Technical Note 076

Testing EFB port on ACH580
Testing using Modbus RS-485 and BACnet MS/TP

Occasionally a building automation technician or machine integrator may experience issues communicating with a drive.
Troubleshooting is then required to determine the root cause of the issue. The goal of Technical Note 076 is to provide
instruction on how to prove the ACH580 drive’s embedded fieldbus (EFB) port is functional when using Modbus RS-485
or BACnet MS/TP.

A laptop can be connected directly to a drive’s EFB port to verify functionality of that port. An appropriate software
program is required to allow a laptop to interface with the drive. The four software programs discussed are only
suggested software tools, and ABB is not promoting specific software programs. This Technical Note references
specific parameter numbers that apply to base drives. Most parameters referenced in parameter group 58 are the same
between a base drive and E-Clipse bypass controller, so the concept of this document can be applied to an ACH580 E-
Clipse package to verify the E-Clipse bypass controller’s EFB is functional.

For Modbus RS485:

. Procedure A - ComTest PRO - Free
e  Procedure B - Radzio Modbus Master Simulator - Free

For BACnet MS/TP:

e  Procedure C - BACnet Quick Test (BQT) - Free 30 day trial or purchase
e  Procedure D - Yet Another BACnet Explorer (YABE) - Free

Before starting the procedures listed below remove the building automation system (BAS) wiring to the ACH580’s EFB
port and connect a laptop computer with a converter cable to the drive’s EFB port.

RS-485 to USB converter and PC configuration

To communicate between a laptop computer and the drive’s EFB port, a RS-485 to USB converter is required. One
example is the B&B Electronics USB to RS-485 converter: 485USBTB-2W. Make sure to install the appropriate software
drivers for the USB to RS485 converter onto your laptop. When the software driver is properly installed, and the USB to
RS-485 converter is connected to the laptop, under Windows “Device Manager” you will see the device listed as shown in
Figure 1. The COM# will most likely be different than the below example number of “5”.

EF Network adapters
« @@ Ports (COM & LPT)

ement Technology - SOL (COM3)
ﬁ R5-485 Port (COMB5)

Figure 1
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Once the USB to RS-485 converter is properly configured, the “Latency Timer” needs to be adjusted to a value of “1”.
To adjust the latency timer in the “Device Manager” follow these steps:

Steps 1-3 references Figure 1, Figure 2, and Figure 3.
1. Double click on the identified device in Figure 1.
2. Click on the “Port Settings”tab, and then Advancedbutton as shown in Figure 2.

3. Setthe Latency Timer (msec)to a value of 1 as shown in Figure 3. A reboot of your laptop may be required
after adjusting this setting.

RS-485 Port (COMD5) Properties X Advanced Settings for COM5 ? X
Genl er Details Events
COM Port Number: coM5
Bits per second: 9600 USB Transfer Sizes Cancel
Select lower setfings to correct performance problems at low baud rates,
Data bits: | 8 Defaults
Select higher settings for faster performance.
Parity:
ey [ Receive (Bytes): 4096
Stop bits: | 1 Transmit (Bytes): 4096
Flow control: None
BM Options Miscellaneous Options
Select lower settings to correct response problems. Serial Enumerator =
Advanced. .. Restore Defaults

Serial Printer O

Latency Timer (msec): Cancel If Power Off 0
Event On Surprise Removal O

Timeouts SetRTS On Close O

- Disable Modem Cirl At Startup =
Minimum Read Timeout (msec): 0 Enaible Sekictive Suspend 0
Minimum Write Timeout (msec): 7 Selective Suspend Idle Timeout (secs): 5
Figure 2 Figure 3
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Modbus RS-485 test with ComTest Pro (Procedure A)

The first program is from the company BaseBlock called ComTest Pro. The following link will take you to the website to
download the software program. https://www.baseblock.com/PRODUCTS/comtestpro.htm

The image in Figure Al should appear on your screen when the program opens. Figure A2 shows where multiple settings
are configured.

["+] Baseblock ComTest Pro for Modbus Devices

|He Edit View Help

@ Ethemet
Step 1 0 Baud Rate Data Bits Panty Stop Bits Delay (ms) _ Timeout (ms) S;;ﬂgzcnrml
Com5 | 15200 v | |8Bits v | |Even v| [1StopBit v | |10 300 Reverse CRC
Device Command # Registers Function Loop Command

| | @ Read Holding Register(s) 1 | 3 @ ¥ Emor Checking
Step 2 Register Write Single Holding Register 6 L3 i Snow; o Diskog

0 Write Holding Register(s) 1 16 @

Valid Response(s) Error Response(s) Timeout(s)
J % Read Registers ‘ % Write Registers o Raw Data & DataLog

001..016:.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

017..032: 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0

033.048: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

049.064:0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

065..080:.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

081..096: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Step3 | lgo7 1120 o o o o o o o o o [0 o o o [o o

113.125:0 0 0 0 0 0 0 0 0 0 0 0 0

Hexadecimal &3 Copy Data to Write Registers Copy Data to Log =
Figure Al
J & Serial @ Ethernet

Step 1 Port Baud Rate Data Bits Parity Stop Bits Delay (ms) Timeout (ms) g;gogiirmi

Com5 | 119200 ~| 8Bits v | |Even v 1StopBit | 10 300 Reverse CRC

Figure A2

Steps 1-13 discuss setup of the ACH580 drive and ComTest Pro software program to read a drive’s register, proving
the EFB terminal works.

Steps 1- 5 references Figure Al and Figure A2.

1.  When the program is opened make sure the serial communication tab is selected, see Figure Al red circle.

2. Portsetting Com#should match your laptops “Device Manager” setting, see Figure Al and Figure A2 as an
example.

3. Set the Baud Rate drop down to match drive parameter 58.04, see Figure A2.

Set Data Bits, Parity, and Stop Bits drop down menus to match drive parameter 58.05, see Figure A2.

5. Delay (ms)and Timeout (ms) can be ignored along with the check boxes Echoback, RTS Control, and
Reverse CRC, see Figure A2.

»

LVD-EOTKNO76U-EN REV A
Effective: 2021-12-31 (Update) 3



St
6.

eps 6 - 11 references Figure A3.

Set the Device number to match drive parameter 58.03. If you are going to be communicating to multiple
drives or other devices daisy chained together, ensure all the devices have unique Device/Node Addresses.
The Register setting will be the parameter being read in the drive. DC bus parameter 01.11is an excellent
test parameter to read, as it will always have a unique value if the drive is powered on from line voltage,
regardless of the drives run/stop state. ComTest Pro software tool has an offset of (-1) when reading or
writing to Modbus registers, so drive parameter 01.11 (111 decimal) will be entered into the below software
tool as 110.

Make sure Read Holding Register(s)is selected.

Make sure # Registersis at default 1.

10. Under Functionleave the default values of 3, 6, 16.

11.

Step 2

Figure A3

St

12.
13.

The Error Checking and Show Error Dialog boxes can be checked. Leave Loop Commandbox unchecked.

Device Command # Registers Function Loop Command
2 +! Read Holding Register(s) 1 3 A ¥l Emor Checking
Register Write Single Holding Register 6 " v| Show Error Dialog

110| Write Holding Register(s) 1 16

eps 12 — 13 references Figure A4.

Make sure the Hexadecimal/box in the bottom left corner is unchecked.

Press the Startbutton once. A value should appear in the upper left cell that represents the DC bus voltage
on the drive. The value returned is a decimal number with no decimal point. Parameter 01.11VDC bus
voltage provides a value out to the tenth of a decimal, so take the value returned and divide by 10. In the
below example 3148d / 10 = 314.8. 314.8 VDC should match very closely the value on the drive control
panel screen for parameter 01.11.

Valid Response(s) Emor Response(s) Timeout(s)

J

Step 3

Figure A4

% Read Registers I % Wirite Registers q Raw Data 2 Data Log

001..016: 3148d |- - - M - A z , 5 I i E 5 E
017..032: - - - - - - = B - - 2 i B B E
033..048: - - - - - - - - . . B I B " 5
049..064: - - - - - - - 2 2 8 I I R I 3
065..080: - - - - - - - . g B £ i E 5 B
081..096: - - - - - - - - . - 2 L E B E
097..112: - - - - - - - . - . B ; B L [
13.125: - - - - - L 2 " L [ 1 N

Hexadecimal &% Copy Data to Write Registers Copy Data to Log &
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Modbus RS-485 test with Radzio Modbus Master Simulator (Procedure B)

The second program is called Radzio Modbus Master Simulator. The following link will take you to the website to
download the software program.

http://en.radzio.dxp.pl/modbus-master-simulator/

The image in Figure B1 should appear on your screen when the program opens.

. Radzio! Modbus Master Simulator = | x
File Edit Connection Setup Window Help

)|+ =m|ze 0|

[Tx:0B 0.000KB/s /Rx:0B 0.000 KB/s [Requests: 0 0.00/s [Responses: 0 0.00/s | 4
Figure B1

Steps 1 - 13 will guide thru how to setup the ACH580 VFD and Radzio Modbus Master Simulator software program to
read a drive’s register, proving the EFB terminal works.

Step 1 references Figure B1.
1. Select under File -> New or click on the blank sheet in the red circle, see Figure B1.
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Steps 2 - 7 references Figure B2 and Figure B3.

Select from the top header dropdown menu Connection -> Settings, see figure B2.

Make sure Modbus RTU s selected, see Figure B3.

Port setting Com# should match your laptops “ Device Manager’ setting as seen in Figure 1 example.
Set the Bitrate drop down to match drive parameter 58.04.

Partyand Stop bits should match drive parameter 58.05. Ignore the fact that a value of “8” is not shown in
the setup.

7. No need to make any adjustments for Modbus TCPor General.

o s W

Connection settings X

- Protocol
& ModbusRTU (" Modbus TCP

B Raiv’ Modia Masier Smulsio “Modbus RTU
R T o= -
Bivate  |19200 ~
Parity  [EVEN =l
— | |& r Pumber ofpols | 0
e e e [ =
- - | et

IP address : [157.0.0.1
TCP port : |5n2

~General
Timeout {ms) |mm

Delay between polls {ms) |m—
_ o |

0
Figure B2 Figure B3
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Steps 8 - 13 references Figure B2 and Figure B4.

8. Under Device Settings set the Device /D equal to the value in drive parameter 58.03, see Figure B4

9. Under Device Settings select Holding registersin the drop down menu, see Figure B4

10. Under Device Settings set the Addressto 110, see Figure B4. The Address setting will be the parameter we
want to read in the drive. DC bus parameter 01.11is an excellent test parameter to read, as it will always
have a unique value if the drive is powered on from line voltage, regardless of the drives run/stop state.
Radzio Modbus Master Simulator software tool has an offset of (-1) when reading a Modbus registers, so
drive parameter 01.11 (111 decimal) will be entered into the below software tool as 110.

11. Under Device Setting set the Lengthto 1, see Figure B4.

12. Select from the top header dropdown menu Connection -> Connect, see Figure B2.

13. In the below red circle you can see the value of 3164 which represents the drives DC bus voltage. The value
returned is a decimal number with no decimal point. Parameter 01.11 DC bus voltage provides a value out
to the tenth of a decimal, so take the value returned and divide by 10. In the below example 3164d / 10 =
316.4. 316.4 VDC should match very closely the value on the drive control panel.

. X
[ nonamE EERECE =
Device Settings— Display options Frame counters-
y ; (* Decmal " 32bit float Number of polls : 4
DENEE [1_ |Holdmg S l] " Integer " 32bit sw. float Valid responses : 4
Address W Length |1_ (" Hexadecmal (" 64bit float 0
" Binary " &4bit sw. fioat
Alias |1;g I
0 ( 3164 )
1 ]
2 0
3 0
4 0
5 ]
] 0
7 0
8 0
9 0
Figure B4
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BACnet MS/TP test with BQT (Procedure C)

The first software program discussed for testing BACnet MS/TP is from the company Polarsoft called BACnet Quick
Test (BQT). A free 30 day trial of BQT can be acquired, otherwise the software program can be purchased. The following
link will take you to the website to request a download of the software program.

https://polarsoft.com/bgt.asp

The image in Figure C1 should appear on your screen when the program opens.

The following steps 1 - 9 will guide thru how to setup the ACH580 drive and BQT software program to read a drive’s
BACnet Objects, proving the EFB terminal works.

Steps 1- 7 references Figure C1 and Figure C2.

1. Click on Porton the main header, and Figure C2 will appear.

Select MS/TPby checking the box near the bottom of the window.

Adjust the COM Portto match the setting in “Device Manager”, see Figure C2.

Set the Baud Rate to match drive parameter 58.04.

Adjust the MAC Address to a value between 1 - 127 that does not equal the value set in any connected drive
parameter 58.03. Each device must have a unique MAC address on the wire.

Max Master can be left at a setting of 127 for this simple test.

7. Select OKto close out of the port setting window.

ooRwN

o

B®T

- TR T BACnet Quick Test Port Select
ar Loty @ Timin
£ Tesh
P EACresiac Test B@;T BACnet Quick Test

Select one port type below
[ Bacrete

Polarsgrt

47308

Register as Foreign Device with BEMD at: 0.0.0.0

[] BACnet/IPvE

47803 B TP a5t ess bo LS Link-ocal
Register as Foreign Device with BBMD at: 0.0.0.0
o]
Ms/TP
COM Port Baud Rate MAC Address  Max Master

COMS ~ 38400 w 1 127

8802-3 ("BACnet/Ethernet?)

Inc., All Rights Reserved OK Cancel

Figure C1 Figure C2
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Steps 8 - 9 references Figure C3, Figure C4, and Figure C5.

8. The BQT program may automatically detect the VFD, if it does not select Tools -> Restart Device Discovery.
In the below example Figure C3 shows the drives Instance ID number is 303. At this point you can say the
VFD is discoverable and the EFB port on the ACH580 drive works.

9. BQT does allow you to easily see all the VFDs objects if the list is expanded as show in Figure C4. Note that
it may take approximately a minute for all the drive objects to be populated. Select for DC-Vo/tage
(analog-value-2), and in the right window it will show under present-value the actual drive’s DC bus voltage,
see Figure C5, which will match drive parameter 01.11.

File . 7%ettings =~ Port Tools

[t} (&) AC Drive 303 objects

Figure C3

2= Port

ABE Inc, - Ne

File - 75ettings
& BacnetQuickTest

[i-{5) AC Drive 303 objects
----- a Dutput-RPM (analog-value-0)

..... Talie3)
----- a Dutput-Current (analog-value-4)

----- = Dutput-Torgue (analog-value-5)

----- a Dutput-Power (analog-value-&)

----- = Operating-Temp-Range (analog-value-7)
----- a Kilowatt-Hour-Meter-R (analog-value-8)
----- a Kilowatt-Hour-Meter-MR (analog-valus-3)
----- a ProcessPID-Feedback (analog-value-10)

----- = Process-PTN-Neviation fanalnn-vahie-117

Figure C5
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File 4Z3Settings %-~Port A Tods  ABBInc. - New Berlin WI

& BAChetQuickTest Fe
'7:" Groups
=-£E3 MS/TP
SR AC Drive 303 ohjects

Dutput-RPM (analog-value-0)
COutput-Freq (analog-value-1)
DC-Voltage (analog-value-2)
Output-Voltage (analog-value-3)
Output-Current (analog-value-4)
Output-Torgue {(analog-value-5)
Output-Power (analog-value-a)
Operating-Temp-Range {analog-value-7)
Kilowatt-Hour Meter-R, (analog-value-8)
Kilowatt-HourMeter-MR. (analog-value-9)
Process-PID-Feedback {analog-value-10)
Process-PID-Deviation (analog-value-11)
External-PID-Feedback {analog-value-12)
External-PID-Deviation {analog-value-13}
Running-Hours {analog-value-14)

S e

Figure C4

W Berlin Wi

# ohject-name DC-Voltage
object-type analog-value
present-value
status-flags i3
event-state normal
out-of-service false
units volts
cov-norement 10
min-pres-value 0
max-pres-value 2000



BACnet MS/TP test with YABE (Procedure D)

The second software program discussed for testing BACnet MS/TP is a free BACnet explorer tool called YABE (Yet
Another BACnet Explorer). The following link will take you to the website to request a download of the software
program. https://sourceforge.net/projects/yetanotherbacnetexplorer/

The image in Figure D1 should appear on your screen when the program opens.

« Search
General
WP w e— Retries |3 5| Timeout 1000 =
.m. i
ey e Py, Whials limit Iow| | high |
Lo
- - BACnet/IP over Udp
Port BACD |5 Add
Local endpaint | w
(BACne‘t!M STP over serial
PR Baud 8400 5]
— — Source Address |0 =
Max Master 127 &
Max Frames 1 = Add
BACnet/PTP over sefial
Port | w
Baud 38400 |2
Password | Add
BACnet/Ethemest
Interface Add
Figure D1 Figure D2

The following steps 1 - 13 will guide thru how to setup the ACH580 drive and YABE software program to read a drive’s
BACnet Object, proving the EFB terminal works.

Steps 1- 7 references Figure D1 and Figure D2.

1.  From the header bar select Functions -> Add device, see Figure D1. Figure D2 should open on the screen.
2. Under BACnet/MSTP over serial adjust the Port to match the setting in “Device Manager”see Figure 1.

3. Set the Baudto match drive parameter 58.04.

4. Adjust the Source Addressto a value between 1 - 127 that does not equal the value set in any connected
drive parameter 58.03. Each device must have a unique MAC address on the wire.

Max Master can be left at a setting of “127” for this simple test.

Max Frames can be left at a setting of “1”.

7. Press the Addbutton

o u
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Steps 8 - 11 references Figures D3 and D4.

8. Inthe upper left box under Devices the ACH580 drive should appear as shown. The first number in the red
oval refers to the Device object ID number per drive parameter 58.40. The second number refers to the
Nodle address setup in drive parameter 58.03. Sometimes only a single number will be listed next to the
drive representing just the Node address.
9. Left click on the Device computer screen image in the oval in Figure D3.
10. Inthe box below on the left side of the screen all the drive’s objects should populate. See Figure D4.
11. Left click on ANALOG_VALUE:2. This value represents the VFDs current DC bus voltage per drive parameter
0111
. fet Another Bacnet Explorer - Yabe Address Space : 129 objects
File Functions Options Help P2 ANALOG_VALUE:0 A

o[X]

Devices

e,

" 2 ANALOG_VALUE:4
2 ANALOG_VALUE:S
[ ANALOG_VALUE:6
2 ANALOG_VALUE:7

2 ANALOG_VALUE:8

2 ANALOG_VALUE:9

[ ANALOG_VALUE:10
2 ANALOG_VALUE:11
[ ANALOG_VALUE:12
2 ANALOG_VALUE:13
& ANALOG_VALUE:14
& ANALOG_VALUE:15
2 ANALOG_VALUE:16
2 ANALOG_VALUE:17
[ ANALOG_VALUE:18
2 ANALOG_VALUE:19
2 ANALOG_VALUE:20
2 ANALOG_VALUE:21

b I _AMALAR VIALLIE. Y

Figure D3

Figure D4

Steps 12 - 13 references Figure D5

12.

13.

Properties

In the far upper right corner of the explorer screen under Properties, information will populate about the
VFD object ANALOG_VALUE:2

As can be seen in Figure D5 in the red oval the Present Value, closely matches drive’s DC bus voltage
parameter O1.11.

10
Evert State 0': Nomal
Max Pres Value 2000
Min Pres Value 0
Cbject ldentifier CBJECT_ANALOG_VALUE:2
Ohject Mame DC-Voltage
Ohject Type 2 : Object Analog Value
Falze |
Presert Value 315679
0000 I
o Bowons

Figure D5
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Summary

The above steps for two different free Modbus software simulators and two different BACnet software simulators will
help demonstrate that an ACH580 drive’s EFB port is functional. Other drive parameters or drive registers can also be
read or written to using these software programs. Proving the EFB port is functioning properly allows future
troubleshooting efforts to focus other topics as the root cause of the problem. Reach out to your local ABB
representative for further support as needed.
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