ENGINEERING TOMORROW

User Guide

BACnet MS/TP Communication with MBS UBR-01 Router

VLT® HVAC Drive FC 102 « VACON® 100 HVAC

vit-drives.danfoss.com VIJ- ’


http://vlt-drives.danfoss.com




Contents

User Guide

Contents

1 Introduction

1.1 Purpose of the Manual

1.2 Additional Resources

1.3 Product Overview

1.4 Symbols, Abbreviations, and Conventions

N N N NN

2 Network

2.1 Network Set-up

2.2 Cabling of the Networks

2.2.1 BACnet MS/TP Cabling (NW #2)

2.2.2 Ethernet Cabling (NW #1)

A iIDd IS W W

3 Addressing and Setting up the Devices on the Networks

3.1 Setting up the IP Address and Subnet Mask of the PC

3.2 Setting up the UBR-01

3.3 Configuring the Frequency Converters

RS, IV, BV, |

4 Testing the BACnet Settings in a Delta BMS System

MG92N102

Danfoss A/S © 05/2017 All rights reserved.



Dt

Introduction

BACnet MS/TP Communication with MBS UBR-01 Router

1 Introduction

1.1 Purpose of the Manual

This user guide provides information on the configuration
and use of the universal BACnet Router UBR-01 from MBS
with Danfoss VLT® HVAC Drive FC 102 and VACON® 100

HVAC, using the embedded BACnet MS/TP communication.

The user guide details:
. The electrical connection of the R5485.

. The IP settings of the PC.
. The settings of the UBR-01 router.

. The relevant communication parameters of the
frequency converter.

For further settings of the UBR-01, refer to www.mbs-
ugw.de/ubr-01bacnet-router/.

VLT® is a registered Danfoss trademark.
VACON® is a registered trademark.

BACnet® is a registered trademark of ASHRAE.

1.2 Additional Resources

Resources available for the frequency converters and
optional equipment:
. The VLT® HVAC Drive FC 102 Operating Guide
provides the necessary information for getting
the frequency converter up and running.

. The VLT® HVAC Drive FC 102 Design Guide provides
detailed information about capabilities and
functionality to design motor control systems.

. The VLT® HVAC Drive FC 102 Programming Guide
provides greater detail on working with
parameters and many application examples.

*  The VACON® 100 BACnet Installation Manual
describes how to commission and parameterize
the BACnet protocol.

. The VACON® 100 HVAC Application Manual
provides greater detail on the parameters and
application examples.

Supplementary publications and manuals are available
from Danfoss. See drives.danfoss.com/knowledge-center/
technical-documentation/ for listings.

1.3 Product Overview

Use the BACnet MS/TP UBR-01 router to enable communi-
cation in a BACnet network. The router is the device
sending messages through the network. The messages can
be from master to slave or slave to master, and the router
can trigger alarms and/or warnings if the communication is
lost.

1.4 Symbols, Abbreviations, and
Conventions

Abbreviation Definition

BMS Building management system
EMC Electromagnetic compatibility
P Internet protocol

PC Personal computer

TCP Transmission control protocol

Table 1.1 Symbols and Abbreviations

Conventions
. Numbered lists indicate procedures.

. Bullet lists indicate other information and
description of illustrations.

. Italicized text indicates the following:
- Cross-reference.
- Link.
- Parameter name.
- Parameter option.
- Parameter group name.

. All dimensions are in metric values (imperial
values in brackets).

. An asterisk (*) indicates the default setting of a
parameter.
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2 Network

2.1 Network Set-up

The system consists of 2 networks:
. Ethernet network (shown as Network number 1-NW#1)

. BACnet MS/TP network (shown as Network number 2-NW#2)

For the correct function of this network system, it is mandatory to follow the instructions on installation of the communi-
cation cables given in this user guide.

130BF303.10

B
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NW #1

NW #2

A PC with web browser
B Ethernet switch
C BMS controller
D UBR-01 BACnet Ethernet to MS/TP router
E VLT® HVAC Drive FC 102
VACON® 100 HVAC
NW #1 Ethernet network, network number 1
NW #2 BACnet MS/TP network, network number 2

Illustration 2.1 Router Running BACnet Ethernet

MG92N102 Danfoss A/S © 05/2017 All rights reserved. 3
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BACnet MS/TP Communication with MBS UBR-01 Router

2.2 Cabling of the Networks
2.2.1 BACnet MS/TP Cabling (NW #2)

To ensure correct functionality of the BACnet MS/TP
network, be sure to do the cabling correctly. Pay special
attention to mounting of the cable shield and to
termination of the network.

NOTIC

Never connect the shield to terminal 61 on the
frequency converter.

UBR-01 FC102 Vacon 100

130BF304.11

OOl
10O m
1O

lllustration 2.2 Grounding Shielded Cables

Shielding of frequency converters connected to the same
ground potential

1. Use an adequate equalizing cable to eliminate
the risk of equalizing current running into the
shield of the BACnet cables.

2. Mount the shield at the terminal marked Shld on
the router.

3. On the frequency converters, connect the shield
to the ground shield brackets.

Shielding of frequency converters without the same
ground potential

If the frequency converters do not have the same ground
potential, only connect the shield to ground in 1 location.
Expect a lower EMC performance.

2.2.2 Ethernet Cabling (NW #1)

NOTIC.

EMC INTERFERENCE

Use shielded cables for motor and control wiring, and
separate cables for fieldbus communication, motor
wiring, and brake resistor. Failure to isolate fieldbus
communication, motor, and brake resistor cables can
result in unintended behavior or reduced performance.
Minimum 200 mm (7.9 in) clearance between power,
motor, and control cables is required. For power sizes
above 315 kW (450 hp), increase the minimum distance
to 500 mm (20 in).

NOTIC

When the fieldbus cable crosses a motor cable or a brake
resistor cable, ensure that the cables cross at an angle of
90°.

=

oooa
OO
{0500

Q000

130BD866.12

2200 mm (7.9in) or
=500 mm (20 in)

1 Ethernet cable

2 90° crossing

Illustration 2.3 Cable Routing

For the Ethernet, use standard shielded Cat5e patch cables.
Maximum cable length is 100 m (328 ft).

An Ethernet switch distributes the packets to the partic-
ipants on the Ethernet network. For industrial installation,
only use industrial graded products as other products may
cause faults and sporadic loss of communication.
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3 Addressing and Setting up the Devices on the Networks

For proper function of the network, configure each device correctly.

Device | Product Device MAC address | Network number | Baud rate [ IP address | Subnet mask
instance
A PC 10000 N/A N/A N/A 192.168.0.xxx [ 255.255.255.000
B N/A N/A N/A N/A N/A N/A N/A
C N/A 1 N/A 1 N/A N/A N/A
D UBR-01 router, RS485 100 0 1&2 38400 192.168.0.1 255.255.255.0
E VLT® HVAC Drive FC 102, 15t 1001 1 N/A 38400 N/A N/A
frequency converter
F VACON® 100 HVAC, 2" frequency 1002 2 N/A 38400 N/A N/A
converter

Table 3.1 BACnet and Ethernet Settings

3.1 Setting up the IP Address and Subnet
Mask of the PC

3.2 Setting up the UBR-01

To route to and from the MS/TP network, configure the
On the PC, set up the IP address in the Internet Protocol UBR-01 router via the router web page.
Version 4 (TCP/IP) Properties configuration menu.

As factory setting, the UBR-01 has the IP address

Open the Control panel window.

192.168.0.1.

2. Select View network status and tasks. .
1. Enter the IP address 792.768.0.1 in the web
3. Select Local Area Connection. browser address bar.
4. Select Properties. 2. Press Enter.
5. Select Internet Protocol Version 4 (TCP/IPv 4). 2a  The main page of the router web page
6. Select Properties. opens.
7. Select Use the following IP address. T BEE -
8.  Set the IP address to 192.168.0.xx, where xx must ey S
art | =) [T
be a number not currently used on the network. € @ 19216801 tateg c| (- 2 & §
9. Set the subnet mask to 255.255.255.000. fnas UBR-01
7neas Product
10.  Exit the windows to activate the new IP LogiLogout ) = S
addresses. Stort Dovics  Netwonk SACnet e cthamet
Welcome to UBR-01
o
]
=
W
\
Illustration 3.1 Entering the IP Address in the Web Browser
MG92N102 Danfoss A/S © 05/2017 All rights reserved. 5
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3. Consult the manual for the UBR-01 for login and 9. Click Save.
password. Danfoss recommends to change the

10.  Open the MS/TP menu.
default login and password, since keeping the

default is a security vulnerability. 11.  Enter the settings shown in lllustration 3.4.
4. Open the Device menu. ST EEE| °
. . . Fier Rediger Vs Histork Boomeerker Funktioner Hizelp =
5. Enter the settings shown in /llustration 3.2. B = oD
i o
€ | @ 192.168.0.1]cgi-binjmstp.coirsessid=EAKKNENCWS0s54GY 22 |49~ Pl & 8
) Device - Mozilla Firefox E‘@@ 2 &
Fler Redger Vis Hitork Bogmesrker Funktioner Hieslp 8
| # Device + o
| [E3 | 5 : UBR-01
€& @ 192.168.0.1/cqi-binjde EAZKKNENCWS0SSGY: IR B P 51 h__)_ Product
Login/Logout Logged in as: admin
Assistant | Diagnostics | Backup | Passwords | Main . | Activate | Help
Start Device Network BACnet/IP BBEMD FO  MS/TP Ethernet
ﬁ ; UBR-01
P Product MS/TP Settings
- Baud Rate |38400 +
Login/Logout Logged in as: admin MAC Address |g
Assistant | Diagnostics | Backup | Passwords | Maintenance | Activate | Help Network Number |2
Start Device Network BACnet/IP  BBMD  FD MS/TP Ethernet Token Timeout [20 | ms
Device Settings Beply Tiacout 260 s
Routing Type | Ethemet MS/TP b Max 1'\:\?: FN:::; ;27
b
ObJ:c:E;tS::r:Z f:ncnat el Enable sole master operation O
Description |Description Slave Proxy Operation
Location |Location | Slave autodiscovery delay (g0 5
DCC/RD Password | password Enable slave proxy operation H
APDU Retries |5 Enable auto slave discovery
APDU Timeout 3000 ms
APDU Segment Timeout |2000 ms -Swe
Language |en v| - o
S . . .
Illustration 3.4 Settings in the MS/TP Menu
lllustration 3.2 Settings in the Device Menu 12.  Click Save.
13.  Open the Activate menu.
. 14.  Click Activate and restart to activate the settings,
6. Click Save. ;
see lllustration 3.5.
7. Open the Ethernet menu. .
14a  The router restarts and the new settings
8. Enter the settings shown in lllustration 3.3. become active, see lllustration 3.6.
£ Device - Mozilla Firefox EI@‘@I 2 ) Activate - Mozilla Firefox =]
Her Redger Vs Histork Bogmasrker. Funikioner. Eissh g T T T -
| J Ethemet E o sctvate b
5 iy
€ @ 192.168.0.1jcq-binfether.c; S4GY2: c|g- Plal R LR . clii LS 5
~ = — -~ (:
ﬁ = UBRD-C‘)J.
ﬁ ! UBR-01 -
; Product Login/Logaut Logged in as: admin
i Assistant | Diagnostics | Backup | Passwords | Maintenance | Activate | Help
Activate
LDgIn/LDgDu‘ LﬂggEd in as:_admin To activate the the router will be restarted.
Assistant | Diagnostics | Backup | Passwords | Maintenance | Activate | Help Rastarting the router takes approximately 25 seconds.
Start@ba\ice i Na b orkamRE e E EAal EDISHS/TEREthin ot If the IP address of the router changed, set the IP address of your PC
Ethernet Settings Sociingly.
Network Number |1
Cancel
Save
3 Illustration 3.5 Settings in the MS/TP Menu

lllustration 3.3 Settings in the Ethernet Menu

Danfoss A/S © 05/2017 All rights reserved. MG92N102
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=)
Fler Redger i Hstork Bogmaerker Funktioner sl r‘:
F activate = (';
€ @maisois : x q- Alal &5

A o

m

“’ UBR—O¥

Login/Logout Logged in 35 3
Assistant | Diagnestics | Backup | Passwords | M Activate | Help
Activate

wait while the router restarts.

Click here if you are not redirected automatically after 25 second:

Illustration 3.6 Router Restarting

3.3 Configuring the Frequency Converters

To enable the frequency converters to communicate over the embedded BACnet MS/TP network, set the parameters listed

in Table 3.2 and Table 3.3.

For correct programming of the frequency converter, see the VLT® HVAC Drive FC 102 Programming Guide for details on
setting up motor size, motor voltage, ramp times, and more.

Parameter

Setting

First frequency converter (E)

Parameter 8-01 Control Site

[2] Control word only

Parameter 8-02 Control Source [1] FC Port
Parameter 8-03 Control Timeout Time 10.0 s"
Parameter 8-04 Control Timeout Function [2] Stop?
Parameter 8-10 Control Profile [0] FC Profile
Parameter 8-30 Protocol [5] BACnet

Parameter 8-31 Address

1

Parameter 8-32 Baud Rate

[4] 38400 Baud

Parameter 8-70 BACnet Device Instance

1001

Table 3.2 Required Communication Parameters and their Correct Settings, VLT® HVAC Drive FC 102

Parameter

Setting

Second frequency converter (F)

Parameter 3.2.1 Control Place

FieldbusCTRL

Parameter 3.2.2 Local/Remote Control Remote
Parameter 5.8.3.1.5 Communication Timeout 10.0 s"
Parameter 3.9.1.6 (ID 733) Fieldbus Fault Stop
Parameter 5.8.1.1 Protocol BACnet MSTP
Parameter 5.8.3.1.2 MAC Address 2

Parameter 5.8.3.1.1 Baud Rate 38400
Parameter 5.8.3.1.3 Instance Number 1002

Table 3.3 Required Communication Parameters and their Correct Settings, VACON® 100 HVAC

1) To achieve a stable system, it is recommended that 3 write commands are sent within the timeout set in parameter 8-03 Control Timeout Time.

MG92N102 Danfoss A/S © 05/2017 All rights reserved.
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4 Testing the BACnet Settings in a Delta BMS System

For testing the settings in the UBR-01 router and in the

o
. ACON 100 BACnet controller (1002) -
frequency converters, a BMS tool is used for: o
. = & DeltaNetwork jame [ value [ Units [ Object [ Description [a] v
- o o
o Sca nni ng th e netWO rk~ =-={ BACnet Protocol q Setpoint 0 He 10002, AW Analog ariable o0
g <panel 13 (13) Oubpu Frequency 0 H 10002, A1 Analag Variable g
<panel 143 (14) Makor Speed 0 rimin 10002, 442 Analag Variable —
° Find the BACnet devices. S BACnet outer (100) Lozd poner) 0w L000z.av3 Anaing Varisble
g :;u::f?gnlfnm iowatt Hours total 0.5 kiih L0002+ Analog Voricble
e \MéON EDD E:Cnet e Matar Current oA 10002.A45 Anzlog Variable
° ShOWIng the dev'ce ObJeCtS. 8 Coien Bvo €10 (1) DC ink Yokage E=TR] 10002 A6 Analng Varisble
CI ‘Active Alarms Motor Voltage: ov 10002, A7 Analog Variable
1) Reports Unit Temperature 28 *C 10002 AWS Analog Yarisble
) Graghics Mokor Torgue 0% 10002, A9 #nalag Variable
- ‘Operating Days 4 day 10002, AV10 Analog Yarisble
Navigator - BACnet Protocol — Operating Hours. 1z hr 100028411 Analog Variable
— (22} Kilowatt Hours. 0.9 Kih 10002, 412 Analog Yarisble
-7 Torque Reference o % 10002, 4413 Analog Variable
n
" o w Temper ature Rise o % 10002, AW 14 Analog Yariable
o Delttwnk — Name [object [ Description I g fb_ProcessdataOut_o1 0 100024915 Anlog Variable
B et nc 7l <panel 13> (13) Pl fo_ProcessdataCut_02 0 100028916 Anclng Varisble
7 <panel 13> (13) 7 <panel 145> (14) — fb_Processdataout_u3 0 100024917 Anlog Variable
7l <panel 14> (14) = BAChet router (100) fio_ProcessdataOut_04 0 10002.418 Andlog Varisbls |
1 BACnet router (100) DlRouter 200 (200) fio_ProcessdataOut_0 0 10002.8115 Analog Variable
I Router 200 (200) 8 Fb_ProcessdataOut_D06 0 10002, 4420 Analog Yariabls
= FC-102 (1001) FC-102(1001) fo_ProcessdataOut_07 335 10002.4v21 Anaieq Varisble
= VACON 100 BACnet controller (1002) fio_ProcessdataOut_08 0 10002, 4422 Analng Varisble
£ YACON 100 BACnet controller (1 > & ! 3
B CompaqEvo610c (1) =) compaq Evo 610c (1) Active Faul Code o 10002.4v23 Ainclng Verizble
Ip a Speed Reference 0 % 10002, A¥24 Analog Yarisble
(23 Active Alarms Currert Limit a7 & 10002, 8125 Anslog Varisble
(&1 Reports i Frequency 0 He 10002, 425 Analng Varisble
(# Graphics Frequency 100 He 10002, 4927 Anlog Varisble
Accel Time L5 sec 10002, A¥28 Analog Varible
Decel Time 15 sec 10002.8i123 Anslog Varisble
fb_Pracessdataln_01 o 10002, AY30 Analog Yarisble
fibo_Processdataln_0z 0 10002, A3 Anslog Varisble
Fb_Processdataln_03 o 10002, AY32 Analog Yarisble
fib_Processdataln_p4 0 10002.8133 Anslog Varisble
el 1 10002, AY34 Analog Varisble
value 0 10002, 8135 Anslog Varisble
7 object(s) Fb_Control_word Lol6 o 10002, AY3E Anzlog Variable
Fb Contrel Werd Hite o 10002 837 anslo Verisble ¥
£ | 3 | & | 3
77 object(s) [id

Illustration 4.1 BMS Tool Scanning the Network
lllustration 4.3 List of VACON® 100 Objects and their Values

By selecting the frequency converter with device instance
1001, the BMS starts the discovery of the frequency
converter objects and shows their present value. This
proves the correct function of the UBR-01 and the
frequency converters connected via BACnet.

<
= A& Delta Netwiork e, Value | Units | Object Deseription [~ "
=)= BAChek Protacal 5 Terminal 42 OuEpuE Bus ... 0 % 100LAOD nalog Output 5
Al <panel 13> (13) 5 Pulse out #27 Bus Control 0 % 1o0nA0L Analog Output 3
0 <panel 14> {14) s N
a 5 Pulse out #29 Bus Contral 0 % 100LAOZ Analog Output Il
o :“C:Elz';;l(ez'n%m) > Digkal Output Term 27 OFF 1001800 Binary Output -
o % Digisl Output Term 29 oFF 1001.801 Binary Output
= Fe-102 (1001)
= YACON 100 BACnet controler (1 | E2R23¢ 1 OF 1001804 Binary Outpt
B CompaqEvs 61 (0 o Relay 2 oFF 1001.805 Binary Output
(3 Ackive alarms @ anaiog Input 53 06 % 100LAID Anleg Input
Reports = Analog Input 54 06 % 100LALL #Analog Input
(& Graphics A Digtal nput Term 33 oFF 1001 10 Binary InpLt
A Digtal input Term 32 oFF 100161t Binary Input
A Digtal input Term 20 oFF 1001 12 Binary Input
A Digtal input Term 27 oFF 1001 613 Binary Input
o Digal input Term 19 oFF 1001 14 Binary Input
A Digal input Term 16 oFF 1001 15 Binary Input
o Digal input Term 37 on 1001 Bl6 Binary Input =
Tnput Reference 1 0 % toanAvt #nalog Varictle
Tnput Referance 2 0% toanAw #nalog Varictle
utput Sped 0 % 100LAV #nalog Varictle
PID Feedback 0 % 100LAv #nalog Varictle
Moter Current 0 4 100LAUS inalog Varictle
Pomer 0 kW 10018 inalog Varictle
Moter Thermal 0 % 1o0LAVIS nalog Varictle
Cperating Hours 249 hr L00LAVRD nalog Varictle
Running Hours 4 b 1o0nAvz2 nalog Varictle
Holih Counter 0 kwh 1001.8v23 nalog Varictle
Moter Viokage 0 v 1o0nAvz4 inalog Varistle
a 0 W 100LAUZS inalog Varistle
Torque 0 % io0LAvs inalog Varistle
DC Link Voltage a;z v LoonAvz? &nalog Varistle
Heatsink Temp, 2 -C  l001.Avz8 inalog Varistle
Tnverter Thermal 0 % 1o01AvzS inalog Varistle
Setpoint 1 0 % 1o0nAvI inalog Varistle
Fuis Feerhark | no e 1ntauE analnn varishie ¥
|
63 object(s) 7}

lllustration 4.2 List of VLT® HVAC Drive FC 102 Objects and
their Values
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