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How to Configure BACnet/IP on an FC6A Plus PLC

1. Configuring the Ethernet Port on the FC6A Plus and Enabling BACnet/IP

In WlndLDR click on the Configuration tab and click on the Ethernet Port 1 icon:

Online  View
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b

This will bring up the Function Area Settings dialog box where we can specify the IP address, subnet mask, default
gateway, as well as the DNS servers.

In this example, we’ll use IP Address = 192.168.1.6, Subnet Mask = 255.255.255.0, and DNS Server = 0.0.0.0

IP Settings
(Z) Obtain an IP Address automatically (DHCF)

(_)Use special data registerto configure the P address

(®) Use the following IP address:

IP Address: 192.168. 1 . 6
Subnet Mask: 255.255.255. 0
Default gateway: o .0 .0 .0

(®) Use thefollowing DNS server addresses:
Preferred DNS Server: 0o.0.0.0

Alternate DNS Server: 0o.0.0.0

To enable BACnet/IP, click on the Enable BACnet/IP checkbox in the BACnet/IP Settings area and click Configure
button.

FTP Server Settings
Enable FTP Server

Configure useraccounts to access FTP Server: Configure

[C] Allow only secureconnection (S5L) to connect

BACnet/IP Settings

[&] Enable BACnet/ P Configure

o) [ o ]
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2. BACnet/IP Settings

In this section, we’ll describe the three BACnet/IP Settings dialog box:
e Basic Settings
e COV (change of value) Settings
e Foreign Device Settings

Basic Settings:
Device |D: (® Fixed Value

©) Data Register [ o
Port Mumber: (®) Fixed Value 4?3':'3@

© Data Register I

[E] Turn ON BACnet Communication bit (ME450) automatically

[C]l Device Communication Control Password: | |

COV Settings:
Unsubscribed COV Freguency (sec): (®) Fixed Value
ObataRegister [ ]

Foreign Device Settings:
[C] Enable Faoreign Device

Basic Settings

In the Basic Settings section, we can configure the Device ID of the PLC on the BACnet/IP network, as well as the Port
Number being used. These can be hard-coded by entering a fixed value for each item, or they can be dynamic based on
the value in two different data registers.

We can also choose to turn on the BACnet Communication bit (special internal relay M8450) automatically when the PLC
goes into Run mode, as well as enter a password that has to be entered in order to enable device communication.

Basic Settings:
Device ID: @ Fixed Value

(© Data Register I
Port Number: (®) Fixed Value 47808

[C] Turn ON BACnet Communication bit (MB450) automatically

[C Device Communication Control Password: |

COV (change of value) Settings

In the COV Settings section, we can configure the Unsubscribed COV Frequency in seconds, either by a hard-coded fixed
value or dynamically by adjusting the value in a data register.

This feature allows the FC6A Plus to send the value of unsubscribed BACnet/IP objects to the BACnet/IP client on a
periodic basis for those objects that have their Send Unsubscribed COV value enabled (this will be covered later).
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COV Settings:
Unsubscribed COV Frequency (sec): (®) Fixed Value
ObsoRegister [ ]

For example:

BACnet Device
(Client) FCBA Plus

Unconfirmed COV MNotification

(A1#10: Present_Value=15.0)

Unsubscribed COV Frequency [sec]

Unconfirmed COV MNotification

(Al#10: Present_Value=15.0

§ o Present_Value ischangedto12.
) Unconfirmed COV Notification =
(A1#10: Present_Value=12.0)

Unconfirmed COV Notification

(Al#10: Present_Value=12.0)

Foreign Device Settings

In the Foreign Device Settings section, we can enable the FC6A Plus as a foreign device on a BACnet/IP network. This
allows a BACnet/IP Broadcast Management Device (BBMD) to receive a request from the PLC on one network and
transmit it on another network.

The BBMD IP Address and Port Number can be fixed values or dynamically changed via values in data registers. The
Lifetime (in seconds) is the amount of time that the FC6A Plus is registered for with the BBMD. The Registration Trigger
Device is what is used to trigger the registration process.

Foreign Device Settings:
[T Enable Foreign Device
BEMD |P Address:

uuuuuuu

BEMD Port Number:

Lifetime (sec):
Registration Trigger Device: l:l

In this example, keep the Basic, COV, and Foreign Device Settings as default.
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3. Obiject List Settings

In the BACnet/IP Settings dialog box, we can also configure the Object List. This is where we create all of the objects that
will be accessible on the BACnet/IP network.

The FC6A Plus supports the following objects: W

e Device Object .
BACnetIP Sett

¢ Analog Input Object E}--ObjercI:tList =

e Analog Output Object - Device Object

e Analog Value Object || oo e Obiect

. . = ANg utpu

* Binary Input Obje_ct g,....;mﬂz: Valie Dbjej,d

e Binary Output Object - Binary Input Dbject

e Binary Value Object - Binary Output Object
- Binary Value Object

Device Object

The Device Object is for the PLC itself. We can specify the object name and the model name. We can also specify the
application software version, location and description as well if we like (not required):

In this example, leave it as default Object_Name = FC6A Plus and Model_Name = FCBA.

,

BACnet|P Settings Froperty Name Tnitial Value Mote
= Object List
: = = Object_Identifi 4194302
i Device Object Iect_isentner
i+ Analog Input Object Object_Name FC6A Plus
) ;
Analog Output Object Object_Type device
g---ﬁ«nalog Value Object
Binary InputObject System_Status OPERATIONAL
Binary Output Object Vendor_Mame IDEC Corporation
+- Binary Value Object
Wendor_Identifier 1066
Model_Mame FCEA
Firmware_Revision
Application_Software_Version
Location
Description

Analog Input Object

An Analog Input Object can be used to pass the value of an analog input on the FC6A Plus PLC across the BACnet/IP
network.

To create a new Analog Input object, click on Analog Input Object in the Object List and then click on the New button.

BACnet/IP Settings Object_|dentifier Object_Name

[=- Object List
i Davice Ohieg

Tnalog Untpot Ubie
i~ Analog Value Object
Binary Input Object
= Binary Output Object
i Binary Vzlue Object

New ‘l Delete Export -| I Import
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In this example, set up analog input 0 as follows:

oo

Object Type:

Instance Number:

Click OK, the properties of the Analog Input object will be displayed:

|Enalog:input =]

Property Mame
Object_Identifier
Object_MName
Object_Type
Present_Value
Description
Device_Type
Status_Flags
Ewvent_State
Reliability
Out_Of Service
Units
Resolution

COV_Increment

Device Contral

Disable
Disable
Disable
Disable
Disable
Disable
Dizable
Digable
Dizable
Dizable
Disable
Disable
Disable

Thitial VWalue Device
l AI_D ] Unavailable
Analog Input 0 Unavailable
analog-input Unavailable
0.0 <
Unavailable
Unavailable
F,F.FF
Marmal Unavailable

no-fault-detected
FALSE

meters-per-second-persecond  + | Unavailable

1000000.0 +1 Unavailable
-1000000.0

+ Unavailable

We can change the Object Name if we like.

To use a value stored in a data register, click and change Present_Value from Disable to Enable.

Property Mame
Object_Identifier
Object_Mame
Object_Type
Present_Value

Description

Device Contral | Initial Walue Device

Disable [ AL D ] Unavailable
Disable Analog Input Unavailable
Disable analog-input Unavailable
Enable A = :]
Disable Unavailable

This will open up a button in the Device column.
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Click on the button in the Device column.

BACnet/|P Settings Property Mame | Device Control | Thitial Value | Device |
= Object List

T ; : Al O T

- Device Obiect Object_Identifier  Disable [ AL | un

[ Analog Input Object Object_Mame Disable Analog Input 0 Unavailable

Analog Input O . .

| Object_T' Disable analog-input Unavailable

i-- Analog Output Object Jeettype .

e Analog Value Object Present_Value Enable 0.0 =] E

L Binae Ineut Mhiact - . - ————

In this example, set Device for Present_Value as D1000 and Coefficient as 0.01.

Device for Present_Value: 01
Present_VWalue for reading: Unavailable
Present_Yalue for writing:

Top device for pricrity and trigger:

Device for pricrity: Unavailable
Device for write trigger: Unavailable
Conversion type: Float (Mo conversion) Iz‘

Coefficient 001

Cancel

Device for Present_Value is the data register that holds the value we want to use. Whatever we enter here is echoed in
the Present_Value for writing field.

For Conversion type, we can choose the data type that we are reading — a word, integer, double word, long or float.

Coefficient allows you to multiply the value in the Device for Present_Value data register by a constant. If we have a
value of 1000 in D1000 with a coefficient of 0.01, a value of 10.0 (1000 x 0.01) would be used:

Click OK button.

Analog Output Object

An Analog Output Object allows the FCBA Plus to take a value from the BACnet/IP client and use it to control an analog
output on the PLC.

To create a new Analog Output object, click on Analog Output Object and then click on the New button. This will allow

us to choose the object type and specify the instance number.

BACnet/IF Seftings Object_ldentifier Object_Name Present_Value Description
[=- Olbject List
-~ Device Object

- Analog Output Object

Binary Input Object
- Binary Output Object
Binary Value Object

R R T
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In this example, if this is analog output 0, set it up as follows:

Object Type:

Instance Number:

Click OK and the properties of the Analog Output object will be displayed:

Property MName Device Gontrol | Initial Value Device
Object_Identifier  Disable (a0 | Unavailable
CObject_Mame Disable Analog Output 0 Unavailable
Object_Type Disable analog-output Unavailable
Present_Value Enable 0.0 = :]
Description Disable Unavailable
Device_Type Disable Unavailable
Status_Flags Disable F,F,F,F
Ewvent_State Disable Mormal Unavailable
Reliability Disable no-fault-detected
Out_Of_Service Disable FALSE
Units Disable meters-per-second-persecond = | Unavailable
Resolution Disable 1000000.0 = Unavailable
Relinquish_Default Disable 0.0 + Unavailable
COV_Increment  Disable -1000000.0 +1 Unavailable
Priority_Array Disable Unavailable

To use a value stored in a data register, click on the button in the Device column of the Present_Value row:

Present_Value Enable 0.0 = H

In this example, set Device for Present_Value as D1100 and Coefficient as 0.02.

Device for Present_Value:

Present_Walue for reading:

Present_Walue for writing: Unavailable
Top device for pricrity and trigger:
Device for priority: Unavailable

Device for write trigger: Unavailable

Conversion type: |Float (Mo conversion) IZH

Coefficient 0.02
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Device for Present_Value is the data register that holds the value we want to use. Whatever we enter here is echoed in
the Present_Value for reading field.

For Conversion type, we can choose the data type that we are reading — a word, integer, double word, long or float.
Coefficient allows you to divide the value in the Device for Present_Value data register by a constant.
For example, if we have a value of 250 in D1100 with a coefficient of 0.02, a value of 12500 (250 / 0.02) would be used:

Analog Value Object
An Analog Value Object allows the BACnet/IP client to read a value from the PLC.

To create a new Analog Value object, click on Analog Value Object and then click on the New button. This will allow us
to choose the object type and specify the instance number.

et Settings

BACnetIP Settings
=+ Object List

+-- Device Object

+-- Analog Input Object

uuuuu

; Einary Input Ubject
Binary Output Object
- Binary Value Object

ok || camea |
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Click OK, and the properties of the Analog Value object will be displayed.

Click the button in the Device column of the Present_Value row.

Property Mame Device Contral | Initial Walue Device
Object_Identifier  Disable [ AV_0 ] Unavailable
Object_Mame Disable Analog Value 0 Unavailable
Object_Type Disable analog-value Unavailable
Present_Value Enable 0.0 =
Description Disable Unavailable
Status_Flags Disable FFEF
Event_State Disable Mormal Unavailable
Qut_Of_Service Disable FALSE
Units Disahle meters-per-second-persecond  + | Unavailable
Relinguish_Default Disable 0.0 1 Unavailable
COV_Increment  Disable -1000000.0 +1 Unavailable
Resolution Disable 10000000 + Unavailable
Priority_Array Disable Unavailable

In this example, assign D1200 as the Device for Present_Value, D1203 as the Top device for priority and trigger, and
Conversion type = Word (W):

Device for Present_Value:

i

Present_Value for reading: 01200

Present_Value for writing: 1201
Topdevice for priority and trigger:

Device for prionty:

Device for write trigger:

Conversion type: |"-"-"'3'Fd () |E“

H

[ Coefficient

Cancel

oKk |

Device for Present_Value is the starting data register for the Present_Value for reading and Present_Value for writing
registers.

Present_Value for reading is the value that is sent back to the PLC from the BACnet/IP client.
Present_Value for writing is the value that the BACnet/IP client reads from the PLC.

Top device for priority and trigger is another starting data register that will determine the addresses of Device for priority
and Device for write trigger.
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Device for priority is the priority level of the value in question. The higher the number, the higher the priority.

Device for write trigger is what tells the PLC to make the Present_Value for writing available to the network.

The value to be written is stored in D1201. The value that the BACnet/IP client is currently reading is stored in D1200.
The priority level of the value we are writing is stored in D1203 and the write trigger is D1204.

Let’s say we move a value of 100 into D1201 and a value of 1 (highest priority) into D1203. When we’re ready to make
this value available, we’d write a 1 into D1204 (this will automatically be reset back to 0).

Once the value is read by the BACnet/IP client, we’ll see a value of 100 in D1200.

If we want to make a new value available, we’d move that value into D1201 and write a 1 into D1204.

Note that the priority makes a difference! If we’ve been using a priority 1 for the values and then change the priority level
to 3 for another value, that value will not be made available even if we write a 1 into D1204. A value can only be made
available to the network when it has a higher priority than the last value — or equal to it, in the case that the last value
made available to the network had a priority of 1.

For Conversion type, we can choose the data type that we are reading — a word, integer, double word, long or float.

Coefficient allows you to multiply the value in the Device for Present_Value data register by a constant, as we've
discussed earlier.

Binary Input Object

A Binary Input Object can be used to pass the value of a binary input on the FC6A Plus PLC across the BACnet/IP
network.

To create a new Binary Input object, click Binary Input Object and click on the New button. :
e 1

BACnet Settings

BACnet/IP Settings Object_ldentfier Object_Name Prese
- Object List

i Device Object

i Analog Input Object

Lepy alog Output Object

alog Value Object

i Binary Input Obiect

|~ Binary DAp U
----- Binary Value Object

|bir|arv—i nput

Instance Mumber:
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Click OK.

To use a value of an input, change Present_Value from Disable to Enable.

iy

BACnet/IP Settings Property Mame Device Cantral | Initial Yalue Device
=t Object List ) )
BEI_O
| . Device Object Ohject_Identifier  Disable [ = ] Unavailable
- Analog Input Object Object_Mame Disable Binary Input 0 Unavailable
-~ Analog Output Dpject Object Type U bl
- Analog Walue Object
= B, nary Input Object Present_Value
- Binary Input 0 Description Unavailable
- Binary Qutput Object .
- Binary Value Object Device_Type Unavailable

This will open up a button in the Device column. Click the button under Device column.

Property Mame Device Control | Thitial Walue Device fi
Object_Identifir  Disable [B1_0 | Unavaiable
Ohject_Mame Disable Binary Input 0 Unavailable
Object_Type Disable binary-input
Present_Value INACTIVE
Description Dizable

In this example, enter 10 for the Device for Present_Value:

Present_Value Settings u

Device for Present_Value:

Present_Value for reading: Unavailable
Present_Value for writing:
Top device for priority and trigger:

Device for priority: Unavailable

Dlevice for write trigger: Unavailable

Binary Output Object
A Binary Output Object allows the FC6A Plus to take a value from the BACnet/IP client and use it to control a digital
output on the PLC.
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To create a new Binary Output object, click Binary Output Object and then click on the New button.

)

E
[ Analog Output Object
[ Analog Value Object
[+~ Binary Input Object
}- oty Output Object
- Binary Value Object

T o ][ cows

In this example, set it up as follows:

Click OK button.

Click the button under Device column.

Property Mame Device Contral | Initial Value

Object_Identifier [ BO_0

Ohject_Mame _ Binary Qutput 0

Present_Value
- e -]

In this example, enter QO for the Device for Present_Value:

Present_Value
Device for Present_Value:
Present_Value for reading:
Present_Value for writing: Unavailable
Topdevice for priority and trigger: l:l
Device for pricrity:
Device for write trigger:
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Binary Value Object
A Binary Value Object allows the BACnet/IP client to read a digital value from the PLC.

To create a new Binary Value object, click on Binary Value Object and then click on the New button.

[ Binary Input Object
i - Binary Input 0
(- Binary Output Object

| L Binary Output 0
*| Binary Value Object

oK | [ cance

Object Type:

Instance Number:

Click OK button, the properties of the Binary Value object will be displayed:
We can change the Object Name if we like.

Click on the button in the Device column of the Present_Value row.

Property Mame | Device Control | Thitial YWalue | Device |
Object_Identifier  Disable [Bv_D | Unavaiable
Object_Mame Disable Binary Value 0 Unavailable
Object_Type Disable binary-value Unavailable
Present_Value Enable INACTIVE
Description Disable Unavailable
Status_Flags Disable FJF.FF

In this example, assigh MO0 as the Device for Present_Value and D1300 as the Top device for priority and trigger:

Present_Value Settings

Device for Present_Value:

Present_Value for reading:

Taopdevice for priority and trigger:

Device for priority:

Present_Walue for writing:
D1300

Dewice for write trigger: 13
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Device for Present_Value is the starting internal relay for the Present_Value for reading and Present_Value for writing
internal relays.

Top device for priority and trigger is the starting data register that will determine the addresses of Device for priority and
Device for write trigger.

Device for priority is the priority level of the internal relay in question. The higher the number, the higher the priority.
Device for write trigger is what tells the PLC to make the Present_Value for writing available to the network.

The value to be written is stored in M1. The value that the BACnet/IP client is currently reading is stored in MO.
The priority level of the value we are writing is stored in D1300 and the write trigger is D1301.

Let’'s say we turn on M1 and write a value of 1 (highest priority) into D1300. When we’re ready to make the value of M1
available, we'd write a 1 into D1301 (this will automatically be reset back to 0).

Once the value is read by the BACneV/IP client, we’ll see internal relay MO turn on.
If we want to turn M1 off, we’d turn M1 off and then write a 1 into D1301.

Note that the priority makes a difference! If we’ve been using a priority 1 for the values and then change the priority level
to 3 for another value, that value will not be made available even if we write a 1 into D1301. A value can only be made
available to the network when it has a higher priority than the last value — or equal to it, in the case that the last value
made available to the network had a priority of 1.

Send Unsubscribed COV Object Option

You'll notice at the bottom of each object’s properties, there is a drop-down that will allow you to choose how this object
should be treated with regards to sending its value to the BACnet/IP client.

The BACnet/IP client can access any available object within a BACnet/IP server (the FC6A Plus) by subscribing to that
object.

If the client doesn’t subscribe to an object, we can decide if we want to send the value to the client anyway. This is done
by the Send Unsubscribed COV drop-down. By default, this is set to Disable (the value doesn’t get sent if the client
doesn’t request it), but we can change it to Enable (the value will get sent periodically based on the Unconfirmed COV
Frequency setting that we discussed earlier) or to Control by device (the value gets sent whenever the specified device is
on):

Send Unsubscribed COV Disable =] | |

Disable I
Enable
Control by device
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4. Special Internal Relays and Special Data Registers Used with BACnet/IP

There are two special data registers and one special internal relay used with BACnet/IP communications:

Special Data Registers

Description

Shows the status of BAChet/IP
communication
0 : Not Executing
1 : Waiting to execute
2 : Executing
b8782 BACnet status 3 : Mot Executing because of an error
* When the status is 3, turn OFF M38450
and wait until the status changed back to
0. Once this occurs, turn ON M8450 again.
Shows that an error occurred in BACnet
communication
0 : Mormal
D8783 BACnet error 1 : Device ID is not correct
2 : IP address is not correct
3 : BBEMD address is no correct
S Ccovu failed
= - =
Enables / Disables BAChet Communication
OFF : Disable BAChet Communication
MB450 BAChet communication OM : Enable BAChet Communication
* MB4E50 is turned OFF when the user
program is downloaded.
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5. Example PLC Program

Create the ladder logic as shown below for testing.

Rung

Rung
2

Rung

Rung

1

2%

(2]

-~

ENABLES BACNET/IP COMMUNICATIONS

Initialize Pulse Enable
BACnet/IP
Communication
|
M8120

ANALOG INPUT OBJECT EXAMPLE

Initialize Pulse

Example Analog
Input Register

i ITMOV(F) S1- D1- REP
M8120 1000.0 01000
1000.0
ANALOG VALUE OBJECT EXAMPLE
Initialize Pulse Example Analog
Value Write
Register
L [MOV(W) S1- D1- REP
M8120 375 D1201
375
Example Analog
Value Write
Register Priority
MOV(W) S1- D1- REP
1 D1203
1
Turn on to Make Example Analog
Value in D1201 Value Write
Auvailable on the Trigger (will be
Network reset fo 0)
[ J—som TMOV(W) ST- D1- REP
MO100 1 D1204
0
BINARY QUTPUT OBJECT EXAMPLE
Controls Internal Example Binary
Relay M0 Value Write Bit
|
MO110 MO001
Initialize Pulse: Example Binary
Value Priority
Register
—_ 1l TMOV(W) S1- D1- REP
M8120 1 01300
1
Turn on to Make Example Binary
Value of M1 Value Write
Available on the Trigger (will be
Network reset to 0)
[ ]—(sotu TMOV(W) S1- D1 - REP
MO111 1 01301
0
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6. Downloading to the FC6A Plus

When you download your program to the FC6A Plus PLC for the first time, please make sure you select the Download
system software check box and choose Latest version in order to download the latest version of the firmware that
supports BACnet/IP to the PLC:

Click OK button to download.

Download )

Transfer Mode
®Binay  (D)ASCI

Download Options
Automatic start after download

Keep output during download

] suspend /0 force before download

|| Automatic device clear after download
‘Write PID module parameters after download
Synchronize PLC clock withyour computerclock afterdownload
Write devicedata file tothe PLCafter download Setting
Items to Download

Download user program

#| Download comment data Setting

[El pownload weh pages |

I] [ Download system software | Latest version | Detail

Program Information
Program Size: 1420 bytes (Max: 800,000 bytes)

Comment Size: 28 bytes (Max:393,000 bytes)

Web page Size: 212982 bytes (Max:4,294,967,296 bytes)

’ Communication Settings ] ] ’ Cancel ]
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7. BACnet/IP Client Software

The FC6A Plus is designed to connect as a BACnet/IP server to a BACnet/IP client. If you don’t have a BACneV/IP client
that you are currently using, there are several freeware BACnet/IP client software packages available online.

One that was used in testing of the example PLC program mentioned earlier in the document is called Yet Another
BACnet Explorer (YABE). It can be downloaded via this link: https://sourceforge.net/projects/yetanotherbacnetexplorer/.
Please note that YABE is not an IDEC software package, nor is it endorsed by IDEC. If you choose to download and/or
install this software, you do so at your own risk.

This section shows how to set up the YABE software to communicate with an FC6A PLC over BACnet/IP. It also shows
how to test communications of each object we created using the example PLC program mentioned in section 5.

Setting Up the Connection
To set up a new device in YABE, click on the + sign:

_, Yet Another Bacnet Explorer - Yabe

File  Functions Options  Help

[o]x

Df_:'u'ices Subscriptions. Periodic Poling, Events/Alams |
=i
Device Objectld  MName Value Time Status

This will bring up the Search dialog box. In the BACnet/IP over Udp section, set Port to BACO and Local endpoint to the
IP address of the Ethernet port on your computer that you are using to connect to Ethernet Port 2 on the FC6A Plus.

In this example, the IP address of Ethernet Port 1 on the FC6A Plus PLC is 192.168.1.6. In order for our computer’s
Ethernet port to be in the same network as the PLC, it also needs to have an IP address of 192.168.1.x, with a subnet
mask of 255.255.255.0.

We've set the IP address of the computer’s Ethernet port to 192.168.1.15, so that is what we will enter for Local endpoint:

[ & Search — - p— ﬁ1

General
Retries |3 = Timeout 1000 =
BACnet/IP over Udp
[0
Local endpoirt | 152.168.1.15 -
|
|

Click the Add button to search for BACnet/IP servers that are connected to the same network as 192.168.1.15.
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If the FCBA Plus is found, it will appear in the list:

.4 Yet Another Bacnet Explarer - ‘l’al

File  Functions  Options  Help

O X
DE_:'u'ices
'_gﬂ Devices

e

- B Device 6 - 192.168.1.6:47808

Clicking on the PLC — shown as Device 6 — 192.168.1.6:47808 — will show all of the BACnet/IP objects that we created.

You'll also notice that the object name that we assigned in the Device Object (IDEC PLC) now shows as well:

+ Yet Another Bacnet Explorer - ‘l"ag

|| File Functions Options Help
ll: .

© X

Devices

'_gﬂ Devices

Sl5og Udp:47208

Address Space : 7 objects

----- E.‘J |[DEC PLC ({Device:&)
----- [ AMALOG_INPUT:D
----- [ AMALOG_OUTFUT:0
----- [ AMALOG_VALUE:D
----- id BINARY_INPUT:0
----- id BINARY_OUTPUT:D
----- id BINARY_VALUE:D

If the FC6A Plus PLC is not found, we can check the communication status of the network.
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Checking Communications

If the PLC isn’t showing up in YABE, check to make sure that the Ethernet port on your computer is in the same network
as the PLC as mentioned earlier.

Check to make sure you are connected to Ethernet Port 1 on the FC6A Plus CPU. Ethernet Port 1 is the “top” Ethernet
port.

We can also check the PLC’s communication status by looking at the special internal relays and special data registers
used for BACnet/IP.

In WindLDR software, go into Monitor mode, select the Custom drop-down and choose custom monitor box and enter
M8450, D8782 and D8783.

r—- BACnetIP Gnmmunicati'ans [ 2 &r
Write l Close J | Save |
Device Device Address Manitor Type Device Range Current Value Preset Value Comment =
Ma450 Ma450 BIN (B) 0 1 Enable BACnet/IP Com... £
Da7s2 Da7s2 DEC (W) 0 2 BACnet Status
Da783 Da783 DEC (W) 0 0 BACnet Error
DEC (W) 0
DEC (W) 0
DEC (W) 0
DEC (W) 0
DEC (W) 0 =
=

e M8450 is on, which means the PLC has been enabled for BACnet/IP communications.
e D8782is 2, which means the communication is executing.
e D8783is 0, which means there are no errors.

If M8450 is off, please turn it on. If you have numbers other than 2 in D8782 and 0 in D8783, please refer to section 4 of
this document, which outlines the various error codes for each of these special data registers.

In rung 1 of the PLC ladder program, we set M8450 to be on at the first scan of the PLC:
In rung 2 of the PLC ladder program, we move a float value of 1000.0 to data register D1000.

ANALOG INPUT COBJECT EXAMPLE

Rung 2 |Initialize Pulse Example Analog
2 Input Register
I [MOV(F) S1- D1- REP
ME8120 1000.0 D1000

1000.0
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When we created the Analog Input object earlier, we set it up to use data register D1000 as a float, with a coefficient of
0.01:

l Device for Present_Value:

Present_\alue for reading: Unavailable
Present_Value for writing:
Topdevice for pricrity and trigger:
Device for priority: Unavailable
Device for write trigger: Unavailable
Conversion type: loat (No conversion) Iz‘

[ Coeflicient 0.01

This means that the value we are providing over BACnet is the value in D1000 multiplied by 0.01. In our case, we should
see a value in YABE for the Analog Input object of 1000 x 0.01 = 10.

In YABE, if we click on the Analog Input object, we should see the value of 10:

File  Functions Opticns Help

@ X
D?“CES Subscriptions, Periodic Poling, Events/Alams
gﬂ Devices 2Es
9---.-_,;_’—. Udp:47808 Device Objectld ~ Mame Valus Time Stz =
.8 |DEC PLC [6]

Cov Increment
Description
Device Type
Event State 0 : Normal

Object Identifier OBJECT_ANALOG_INPUT:O
Object Name Analog Input 0

0 : Object Analog Input

Present Value 10 I

Reliability 0 No Fault Detected

Resolution 1000000

Status Flags 0000

Units 166 : Meters Per Second Per Second

(# BINARY_INPUT:0
@ BINARY_QUTPUT:D

If the Client wants to regularly get updates from an object, it can subscribe to an object. This way, if the value of the
object changes, this change will be shown in the client.

In YABE, you can subscribe to an object by right-clicking on the object and selecting Subscribe:

-8l |DEC PLC (Device:§)
. @ Analog Input 0 (Analog_lnod-M
-2 ANALOG_OUTPUT:0 | & Subscribe |

IE ﬁNALOG_VﬁLUEZD ‘&g DE|EtEObjECt
-,‘ BINARY_INPUT:O

|Mdress Space : 7 objects ‘ ‘
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If we subscribe to the Analog Input object and then change the value in D1000 in the PLC to 525, we should see the value
in YABE for the Analog Input update to 525 x 0.01 = 5.25:

File  Functions Options Help

e X
Devices Subscriptions, Periodic Poling, Everts/Alams
= Devices
= ,,E-. Udp 47808 Device CObjectld MName WValue Time Status
B IDECPLCE] 192.168.1 6:47808.. OBJECT_ANALOG_INPUT0  Analog nput 0 5.25 103308 OK

Address Space : 7 objects
+B [DEC PLC {Devics:6)
@ Analog Input 0 {Analog_Input:0)

Testing the Analog Output Object

When we created our Analog Output object, we used data register D1100 as a float with a coefficient of 2. This means
that whatever value the BACnet/IP Client is sending to this object should be multiplied by 0.02, with that result shown in
D1100:

- B

l Device for Present_Value: 1100

Present_Value for reading: 01100

Present_Value for writing: Unavailable
Topdevice for priority and trigger:
Device for prionity: Unavailable

Device for write trigger: Unavailable

Conversion type: | Float (Mo conversion) |E||

Coefficient
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In YABE, we can force the value of the Analog Output object by clicking on the object to select it, then clicking in the white
space beside the Present Value column, entering a value and pressing the ENTER key:

o=

File  Functions Options Help

Subscriptions, Periodic Polling, Events/4 Properties
3 |@
Device Object!d
152.168.1.6:47808... OBJECT_ANA e 1000000
Description
Device Type
Event State 0 : Mormal
Object |dentifier OBJECT_ANALOG_OQUTPUT:O
Object Name Analog Output 0
Cbject Type 1 : Object Analog Qutput
Ot Of Service Lalse
Address Space : 7 objects 250 I
B |DEC PLC {Device:6) Priority Armay Object]] Amay
-} Analog Input 0 (Analog _lnput 0) Reliability 0 : No Fault Detected
2.2l Anzlog Output 0 (Analog_Output:0) Relinquish Default 0
& ANALOG_VALUE:D Resalution 1000000
(@ BINARY_INFUT:0 Status Flags 0000
(@ BINARY_OUTPUT:D Units 166 : Meters Per Second Per Second
i g BINARY_VALUED

If you open the Analog Output custom monitor dialog box in WindLDR, we should have a value of 250 /.02 = 12,500:

o . S G

e g ] [se

| Device Device Address Manitor Type Device Range Current Value Preset Value Comment
D1100 D1100 DEC {F)
DEC (W)
DEC (W)
DEC (W)
DEC (W)
DEC (W)
DEC (W)
DEC (W)

12500.0

[ T e T e T e R Y T R = Y = }
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Testing the Analog Value Object
When we created the Analog Value object, we used the following data registers:

Device for Present_Value: 1

Present_Value for reading:

Fresent_‘alue for writing: D121
Topdevice for prionty and tngger:

Device for prionity:

ﬁéﬁléi

Device for write trigger:

Vord (W) -

Conversion type:

]| Coefficient

ok || Ccancel

In the PLC ladder program, we have the following logic:

ANALOG VALUE OBJECT EXAMPLE

Rung 3 |Initialize Pulse

Example Analog
Value Write
Register

| [MOV(W) S1-
M8120 375

D1-
D1201

REP

375

Example Analog
Value Write
Register Priority

4‘ MOV(W) S1-
1

D1-
D1203

REP

5 | Turn on to Make
Value in D1201
Available on the
Network

1

Example Analog
Value Write
Trigger (will be
reset to 0)

[ —sotu iMOV(W) S1-

MO100

D1-
D1204

REP

When we turn on M100, the value in D1201 will be made available to the BACnet/IP client.
reading gets reported in D1200.

0

The value that the client is
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If you open the Analog Value custom monitor box, you'll see that we currently have a value of 0 in D1200 and 375 in

D1201:
E Analog Value .
| write | [ Close } [ Save
I | Device Device Address Monitor Type Device Range Current Value Preset Value Comment &
D1200 D1200 DEC (W) 0 1] Example Analog Value Seen by BACnet/IP Client D
D1201 D1201 DEC (W) 0 375 Example Analog Value Write Register
D1203 D1203 DEC (W) 0 1 Example Analog Value Write Register Priority
D1204 D1204 DEC (W) 0 1] Example Analog Value Write Trigaer (will be reset to 0)
If we turn on M100 in the logic and then turn it back off, that will make the value in D1201 available. We should see
D1200 change to 375:
E Analog Value -
[ wite | [ dose ][ save
N | Device Device Address Monitor Type Device Range Current Value Preset Value Comment &
D1200 D1200 DEC (W) 0 375 Example Analog Value Seen by BACnet/IP Client I D
D1201 D1201 DEC (W) 0 375 Example Analog Value Write Register
D1203 D1203 DEC (W) 0 1 Example Analog Value Write Register Priority
D1204 D1204 DEC (W) 0 1] Example Analog Value Write Trigaer (will be reset to 0)

We can also confirm this in YABE by clicking on the Analog Value object and looking at the Present Value:

File  Functions Options Help
‘9 X
Devices
igﬂ Devices
~-aan Udp:47308
....5 |DEC PLC [§]

Subscriptions, Perodic Poling, Everts/A Properties

Address Space : 7 objects

------ I |DEC PLC {Device:§)

@ Analog Input O {Analog_Input:0)
-}2 Analog Output 0 (Analog_Cutput:0)
Bte Analog Value O (Analog_Value:0)
(@ BINARY_INFUT:0

(@ BINARY_OUTFUT-0

93l | =
Device Objectld
192.168.1.6:47808... OBJECT_ANA Cov Increment 1000000
Dlescription
Event State 0 : Nomal
Object Identifier OBJECT_ANALOG_WALUE:D
Chject Name Analog Value 0
Object Type 2 : Object Analog Value
375
Priorty Amay Object[] Aray
Reliability 0 : Mo Fault Detected
Relinguish Default 0
Resolution 1000000
Status Flags 0000
Urits 166 : Meters Per Second Per Second
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When we created the Binary Input object, we used input 10:

Present_Value Settings

Device for Present_Value:
Present_Value for reading:
Present_\alue for writing:

Top device for priority and trigger:
Device for priority:

Device for write trigger:

Unavailable
Unavailable

If you open the Binary Input custom monitor dialog box, you’ll see the status of 10. In this case, 10 in the PLC is on:

| Write | [ Close ] [ Save
| Device Device Address Monitor Type Device Range Current Value Preset Value Comment &
10000 | 10000 BN (B) 0 1 | |

File  Functicns

Options  Help
‘O X
Devices
'L,-;]J Devices
Sson Udp:47808
5 |IDEC PLC [6]

Subscriptions. Perodic Poling, Everts/a Properties

Address Space : 7 objects

= |DEC PLC (Device:6)

-2 Analog Input O (Analog_Input:0)
-2 Analog Output D (Analog_Output:0)
@ Analog Value 0 (Analog_Value:0)
W Y Einary Input 0 (Binary_Input:0)
; .3 BINARY_OUTPUT:O

i g BINARY_VALUED

Device Objectld
152.168.1.6:47808... OBJECT_ANA

41 | B

Description

Device Type

Evert State 0 : Normal

Object |dentifier OBJECT_BINARY_INPUT-D
Object Mame Binary Input 0

Object Type 3 : Object Binary Input

Out Of Service

Status Flags
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When we created the Binary Output object, we used QO:

Present_Value Settings

Device for Present_Value:
Present_Value for reading:
Present_\alue for writing:

Top device for priority and trigger:
Device for priority:

Device for write trigger:

Unavailable

Unavailable
Unavailable

If you open the Binary Output custom monitor dialog box, output Q0 on the PLC is currently off:

| Write | l Close ] [ Save l
| Device Device Address Maonitor Type Device Range Current Value Preset Value Comment -
Q0000 | Q000a BIM (B} 1] V]

File  Functions Options  Help
O X
Devices
;_éi] Devices
Elaaa Udp:47308
LB |DEC PLC [R]

Address Space : 7 objects

+B |DEC PLC {Device 6)
; E Analog Input 0 (Analog_Input:0)
@ Analog COutput 0 (Analog_Output:0)
@ Analog Value 0 {Analog_Value:0)
(@ Binary Input 0 (Binary_Input:0)
% ) Binary Output 0 (Binary_Output:0)
(4 BINARY_VALUE:D

Subscriptions, Perodic Polling, Events/A Properties

Device Objectld

1532.168.1.6:47808... OBJECT_ANA

M=

Description

Device Type

Event State 0 : Normal
Object Identifier OBJECT_BINARY_OUTFUT:0
Object Name Binary Output 0
Object Type 4 : Object Binary Output
Falze

0 : Normal

ject[] Amay

Reliability 0 : No Fault Detected
Relinquish Default 1]
Status Flags 0000
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File  Functions Options Help
QX
Devices
lgﬂ Devices
g aw Udp:47808
L.[E |DEC PLC [8]

Subscriptions, Periodic Polling, Events/A Properties

Address Space : 7 objects

.gl IDEC PLC ({Device:6)
& Analog Input O (Analog_input:0)

@ Analog Output 0 (Analog_Output:0)
@ Analog Value 0 (Analog_Value:0)
Binary Input 0 (Binary_Input:0)

Binary Output 0 (Binary_Output:0)
i g BINARY_VALUE:D

M=

Device Object!d

192.168.1.6:47808... OBJECT_ANA Description

Device Type

Event State 0 : Normal

Object Identifier OBJECT_BINARY_OUTPUT:0
CObject Mame Binary Output 0

Chject Type 4 : Object Binany Output

Out OF Service Falze

Polari

Priority Amay

0 : Normal

Dbiect]] Amay

Reliability 0: Mo Fault Detected
Relinguish Default 0
Status Flags 000D

We should also see this update in the PLC:

= o =

| wete [[ dose |

éa'-'EI

| Device Device Address

Monitor Type

Device Range Current Value

Preset Value

Comment

Q0000 Q0000

BIN (B}

0 1

Testing the Binary Value Object

When we created the Binary Value object, we used the following internal relays and data registers:

Present_Value Settings

Device for Present_Value:
Present_Value for reading:
Present_Value for writing:

Top device for prionty and trigger:

Device for priority:

Device for write trigger:
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In the PLC ladder program, we have the following logic:

BINARY QUTPUT OBJECT EXAMPLE

Rung & | Contrals Internal Example Binary
4 Relay M0 Value Write Bit
|
MO110 MOOO1
7 |Initialize Pulse Example Binary
Value Priority
Register
| TMOV(W) S1- D1- REP
M8120 1 01300
1
8 | Turn on to Make Example Binary
Value of M1 Value Write
Available on the Trigger (will be
Network reset to 0)
[ J—sotu TMOV(W) S1- D1 - REP
MO111 ‘ 1 01301
0

Internal relay M110 controls the status of M1. When we turn M111 on and off, it will make the status of M1 available to

the network.

The status that the BACnet/IP client is currently reading is shown in MO.
If you open the Binary Value custom monitor dialog box, you’ll see that the BACnet/IP client sees a value of 0:

Device Address

Monitor Type

Device Range Current Value Preset Value

Comment

MOoo00

BIM (B)

Example Binary Value Seen by BACnet/TP Client

Moo01

DEC (W)

Example Binary Value Write Bit

D1300

DEC (W)

Example Binary Value Priority Register

D1301

DEC (W)

0
0
0
0

Example Binary Value Write Trigger {will be reset to 0)

If we turn M110 on, that will turn M1 on. If we then turn on M111 on and off, that will make the status of M1 available to

the network:

'IE Close | |

Save

Device Address

Monitor Type

Device Range Current Value Preset Value

Comment

MO00D

BIN (B)

il

-
|
Example Binary Value Seen by BACnet/TP Client I D

MOOo01

DEC (W)

Example Binary Value Write Bit

D1300

DEC (W)

Example Binary Value Priority Register

D1301

DEC (W)

1
1
a

Example Binary Value Write Trigger {will be reset to 0)
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We can also confirm this in YABE by clicking on the Binary Value object and looking at its Present Value:

File  Functions Options Help

@ X
DE“CES Subseriptions, Periodic Polling, Everts/4 Froperties
I Devices %l | _'=|
E-ian Udp:47808 Device Objectld
-8 IDECPLC[B] 192.168.1.6:47808... OBJECT_ANA Descrpiion
Event State 0 : Normal
Object |dertifier OBJECT_BINARY_VALUE:D
Object Name Binary Valuz 0
Object Type 5 : Object Binary Value
Out Of Service False
1
oty Ohject]] Aray
Address Space : 7 objects Reliability 0 : No Fault Detected
/B IDEC PLC (Devics:) Relinquish Defaul 0
[ Analog Input O (Analog_input:0) Status Flags oooo
B Analog Output 0 {Analog_Output :0)
B Analog Value 0 (Analog_Value:0)
(@ Binary Input 0 (Binary_Input:0)
(@ Binary Output O (Binary_Cutput -0}
# Y Binary Value 0 (Binary_Value:0)

END
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