urgency and im-
portance of the devices or properties they are
intended for.
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A Forest

Discovering Devices e 7
4% Configure Device Discovery X —
. . [ ] 8] ) My Network Database , ) ,
Bacnet devices are discovered by = e e besea W DeVice Discovery Config
Lo &) Dg“_ ame 2GR [l Device Low Limit 0
double CI|Ckmg on the eN'agmmmm (W Device High Limit 4194302
ModbusAsyncNetwork
BacnetNetwork to show the O sanetieore B Networks selectAll | _clearall |
. . . - Local Device 1
BacnetDeviceManager and clicking [ = i @
) o . B e [ Wait Response Time |10 5
Discover. Ticking Send Global will Bsener
discover devices across all network {:L’:“‘”’;
numbers. [ Router Table
[l 1pPort
L monitor
): TuningPolicies
© Apps
0 LabExercises
© Home OK | Cancel |
& Files
&) ierarch
QHNWY B NewFolder | [J) New | # dit I #% piscover I W cancel (¥ Add
Discovering Points
~ Nav A Io/‘ Bacnet Discover Devices
e 8 C ® My Network Discovered . .
= Device Name DeviceID Netwk MACAddr Vendor Model Objects Dlscovered dEVIces are then

© ModbusAsyncNetwork

shown in the top half of the
device manager and can be
dragged into the station’s

Vendor Model FirmwareRev App SW Version

database. The device’s Points
extension can then be double

X DefaultPolicy
X Managedoutputs

 BacnetNetwork i AHU_143  device:143 1 10.10.21.143:04BACO Vykon  AHU Controller 24
Bl Local Device o AHU_142  device:142 1 10.10.21.142:0xBACO Vykon  AHUController 24
B Bacnetcomm @ AHU_144  device:14d 1 10.10.21.144:0xBACO Vykon  AHU Controller 24

(3l client
[ server
(3 Transport
(3 Network
(3l RouterTable
[ 1p Port Database
C3 monitor Name Exts Device D Status Netwk MACAddr
X TuningPolicies & AHU_142 O@® devicena2 {ok} 1 10.10.21.142:06BACO

& AHU_142
© Apps
© LabExercises
Q Home
@ Files
& Hierarchy KaNewFolder | [ New | et @Rviscover | M Concel  @add | 3 vatch

Points can be multi selected and added
to the database in groups. Read only
points such as temp sensors can be
clicked and dragged into the database
without further changes or configura-
tion.
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clicked to move on to the
points discovery.

Discovered

Object Name
ORetumTemp

B () CoolSetpoint
() HeatSetpoint

] OPumpFlchtatus
OPumplEnable
© Pump2Enable

Database

Name Out Object ID
(@ supplyTemp  23.4{ck}

D ReturnTemp 21.6°C {ok}

I New Folder ‘ [3) New I # Edit

analoglnput:9

analoginput:10 PresentValue -1

Object ID Property ID Index Value Description
analoginput:10 presentValue 22.04

analogValue:0 presentValue 25.00

analogValue:1 presentValue 21.00

binarylnput:0 presentValue Active

binaryOutput:3 presentValue Active

binaryOQutput:4 presentValue

PropertyID  Index Read

PresentValue -1

Inactive

Write
Polled readonly

Polled readonly

#% Discover | W Cancel

@ Add | > Match
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A Forest

N . . . 4% Add X
Writable points (= analogue, digital -
or multistate Values or OUtpUtS) must | name Type Enabled ObjectID PropertyID  Index Tuning Policy Name Data Type Read
be Enabled and have a TuningPOIicy OCooISetpoint NumericPoint true analogValue:0 PresentValue -1 defaultPolicy REAL unsubscribed
I_ d C) HeatSetpoint NumericPoint true analogValue:1 PresentValue -1 defaultPolicy REAL unsubscribed
a led.
pp Name CoolSetpoint
Setpoints or switches (= analogue,  Type Humeric Rricable
Ll Enabled @ tre
digital or multistate Values) must also | g objean Rnalog Value 0
. Property ID Present Value

have their type changed as they will

1

be added as non-writable points by

Index
|. TuningPolicy Name [ENEEs iRt

default. (i Data Type REAL
. Read unsubscribed
Facets are taken across from the 5 e s
Bacnet device if offered and will not (il Device Facets priPV=true,min=5.0°C,max=30.0°C precision=1°Cu.. » | ~
need to be set up manua“y' . Facets min=5.0*C,max=30.0 °C,precision=1*C,units="C res... >> M

il Conversion

.E Default

OK Cancel |

Bacnet Device Alarms

i Local Device
E BacnetComm
Q Monitor
I Tuning Policies
@ AHU_142
o Alarm Source Info
e Points
0 Virtual
o Alarms
Q Schedules
“ Retry Trigger
o Trend Logs

@) Config

* Nav [7] = Property Sheet
#H O @ My Network 0 Alarms (Bacnet Alarm Device Ext)
— - M Alarm Class JonCriticalAlarms|
(M Last Received Time ~[nall
6 BacnetNetwork .
Ul Niagara Process Id 0 [0-2147483647]

Bacnet Device Alarms can be routed though an
alarm class of choice by selecting a Bacnet device’s
alarm extension and assigning the relevant alarm
class in the station from the dropdown menu on the
property sheet.

Bacnet Schedules

Bacnet Schedules can be imported to the station for viewing, and station schedules can ne exported to the

Bacnet schedulel to take on the same times as the relevant master schedule. To export the times from one of the

station schedules to Bacnet,

P.10.21.180 (Jace99)  : Station(Jace93) @ Config  : Drivers

the Bacnet Schedule Export =

~ Nav

E

Database

~

e} (® My Network

Manager must be opened

f) BacnetNetwork
Bl Local Device
B sacnetcomm
3 Monitor

X TuningPolicies

under the device’s sched-
ules extension.

& AHU_142
© Alarm Source Infol
@ roints
o Virtual
© Alsrms
@ Schedules

Qll Retry Trigger
o Trend Logs
D config

(&) Hierarchy

Name Type Objectld State Status LastSuccess PriorityFor Writing Execution Time

i BacnetNetwork  © AHU_182  : Schedules

/7  AxBacnetScheduleImport Manager

AX Bacnet Schedule Import Manager
AX Bacnet Schedule Export Manager
Bacnet Schedule Import Manager
AX Property Sheet

AX Wire Sheet

Property Sheet

Tag Manager

Category Sheet

Category Browser

AX Slot Sheet

Relation Sheet

New View
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A Forest

The schedule(s) are discovered in | w © 7 bacnet Discover Schedles Success >
# C @ wy Network Discovered 2objects ¥
the Bacnet Schedule Export e —— _ ; -
Object Name Object ID Schedule Type Data Type Description
Manager and added to the , E;“:m B Occupancy schedule:0  schedule:BooleanSchedule  BOOLEAN
» B2 wonitor B  LogicAHUAHUHolidaySchedule  calendar:0  schedule:CalendarSchedule
» X TuningPolicies
database > Fimee
v @ Alarm Source Info
» @ Points
> ©virtual Database 0 objects v
M g::':;ks Name ObjectlD  SupervisorOrd  State  LastSuccess DataType Priority For Writing
QN Retry Trigeer
» @ TrendLogs
» @ config
> @ apps
b O Labrercises
» O tome
> @ riles
» (B Hierarchy
» @ History [ New #4% Discover
- Palette ] % Export Sched ]
Name Object ID Supervisor Ord Enabled Execution Time Data Type Prio
Occupancy schedule:0 null true 5 minutes {Sun Mon Tue Wed Thu Fri Sat} BOOLEAN 16
B Name occupancy ’ The relevant schedule in the station must be
5 Object]D schedule 0 selected in the SupervisorOrd of the Add window to
M Supervisor Ord letwork/MainPlant/points/PlantRoom/HeatingSchedule] - . X
W Enabled true @ ensure its times are exported to the Bacnet
[ Execution Time 5 minutes {Sun Mon Tue Wed Thu Fri Sat} schedule so that the station is in control of the
(W Data Type BOOLEAN .,
(W Priority For Writing 16 [1-16] BaantdewceSt"ne&
(W Skip Writes K4
(Ml Write Enum As Unsigned
(M Out Of Service ® false

oK Ccancel

Bacnet History Extensions

Existing Bacnet History Extensions can be imported into the station. This is done by double clicking on the Trend
Logs ext of the Bacnet device and discovering the available histories in the History Import

Manager and adding

them to suit.

0.1021180(Jace9)  : Station(Jace99)  © Config  : Drivers BacnetNetwork : AHU_142 @ Trendlogs #/  AXBacnet History Import Manager |
- Nav [1 | @ A BacnetDiscoy %t Add X| suecess H [X]
<] G My Network Discovered 2 objects
# O @ Name Type Objectld  Execution Time Enabled Capacity Full Policy C .
b 6 BacnetNetwork Object Name & trendLog:0 Mon TueWed Thu FriSat)  true Unlimited  Roll u i
» Bl Local Device A JAHU/RetumTem| | 4 janu/SupplyTemp  Bacnet History Import  trendLog:1  2:00 AM{Sun Mon TueWed Thu FriSat]  true Unlimited ~ Roll n
B sacnetcomm A\ /AHU SupplyTem [l Name /AHU/ReturnTenp
L monitor (i Type Bacnet History Import
[l Objectid Trend Log [
X TuningPolicies TimeOfDay [0 o Y UTC| g
o AHU_142 [ Execution Time Daily Randomization [+( 00m 00s]2
Days Of Week sun [ Mon [ Tue [ Wed [ Thu [4 Fri [4] sat
» @) Alarm Source Info
s [t Enabled [
Points a
o Database Wl Capacity Unlimited 0 objects
) Virtual — = "
Name Type opy| | (M FullPolio Roll =
4 ° Alarms [l OnDemand Poll Enabled @ e
@ schedules [}l OnDemand Poll Frequency Normal
© TrendLogs (il Time Zone uTC (+0)
» Gl Retry Trigger [} Local History Name Format SnaveY @
e) Config [l Discovery History Type Numeric
— [l Always Request By Reference Time (@) false
(B Hierarchy
@ History
oK Cancel
Palette Qvew | Feit  Mvscover | W Cancel  @DAdd P Match | SAchve W Tagt

Database

Name

2% [AHU/RetumnTemp  Bacnet History Import  trendLog:0  {ok} Idle

2% [AHU/SupplyTemp Bacnet History Import trendLog:1 {ok} Idle

Type

[2 New & Edit | 4 Discover |

Objectld Status State Last Success
13-Feb-253:10| true

13-Feb-25 3:10| true

M Cancel

@Mdl P Match

On Demand Poll Enabled On Demand Poll Frequenc

Normal

Normal

i Archive

fragtt
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The history values will be archived at the
chosen time, but can be triggered
manually for an immediate import by
clicking Archive at the bottom of the page.
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Exporting Niagara Points to Bacnet

Points from within the station can be made
discoverable to other devices on the

Bacnet network as a native Bacnet point by
double clicking on the Export Table under the
local Bacnet Device in the NavTree.

The required point is discovered within the
station using the BQL Query Builder.

4 Choose Root

‘ Alarm

A Forest

~ Nav

E f# C

[e] @ My Network

v & Station (Jacess)
A Alarm
+ © Config
> @ services
v @ orivers
> O NisgaraNetwork
> 6 modbusasynenetwol
v @ BacnetNetwork

i

Tk

Local Objects

SlotPath Type

£3 Bql Query Builder X

=-0 4|0

Oftype: (g Control Point

»
» 53 Monitor
» X TuningPolicies
» @ AHU_142
» © Apps
» © Labrercises
b © Home
> & Files
b [E) Hierarchy

» @ History

* Palette

Eﬂamsl[nmm

oK Cancel

BE NewFolder | [ New | # it _ @add | | P match

v eConhg
> @ services
v el)rivers
> ONlagaraNetwork
v eModbusAsyncNetwork

4% Bql Query Builder
R ) I I C

In: |[E&l PlantRoom Q

v ; MainPlant

Of type:|

» © Alarm SourceInfo
» [ Device Poll Config
v @ Points

» [ PlantRoom

» mRecep(ion
> eBacnetNetwork
> © apps
» OLabExercises
» OHome
> @ iles

Cancel |

. Control Point

- Component

O Folder

. Control Point

O Boolean Point
Enum Point

| Err—

e String Point

‘ Alarm Class

L]‘ Program

BR Schedule

. (Custom Type)

The BQL Query Builder discovers
components within the station. The
magnifying glass icon defines the
search area, and the OfType
dropdown specifies the point type to
be discovered.

Read only points can be added as is, but
writable points must have their Type
changed to Prioritised Descriptor and the
Writable slots enabled to ensure other
devices can write to them if required.

A5 Add

Name

Object Name

Type

0 binaryValue_0 Drivers,

inPlant.points.| BoilerControl.BoilerlEnable Bacnet Binary Value Prioritizec

Ll Name binaryValue_0

. Object Name Drivers.ModbusAsyncNetwork.MainPlant.poil :_’,

'. Type Bacnet Binary Value Prioritized Descriptor I

L)l Object Type Binary Value

[l InstNum 0 [0-4194302]

[\ Exportord h:22cld - -
[} Deseription ~

.'iBACneth‘mhle|:|1|:]2|:|3|:]4|:|5|:]5|:|7|:]s|:|||§|m|2|11|§]12|§|13|§]14|§| Dls ar | al |

_on | _omed |

Local Objects

Slot Path

0 /Drivers/ModbusAsyncNetwork/MainPlant/points/PlantRoom/BoilerPumpsFlow

0 /Drivers/ModbusAsyncNetwork/MainPlant/points/PlantRoom/LoopPoint

C) /Drivers/ModbusAsyncNetwork/MainPlant/points/PlantRoom/BoilerControl/DemandSignalFromLoop
0 /Drivers/ModbusAsyncNetwork/MainPlant/points/PlantRoom/BoilerControl/Stage1Tstat

0 /Drivers/ModbusAsyncNetwork/MainPlant/points/PlantRoom/BoilerControl/Stage2Tstat

0‘Drwers"Modbu;AsyntNetwork.‘MamDlantspolntyPlantRoam-Emler(antmlsStagelReqd

Exported Objects
Target Name Object Name Object Type

(3 outsideairTemp
Q Office

(3 MestingRoom
Q Kitchen

(@ Frostsp

0 Boiler1Enable

Drivers.ModbusAsyncNetwork.MainPlant.points.PlantRoom.Outsid Analog Input
LabExercises.BasicsLab.Office

LabExercises.BasicsLab.MeetingRoom Analog Input
LabExercises.BasicsLab.Kitchen Analog Input
Drivers.ModbusAsyncNetwork.MainPlant.points.PlantRoom.FrostS Analog Value

Drivers.ModbusAsyncNetwork.MainPlant.points.PlantRoom.Boilert Binary Value

LargeAnalogValue 1

Type
control:BooleanWritable
kitControl:LoopPoint
control:NumericWritable
kitControl:Tstat
kitControl:Tstat

control:BooleanWritable

InstNum  Value

0 17.0°C{ok} @10
20.0°C{ok}@def {
2 18.0°C{ok}@def {
3 225°C{ok}@def {
568 4,0°C{ok} @def

0 Enable{ok} @16

106 objects
®
The exported objects are
shown and writable points
can be made to display the
writable slots.
6 objects
Export BACnet Writable ®
inl6
in12,in13,in15,in16
in10,in11,in12,in13,in14,in15
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