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INTRODUCTION

The HART to Modbus Adaptor (HMA) is designed to allow Magnetrol HART transmitters to be utilized in a
Modbus®* system. The following Modbus protocols are supported:

e Modbus RTU — Function codes 3, 4, 6, and 16
e Modbus ASCIl — Function codes 3, 4, 6, and 16

e Levelmaster — Commands Uxx?, UxxF?, UxxOL?, and UxxOLxxxx?

The HMA will support up to five attached HART devices; one in the same housing as the HMA, and up to
four external devices attached through a 4-20 mA loop. The HMA provides power for all attached HART
units. Note that the unit should be set to a fixed 4 mA loop current.

Communication

Within the above protocols, it is possible to change communications parameters such as baud rate, parity,
stop bits, etc. to match the settings for a particular Modbus RTU or host.

To ensure a standard way to communicate with the HMA, setting DIP switch position 1 to OFF (see
Appendix A) will configure the HMA to communicate via Modbus RTU with the default communications
settings shown in Appendix F.

Operating Modes

When using the Modbus RTU and ASCII protocols, the HMA can be used in two basic ways:

1. Single Device — The HMA is connected to only the HART device present in the same transmitter
housing. The HART poll address of the HART device and the Modbus poll address of the HMA are
the same. Essentially, they appear to a Modbus master as a single native Modbus device.

2. Multiple Devices — Up to five HART devices can be connected to an HMA. The devices can be
accessed via two modes:

e Device — The Modbus host addresses the HART devices directly, using the HART Poll Address of
each device as the Modbus address. (The HMA is essentially transparent.) The registers for
each attached device type are the same regardless of the poll address. The HART devices will
appear to be native Modbus devices to the Modbus host.

e HMA — The Modbus host addresses the HMA directly, using only the address of the HMA. The
registers in the HMA for each attached device depend on the slave number of the attached
devices. The HMA will appear to be a Modbus device capable of providing multiple level
measurements.

Supported Device Parameters

Not all of the parameters for a particular HART device are supported by the HMA using Modbus
communication. The parameters that are available have been chosen to represent the most commonly
used or adjusted parameters for the device. The available parameters are listed in Appendices | through
0.

Full Device Configuration

! Modbus® is a registered trademark of Schneider Electric, licensed to the Modbus Organization, Inc.
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The HMA is also capable of passing HART commands using the RS-485 connection to the attached devices.
Alternatively, a HART modem can be connected directly to the HART terminal block on the HMA?. These
modes can be used to utilize a hand-held communicator or PACTware with a DTM to set up or
troubleshoot an attached HART device. Using a DD or DTM, the full range of the HART device’s parameters
can be accessed.

This document is intended to provide a guide for utilizing the various features of the Magnetrol HART to
Modbus Adaptor. For each feature, a step-by-step procedure is provided to demonstrate how to set up
the HMA and attached HART devices for a particular configuration. Other configurations are possible with
various combinations of the number of HART to Modbus Adapters on a single RS-485 line and the number
and type of Magnetrol HART devices attached to those HART to Modbus Adapters. The operations in
those configurations can be accomplished by extending the procedures provided in this document.
Additionally, it is not required to use the Modbus RTUs or host applications shown in this document. Any
RTU or host application can be used that allows for reading and writing Modbus registers in a slave device.

> The HMA will always act as a primary master on the HART loop. Therefore, if connecting another HART host to the loop, it
must either be capable of automatically setting itself to be a secondary master, or be manually configured as a secondary
master.
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SETUP PROCEDURES

1. Configuring communications settings in the HMA
1.1. Purpose

This setup procedure instructs how to configure HART to Modbus Adaptor (HMA) communications using a
basic Modbus master simulator application. The procedure can also be performed using any Modbus
master that permits reading and writing of the appropriate registers in the HMA.

To ensure that there is a known communication configuration for the HMA, position 1 of the DIP switch is
used to select between a fixed communication setting and a user-configurable setting. When the switch is
set to OFF, the HMA communicates using Modbus RTU with a poll address of 247 at 9600 baud, 8 data bits,
even parity, and 1 stop bit. When in the default configuration, the user-selectable communication settings
can be adjusted. When the user settings are desired to be used, position 1 of the DIP switch should be set
to ON, and then input power cycled. Changing back to the fixed default settings also requires a power
cycle.

1.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q2

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A
1.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q) resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application.

1.4. Procedure
1.4.1 Connect the HMA to a power supply and Modbus host as specified in section 1.3.

1.4.2 Ensure that the DIP switches on the HMA are set to 1 == OFF (Default Config Mode), 2 == OFF,
3 == OFF, 4 == ON. See Appendix A for the location of the DIP switch, and Appendix B for a
legend of the four switch positions.

1.4.3 Open the Modbus Poll application.
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1.4.4 Select Connection\Connect from the menu bar, ensure that the connection settings are as
follows, and then click OK. Note that the USB Serial Port setting needs to match the port
number for the communication cable that is being used.

Connection Setup l 2 J
Connection
[ Serial Port - ]
Senal Settings
| USB Serial Part [COM3) »|  Mode
@ RTU (1 ASCH
9600 B aud -
- Responge Timeout
5000 [riis]
Delay Between Pallz
TR
Remaote Server
IP Address Fuart Connect Timeout
127.0.01 a0z 2000 [rnz]
1.4.5 Open or click on an Mbpoll window, select Setup\Read\Write Definition from the menu bar,

ensure that the settings are as follows, and then click OK:

|
.

Slave 1D 2471

Functior: [DE Read Holding Registers [4x) v] [

Cancel

3000

Address; Pratocol addresz. E.g. 400171 -»

Quantiy: &

Scan Rate; 1000 [mz]
Dizable

[T ReadAwiite Dizabled

10

Apply

[] Disable on ermar

[ Readwnite Once

it
R oz
@10 20

(TR0 100 0 Fit ko Quantitp

Dizplay: [ Hide Aliaz Columns

v| [FaddessinCel

Unzigned

[] PLC &ddresses [Base 1]
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1.4.6

1.4.7

1.4.8

Verify that the values in the registers listed in the Mbpoll window match the values for the
desired Modbus protocol settings. Refer to Appendix F for the HMA Communication settings.
If the settings do not match, double-click on a value that needs to be changed in order to
open the Write Single Register dialog, enter the new value, and then click on Send.

Power down the HMA, change DIP switch 1 to ON, and then reapply power to the HMA. This
sets the device to run in the selected communications mode.

If communication at the new settings is not achieved, power down the HMA, change DIP
switch 1 to OFF, and then reapply power to the HMA. This sets the device to run in the
default Modbus RTU communications mode. Check the communication setting registers to
ensure that the desired values are present.
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2. Reading and writing registers in the HMA
2.1. Purpose

This setup procedure instructs how to read and write HART to Modbus Adaptor (HMA) registers using a
basic Modbus master simulator application. The procedure can also be performed using any Modbus
master that permits reading and writing of the appropriate registers in the HMA.

2.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A
2.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q2 resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application.

2.4. Procedure
241 Connect the HMA to a power supply and Modbus host as specified in section 2.3.

24.2 Ensure that the DIP switches on the HMA are set to 1 == OFF (Default Config Mode), 2 == OFF,
3 == OFF, 4 == ON. See Appendix A for the location of the DIP switch, and Appendix B for a
legend of the four switch positions.

243 Open the Modbus Poll application.
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244 Select Connection\Connect from the menu bar, ensure that the connection settings are as
follows, and then click OK. Note that the USB Serial Port setting needs to match the port
number for the communication cable that is being used.

F |'1

Connecticn Setup

8=
Connection
[ Serial Port - ]

Senal Settings
| USB Serial Part [COM3) »|  Mode
@ RTU () ASCII

9600 Baud -

Responge Timeout
5000 [riis]

3 Data bitz -

Ewven Party -
Delay Between Pallz

15tep Bit - 100 [m]

Remaote Server

127.0.0.1 502 3000
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2.4.5

To read an input register, open or click on an Mbpoll window, and select Setup\Read\Write
Definition from the menu bar. Set the Slave ID to match the Modbus Poll Address of the
HMA. Set the Function to ‘04 Read Input Registers (3x)’. Using Appendices | through O, set
the Address, Quantity and Display type in the pop-up dialog as required. Then click OK. The

register value should appear in the Mbpoll window.

v == O o
. *x=113:Err=0:1D=2: F = 04: 5F
Slave D: B
Function: [EI4 Read Input Reqgisters [3x) v] [ Cancel ] Alias 01300 =
Address: 1302 Protocol addresz. E.g. 200771 - 10 0 _
Wuaniity: 2 42,6378
Scan Rate: 1000 [riiz] 3 =
Dizable 4 274016
[T] ReadAwiite Dizabled _5
[ Dizable on emor [ Fead/wfiite Once ] —
i1 32
Wig 7 |
Rowsz —
10 @20 (80 (100 () Fit to Quantity 8 7214
. 9
Dizplay: [] Hide flias Columns E
Float A8 CD | [ Addressin el —
[ PLE Addresses [Base 1) =
12 -
11
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2.4.6  To read a holding register, open or click on an Mbpoll window, and select Setup\Read\Write
Definition from the menu bar. Set the Slave ID to match the Modbus Poll Address of the
HMA. Set the Function to ‘03 Read Holding Registers (4x)’. Using Appendices | through O, set
the Address, Quantity and Display type in the pop-up dialog as required. Then click OK. The
register value should appear in the Mbpoll window.

|

Slave D 2471

Function: |03 Read Holding Registers (4] | [ Cancel | i EVCE-8
tiar; ead Holding Hegisters (4] -
Hneten anee x = 282: Err= 0: ID = 247: F = 03:
Address; 3000 Protocol address. E.g. 40011 - 10
Duantit_lrl: S Alias 02000
0 0
Scan Rate; 1000 [mz]
. 1 247
Dizable —
" Rieadwite Disabled 2 1
[ Digable on ermraor [ Readfwfite Once ] i 8
"Wiew i 1
Fows 5 2
@10 20 50 (100 ) Fit to Quantity E ;
Dizplay: [ Hide &liaz Columns 7 0
Unzigred "] [T Addresz in Cell 8
[ PLC Addresses [Base 1] 9|

247 To write a holding register, double-click on the register value displayed in step 2.4.6. Enter
the new value and click on ‘Send. Confirm that the new value appears in the Mbpoll window.
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3. Basic Modbus RTU Communication over RS-485

3.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to support the
Modbus RTU protocol over RS-485.

3.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Mil 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A

Level transmitter Ml Model 706

Probe Ml Model 706 compatible
3.3. Setup

Connect the
cable to the

HMA to a power supply via the power terminal block. Connect an RS-485 communications
RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the

positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
12002 resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application.

3.4. Procedure

34.1

3.4.2
3.4.3
3.4.4
3.4.5
3.4.6

41-621 HART to

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus RTU protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

Change DIP switch 1 to ON. This sets the device to run in the selected communications mode.
Remove power from the HMA.

Connect the HMA to a Modbus master.

Apply power to the HMA.

Verify that the Modbus master is receiving responses from the HMA (Tx is increasing) and
that there are no communication errors being reported.

Modbus’ Adaptor Operating Manual 13
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4. Basic Modbus RTU Communication over RS-232

4.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to support the
Modbus protocol over RS-232.

4.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Mil 031-2859-001

Serial Communications cable | - -

Termination resistor - 120Q2

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A

Level transmitter Ml Model 706

Probe Ml Model 706 compatible
4.3. Setup

Connect the
cable to the

HMA to a power supply via the power terminal block. Connect an RS-485 communications
RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the

positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q2 resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application.

4.4. Procedure

44.1

4.4.2

4.4.3
4.4.4
445
4.4.6

14

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus RTU protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

Ensure that the DIP switches on the HMA are set to 1 == ON (Default Config Mode), 2 == OFF,
3 == ON, 4 == OFF.

Remove power from the HMA.
Connect the HMA to a Modbus master.
Apply power to the HMA

Verify that the Modbus master is receiving responses from the HMA (Tx is increasing) and
that there are no communication errors being reported.
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5. Basic Modbus ASCIl Communication over RS-485
5.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to support the
Modbus ASCII protocol.

5.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A
5.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
12002 resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application.

5.4. Procedure

541 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus ASCII protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

5.4.2 Change DIP switch 1 to ON. This sets the device to run in the selected communications mode.
5.4.3 Cycle the power to the HMA.
544 Verify that the device is not communicating with the Modbus Poll application.

545 Select Connection\Disconnect from the Modbus Poll menu bar.
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5.4.6 Select Connection\Connect from the menu bar, ensure that the connection settings are as
follows, and then click OK. Note that the USB Serial Port setting needs to match the port
number for the communication cable that is being used.

i B
I Connection

[ Serial Port

Serial Settingz

[LISB Serial Paort [COR:3] tode
(CVRTU @ ASCIH

9600 Baud -

Responze Timeout
5000 [rriz]

¥ Data bitz -

Ewven Parity =

Delay Between Pollz

15topBit 100 [ms]

R emote Server
|F Addresz Connect Timeout
127.0.0.1 3000 [mrz]

5.4.7 Verify that the Modbus Poll application is receiving responses from the HMA (Tx is increasing)
and that there are no communication errors being reported.
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6. Modbus RTU Communication in Single Device Mode
6.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA), when in the Single
Device mode, to support the various parameter registers defined for the attached device.

In the Single Device mode (register 3007 set to 2), the HMA and attached device will appear to be a single
native Modbus device to the Modbus RTU/master. This mode is for instances where an HMA is used with
a single HART device, and is designed to simplify the configuration and commissioning process. PACTware
and a DTM or a HART host with a DD can be used to configure the attached device. When the HART poll
address of the device is changed, the HMA will automatically change its Modbus address to match.

6.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q2

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A

Level transmitter Mil Model 706

Probe Ml Model 706 compatible
6.3. Setup

Connect the HMA to a power supply via the 9-30 VDC terminal block. Connect a HART modem and HART
host or a 475 Field Communicator to the HART terminal block.

6.4. Procedure
6.4.1 Connect the HMA to a power supply and HART host as specified in section 6.3.
6.4.2 Using Procedure 2, verify that register 3012 on the HMA is set to a value of 2 — Single Device.
6.4.3 Configure the HART device using the HART host.

6.4.4 Change the poll address of the HART device to the desired Modbus address (within the range
of 0 to 63).

6.4.5 Set position 1 of the DIP switch to 1.
6.4.6 Cycle power to the HMA.

6.4.7 The HMA will search through the 0 to 63 poll range for the attached device. Once the device
is found, the HMA will automatically change its Modbus address to match.

6.4.8 Note that the Modbus communication settings such as baud rate, parity, etc. require a
Modbus master to change the settings. See Procedure 1.
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7. Modbus RTU Communication in Device Mode
7.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA), when in the Device
mode, to support the various parameter registers defined for the attached devices. It also demonstrates
how to use multiple HMAs when it is necessary to communicate with more than five attached HART
devices when in the Device mode.

In the Device mode (register 3007 set to 1), the HMA will appear to be transparent to the Modbus
RTU/master. The HART poll address of each attached HART unit should be set to the desired Modbus poll
address for that device (within the range of 0 to 63). This mode can be useful when several devices are
attached to the same RS-485 line. There is no need to maintain a record of which HART device is
connected to each HMA device, or to read different register numbers for the same type HART device
depending on which slave number it is on which HMA. In effect, the HART devices will appear to the
Modbus master as native Modbus devices. For the same type device, the register number for various
parameters will be the same from unit to unit. The HMA should have a different Modbus address so that it
can also be queried by the Modbus master.

7.2. Equipment

Item Manufacturer Model
HART to Modbus Adaptor Ml 031-2859-001
USB Communications cable FDTIchip USB-RS485-WE
Termination resistor - 120Q2
Modbus host application www.modbustools.com Modbus Poll
Power Supply - 20-24V, 0.5A
Level transmitter Ml Model 706
Probe Ml Model 706 compatible
Level transmitter Ml Model 705 3x
Probe Ml Model 705 3x compatible
Level transmitter Ml Model 355
Level transmitter Ml Model R82 R2
Level transmitter Ml Model RX5
Level transmitter Ml Enhanced Jupiter
Level transmitter Ml E3 Modulevel
7.3. Setup

Connect two HMAs to a power supply via the power terminal block. Connect an RS-485 communications
cable to a PC which has a Modbus host application. Connect the other end of the cable to the RS-485
terminal block of the HMAL. Install jumper wires connecting the positive terminal of the RS-485 terminal
block of HMA1 and the positive terminal of the RS-485 terminal block of HMA2 as well as the negative
terminal of the two terminal blocks. Connect a 120Q resistor between the two RS-485 terminal block
positions of HMA2. Connect additional supported Magnetrol HART devices to the HART loop terminal
block of the two HMAs. There can be any combination of devices including the Model 706, Model 705 3x,
Model 355, Model R82 R2, Model RX5, Enhanced Jupiter and E3 Modulevel device. Note that each
device’s Poll Address can be set to any value between 0 and 63 as long as it has a unique Poll Address, and

18 41-621 HART to Modbus’ Adaptor Operating Manual


http://www.modbustools.com/

there can be a maximum of 5 devices connected to an HMA including the device in the housing containing

the HMA.

7.4. Procedure

7.4.1

7.4.2
7.4.3

7.4.4

7.4.5

7.4.6

7.4.7

7.4.8

7.4.9

Connect the HMAs to a power supply, Modbus host and MIlI HART transmitters as specified in
section 7.3.

Temporarily disconnect HMA2.

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus RTU protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

Using Procedure 2, change register 3001 to a value of 15. This changes the address of the
HMA to 15 to be unique from the other HMA and from the attached devices.

Using Procedure 2, change register 3007 to a value of 1. This sets the HMA to run in the
Device mode which allows direct Modbus addressing of the HART devices. In this mode, the
Modbus address will be the same as the HART Poll Address.

Using Procedure 2, change register 3012 to a value of 0. This will cause the HMA to scan the
attached devices at start-up, and record the poll address and other information for each
device.

Repeat steps 6.4.2 through 6.4.6 except disconnecting HMA1 and modifying settings on
HMAZ2. Set the Poll Address of HMA2 to 20.

Power down the HMAs, change DIP switch 1 to ON for both units, and then reapply power to
both HMAs.

Using Procedure 2, verify that register 3012 on each HMA has automatically changed to a
value of 1.
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7.4.10

7.4.11
7.4.12

7.4.13

Using Procedure 2, verify that parameters of the HART devices can be read through the
appropriate registers. The supported parameters of the Magnetrol HART transmitters are
listed in Appendices | through O. Use the Modbus Register number column labeled ‘Device
Mode’ for the Address number. Note that the Slave ID number must match the HART Poll
Address of the attached device. Multiple registers may be read at the same time as long as
the register numbers are contiguous and can be shown as the same data type. For example,
the PV, SV, TV and QV values can be displayed in one Modbus Poll window by setting the
Read/Write Definition to:

=

7
. T =113:Er=0:1D=2: F=04: 5F
Slave D B
Function: [Dd Fead Input Reqgisters [3x=] T] [ Cancel ] Alias 01300 =
Address: 1302 Protocol addresz. E.g. 200771 - 10 0 _
o 1
Wuanity 2 42,6378
Scan Rate: 1000 [mz] Apply 3 =
Disable 4 27.4016
[T] Readfwiite Dizabled .
[ Dizable on ermor [ Fead/wfiite Once ]
i1 32
Wig 7
Raws
)10 @20 (80 (100 ) Fit b Quantity 8 7214
. ]
Dizplay: [] Hide flias Columns 10
Float 48 CD | [Faddessintel
[ PLEC Addresses [Base 1) 1
12 -

Verify that the values displayed match the values shown on the device’s local user interface.

For parameters that are defined as Holding registers in Appendix |, use Procedure 2 to verify
that a value can be written to the device and that the new value appears on the local display
of the device. To write a new value to the device, double-click on a value that needs to be
changed in order to open the Write Single Register dialog, enter the new value, and then click
on Send.

Repeat steps 6.4.10 through 6.4.12 for the other devices attached to the HMAs. For each
device, the Slave ID entered in step 6.4.10 must match the Poll Address for that device. The
supported parameters for a device are listed in Appendices | through O.
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8. Modbus RTU Communication in HMA Mode
8.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA), when in the HMA
mode, to support the various registers defined for the attached devices. It also demonstrates how to use
multiple HMAs when it is necessary to communicate with more than five attached HART devices when in
the HMA mode.

In the HMA mode (register 3007 set to 0), the HMA will be the only device directly visible to the Modbus
RTU/master. This mode can be useful when more devices are attached to the same RS-485 line then there
are available Modbus addresses. With each HMA supporting up to 5 HART devices, far fewer Modbus
addresses are required for a given number of HART devices. All commands to read or write to a device are
accomplished by using only HMA registers. In effect, the HART devices will invisible to the Modbus master,
and the HMAs will appear to be able to provide multiple level readings. For the same type device, the
HMA register number to access various parameters in the attached HART devices will be different from
HART device to HART device and will depend on the slave number of the device on the HMA.

8.2. Equipment

Item Manufacturer Model
HART to Modbus Adaptor Ml 031-2859-001
USB Communications cable FDTIchip USB-RS485-WE
Termination resistor - 120Q2
Modbus host application www.modbustools.com Modbus Poll
Power Supply - 20-24V, 0.5A
Level transmitter Ml Model 706
Probe Ml Model 706 compatible
Level transmitter Ml Model 705 3x
Probe Ml Model 705 3x compatible
Level transmitter Ml Model 355
Level transmitter Ml Model R82 R2
Level transmitter Ml Model RX5
Level transmitter Ml Enhanced Jupiter
Level transmitter Ml E3 Modulevel
8.3. Setup

Connect two HMAs to a power supply via the power terminal block. Connect an RS-485 communications
cable to a PC which has a Modbus host application. Connect he other end of the cable to the RS-485
terminal block of the HMA1. Install jumper wires connecting the positive terminal of the RS-485 terminal
block of HMA1 and the positive terminal of the RS-485 terminal block of HMA2 as well as the negative
terminal of the two terminal blocks. Connect a 120Q resistor between the two RS-485 terminal block
positions of HMA2. Connect additional supported Magnetrol HART devices to the HART loop terminal
block of the two HMAs. There can be any combination of devices including the Model 706, Model 705 3x,
Model 355, Model R82 R2, Model RX5, Enhanced Jupiter and E3 Modulevel. Note that each device’s Poll
Address can be set to any value between 0 and 63 as long as it has a unique address, and there can be a
maximum of 5 devices connected to an HMA including the device in the housing containing the HMA.
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8.4.

22

Procedure

8.4.1 Connect the HMAs to a power supply, Modbus host and MIl HART transmitters as specified in
section 8.3.

8.4.2 Temporarily disconnect HMA2.

8.4.3 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus RTU protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

8.44 Using Procedure 2, change register 3001 to a value of 15. This changes the address of the
HMA to 15 to be unique from the other HMA and from the attached devices.

8.4.5 Change register 3007 to a value of 0. This sets the HMA to run in the HMA mode in which
only the HMAs are directly addressed by the Modbus master.

8.4.6 Change register 3012 to a value of 0. This will cause the HMA to scan the attached devices at
start-up, and record the poll address and other information for each device.

8.4.7 Repeat steps 7.4.2 through 7.4.6 except disconnecting HMA1 and modifying settings on
HMA?2. Set the Poll Address of HMA2 to 20.

8.4.8 Power down the HMAs, change DIP switch 1 to ON for both units, and then reapply power to
both HMAs.

8.4.9 Verify that register 3012 on each HMA has automatically changed to a value of 1.

8.4.10 Verify that register 1250 on each HMA displays the correct number of attached devices.
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8.4.11 Check that the Device Type (1251 — 1255) and Polling Address (1256 — 1260) registers display
the correct values for the attached devices. All eight registers along with register 1250 can be
displayed in one Mbpoll window if the Display parameter is set to ‘Hex’ in the Read/Write
Definition dialog. Refer to Appendix H for the register numbers. For example, with two
devices attached:

[~ bl
Slave ID: B Mbpoll4 ==Ee
Function: [E|4 Read lnput Begisters [3x) v] [ e ] T==9Err=0:1D=247. F = 04: 51
Address 1250 Pratocal address. E.g. 30011 -» 10
Alias 01250
Quantity: 1 " 1250 0:000
Scan Rate: 1000 [riis] Apply 1251 0x56E0
Dizable 1252 0:00ES
[] Readwrite Dizabled 1253 OxFFFE
i Fead ke O
[ Dizable on ermar [ eadA ke Dnce ] 1754 0xFEFF
View 1255 OxFFFF
Foves
10 20 )50 100 @ Fitto Duantity 1256 0x0002
i 1257 (0003
Dizplay: [ Hide &lias Columns
) 1258 00FF
Hex '] [C] Address in Cel
[F] PLE Addresses [Base 1] 159 OuDOFF
1260 0D0FF
8.4.12 Note that Poll Address and Device Type registers corresponding to Slave IDs with no attached

device will show OxFFFF and OxOO0FF respectively.

8.4.13 Open a new Mbpoll window.
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8.4.14

8.4.15
8.4.16

8.4.17

8.4.18

The supported parameters for the HART devices are listed in Appendices | through O. For
each device, use the appropriate table and the Modbus Register number column labeled with
the Slave ID number of the device. Read the registers for each parameter. Note that the
Slave ID number for the Mbpoll window must match the Slave ID of the HMA, not the
attached device. For example, to read the PV through QV values for Slave ID 2, set the
Read/Write Definition to:

e R = . < 5 o
*x=48: Err = 0: 1D = 247:

Function; [04 Read Input Registers [3x] v] [ Cancel ] Alias 01312

Address; 1312 Protocal address. E.g. 30011 - 10 1312 6

Quartity: & —

Scan Rate; 1000 [ma] 1315

Liselile 1316 1.0685
[ Read/white Dizabled — :

[] Digable o eraor [ Feadf/rite Once ] " |

WiEw T
Fiows
10 (20 80 (100 @ Fit ta Quankity

Dizplay: [ Hide flias Columns
Float 48 CD *| [FAddressin Cel
[]PLC Addresses [Baze 1]

Ensure that the values displayed match the values shown on the device’s local user interface.

Repeat steps 7.4.14 and 7.4.15 for the remaining parameters listed in Appendices | through O
for the attached devices.

For parameters that are defined as Holding registers in Appendix |, ensure that a value can be
written to the device and that the new value appears on the local display of the device. To
write a new value to the device, double-click on a value that needs to be changed in order to
open the Write Single Register dialog, enter the new value, and then click on Send.

Repeat steps 7.4.11 through 7.4.17 for HMA2 (Slave address 20).
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9. Basic LevelMaster Communication
9.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to support the
Modbus LevelMaster protocol.

In the LevelMaster configuration, the HMA will appear to be invisible to the LevelMaster host. This is due
to the limited command set available with LevelMaster. Instead, the attached HART devices will appear to
be native LevelMaster devices. They will respond to the Modbus poll address equivalent to their HART poll
address. The devices will return the HART PV and SV as the two D (float) values in the Uxx? command
response. The F value corresponds to the Echo Signal strength. The E and W values correspond to the
highest active Error and Warning diagnostic in each category.

9.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q2

Modbus host application www.modbustools.com Modbus Poll

Terminal v1.9b application hw-server.com Version 1.9b - 20040204

Power Supply - 20-24V, 0.5A

Level transmitter Mil Model 706

Probe Mil Model 706 compatible
9.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q) resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application. Connect a Model 706 level transmitter to the HART loop
terminal block of the HMA. Set the HART Poll Address of the Model 706 device to 2. Note that other
Magnetrol HART transmitters and HART poll addresses can be used.

9.4. Procedure

9.4.1 Connect the HMA to a power supply, Modbus host and Model 706 HART transmitter as
specified in section 9.3.

9.4.2 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus LevelMaster protocol default settings. Refer to Appendix F for the
HMA Communication settings. If the settings do not match, double-click on a value that
needs to be changed in order to open the Write Single Register dialog, enter the new value,
and then click on Send.
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9.4.3

9.4.4
9.4.5
9.4.6

9.4.7

9.4.8

26

Change register 3012 to a value of 0. This will cause the HMA to scan the attached devices at
start-up, and record the poll address and other information for each attached HART device.

i =

Mbpoli2 Lo )

Tx = 126963 Err = 2706: ID = 247:

Slave [D:

Function: |03 Read Holding Registers (4x) | | Cancel |

- amz .
Address: Pratocol addresz. E.g. 40011 -= 10 Alias 03010

Quantiy: 2

Scan Rate; 1000 [rnz]

Dizable
[] Readwrite Disabled

[ Dizable on emar [ Read ke Once ]

L0
2

Wi
R o

@10 (20 (80 100 ) Fitto Quantiy

Dizplay: [] Hide Aliaz Calumns
Ungigned - ] [T] Addrezz in Cell
[] PLC Asddresses [Base 1)

Lo o [~|o[w|e|w wi=]e

Power down the HMA, change DIP switch 1 to ON, and reapply power to the HMA.
Select Connection\Disconnect from the menu bar.

Start the Terminal v1.9b application. Note that any similar application that supports
transmission/reception of ASCII characters over the RS-485 connection may be used.

Set the COM Port to match the COM port used for the communication cable (the same
number as with the Modbus Poll application).

Set the Baud rate, Data bits, Parity, Stop Bits and Handshaking parameters to match the
settings made in the HMA for LevelMaster communication.
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9.4.9  The Terminal application settings should be as below.

Baud rate

=
s
=]

Ry NS FE ISP A

LConnect |
Disconnect |
Ahbout.. |

Guit I

5082858
TZETETE

600 (14400 ¢ 57600 || ¢~ 5 hone &1 {* none
1200 " 19200 115200 g odd = RTS/CTS
{2400 " 28800 ¢ 123000 -
{~ 4800 " 38400 " 256000 ! mark  RTS/CTS + ®0OMA<OFF
+ 9600 ¢ 56000 ¢ custom | ©* B SPACE 2  RTS on T¥

[rata bit Farity Stop Bit Handshaking

even =15 £ ®OMAOFF

Setting

[~ futo Dis/Connect [~ Time
Set fant
Setione | [~ Stayon Top [~ CR=LF 9600

|2? 2] asciable | TICTS [0SR EIC0 =R

custom BR Fiz Clear ‘

Receive
CLEAR |  FesetCounter | |13 %] Counter= 9

" HEx .
‘9 StartlLag | Stoplog | [T Dec [« Hex [ Bin ‘

-~ -~ F

Tranzrmt
CLEAR | gendFile | [~ CR=CR+LF

CI0TR EARTS

oz

-+ Send I

o [ Tranzmit b acro:

|unz?$nD

3]
=
=]
(=]

4}

P
=
=
1)

Led Led L«
.
mEalL

Digconnected [Rx 342 [Tw 45

9.4.10 Click Connect.

9.4.11 Create a Transmit Macro that will send U02?S0D and check the checkbox to the right of the
macro definition. Note that the 02 in the macro represents the Poll Address of the Model 706

device.

9.4.12 Verify that the Terminal application is receiving responses from the HMA and that there are
no communication errors being reported. The Receive buffer section should have the same
number of responses as the Transmit buffer section.
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9.4.13

9.4.14

9.4.15

9.4.16

9.4.17

COM Port Baud rate [rata bit Parity Stop Bit Handzhaking
_Lomeet || ccomt || c 600 ¢ 14400 ¢ 57600 || -~ s & nore || g 1 & none
Disconnect || 5 com3 || € 1200 € 15200 ¢ 115200 || o~ o " odd  RTS/CTS
about || 5 GQuE || 2400 ¢ 28800 128000 || . even || 15 || O XOMAKOFF
| —= (- COMD ||~ 4800 ¢ 38400 ¢ 256000  mark ¢ RTS/CTS +XON/XOFF
Qut || ¢ COM7 || & 9600 ¢ 56000  custom || 8  space || © 2 " RTS on T

o Terminal v1.9b - 20040204 - by Br@y+ E=RA=amxN

Setting ; :
—— F g:ﬂo Dls..FEDnnecl F EEELF CSUEtEIDEIm ER E"?Clg asCible |[TCTS EDSF ZCD IR ‘
—Setfont| ay on Top = ¥

Receive ‘

CLEAR |  Feset Counter | |13 '¢1 Counter = 13 g gt?rfg Startlog | Stoplog | [ Dec W Hex [ Bin

020025230046 7TF100E0000VW0O000C4d29 - - | 30 > -
020025 23D046.77TF100E0000WW0000C4d29 43
020025 27D046.73F100E0000VW0000CTd19 gz
020025 27D046.73F100E0000WW0000CTd19 21

39

w

0a ||
Tranzmit

CLEAR | _ SendFile | [~ CR=CR+LF EJC0TR EJRTS ‘

0z -+ Send I |
un27? . [ Tranzmit Macro
u02? [noz2s00 =] wi| [po00 5 M
uoz2? -
U027 | | w2 [ooo g T
| | | M3 frooo g I
Connected |Rx 434  |[TwES | | v

Verify that the value after the U in the response matches the Poll Address of the Model 706
device.

Verify that the value after the first D in the response matches the PV value shown on the local
display of the Model 706 device.

Verify that the value after the second D in the response matches the SV value shown on the
local display of the Model 706 device.

Verify that the value after the F in the response matches the Echo Strength value shown on
the local display of the Model 706 device.

Verify that the values after the E and W in the response match the highest priority of any
active diagnostics in the attached device. See Appendix P for a listing of codes. Typically, the
code should match the active diagnostic displayed on the device’s LCD home screen.

41-621 HART to Modbus® Adaptor Operating Manual



10. Additional LevelMaster Commands
10.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to support the
additional Modbus LevelMaster protocol commands implemented in the HMA.

Using this procedure, the Number of Floats (UxxF?) can be read from the attached HART device and the
Level Offset parameter can be read (UxxOL?) and changed (UxxOLxxxx?).

Note that the returned value for Level Offset, as well as the value for writing to the device, is multiplied by
a factor of 10. For instance, a value of 0015 in the UxxOL? command represents a value of 1.5 in the HART
device. This is to allow a more precise adjustment capability within the context of the command being
limited to whole numbers.

10.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q2

Modbus host application www.modbustools.com Modbus Poll

Terminal v1.9b application hw-server.com Version 1.9b - 20040204

Power Supply - 20-24V, 0.5A

Level transmitter Mil Model 706

Probe Mil Model 706 compatible
10.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q) resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application. Connect a Model 706 level transmitter to the HART loop
terminal block of the HMA. Set the HART Poll Address of the Model 706 device to 3. Note that other
Magnetrol HART transmitters and HART poll addresses can be used.

10.4. Procedure

10.4.1 The HMA shall be connected to a power supply, Modbus host and Model 706 HART
transmitter as specified in section 10.3.

10.4.2 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus LevelMaster protocol default settings. Refer to Appendix F for the
HMA Communication settings. If the settings do not match, double-click on a value that
needs to be changed in order to open the Write Single Register dialog, enter the new value,
and then click on Send.
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10.4.3

10.4.4
10.4.5
10.4.6
10.4.7

10.4.8

10.4.9

Change register 3012 to a value of 0. This will cause the HMA to scan the attached devices at
start-up, and record the poll address and other information for each device.

i =

| Mbpoll2 =N EoR >~

Tx = 126963 Err = 2706: ID = 247:

Slave [D:

Function: |03 Read Holding Registers (4x) | | Cancel |

- amz .
Address: Pratocol addresz. E.g. 40011 -= 10 Alias 03010

Quantiy: 2

Scan Rate; 1000 [rnz]

Dizable
[] Readwrite Disabled

[ Dizable on emar [ Read ke Once ]

Wi
R o

@10 (20 (80 100 ) Fitto Quantiy

Dizplay: [] Hide Aliaz Calumns
Ungigned - ] [T] Addrezz in Cell
[] PLC Asddresses [Base 1)

Lo o [~|o[w|e|w wi=]e
l

Power down the HMA, change DIP switch 1 to ON, and reapply power to the HMA.
Select Connection\Disconnect from the Modbus Poll menu bar.
Start the Terminal v1.9b application.

Set the COM Port to match the COM port used for the communication cable (the same
number as with the Modbus Poll application).

Set the Baud rate, Data bits, Parity, Stop Bits and Handshaking parameters to match the
settings made in the HMA for LevelMaster communication.

Click Connect.
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10.4.10 Create a Transmit Macro that will send UO3F?S0D and click on the Mx button to the right of
the macro definition. This command requests the number of floats that the attached device
will return when responding to the Uxx? command. For the HMA implementation, there will
always be two floats returned so ‘2’ should always be returned by the UxxF? Command. Note
that the 03 in the macro represents the Poll Address of the Model 706 device.

10.4.11 Verify that the Terminal application receives a response from the HMA each time the Mx
button is clicked, and that there are no communication errors being reported. The Receive
buffer section should have the same number of responses as the Transmit buffer section.

2 Terminal v1.9b - 20040204 - by Br@y~+ L | B |t
COM Port Baud rate [rata bit P arity Stop Bit Handshaking

_Loneet || ccomt || c 600 o 14400 © 57600 || ¢~ 5 & none | g # none

Disconnect || £ coMs || € 1200 ¢ 19200 ¢ 115200 || ~ o " odd ' RTS/CTS
Sbowt. || & Goyd || € 2400 ¢ 28300 ¢ 128000 | . Coeven || 15 | XONJXOFF
= £ COMS ||~ 4800 ¢ 38400 C 256000 € mark " RTS/CTS + XONAXOFF
Qut || ¢ COM7 || @ 9600 ¢ 56000 (" custom || © 8  space || © 2 " RTS on T

Setting

Rz Clear

i i BR
Setfont_ | F ’;‘rm D'S;':':'””E':t F EQELF I:Su;tuoum o7 3] Asciatle |[JICTS [0SR EC0 A ‘
ay oh Top = =

R eceive  HEX
CLEAR | FesetCounter | (13 %] Counter= 18 @ Sting StartLog | Stoplog | [ Dec ¥ Hex [ Bin ‘

LU03F2C01fe = S EL - =
66
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o

w3

Trarsmit
CLEAR |  SendFile | [~ CR=CR+LF E=IDTR ERTS ‘

oz? -3 Send I |
L03F? [ Tranzmit Macro

|oz2g00 | | [ao00 2] T

LI O3F 300

IUDSDLDD15$DD ﬂ M3| 000 & [
Connected |Fx 303 [Tw1Ez | | A

10.4.12 Verify that the value after the F in the response equals two.
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10.4.13 Create a Transmit Macro that will send UO30L?S0D and click on the Mx button to the right of
the macro definition. This command requests the value for Level Offset in the attached
device. Note that the 03 in the macro represents the Poll Address of the Model 706 device.

10.4.14 Verify that the Terminal application receives a response from the HMA each time the Mx
button is clicked, and that there are no communication errors being reported. The Receive
buffer section should have the same number of responses as the Transmit buffer section.

© ™
2 Terminal v1.9b - 20040204 - by Br@y++ [

COM Port Baud rate Data bits Parity Stop Bits — Handshaking
g " COM1 " 600 (" 14400 57600 ™5 * none =1 * none
Digconnect ECOMS 1200 15200 ¢ 115200 ol " odd " RTS/CTS
Ah f" " 2400 23800 " 123000 ™ even 14 " HOMNS=OFF
2 (- COM5 7
i~ " 4800 " 38400 256000 " mark -~ (" RTS/CTS + XOMWA<0FF
Guit " " 9600 ¢ 56000 " custom || ™ B " space 2 " RTS on Tx
Settings

[ Auto DisfConnect [ Time custom BR Fix: Clear

Set font - asCiable | [(TCTS 0SSR EC0 =R
[~ Stayon Top [~ CR=LF 3600 . —

Receive

— (" HEX ;
CLEAR |  ResetCounter | [13 5| Counter= 7 (5 Sting StartLog [~ Dec v Hex [ Bin

U030L+0020C5624 - -
U030L+0020C5624

Tranzmit
CLEAR | @endFile | [~ CR=CR+LF E=I0TR ERTS

\uoz? > Send

Jo3oL? . [ Tranzmit Macroz
uo30oL? (N

L0301 00
U030L-0020$0D

Connected Rx 182 Tw B3

10.4.15 Verify that the value after the OL in the response matches the Level Offset value shown on
the local display of the Model 706 device. The value displayed is shown as a whole number to
conform to the command requirements, but actually represents the Level Offset multiplied by
10. For example, a Level Offset of 1.5 inches will be displayed in the command response as
0015. The value returned by the command may vary from the value shown on the local
display by a value of 1 due to the effects of rounding. The value returned will be in terms of
Level Units.
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10.4.16 Create a Transmit Macro that will send U030L0020S0D and click on the Mx button to the
right of the macro definition. This command requests that the sent value be saved for Level
Offset in the attached device. The value is in terms of Level Units.

10.4.17 Verify that the Terminal application receives a response from the HMA each time the Mx
button is clicked, and that there are no communication errors being reported. The Receive
buffer section should have the same number of responses as the Transmit buffer section.

-
a Terminal v1.9k - 20040204 - by Bri@y++ EE
COM Port Baud rate [ ata bits Parity Stop Bits Handshaking
g " COM1 600 ¢ 14400 ¢ 57600 5 (* none = 1 (& mone
Disconnect E cOMa 01200 18200 115200 || o~ o " odd " RTS/CTS
i " 2400 ¢ 28800 " 128000 " even i 15 " ®OMA<0FF
i~ (™ 4800 " 38400 " 256000 " mark ™ RTS/CTS +X0OM/<0FF
[uit i {+ 9600 { 56000 (" custom O (" space £z i~ RTS on TH
Segi”fs [ AutoDis/Connect [~ Time  custemBR RRCkar o ESCTs ESosR EScD B
et font  Stay on Tap ~ CR-LF 9600 |2? ﬂ table
Receive
CLEAFR | HesetCounterl 13 5| Counter= 40 (Z EtEri::g StartLog [~ Dec [v Hex [~ Bin
U020LOKCYaf4 [= = |30 - -
U020L+0019C96df &4
U020LOKC9af4 = s
U020L-0019CH0df A
[
[= i L o
Tranzmit
CLEAR |  SendFile | [~ CR=CR+LF E=IDTR EIRTS
|Unz? - Send
L020L0020 . [Tranzmit Macrog
un20L? |U027400 v| w1 fso00 g T
H%kﬁmu |UDEDL?$DD - | [# 1000 = [
. i |LII32EIL-IZIDED$DD ﬂ b3| 1000 & T
Conrected R 675 Tw 353

10.4.18 Verify that the value after the OL in the response to command U030L?S0D matches the Level
Offset value sent by the U0O30L0020S0D command and shown on the local display of the
Model 706 device. The value returned by command UO30L?SOD may vary from the value
shown on the local display by a value of 1 due to the effects of rounding.

10.4.19 Repeat steps 10.4.16 through 10.4.18 while sending U030L-0020$0D to cause a write of -2.0
as the Level Offset.
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11. Auto Switching Between Modbus RTU/ASCII and HART over RS-485 Communication
11.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to automatically
switch between Modbus RTU and HART over RS-485 communication when it receives the appropriate
commands.

This provides a convenient method for configuring or troubleshooting an attached HART device using
PACTware. The process is to set a register to a value of 1 while the HMA is in a Modbus communication
mode. The HMA will automatically switch to the HART over RS-485 mode. No cycling of power is required.
PACTware can then be connected to a device through the RS-485 terminal block on the HMA. Once the
PACTware session is completed, by sending a HART command O with a poll address of 63, a user can cause
the HMA to automatically revert to the previous Modbus configuration protocol settings. Again, no cycling
of power is required.

This procedure demonstrates the auto-switching feature using the Modbus RTU protocol. The process can
be used for the Modbus ASCII protocol by setting the HMA for that protocol in step 11.4.2.

11.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Ml 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q2

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A

PACTware PACTware Consortium Version 4.1 or higher

Level transmitter Ml Model 706

Probe Ml Model 706 compatible
11.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q) resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application. Connect a Model 706 transmitter and probe, or other supported
Magnetrol HART transmitter, to the HART loop terminal block of the HMA. The device’s Poll Address can
be set to any value between 0 and 14.

11.4. Procedure
11.4.1 Connect the HMA to a power supply and Modbus as specified in section 11.3.

11.4.2 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus RTU protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.
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11.4.3

11.4.4
11.4.5

11.4.6
11.4.7

11.4.8
11.4.9
11.4.10
11.4.11
11.4.12

11.4.13

11.4.14

11.4.15
11.4.16

11.4.17
11.4.18
11.4.19

11.4.20

11.4.21

11.4.22
11.4.23

11.4.24

Note that when the HMA is in the Single Device Mode (register 3012 set to 2), the HMA
address shown in register 3001 will match the HART Poll Address of the attached HART
device.

Power down the HMA, change DIP switch 1 to ON, and reapply power to the HMA.

Click on the Mbpoll window, select Setup\Read\Write Definition from the menu bar, change
the Slave ID to match the address shown in step 11.4.3 for register 3012, and then click OK.

Verify that the Modbus Poll application is communicating with the HMA.

Change to value of register 3008 to 1. This causes the HMA to automatically reboot into the
HART over RS-485 mode.

Verify that the HMA is not communicating with the Modbus Poll application.
Select Connection\Disconnect from the Modbus Poll menu bar.

Start PACTware.

Add a HART Comm DTM to the Project.

Left click on the Comm DTM in the Project tree and add a DTM to the Project for one of the
listed devices.

Right-click on the Comm DTM Project item and select Parameter. Select the correct COM
port for the RS-485 communications cable, set the Start address and End address to cover the
range of addresses for the attached devices. Set the Comm DTM to be a secondary master,
then click OK.

Right-click on the Comm DTM Project item and select Additional functions\Change dtm
address. Click on the Change address button. Select the poll address number corresponding
to the attached Model 706 device, then click Close.

Right-click on the Comm DTM Project item and select Connect.

Right-click on the Comm DTM Project item and select Additional functions\Change device
address. The DTM will scan for attached devices and display them in a list. If necessary, click
on the Refresh button.

Verify that the attached Model 706 is listed and is shown with the correct Poll Address.
Right-click on the Comm DTM Project item and select Connect.

Double click on the device entry in the Project tree to open the Online parameterization
window.

Verify that the DTM communicates with the device and features such are changing
parameters and viewing Echo Curves, Echo History (as appropriate) and Trend Data are
operational.

Close the Online parameterization window.
Right-click on the Comm DTM Project item and select Disconnect.

Right-click on the Comm DTM Project item and select Parameter. Set both the Start address
and End address to 63, then click OK.

Right-click on the Comm DTM Project item and select Connect.
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11.4.25

11.4.26
11.4.27
11.4.28

Right-click on the Comm DTM Project item and select Additional functions\Scan list. The DTM
will scan for attached device, sending a HART Command 0 with an address of 63. Receipt of
that command by the HMA will cause it to reboot into the Normal operating mode.

Shut down PACTware.
Open the Modbus Poll application.

Select Connection\Connect from the Modbus Poll menu bar, ensure that the connection
settings are as follows, and then click OK. Note that the USB Serial Port setting needs to
match the port number for the communication cable that is being used.

i |'\

Connecticn Setup

|8
Connection
[ Sernal Port - ]

Serial Settings
| USB Serial Port (COM3) »|  Mode
@ RTU () ASCI

9600 Baud -

Responze Timeaut
5000 [miz]

3 Data bitz -

Even Party -
Delay Between Pallz

15top Bt~ 100 [rns]

Remate Server

127.0.0.1 502 3000
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11.4.29 Open or click on an Mbpoll window, select Setup\Read\Write Definition from the menu bar,
ensure that the settings are as follows, and then click OK:

L il

| Slave ID:  1&

Comrmn Settings.mbp | = || =] || 3 |

Function: [DS Fead Holding Registers [4x) v] [

Address:

Quantity: 3

Scan Rate; 1000 [ms]

Dizable

3000

Protocol address. E.q. 40017 -+ 10

[T] Read wiite Dizabled

[ Dizable on ermor

i
Fiowwz
10

Digplay:

20 50

(100 @) Fit bo Quartity

[ Hide &liaz Columns

Unzigned

v | [FAddessin Cel

[T PLC &ddresses [Base 1]

Tx=2Emr=1:1D=24F7. F=03: 5R =
Cancel ]

Alias 03000

3000 0

3002 1

3003 8

[ ReadMwrte Once ] 3004 1
3005 2

3006 3

3007 ]

3008 I

11.4.30 Verify that the Tx count in the Mbpoll window is increasing, the Err count is not increasing
and there are no reported communication errors.

11.4.31 Verify that register 3008 is set to 0.
11.4.32

If unable to establish communication in the HART over RS-485 mode, the HMA can be reset to

normal Modbus operating mode by switching DIP switch 1 to OFF, and cycling power to the
unit. The HMA will power up into the default communication mode. Using Procedure 1, set
register 1 to 0. The HMA can be used either in that mode, or by setting DIP switch 1 to ON
and cycling power, it can be used in its normal Modbus configuration mode.
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12. Auto Switching Between LevelMaster and HART over RS-485 Communication

12.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to automatically
switch between Modbus and HART over RS-485 communication when it receives the appropriate

commands.

12.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Mil 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 12002

Modbus host application www.modbustools.com Modbus Poll

Terminal v1.9b application hw-server.com Version 1.9b - 20040204

Power Supply - 20-24V, 0.5A

PACTware PACTware Consortium Version 4.1 or higher

Level transmitter Ml Model 706

Probe Ml Model 706 compatible
12.3. Setup

Connect the
cable to the

HMA to a power supply via the power terminal block. Connect an RS-485 communications
RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the

positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q) resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application. Connect a Model 706 transmitter and probe, or other supported
Magnetrol HART transmitter, to the HART loop terminal block of the HMA. The device’s Poll Address can
be set to any value between 0 and 14.

12.4. Procedure

12.4.1

12.4.2

12.4.3
12.4.4
12.4.5
12.4.6
12.4.7

38

Connect the HMA to a power supply, Modbus host and Model 706 HART transmitter as
specified in section 12.3.

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus LevelMaster protocol default settings. Refer to Appendix F for the
HMA Communication settings. If the settings do not match, double-click on a value that
needs to be changed in order to open the Write Single Register dialog, enter the new value,
and then click on Send.

Power down the HMA, change DIP switch 1 to ON, and reapply power to the HMA.
Ensure that the Modbus Poll application is communicating with the HMA.

Select Connection\Disconnect from the Modbus Poll menu bar.

Start the Terminal v1.9b application.

Set the COM Port to match the COM port used for the communication cable (the same
number as with the Modbus Poll application).
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12.4.8 Set the Baud rate, Data bits, Parity, Stop Bits and Handshaking parameters to match the
settings made in the HMA for LevelMaster communication.

12.4.9 The Terminal application settings should be as below.

Baud rate [rata bit Farity Stop Bit Handshaking
600 (14400 ¢ 57600 || ¢~ 5 % none &1 {* none
1200 " 19200 115200 CoE " odd = RTS/CTS
{2400 " 28800 ¢ 123000 7 = even =15 7 ®OMAOFF
i
.

=
s
=]

R e N FE ISP

LConnect |
Disconnect |
Ahbout.. I
Guit I
Setting

i i ER R 1
Setiont_| Fg:‘;ﬁg:;g;mmt FE:I'—?:LF Cg;tﬂnnm |2“? E Ascivable | JICTS [0SR 0 BRI ‘

4800 ¢ 38400 256000 mark. " RTSACTS +#0MA0FF
+ 9600 ¢ 56000 ¢ custom | ©* B SPACE 2  RTS on T¥

5082858
ZZETETE

Receive

CLEAR | FesetCounter | (13 %] Counter= 9 E gt?rfg StartlLag | Stoplog | [ Dec | Hex [ Bin ‘

e e Y

Transmit
CLEAR | _ SendFile | [~ CR=CR+LF EJ0TR EARTS

0z -+ Send I

. [ Tranzmit Macro

|unz?$nD

3]
=
=]
(=]

4}

P
=
=
L1

Led Led Lo
mEaiL

Digconnected [Rx 342 [Tw 45

12.4.10 Click Connect.

12.4.11 Create a Transmit Macro that will send U02?50D and check the checkbox to the right of the
macro definition. Note that the 02 in the macro represents the Poll Address of the Model 706
device.

12.4.12 Verify that the Terminal application is receiving responses from the HMA and that there are
no communication errors being reported. The Receive buffer section should have the same
number of responses as the Transmit buffer section.
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© ™
@ Terminal v1.9b - 20040204 - by Br@y++ Lo e S

12.4.13
12.4.14

12.4.15
12.4.16
12.4.17
12.4.18
12.4.19
12.4.20

12.4.21

COM Port Baud rate [ ata bits Parity Stop Btz — Handzhaking
g " COM1 (" 600 " 14400 57600 5 (* nore = 1 (* none
Dizconnect g COM3 1200 (" 19200 ¢ 115200 | ~ g " odd " RTS/CTS
Ah B (" 2400 ¢ 28800 128000 (" even i 15 (" WOM/OFF
About.. ~ COMS5 7
) (" 4800 ¢ 38400 < 256000 " mark ~ " RTS/CTS + x0ONS<0FF
Quit r & 9600 ¢ 56000 " custom || ©* B £ space 2 £ RTS an T

Settings

[ Auto DizdConnect [ Time custom BR Rt Clear
Set font = asCitable | [[JJCTS [ DSR [EICD )R
et [ Stayon Top [~ CR=LF 9500 |2? j ﬁ = = = =

Receive

CLEAR |  FesetCounter [ [13 %] Counter= 13 ; glfi}rjg StartLog [~ Dec v Hex [ Bin

U02D025.230046.7T7TF100E0000W0000C4d29 = = &
U02D025.230046.77F100E0000W0000C4d29
U02D025.270046.73F100E0000W0000CTd19
U02D025.270D046.73F100E0000W0000CTd19

Tranzmit
CLEAR | endFile | |~ CR=CR+LF E=I0TR E=RTS

Unz? + Send
uoz2? o [ Tranzmit Macrog
uo2? |LI027$00

upz2? |
uoz2?

Cohnected Fix: 494 Tu B5

Uncheck the checkbox to stop the macro from repeating.

Create another Transmit Macro that will send U63?S0D and click on the Mx button to the
right of the macro definition. This causes the HMA to automatically reboot into the HART
over RS-485 mode. There shall be no response from the HMA.

Check the checkbox to the right of the U02?S0D macro definition.
Ensure that there is no response from the HMA.

Click on the Disconnect button.

Start PACTware.

Add a HART Comm DTM to the Project.

Left click on the Comm DTM in the Project tree and add a DTM to the Project for one of the
listed devices.

Right-click on the Comm DTM Project item and select Parameter. Select the correct COM
port for the RS-485 communications cable, set the Start address and End address to cover the
range of addresses for the attached devices. Set the Comm DTM to be a secondary master,
then click OK.
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12.4.22

12.4.23
12.4.24

12.4.25
12.4.26
12.4.27

12.4.28

12.4.29
12.4.30
12.4.31

12.4.32
12.4.33

12.4.34
12.4.35
12.4.36
12.4.37

Right-click on the Comm DTM Project item and select Additional functions\Change dtm
address. Click on the Change address button. Select the address number corresponding to
the attached Model 706 device, then click Close.

Right-click on the Comm DTM Project item and select Connect.

Right-click on the Comm DTM Project item and select Additional functions\Change device
address. The DTM will scan for attached devices and display them in a list. If necessary, click
on the Refresh button.

Ensure that the attached Model 706 is listed and is shown with the correct Poll Address.
Right-click on the Comm DTM Project item and select Connect.

Double click on the device entry in the Project tree to open the Online parameterization
window.

Ensure that the DTM communicates with the device and features such are changing
parameters and viewing Echo Curves, Echo History (as appropriate) and Trend Data are
operational.

Close the Online parameterization window.
Right-click on the Comm DTM Project item and select Disconnect.

Right-click on the Comm DTM Project item and select Parameter. Set both the Start address
and End address to 63, then click OK.

Right-click on the Comm DTM Project item and select Connect.

Right-click on the Comm DTM Project item and select Additional functions\Scan list. The DTM
will scan for attached device, sending a HART Command 0 with an address of 63. Receipt of
that command by the HMA will cause it to reboot into the Normal operating mode.

Shut down PACTware.
Open the Terminal application.
Click on the Connect button.

Create a Transmit Macro that will send Uxx?SOD to an attached device and check the
checkbox to the right of the macro definition. Note that the xx in the macro represents the
Poll Address of the target device.
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12.4.38 Ensure that the Terminal application is receiving responses from the HMA and that there are
no communication errors being reported. The Receive buffer section should have the same
number of responses as the Transmit buffer section.

o Terminal v1.9b - 20040204 - by Br@y-+ (| e S
COM Port Baud rate [rata bit Parity Stop Bit Handzhaking
_Lomeet || ccomt || c 600 ¢ 14400 © 57600 || ¢ s @ nore || g @ none
Disconnect || f soM3 || € 1200 € 15200 ¢ 115200 || o~ o " odd " RATS/CTS
fbowt. || 5 GdiE || 2400 ¢ 28s00 128000 || . even || 15 || ¢ XONXOFF
| —= £ COMS ||~ 4800 ¢ 38400 ¢ 256000 " mark € RTS/CTS + XONAOFF
Qut || ¢ COM7 || & 9600 ¢ 56000 ¢ custom || © 8  space || © 2 " RTS on T

Setting

Setfont_| [T AutoDis/Cornect [~ Time ~ customBR IF;?CIE ascitable | CICTS [0SR 0 R ‘

[~ Stayon Top [~ CR=LF SE00

Receive -
CLEAR | ResetCounter | (13 2| Counter= 13 IS HE.X Stanlog StopLogI [T Dec v Hex [~ Bin ‘
* Sting
020025 23D046. TTF100E0000WO0000C4d29 - - |30 - -
020025 23D046. TTF100E0000WO0000C4d29 43
020025 27D046.73F100E0000W0000CTd19 ;:
020025 27D046.73F100E0000W0000CTd19 9
39
oo I
0a ||
Tranzmit
CLEAR | SendFile | [~ CR=CR+LF E=I0TR =RTS ‘
0z? - Send I |
un27? . [ Tranzmit Macro
u02? [Ln22300 | M| 00 3 M
uoz2? -
U027 | | w2 oo g T
| | ~] wma [ 2] T
Connected |Rx 434  |[TwES | | A

12.4.39 If unable to establish communication in the HART over RS-485 mode, the HMA can be reset to
normal Modbus operating mode by switching DIP switch 1 to OFF, and cycling power to the
unit. The HMA will power up into the default communication mode. Using Procedure 1, set
register 1 to 0. The HMA can be used either in that mode, or by setting DIP switch 1 to ON
and cycling power, it can be used in its normal Modbus configuration mode.
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13. HMA Diagnostics
13.1. Purpose

This setup procedure instructs how to configure the HART to Modbus Adaptor (HMA) to display diagnostic
information. While the default Modbus RTU protocol is used to communicate with the HMA in this
procedure, any supported Modbus RTU or ASCIl communication configuration can be used.

13.2. Equipment

Item Manufacturer Model

HART to Modbus Adaptor Mil 031-2859-001

USB Communications cable FDTIchip USB-RS485-WE

Termination resistor - 120Q

Modbus host application www.modbustools.com Modbus Poll

Power Supply - 20-24V, 0.5A

Level transmitter Ml Model 706

Probe Ml Model 706 compatible
13.3. Setup

Connect the HMA to a power supply via the power terminal block. Connect an RS-485 communications
cable to the RS-485 terminal block of the HMA, with the Receive/Transmit Data+ A lead (orange) on the
positive terminal and the Receive/Transmit Data— B lead (yellow) on the negative terminal. Connect a
120Q) resistor between the two RS-485 terminal block positions. Connect the other end of the cable to a
PC which has a Modbus host application. Connect up to five Magnetrol HART level transmitters (including
the transmitter in the housing containing the HMA) to the HART loop terminal block of the HMA.

13.4. Procedure

13.4.1 Connect the HMA to a power supply, Modbus host and MIl HART transmitters as specified in
section 13.3.

13.4.2 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for the Modbus RTU protocol default settings. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

13.4.3 Change register 3012 to a value of 0. This will cause the HMA to scan the attached devices at
start-up, and record the poll address and other information for each device.

13.4.4 Power cycle the HMA.
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13.4.5 To check the slave malfunction diagnostics, open or click on an Mbpoll window, select
Setup\Read\Write Definition from the menu bar, ensure that the settings are as follows, and
then click OK:

i Read/MWrite Defimtion u1
ok | || & Mbpolia (o [&@ ][ &=

®x=Ff0Ab4:Err=1936:ID =247 F =

Function: |04 Read Input Begisters [3=] v] [ Cancel ]

- 1200 -
Address: Protocol address. E.g. 30017 <= 10 — 01200

Quantity: 1 1200 0000 0000 0001 0100

Scan Rate: 1000 [mz]

Dizable
[ BeadMwiite Dizabled

[ Dizable on ermor [ Read write Once ]

Wigw
F o
10 20 a0 100 @ Fit to Quantiy

Dizplay: [] Hide &lias Columns
Binary - ] [T Address in Cel
[] PLC Addresses [Basze 1]

13.4.6 Remove one of the attached HART devices.

13.4.7 Verify that the corresponding slave malfunction bit (see Appendix G) changes to 1.
13.4.8 Reconnect the Model 706 device.

13.4.9 Verify that the corresponding slave malfunction bit changes to 0.
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13.4.10 To check the types and poll addresses of the attached HART devices, open or click on an
Mbpoll window, select Setup\Read\Write Definition from the menu bar, ensure that the
settings are as follows, and then click OK:

|SIaveID [ ok | 'Mhpull] =N e

Function: [EI# Fead Input B egisters [3x] "] Cancel Tx = 1528: Err = 965: D = 247: F = 0¢
Address; 1250 Protocol address. E.g. 30017 -» 10 | Aliasl 01250
Quantin: 11 1250 00005
Scan Fate: 1000 [m=] 1251 0:o6ED
Dizable 1252 O:00ES
[] Readwrite Disabled 1253 (0:00ES
[] Dizable on erar [ FRead write Once ] 1254 Ox00ES
YWigw 1255 0x00E3
Fows _ _ _ 1256 00001

(10 (20 R0 (100 @ Fit bo Quantity

1257 00002
Display: [ Hide &lias Columns 1758 00003
Hex v| [ addhess in Cel 1259 040004
[ PLC &ddresses [Base 1) 1260 00005

13.4.11 Verify that register 1250 indicates the correct number of attached devices.

13.4.12 Verify that registers 1256 through 1260 show the correct Poll Addresses of the attached
devices.

13.4.13 Verify that registers 1251 through 1255 show the correct Device Types of the attached
devices for each corresponding Poll Address.

41-621 HART to Modbus® Adaptor Operating Manual 45



46

13.4.14 To check the device information for the attached HART devices, open or click on an Mbpoll
window, select Setup\Read\Write Definition from the menu bar, ensure that the settings are
as follows, and then click OK:

Mbpolil [==]=]
»=hT:Err=0:1D = 247. F = 04: 5F
Alias 01000
1000 0000
e 4
Read/Write Definition [ | 2001 0x0000
1002 (:56ED
Slave D: 2 1003 0:0005
Functior: |04 Fiead Input Fiegisters (3 v| [ Cancel | || | 1004 050007
1005 00001
Addresz; 1000 Protocol address. E.g. 30011 - 10 —
1006 (0001
Quantity: 18 1007 0:0010
Scan Rate: 1000 [ms] 1008 00000
Dizable 1009 0xES1E
|:| Read "/ rite Dizabled 1010 Ds0100
[] Disable on emar [ Read/wfite Once ] 1011 0:40005
i 1012 (000D
R oz
®10 ®20 S5 @ 100 @ Fit to Quantity L OxFFFF
1014 00020
Cizplay: i i |
|-I|SII' ay ] [ Hide &liaz Columnz 1015 00056
=+ - H —
[] Address in Cell 1016 0x0056
[T PLC &ddresses [Baze 1] —
1017 0=A0000

13.4.15 Verify that registers 1000 through 1017 show the correct information for the attached device
as listed in Appendix H.

13.4.16 Repeat steps 13.4.14 and 13.4.15 for the remaining four devices, changing the register
addresses as appropriate.
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14. ROCLINK 800
14.1. Initial HMA Configuration

14.1.1

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
desired for communication with the ROC 800. Refer to Appendix F for the HMA
Communication settings. If the settings do not match, double-click on a value that needs to
be changed in order to open the Write Single Register dialog, enter the new value, and then
click on Send.

14.2. Physical Connections

14.2.1
14.2.2
14.2.3
14.2.4

14.2.5

Connect the ROC 800 to a computer using an LOI RS-232 cable.
Connect an appropriate power supply to the power supply module of the ROC 800.
Connect the HMA to a 9 — 30 VDC power supply via terminal block TB1.

Connect an RS-485 communications cable between terminals A and B of the ROC 800 RS-485
module and the RS-485 terminal block (TB2) of the HMA.

Connect a 120Q) resistor between the two RS-485 terminal block positions of the last HMA on
the bus

14.3. Initial ROC 800 Configuration

14.3.1
14.3.2

14.3.3

Start the ROCLINK 800 application.

Select ROC \ Direct Connect in the ROCLINK 800 Menu bar. An image of the front of the ROC
800 will appear.

Mouse over the image of the RS-485 module. A flyover text box will appear that identified
the Comm Port used for RS-485 communication with the HMA.

B
-
-
-
L
v
<
-«
L
.
-
«
-
-
2

Maodule 3 - Comm 5 - RS-485 %
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14.3.4 Click on ROC\ Comm Ports in the ROCLINK 800 Menu bar.

14.3.5 Ensure that the communication settings for 1 — Local Port are as follows.

L |-\

Comm Port | % 23 |

Comm Ports | |'I - Local Port ﬂ Tag: |L|:u:a| Port

Generall Mndem] SHEK] Sture&FDrward] Diagnusticsl

Comm Type : |[R5-232

Baud Rate Parity Data Bits Stop Bitz— Key On Delay :

= 300 = 600 & Maone 7 o ] 0o Secs
{1200 {2400 (" Ewven {* 8 {2 Key OFf Dielay -
™ 4800 ™ 9600 " Odd lrSecs
* 192K (T 384K

" BFEEK O T1R2K
BRG: 0

Part Owner

{* ROC Plus ProtocolModbus Slave Uzer Program 1

U=zer Program 7
U=zer Program &

~
" ROC Pluz Pratocal Only " Uszer Program 2
" Modbus Slave Only " Uszer Program 3
r " Uszer Program 4
" D5 800 " Uszer Program 5
" LCD " Uszer Program &
i £

i £

deate | v oK | A Cancel | Apply
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14.3.6 For Comm Ports, select the port number displayed in step 14.3.3.

14.3.7 Ensure that the communications settings match the settings of the HMA performed in step
1.1.8, then click OK. Ensure that the Port Owner is set to Modbus Master. For example,

- ]
Comm Port Iélg

Comm Ports RS EEEGE Tag: IEDMME

Generall Mn:u:leml 5F|E><| Store & Forward Diagnn:nstin:sl

Carnm Type : |H5-485

—BaudRate————— —Party——— —DataBitz Stop Bite— Kep On Delay :

300 600 " Mone 7 IOl IEI.EI‘I Secs
1200 2400 * Ewven i 8 2 Key OFf Delay -

42800 f* 9500 ~ Odd IF Secs
192K T 384K
 BRYEE T 112K

BRG: 1

— Part Owner

ROC Plus Protocol/Modbus Slave
ROC Plus Pratacal Oy

tadbuz Slave Only

Modbus Master

DS 800

LCD

[0 Module

FRezerved

Uszer Program 1
Uzer Proagram 2
Uzer Proagram 3
U=zer Program 4
U=zer Program &
Uzer Program &
Uzer Program 7
U=zer Program &

T T T T T T T

deate | v oK | A Cancel | I Apply

14.4. Reading registers from the HMA
14.4.1 Select Configure \ MODBUS from the ROCLINK 800 Menu bar.
14.4.2 Change the Comm Port to match the port to which the HMA is connected.

14.4.3 The followings steps demonstrate how to read the PV, SV, TV and QV as well as the Blocking
Distance from a HART device attached to the HMA.
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14.4.4 For the General tab,
14.4.5 Ensure that the Byte Order and Comm Mode match the selections made in step 14.1.1.
14.4.6 Check ‘Start Polling’. Set the Starting Request to 1 and the Number of Requests to match the
total number of separate rows defined in the Master Table tab below.
14.4.7 Select the Enabled radio button in the Continuous Polling group box.
F—
Maodbus Configuration

Cormm Port

General | ScaleValues | Master Table MasterMDdemI Reqisters | History Table

— Byte Order — Comm Mode
= Least Significant Byte First « RTU
f* Mozt Significant Byte First = ASCI

— Slave Mode

Ex=ception Status : |Mo Error f+ Enabled

— Ewent Logging

= Dizabled

— Maszter Mode
Start Palling : v

W
Starting Request : |1 Timeaut : |5 Seconds
MNumber of Requests : |5 Retries : |1
1.0

— Continuouz Polling
f* Enabled
" Dizabled

Request Delay : I . Seconds

Update | ¥ oK | A Cancel | I Apply
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14.4.8 For the Master Table tab,

14.4.9 Set the Logical Point to 13 — MastTbl 13 (COMMS5).

14.4.10 Enter into the table the sets of registers to be read from the device. Set the RTU Address to
that of the HMA when it is in the HMA mode. Set the RTU Address to that of the individual

attached HART device to be queried when the HMA is in the ‘Device’ mode.

14.4.11 In the example below, the HMA is in ‘HMA’ mode and has an address of 247.

Modbus Configuratio

Comm Part: |6 - COMMS = |

Logical Point ; |13 -MaztThl 13 [CORMKE]

[~}

: ..

Tag: |MastThl 13

RTU
Address

Function Code

Slave
Regizter

b azter
Reqizter

MHumber
of
Regizters

Comm
Status

247

- Read Input Registers

1302

1302

247

- Read Input Registers

1304

1304

247

- Read Input Registers

1306

1306

247

- Read Input Registers

1308

1303

247

- Read Holding Reaisters

3100

3100

- Dizabled

- Dizabled

]
2
3
4
A
E
7
a

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

- Dizabled

oo oo | oo | o/ oo oo oo oo

oo oo | oo oo o oo o) 0| 0| O | =

- Dizabled

oo oo | oo | o/ oo oo oo oo

oo oo | oo | o/ oo oo oo oo

Alalala|lalalala|la|lala|la|la |l |=ralra B ra B

oo oo | oo | oo o a0 o | OO (O |00 (0D |00 |00 | oD
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14.4.12 For the Registers tab,

s N
Modbus Configuration L&u

Generall Scale "v"aluesl hazter Table | Master Modem Hiztary T able

Tal:ule:l‘l -] Tag: [Reg Map 1

|ndex | Start Reaister | End Reaister|  Device Parameter(z) |nidexing Convergion Comrm Port
1302 1303 SFP 1. DATAT Parameter | E7 COkME
1304 1305 SFP 1, DATAZ Parameter | E7 COkME
1306 1307 SFP 1, DATAZ Parameter | E7 COkME
1308 1309 SFP 1, DATA4 Parameter | E7 COkME
200 am SFP 2. DATAT Parameter COkME
Undefined Fararneter Al Carnm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports
Al Cornrm Ports

o
=1

[Indefined FParameter

[Indefined FParameter

[Indefined FParameter

[Indefined FParameter

[Indefined FParameter

IUndefined Parameter
IUndefined Pairt
IUndefined Pairt
IUndefined Pairt

oo o olo | oo | o a o
oo o olo | oo | o a o
oo o olo | oo | o a o

Update | v oK | A Cancel | I apply

14.4.13 Set the Table to 1, and for each variable to be read,

14.4.14 Enter the Start and End Register numbers. Refer to Appendices F through O for register
numbers of the HMA and attached HART devices.

14.4.15 Create a Soft Point and Data number in the Device Parameter(s) column. Click on the ellipsis
button that appears at the right side of the cell to open the ‘Select TLP’ dialog.

r Device Parameter(s)
SFF 1. DATAT Lol F
SFR1.DATAZ F
SFP1 MATA™ F
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[~ il

Paint Tupe Logical Mumber Parameter

Indefined Soft Pr 01 » |0 - Saft Paint Description -
&4 - Extended HART Parameters Soft Pt 02 = E.im_ =
35 - HART Parameters Saft P03 - Float 2
1 - System VYanables Soft Pt 04 - Float 3
93 - Licenze K.ey Infarmation Saft Pr5 - Float 4
94 - Uzer C Configuration Soft PrO& -Float &
95 - ROC Cornm Ports Saft PrO7 -Float &
95 - FST Parameters Soft Pt 03 - Float ¥
97 - FST Reqister Ta Saft Pr09 -Float &
ft Paint Param 3 -Soft P10 -Float 9
93 - Configurable Opoode - Soft Pt 11 -Float 10
100 - Power Cantral Parameters -Soft P12 - Float 11
109 - Spstem Analog Inputs -Soft P13 - Float 12
110 - PID Cantral Parameters -Soft P14 - Float 13
117 - Modbuz Configuration Parameters -Soft P15 - Float 14
118 - Modbuz Register to TLP Mapping -Soft PL16 - Float 15
119 - Modbus Event, Alarm, and Hizton Tz -Soft PL17 - Float 16

[ Show Al Point Tepes and Parameters v Show Current Yalue
SFP 1, DATAT v 1.963504

v 0K | M Cancel |

14.4.16 Select 98 — Soft Point Parameters for the Point Type, SFP 1 — Soft Point 01 for the Logical
Number, and 1 — Float 1 for the Parameter. Note the name for the point, for example, SPF 1,
DATA 1. By checking ‘Show Current Value’, one can confirm that the desired parameter is
being read correctly. Then click ‘OK’ to close the Select TLP dialog.3

14.4.17 Set a Convert Code (see ROCLINK 800 Help) in the Conversion column () to properly interpret
the data bytes into the correct numerical format.

14.4.18 Assign the correct Comm Port number.
14.4.19 Repeat as required for the remaining parameters to be read from the device.

14.4.20 Return to Master Table tab and ensure that the Comm Status for each line is 8, indicating a
Valid Slave Response.

* Select ‘Short’ for the Parameter type when setting up to read the unsigned integer communication registers 3000 through
3007 in the HMA.
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14.4.21 To display the values,

14.4.22 Open the Soft Point dialog by selecting I/O \ Soft Point in the Configuration Tree window,
then double-clicking on #1, Soft Pt 01.

r
BEA ROCLINK 800 - [On Line - Coml - ROCB00 - Remote Oprins Cntrlr] \
B® file Edit View ROC Configure Meter Utilities Tools Window Help
DE M| % 2R & SR HHw S22

E‘;ﬁ On Line - Com - ROCE00 - Remote Oprtns -
% 1/0 B

4 Spstem Analog Input
- Tl H&RT Poirt
[=]-- % Soft Paint

------ W #1,SoftPt01 | Soft Point
------ v #2, Soft Pt 02
------ W 3, Soft Pt 03 [ . Event Logging——— |
...... W #4 Soft Pt 04 pelpetilo: - {* Enabled
------ ¥ 15, Soft PtOS Tag:lSoftF'tm " Dizabled
------ v HE, Soft Pt 06
------ w57, Softproy || [ Paremeter
______ v H#3 Soft PHOg — Eloat Short Bute Double
------ ¥ #3, Soft Pt 09 1 [29.37008 1o 1o 1 |oo
------ v H10, Soft Pt 10
------ ¥ 11, Salt Pt 2 |sB.73977 2 |p 2 |p 2[00
------ " H1Z2, Soft Pri2 3 [29.37008 3o 3o 3 [oo
------ W H13, Soft P13
______ " H14 S0t P14 4 [58.73977 4 0 4 0 4 foo
------ e 15, Soft Pt 15 5 |00 5[0 50 5 [oo
------ W #1E, Soft PL1E g ID'D g ID g ID g ID'D
------ v HI7, Soft PL17
...... e #18 Soft PH18 7 ID.D 7 ID 7 ID 7 ID.D
------ w #19, Soft PE19 5 [an 8 [0 8 [0 8 [oo
------ W H20, Soft Pt 20
...... W H#21. Saft Pt 21 g ID.U g ID g ID g ID.D

...... M H22 Soft Pr22 10 [0 ol e R
------ ™ 123, Soft Pt23
...... M 24, Soft PE24

------ ¥ H#25, Soft Pt 25 b, I .
...... A EEaste Autg Scanl Update v ok | ¥ Cancel | ! Apply

------ ¥ #27 Soft Pt27 S

14.4.23 Click on Update to read a single set of values from the device, or Auto Scan to repeatedly
update the displayed values.
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14.5. Writing registers to the HMA

14.5.1

14.5.2

14.5.3

1454

14.5.5
14.5.6
14.5.7
14.5.8

14.5.9
14.5.10

145.11

Configure the ROC 800 to access a register in the HMA or attached HART device as for reading
a register from the HMA (section 14.4).

When setting up the row in the Configure \ MODBUS \ Master Table tab, use Function code
16 — Preset Multiple Registers for multi-byte parameters, or 6 — Preset Single Register for
single-byte parameters.

Click Update to send the new setting to the ROC 800.

Open the Soft Point dialog by selecting 1/0 \ Soft Point in the Configuration Tree window,
then double-clicking on #1, Soft Pt 01.

Highlight the value to be changed and enter the new value.
Click on Update to send the new value to the device.
Return to the Configure \ MODBUS \ Master Table tab.

Change the Function Code for the parameter to 3 — Read Holding Registers or 4 — Read Input
Registers as appropriate.

Click on Update to send the new setting to the device.

Return to the Soft Point dialog by selecting 1/0O \ Soft Point in the Configuration Tree window,
then double-clicking on #1, Soft Pt 01.

Click on Update to confirm that the device has accepted the new value.
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15. ABB Totalflow XRC — Modbus RTU / ASCII

The following procedure applies to operation with both RTU and ASCIl communication. The choice of
communication protocol is made in step 15.1.1 for the HMA settings and in step 15.3.10 for the Totalflow
XRC. The Modbus RTU protocol is used for the following.

15.1. Initial HMA Configuration

15.11

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
desired for Modbus communication with the ABB TotalFlow XRC. Refer to Appendix F for the
HMA Communication settings. If the settings do not match, double-click on a value that
needs to be changed in order to open the Write Single Register dialog, enter the new value,
and then click on Send.

15.2. Physical Connections

1521
15.2.2
15.2.3
15.2.4

15.2.5

Connect the ABB Totalflow XRC to a computer using a USB-A to USB-B cable.
Connect an appropriate power supply to the battery charging terminal (J17) of the ROC 800.
Connect the HMA to a 9 — 30 VDC power supply via terminal block TB1.

Connect an RS-485 communications cable between the RS-485 module of the ROC 800 and
the RS-485 terminal block (TB2) of the HMA.

Connect a 120Q2 resistor between the two RS-485 terminal block positions of the last HMA on
the bus

15.3. Initial XRC Configuration

1531
15.3.2

56

Start the PCCU32 application.

Select on Operate \ Setup \ System Setup in the PCCU32 Menu bar. A dialog will appear
allowing for communication settings between the PCCU32 application and the XRC.
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I & | System Setup

Setup | Directory Paths | Misc | Macro Setup

Communications
PCCU Connect Method:

(@) Serial port i TCRAP () ActiveSync (NGC)

Connection parameters Level 1-2 Securty Code:

PCCU Com. Port: |COM10: v]

Initial Baud: 2400 -

Mz Baud: G600

Stop Bits: 2

Timeout (ms): 3000

Retry Limit: 10

Show Comm Stats on Status Bar

Auto Connect
@ MNone () Entry (7 Collect
[7] Use default Role Based Access Control credentials
Default Role Based Access Contral Usemame
Default Fole Based Access Control Password

() Bluetooth

() Initial Connect

Toolbar Buttons

[¥]Connect

Disconnect

[(INGC Operate

Entry

[ Manitor

[ Terminal

[ |Calibrate

[7|Collect

File Transfer

[]Valve Control
[]Remote Protocol
[|Remate Communications
[¥]| TFModbus

[7]32 Bit ¥-Series Loader
NGC Startup Wizard
Laptop File Ltilities

[] Archive Ltiities

15.3.3 Select the COM port number corresponding to the XRC.

15.3.4 Click Close.
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15.35

Select on Operate \ Connect to Totalflow in the PCCU32 Menu bar.

PCCU32 - [Local Connect [N -

X Operate  View Window Help

&

Station ID

TOTALFLOW

Collect Hiztorical D ata

Calibrate

tonitar

Entry Setup

Renizty

Cloge I [ Help

15.3.6
15.3.7

11  ZErrors 0 Connected to

Select Entry Setup from the Local Connect initial dialog.

Select View \ Advanced from the PCCU32 menu bar.

41-621 HART to Modbus® Adaptor Operating Manual



15.3.8 Click on Communications in the tree-view window.
15.3.9 Click on the Port name associated with Modbus RTU.

15.3.10 Ensure that the communications settings match the settings of the HMA performed in step
15.1.1, then click OK. For example,

(K| Operate  View Window Help BIE"E
Emtry COLLEGT T
i E 0 e &% W @
= TOTALFLOW —
E| Communications Communication Setup | Network

i Totalflow - TCP
H . Serial port settings
- Totalflow - USB Part Description Port description: Modbus RTU - COM1

- MMI Serial - COMD COMD: MM Serial - COMD Baud:

~Modbus RTU - COML COMI: Modbus RTU - COM Protocol: | Modbus Host(RTU) Parity:

- Used by LM- COM2Z Com2: LevelMaster-COM2 Data bits:
[ LevelMaster-COM2 USB1: Totalflow - USB

5 1/0 Interface Ethemet Totallow - TCP Port used by: Unknown Stop bits:

- Display Blustooth {Unused) Retries: 2 Interface:

- Holding Registers (Unassigned) Used by LM- COM2

- Operations-1

Timeouts & Delays

i~ Oper-2 Oil Xfer ¥mit key delay (ms):

- Oil Transfer Response delay (ms): 0 Unkey delay {ms):
- Alarm System

i Trend System

Response timeout 1000

Modbus Format Settings
Reuqister format: | 16 bit word swappec « | Trailing Pad:

Port Settings Help: Click on any port parameter to display help on
that topic

Add New Device/Application

Delete Device/App

@ View port settings () View physical port

Reread device Send changes to device Help ] Close

#Poll=: 26 #Erors: 0 Connected to TOTALFLOW Login: user
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15.3.11 The terminal block connections on the XRC can be verified by clicking on the View Wiring
radio button.

PCCU32 - [Entry]
%] Operate View Window Help

il B 1 (o) @ | 4 | @
| B-.Egl;:lfﬂicaﬁom | Communication Setup | Network |

i Totalflow - TCP
Totalflow - USE Port Description

MMI Serial - COMO : .
COMD: MM Serial - COMO
Medbus RTU - COML CoM1: Modbus RTU - COM1 VBATT

- Used by LM- COM2 CoM2: LevelMaster-COM2 . G N D
(- LevelMaster-COM2 LSBT Totafflow - LUSB |
- /O Interface Ethemet Totalflow - TCP ' ’ SWV BATT
&~ Display Bluetooth {Unused) =
- Holding Registers (Unassigned)  Used by LM- COM2 | OPER
- Operations-1 R RTS

frnl

i Oper-2 Cil Xfer
e il Transfer

| BUS-
- Alarm System . BU S'

fral

i Trend System

frul

BUS+
BUS+

Lk TION:

’ Add New Device/Application l DIGITAL /O
[ Delete Device/App ] _

(0 View port settings ) View physical port @ View wiring
Reread device Send changes to device Help ] [ Close

Connected to TOTALFLOW

0 Login: user

28 #Errors:

#Polls:

Ready
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15.4. Reading registers from the HMA

15.4.1 The followings steps demonstrate how to read the PV, SV, TV and QV from a HART device
attached to the HMA. When making any changes to the settings, click on Send at the bottom
of the window to write them to the XRC.

15.4.2 Select Holding Registers from the tree-view window of the PCCU32.
15.4.3 Select the Capacity tab.
15.4.4 Set the Capacity for the Number of Arrays to 1.

15.4.5 Set the Capacity for Array 1 to ‘4’, the Type to ‘Float’, the ‘Persistence’ to ‘Non-Persistent’,
and the Name to ‘Dynamic Variables'.

5 Operate View Window Help IZHE"Z‘

Emtry COLLECT T
0B 0 o6 S W @
(= TOTALFLOW -
l_:_| Communications Dynamic Variables | Capacty

i Totalflow - TCP
... Totalflow - USB Description Capacity Type Persistence Name

MMI Serial - COMO 9255255 | Humber of Arrays 1
i#)- Modbus RTU - COML T
i Used by LM- COM2
- LevelMaster-COM2
- /O Interface

[#- Display

.- Holding Registers

- Operations-1

[#- Oper-2 Qil Xfer

- 3il Transfer

. Alarm System

Array 1 4 Float Non-Persistent : Dynamic Variables

[#- Trend System

[ Monitar ’ Frirt ] [ScmenSave Send Close Help X Help @ |

Ready #Polls: 1191 ZErrors: 0  Connected to TOTALFLOW Login: user
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15.4.6 Select the Dynamic Variables tab.
15.4.7 Change the description of the four registers to ‘PV’ through ‘QV’.

5 Operate View Window Help E"E"z‘

Emtry GOLLECT [T
- (e o g : Y
il 2 0 e @ L @
=- TOTALFLOW - -
E| Communications Dynamic Varizbles | Capacity
‘.. Totalflow - TCP
... Totalflow - USB Description Value
i MMI Serial - COMO 9.00 [PV 1.968504
-- Maodbus RTU - COM1 001 | sv 2.936502
i Used by LM- COM2
#)- LevelMaster-COM2 S0z v 1968504
- /O Interface 9.0.3 |Qv 1.968504
[+~ Display
- Holding Registers
[#- Operations-1
- Oper-2 Oil Xfer
[~ Ol Transfer
- Alarm System
[#- Trend System
™|
[T Monitor ’ Frint ] [Screen5ave Send Close Help ZHelp @ |
Ready FPolls: 1243 ZErrors: 0 Connected to TOTALFLOW Login: user

15.4.8 Note the Register numbers displayed in the first column of the table. They will be used when
setting the Request Blocks in a later step.
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15.4.9 Select Communications \ Modbus RTU in the tree-view window.

15.4.10 For the Setup tab,
15.4.11 Ensure that the Protocol and Baud Rate match the selections made in step 15.1.1.

[N Operate  View Window Help E“E"z‘

Emtry COLLECT [T
MED E® DL L @
[=- TOTALFLOW
&. Communications Setup | Advanced | Request Blocks | Statistics |
-.. Totalflow - TCP

- Totalflow - USB Description Value

- MMI Serial - COMOD 045 | Port Name Modbus RTU - COM1

fivoanus eru -comn | [l P e o

i Used by LM- COM2
__ LevelMaster-COM2 406 Protocol Modbus Host (RTU)
- I/O Interface 4022 | Port Type OnBoard Serial
- Display 402 | Baud Rate 9600
- Holding Registers
G- Operations-1 4.0.12 | Register Format 16 Bit Word Swapped
- Oper-2 Qil Xfer
(- Oil Transfer
- Alarm System
[#- Trend System
™
[T Manitar [ Print ] [Screen Save Send Close Help HHelp d@ |
Ready #Polls: 28 #Errors: 0 Connected to TOTALFLOW Login: user
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15.4.12 For the Advanced tab,
15.4.13 Ensure that the Data Bits, Parity and Stop Bits match the selections made in step 15.1.1.

[
[, PCCU32 - [Entry E X
5 Operate View Window Help EE'E'
Estry COLLECT iraan!
- i B
=R =YKl AR,
| =- TOTALFLOW
- Communications lﬂl Advanced | Request Blocks I Stahmcs|
Totalflow - TCP
i Totalflow - USB Description Value
i MIMI Serial - COMD 401 | Interface Rs485 -
- Modbus RTU - COM1 403 | DataBits 8
. Used by LM- COM2 :
(#)- LevelMaster-COM2 404 | Parity Even
@ /O Interface 405 | Stop Bits 1
- Display 4110 | Response Delay (milliseconds} 5
- Helding Registers - e
- Operations-1 411 Xmit Key Delay (milliseconds) 500
- Oper-2 Qil Xfer 412 Unkey Delay (milliseconds) 3
- Oil Transfer 413 | Timeout(milliseconds) 1500
- Alarm System -
- Trend System 4.0.13 | Retries 2
4015 | Switched V-Batt/Operate Enable
[l
[¥] Monitor [ Print ] [Screm Save Send Close Help ZHelp @@ |
Ready #Polls: 107  #Errors: 0  Connected to TOTALFLOW Login: user

15.4.14 Ensure that the Unkey Delay is less than 7 milliseconds as the HMA typically responds within
about 8 milliseconds. If the Unkey Delay time is too long, the XRC will start listening for a
response after the HMA has already started transmitting. As a result, the XRC will not
recognize the response.
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15.4.15 For the Request Blocks tab,

15.4.16 Set the Slave Address to match the address of the HMA (if in HMA mode), or an attached
device (if in Device mode).

15.4.17 Select ‘4 —Read Input Registers’ from the Modbus function drop-down.

15.4.18 Set the Starting Register to a value 1 greater than the desired starting Modbus register. Refer
to Appendices F through O for register numbers of the HMA and attached HART devices.

B Operate View Window Help

lf.%%COLLEGT E‘.|@‘EM é:p

=8 TOTALFLOW
D Communications
‘.. Totalflow - TCP
.. Totalflow - USE
. MMI Serial - COMO
‘.. Modbus RTU - COM1
. Used by LM- COM2
(- LevelMaster-COM2
H-1/0 Interface
i Display
- Holding Registers
+- Operations-1
i Oper-2 Oil Xfer
H- Cil Transfer
- Alarm System
i Trend System

Setup Request Blocks | Statigtics

Request Blocks

Modbus Function

Destination

| 4-Read Input Registers  ~ |

Register

Slave Addresss 247
Starting Register 1303

H Registers 4
Reagister Type Float =
Trigger

e
Interval  00:00:02 %
Response Status

Register

900

901

q02

903

| Add || Dete || Save || Sendss | [ Send

J[ Gose || Heb |

#Polls

80  #Errors: 0 Connected to TOTALFLOW

Login: user

15.4.19 Set the # Registers to equal the total number of Dynamic Variables to be read. Note that in
this case, 4 Dynamic Variables are to be read so that a value of 4 is entered even though the
total number of 16-bit Modbus registers that will be read is 8.

15.4.20 Set the Register Type to Float.

15.4.21 Set the Trigger Type to Interval and the Interval time to the desired sampling rate.

15.4.22 Set the Destination Registers to the register numbers from step 15.4.8.
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15.4.23 To check if transmissions and responses are being made, select View \ Expert from the
PCCU32 Menu bar. This mode displays a Packet Log tab when selecting Communications \
Modbus RTU from the tree-view window.

-
%, PC

CU32 - [Entry]

i Cperate  View Window Help

R

w2 @

- [8]x]

= TOTALFLOW
= Communications

‘.. Totalflow - TCP

. Totalflow - USB

‘.. MMI Serial - COMO
- Medbus RTU - COM1
Used by Li- COM2
i LevelMaster-COM2

@- /O Interface
[ Display

- Helding Registers

- Operations-1
&~ Oper-2 Oil Xfer
- Oil Transfer

- Alarm System

&~ Trend System

| Setup | Advanced | Request Blocks | Statistics | Packst Log

“Comm-4"Packet Log

03/14/14 12:15:32 —= F7041041EB4630426B46AE4 1EB468D41EB468D01A3
03/14/14 12:15:34 < F704051600080452

03/14/14 12:15:34 — F7041041EBS72E426B952341EBS72E41EBS72ER291
03/14/14 12:15:36 <— F704051600080452

03/14/14 12:15:36 — F7041041EBS72E426B952341EBS72E41EBS72E5291
03/14/14 12:15:38 <~ F704051600080452

03/14/14 12:15:38 —> F7041041EBT72E426B952341EBI72E41EBI72E5291
03/14/14 12:15:40 <~ F704051600030452

03/14/14 12:15:40 — F7041041ERS72E426B952341EBS72E41EBS72E5291
03/14/14 12:15:42 <— F704051600080452

03/14/14 12:15:42 —> F7041041EBF72E426B952341EBI72E41EBI72ER291
03/14/14 12:15:44 < F704051600080452

03/14/14 12:15:44 — F7041041EB468D426B46AE41EB468D41EB468D01A3
03/14/14 12:15:46 <— F704051600080452

03/14/14 12:15:46 —> F7041041EB468D426B46AE4 1EB468D41EB468D01A3
03/14/14 12:15:48 < F704051600080452

03/14/14 12:15:48 — F7041041EB468D426B46AE41EB468D41EB468D01A3
03/14/14 12:15:50 <~ F704051600080452

03/14/14 12:15:50 - F7041041EB4630426B46AE4 1EB468D41EB468D01A3
03/14/14 12:15:52 «~ F704051600080452

03/14/14 12:15:52 — F7041041EAFSEC426AF 5854 1EAFSEC41EAFRECBAFY
03/14/14 12:15:54 <~ F704051600080452

03/14/14 12:15:54 —= F7041041EAFSEC426AF 5854 1EAFSECA1EAFSECBAF7
03/14/14 12:15:56 <~ F704051600080452

03/14/14 12:15:56 — F7041041EAFSEC426AF 5854 1EAFSEC41EAFRBECBAFY

[¥] Manitar Log Size ﬁll::_):)rl-:l)srs L

Ready

15.4.

15.4.

15.4.
15.4.
15.4.
15.4.
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#Poll: 524 #Erors: 0

Connected to TOTALFLOW Login: user

24 Set the Log Size to 25, and check the Monitor checkbox. The log should start updating with

the XRC commands being sent out and the responses from the HMA.

25 Right-click in the clear area between the Monitor checkbox and the Log Size drop-down.
Select a shorter interval screen refresh interval if desired

26 To display the values,

27 Select Holding Registers from the tree-view window of the PCCU32.

28 Select the Dynamic Variables tab.

29 Click on Re-read to obtain a single set of readings from the HMA, or check the Monitor
checkbox to repeatedly read values from the HMA at the Interval specified in the Request
Blocks tabs in step 15.4.29.
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15.5. Writing registers to the HMA

15.5.1 The followings steps demonstrate how to change a parameter in a HART device attached to
the HMA. When making any changes to the settings, click on Send at the bottom of the
window to write them to the XRC.

15.5.2 Select Holding Registers from the tree-view window of the PCCU32.
15.5.3 Select the Capacity tab.

E- Operate  Wiew Window Help E"E"z‘

w | @

| Dynamic Vanables | Blocking Distancel Capacity |

il B O o) & &

= TOTALFLOW
- Communications
- Totalflow - TCP

i Totalflow - USB Description Capacity Type Persistence Name

MMI Serial - COMO 8255255 | Number of Arrays 2

& Medbus RTU - COML 92550 | Array1 4 Float Non-Persistent : Dynamic Variables
i Used by LM- COM2 - - .

.. LevelMaster-COM2 9.255.1 Array 2 1 Float Non-Persistent Blocking Distance

- VO Interface

- Display

- Holding Registers
&~ Operations-1

- Oper-2 Qil Xfer

- Oil Transfer

- Alarm System

- Trend System

[ Monitar [ Print ] [Sc:'een Save Send Close Help X Help 49 |

Ready #Polls: 1431 #Errors: 0 Connected to TOTALFLOW Login: user

15.5.4 Set the Capacity for the Number of Arrays to 2.

15.5.5 Set the Capacity for Array 2 to ‘1’, the Type to ‘Float’, the ‘Persistence’ to ‘Non-Persistent’,
and the Name to ‘Blocking Distance’.
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15.5.6 Select the Blocking Distance tab.
15.5.7 Change the description of the four registers to ‘Blocking Distance’.

n Operate  View Window Help E"E"z‘

Estry COLLECT Tiaa iz
il =l el R AR
=- TOTALFLOW —
£ Communications

Totalflow - TCP
Totalflow - USB Description Value

MMI Serial - COMO 9.1.0 | Blocking Distance 4.2
Modbus RTU - COML
Used by LM- COM2
[+~ LevelMaster-COM2
- /O Interface

[+~ Display

- Holding Registers

[#- Operations-1

- Oper-2 Oil Xfer

- Qil Transfer

- Alarm System

- Trend System

4 D 3
[T Monitar ’ Frirt ] [Scmen Save Send Close Help XHelp @ |
Ready #Polls: 1431 #Errors: 0 Connected to TOTALFLOW Login: user

15.5.8 Note the Register number displayed in the first column of the table. It will be used when
setting the Request Block in a later step.
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15.5.9 Select Communications \ Modbus RTU in the tree-view window.

15.5.10 For the Setup tab,
15.5.11 Ensure that the Protocol and Baud Rate match the selections made in step 15.1.1.

[N Operate  View Window Help E“E"z‘

Emtry COLLECT [T
MED E® DL L @
[=- TOTALFLOW
&. Communications Setup | Advanced | Request Blocks | Statistics |
-.. Totalflow - TCP

- Totalflow - USB Description Value

- MMI Serial - COMOD 045 | Port Name Modbus RTU - COM1

fivoanus eru -comn | [l P e o

i Used by LM- COM2
__ LevelMaster-COM2 406 Protocol Modbus Host (RTU)
- I/O Interface 4022 | Port Type OnBoard Serial
- Display 402 | Baud Rate 9600
- Holding Registers
G- Operations-1 4.0.12 | Register Format 16 Bit Word Swapped
- Oper-2 Qil Xfer
(- Oil Transfer
- Alarm System
[#- Trend System
™
[T Manitar [ Print ] [Screen Save Send Close Help HHelp d@ |
Ready #Polls: 28 #Errors: 0 Connected to TOTALFLOW Login: user
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15.5.12 For the Advanced tab,
15.5.13 Ensure that the Data Bits, Parity and Stop Bits match the selections made in step 15.1.1.

[
[, PCCU32 - [Entry E X
5 Operate View Window Help EE'E'
Estry COLLECT iraan!
- i B
=R =YKl AR,
| =- TOTALFLOW
- Communications lﬂl Advanced | Request Blocks I Stahmcs|
Totalflow - TCP
i Totalflow - USB Description Value
i MIMI Serial - COMD 401 | Interface Rs485 -
- Modbus RTU - COM1 403 | DataBits 8
. Used by LM- COM2 :
(#)- LevelMaster-COM2 404 | Parity Even
@ /O Interface 405 | Stop Bits 1
- Display 4110 | Response Delay (milliseconds} 5
- Helding Registers - e
- Operations-1 411 Xmit Key Delay (milliseconds) 500
- Oper-2 Qil Xfer 412 Unkey Delay (milliseconds) 3
- Oil Transfer 413 | Timeout(milliseconds) 1500
- Alarm System -
- Trend System 4.0.13 | Retries 2
4015 | Switched V-Batt/Operate Enable
[l
[¥] Monitor [ Print ] [Screm Save Send Close Help ZHelp @@ |
Ready #Polls: 107  #Errors: 0  Connected to TOTALFLOW Login: user

15.5.14 Ensure that the Unkey Delay is less than 7 milliseconds as the HMA typically responds within
about 8 milliseconds. If the Unkey Delay time is too long, the XRC will start listening for a
response after the HMA has already started transmitting. As a result, the XRC will not
recognize the response.
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15.5.15 For the Request Blocks tab,
15.5.16 Select ‘6 — Write Single Register’ from the Modbus function drop-down.

15.5.17 Set the Slave Address to match the address of the HMA (if in HMA mode), or an attached
device (if in Device mode).

15.5.18 Set the Starting Register to a value 1 greater than the desired starting Modbus register. Refer
to Appendices F through O for register numbers of the HMA and attached HART devices.

r& PCCU32 - [Entry] C=aran x|
5] Operate View Window Help I:"E“zl

Emtr: COLLECT
fME T R % W @
| =- TOTALFLOW
él--Communications Request Boks | Statitios | Packet Log
. Totalflow - TCP
i Totalflow - USB
MM Serial - COMO

H Request Blocks Modbus Function Source
B e trar [ 6-Wike Sngle Regiter _+ Register
i Used by LM- COM2 [T —— D 510
[1)- LevelMaster-COM2 Slave Addresss 247 —
- /O Interface Start -
&- Display arting Register 3101
- Holding Registers # Registers 1
- Operations-1 )
ister Type
- Oper-2 Ol Xfer Register Typ
@~ Ol Transfer Trigger
[~ Trend System
Register 910
Response Status
Register 0.00
| Add || Delete || Save || SendAs || Send || Cose || Hep |
Ready #Polls: 1431 ZErrors: 0 Connected to TOTALFLOW Login: user

15.5.19 Set the # Registers to 1. Note that in this case, 1 float value is to be written so that a value of
1 is entered even though the total number of 16-bit Modbus registers that will be read is 2.

15.5.20 Set the Register Type to Float.

15.5.21 Set the Trigger Type to Register and the Register number to the register number from step
15.5.8.

15.5.22 Set the Source to the register number from step 15.5.8.
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15.5.23 Select Holding Registers from the tree-view window of the PCCU32.
15.5.24 Select the Blocking Distance tab.
15.5.25 Change the Value to the desired distance.

n Operate  View Window Help E"E"z‘

Emtr. COLLECT [T
B0 sE§ DL @
- TOTALFLOW m—
£ Communications

i Totalflow - TCP
- Totalflow - USB Description Value
i MMI Serial - COMO 9.1.0 | Blocking Distance 42

- Medbus RTU - COML
. Used by LM- COM2
- LevelMaster-COM2
@- O Interface

[+~ Display

- Holding Registers

[#- Operations-1

- Oper-2 Oil Xfer

- Oil Transfer

.. Alarm System

- Trend System

4 [l P
[ Monitar ’ Frirt ] [ScmenSave Send Close Help X Help @ |

Ready #Polls: 1431 #Errors: 0 Connected to TOTALFLOW Login: user

15.5.26 Click on Send at the bottom of the window.

15.5.27 To check if the value has been accepted, follow the steps in section 15.4 changing selections
as needed to read the Blocking Distance parameter from the HMA or attached HART device.
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16. ABB Totalflow XRC — LevelMaster

The ABB Totalflow XRC is only capable of sending and receiving command Uxx?. Note that with the
LevelMaster protocol, the HMA operates only in the Device mode. Therefore, the ID in the request blocks
must be set to the attached HART device’s Poll Address rather than that of the HMA. The XRC displays the
first float returned by Command Uxx? as Level 1 (the Upper Level for Magnetrol Devices) and the second
float as Level 2 (typically the Interface Level for Magnetrol devices). Accordingly, it is recommended to
configure the attached Magnetrol HART device for PV as Level, and SV as Interface level.

16.1. Initial HMA Configuration

16.1.1 Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for LevelMaster communication with the ABB TotalFlow XRC. Refer to Appendix F for
the HMA Communication settings. If the settings do not match, double-click on a value that
needs to be changed in order to open the Write Single Register dialog, enter the new value,
and then click on Send.

16.2. Physical Connections
16.2.1 Connect the ABB Totalflow XRC to a computer using USB-A to USB-B cable.
16.2.2 Connect an appropriate power supply to the battery charging terminal (J17) of the ROC 800.
16.2.3 Connect the HMA to a 9 — 30 VDC power supply via terminal block TB1.

16.2.4 Connect an RS-485 communications cable between the RS-485 module of the ROC 800 and
the RS-485 terminal block (TB2) of the HMA.

16.2.5 Connect a 120Q2 resistor between the two RS-485 terminal block positions of the last HMA on
the bus.
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16.3. Initial XRC Configuration
16.3.1 Start the PCCU32 application.

16.3.2 Select on Operate \ Setup \ System Setup in the PCCU32 Menu bar. A dialog will appear
allowing for communication settings between the PCCU32 application and the XRC.

I 8 | System Setup u I

Setup | Directory Paths | Misc | Macro Setup

Communications Toolbar Buttons
PCCU Connect Method: [7|Connect
i@ Serial port i TCRAP () ActiveSync (NGC) (7 Bluetooth Disconnect

Connection parameters ) . [(INGC Operate
Level 1-2 Securty Code: 0000 Entry

PCCU Com. Port: | COM1D: *] [|Monitar
[ Terminal
Initial Baud: 2400 - [7|Calibrate
| V] Collect
Mz Baud: G600 File Transfer
N []Valve Control
Stop Bits: 2 [|Remote Protocol
. [|Remecte Communications
Timeout {ms): 3000 [¥| TFModbus
[/]32 Bit ¥-Series Loader
NGC Startup Wizard

[7]Laptop File Ltilties
Show Comm Stats on Status Bar [ Archive Liities

Retry Limit: 10

Auto Connect
(@ None () Entry () Collect () Initial Connect

[ Use default Role Based Access Control credentials

Default Role Based Access Contral Usemame
Default Role Based Access Control Password

16.3.3 Select the COM port number corresponding to the XRC.
16.3.4  Click Close.
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16.3.5 Select on Operate \ Connect to Totalflow in the PCCU32 Menu bar.

PCCU32 - [Local Connect [N -

X Operate  View Window Help

il B0 e FE 6 W @

Station ID
TOTALFLOW

Collect Hiztorical D ata Entry Setup

Calibrate Renizty

tonitar

Cloge I [ Help

11  ZErrors 0 Connected to

16.3.6 Select Entry Setup from the Local Connect initial dialog.
16.3.7 Select View \ Advanced from the PCCU32 menu bar.
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16.3.8 Click on Communications in the tree-view window.

16.3.9 Click on the Port name associated with Modbus RTU.

16.3.10 Select ‘Tank Gauge’ for the Protocol.
16.3.11 Set the Unkey delay to 3 ms.

16.3.12 Ensure that the communications settings match the settings of the HMA performed in step
16.1.1, then click OK. For example,

5| Operate View Window Help

i) B 0 (e @ @ W | @

[- []]

= TOTALFLOW
Li—_,..{'.ommunica‘liolls
- Totalflow - TCP
.. Totalflow - USB
.. MM Serial - COMO
Madbus RTU - COML
. Used by LM- COM2
- LevelMaster-COM2
Setup
E Tank Data

-- Tank Calibrate
H- I/ O Interface

t- Display

--Holding Registers

- Operations-1

i Oper-2 Oil Xfer

H- Chil Transfer

- Alarm System

i Trend System

Communication Setup | Netwark.

Port

COMO:
COM1:

USE1:
Ethemet

Description
MMI Serial - COMD
Maodbus RTU - COM1

COMZ: LewelMaster-COM2

Totalflow - USE
Totalflow - TCP

Bluetooth (Unused)
(Uniassignied) Used by LM-COM2

Add New Device/Application

)

Delete Device/App

)

| Reread device |

Port description: LevelMaster-COM2

Serial port settings
Baud:

Protocol: Tank Gauge

Parity:

Port used by: LevelMaster

Retries: 1

Timeouts & Delays

Response delay (ms):

@ View port settings () View physical port

Data bits:
Stop bits:
Interface:

¥mit key delay (ms):
Unkey delay (ms):

Power up delay {ms):

Send changes to device

Help

ZPolls:

3540 ZErrors: 0  Connected to TOTALFLOW Login: user
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16.3.13 The terminal block connections on the XRC can be verified by clicking on the View Wiring
radio button.

PCCU32 - [Entry] =k
n Operate  View Window Help E"E"z‘
Emtry COLLECT [T
-5 i B
iDE D eE® Wl @
- TOTALFLOW | Commurication Setup | Network |
& Communications mmunication Setup | Network
i Totalflow - TCP
- Totalflow - USB Part Description
. ]
- MM Serial - COMO COMU: MMI Sesial - COMD g NFi
- Modbus RTU - COML COMT: Modbus RTU -COM1 TT
- Used by LM- COM2 comz: LevelMasterCOM2 VBA
£1- LevelMaster-COM2 USE1: Totafflow - USB G ND
Setup Ethemet Totalflow - TCP
[=]- Tank Data Bluetooth (Unused) SWVBA | |
-Tank 1 (Unassigned) Used by LM- COM2Z
[+~ Tank Calibrate OPER
-0 Interface H RTS
[#- Display
- Helding Registers BUS_
- Operations-1 B U S =
[#- Oper-2 Oil Xfer
[~ Oil Transfer B US+
- Alarm System
- Trend System B U S+
[ Add New Device/Application ] | j DIGITAL
[ Delete Device/App |
(2 View port settings () View physical port
| Reread device l Send changes to device Help l ’ Close
Ready #Polls: 3540 FErrors: 0 Connected to TOTALFLOW Login: user
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16.4. Reading registers from the HMA

16.4.1 The followings steps demonstrate how to read the PV, SV, Echo Strength, Errors and
Warnings from a HART device attached to the HMA. When making any changes to the

settings, click on Send at the bottom of the window to write them to the XRC.

16.4.2 Select Communications \ LevelMaster \ Setup in the tree-view window of the PCCU32.

16.4.3
16.4.4

For the Setup tab,
Set the Number of Tanks to the number of attached HART devices to be read.

i Operate View Window Help

i B 0 el E @

- [&]x]

£
&
£

£

= TOTALFLOW
= Communications

- Totalflow - TCP

.. Totalflow - USB

.. MMI Serial - COMO
& Medbus RTU - COML
i Used by LM- COM2
£ LevelMaster-COM2

E| Tank Data

-- Tank Calibrate

- IF O Interface
& Display

- Holding Registers
+- Operations-1

i Oper-2 Cil Xfer

t- il Transfer

- Alarm System

i Trend System

Setup |Communications I Request Blocks | Statistics | Packet Log

Description Value
0.4.52 Device/APP ID LevelMaster-COM2
31.107.0 | Number of Tanks 1

™|

k

[ Monitar ’ Frirt ] [Screen Save Send Close Help HXHelp &2 |

Ready

78

ZPolls: 3545 #ZErors: 0 Connected to TOTALFLOW

Login: user
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16.4.5 For the Communications tab,

16.4.6 Ensure that the communication settings match the selections made in steps 16.1.1 and

16.3.12.
PCCU32 - [Entry] E=mran X
E- Operate  Wiew Window Help E"E"z‘

il & © o ® @

= TOTALFLOW
= Communications

w g @

Setup | Communications | Request Blocks | Statistics | Packet Log

Totalflow - TCP
Totalflow - USE Description Value
MMI Serial - COMO 5133 | Serial Port CcomM2:
Meodbus RTU - COM1 51022 | Port Type OnBoard Serial
Used by LM- COM2
- LevelMaster-COMZ 51.0.6 Protocol Tank Gauge
i Setup 51.0.1 Interface R=485
&+ Tank Data 5102 | Baud Rate 9600
. Tankl -
- Tank Calibrate A0 .
- IF O Interface 51.0.4 Parity Hone
&- Display 5105 | Stop Bits 1
- Holding Registers - -
- Operations-1 5111 Xmit Key Delay (millizeconds) 10
&~ Oper-2 Oil Xfer 51.1.2 Unkey Delay (milliseconds) 3
- Oil Transfer 5113 | Timeout (milliseconds) 5000
- Alarm System -
& Trend System 51.0.15 | Switched \-Batt/Operate Enable
51.1.0 Power Up Delay (milliseconds) o
51.0.13 | Retries 1
<[l
[] Monitar ’ Prirt ] [Sdeen Save Send Close Help X Help &2 |
Ready #Polls: 3597 ZEmrors: 0 Connected to TOTALFLOW Login: user
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16.4.7 For the Request Blocks tab,

16.4.8 In the Auto Config group menu, set the Application to 51, the Tank Num. to the appropriate
value for the attached HART device, and the Sensor to ‘Dual Level’. The HMA always returns
a Dual Level response to Command Uxx? in order to provide data for the SV output of the
attached HART device.

16.4.9 In the Registers group menu, set the ID to the Poll Address of the attached HART device to be
read for that Tank Num. (Note that due to limitations of the LevelMaster protocol, the HMA
only operates in the Device mode for that protocol.)

PCCU32 - [Entry H=h

i Operate View Window Help E"E"z‘
Emtry COLLEGT [} —
i = o e & H W @
= TOTALFLOW
& Communications | Setup I Communications| Request Blocks | Statistics | Packet Log
- Totalflow - TCP
Totalflow - USB
MMI Serial - COMO
& Modbus RTU - COML
i Used by LM- COM2 Request Blocks o Auto Corfig.
& LevelMaster-COM2 Appiication Tani Num. Sensor
= w08
Q--Tank Data .
i Tankl _ Pegisters
-- Tank Calibrate 1D 1 = Register
- 10 Interface nterval 000002 - Unit ID 51.100.2
- Display . #Levels 51.100.1
- Holding Registers Trigger | 511050 Level 1 51.103.0
- Operations-1 Status 51.105.1 Level 2 51.103.1
&~ Oper-2 Oil Xfer Power Cycle Temp. 51.103.2
- Oil Transfer Error 51.102.0
- Alarm Systern Delay 511110 Warning 51.1021
B~ Trend System Output  571.105.2 PolTime 51.104.0
[Reread | | Add || Delete || Save || Sendss || Send || Cose || Hep | }:Help@|
Ready #Polls: 3598 #Errors: 0 Connected to TOTALFLOW Login: user
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16.4.10 To check if transmissions and responses are being made, select View \ Expert from the
PCCU32 Menu bar. This mode displays a Packet Log tab when selecting Communications \

Modbus RTU from the tree-view window.

16.4.11 Set the Log Size to 25, and check the Monitor checkbox. The log should start updating with

the XRC commands being sent out and the responses from the HMA.

16.4.12 Right-click in the clear area between the Monitor checkbox and the Log Size drop-down.

Select a shorter interval screen refresh interval if desired.

PCCU32 - [Entry

%] Operate View Window Help

i E D& S WL @

=- TOTALFLOW
£ Communications
.. Totalflow - TCP
‘.. Totalflow - USB
i MMI Serial - COMO
- Modbus RTU - COML
i Used by LM- COM2
£ LevelMaster-COM2
E| Tank Data
¢ .Tankl
& Tank Calibrate
i I/ 0 Interface
i) Display
- Holding Registers
- Operations-1
t- Oper-2 Oil Xfer
£ Oil Transfer
- Alarm System
+- Trend System

| Setup I Communications. | Request Blocks | Statistics | Packet Log |

“Level-1"Packet.Log

03/17/14 03:37-54 — UD1D029 440058 83F023ED000WO000C 7655[0D]0A]
03/17/14 09:37:56 <~ UD12{0D][0A]
03/17/14 09:37-56 —> UD1D029.44D058.89F083E0000W0000CTE55[0D]0A]
03/17/14 09:37:58 <~ UD12{0D][0A]
03/17/14 03:37-58 —> UD1D029.44D058 83F083E0000WO000CTE55[0D][0A]
03/17/14 09:38:00 <~ UD1?{0D][0A]
03/17/14 09:38:00 —> UD1D029.44D058.89F083E0000W000ICTE55[0D]0A]
03/17/14 09:38:02 <~ UD17{0D][0A]
03/17/14 09:38:02 — UD1D029.44D058 83F083E0000WO000CTE55[0D][0A]
03/17/14 09:38:04 <~ UD12{0D][0A]
03/17/14 09:38:04 —> UD1D029.44D058.89F033E0000WO00ICTE55[0D]0A]
03/17/14 09:38:06 <~ UD12{0D][0A]
03/17/14 09:38:06 — UD1D029 400058 81F0S3E0000WO000CA360[0D][0A]
03/17/14 09:38:08 <~ UD12{0D][0A]
03/17/14 09:38:08 ~> UD1D029.400058.81F033E0000WO000CA3G0[0D][0A]
03/17/14 09:38:10 <~ UD12{0D][0A]
03/17/14 09:38:10 > UD1D029.400058.81F0S3ED000WO000CAIE0[0D][0A]
03/17/14 09:38:12 <~ UD12{0D][0A]
03/17/14 09:38:12 > UD1D029.400058.81F0S3E0000WO000CA360[0D]0A]
03/17/14 09:38:14 <~ UD12{0D][0A]
03/17/14 09:38:14 — UD1D029.40D058.81F0S3ED000WO000CAIE0[0D][0A]
03/17/14 09:38:16 <~ UD12{0D][0A]
03/17/14 09:38:16 —> UD1D029.40D058.81F0S3E0000WO000CA360[0D][0A]
03/17/14 09:38:18 <~ UD12{0D][0A]
03/17/14 09:38:18 —> UD1D029.44D058.89F083E0000W0000CT55[0D]0A]

Log Size

#Errors: 32788
#Polls: 37145

Reading Poll Statistics
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16.4.13 To display the values,

16.4.14 Select Communications \ LevelMaster \ Tank Calibrate \ Tank x from the tree-view window of

the PCCU32.
r
[, PCCU32 - [Entry =k
erate ew indow e - ||
il op View Window Help
Emtry  GOLLECT — [ro—
riif=R=Yr= ol kel AR,
= TOTALFLOW -
= Communications Calibrate
.. Totalflow - TCP
- Totalflow - USB Description Value -
MMI Serial - COMO 51.117.0 | Hame Tank 1
&3 Modbus RTU - COMI 51.108.0 | No.of Tank Sections 1

Used by LM- COM2
= LevelMaster-COM2

Setup — Section Heights — =
e Tank Data 511099 | Height 10 10
= Tank Calibrate
: Ea— 51108.8 | Height® 10
- IF O Interface 51.108.7 | Height & 10
- Display 51.108.6 | Height 7 10 .

- Holding Registers

4. Operations-1 51.108.5 | Height 6 10
&~ Oper-2 Oil Xfer 51.109.4 | Height 5 10
- Oil Transfer 511093 | Height4 10
- Alarm System -

&- Trend System 51.109.2 | Height 3 10

51.109.1 | Height 2 10

51.109.0 | Height 1 - Bottom Section 100

<[l r

[ Monitor ’ Frirt ] [Screen Save Send Close Help X Help &2 |

#Polls: 3907 #Errors: 0 Connected to TOTALFLOW

Login: user

16.4.15 Set the number of Tank Sections in row 51.108.x.

16.4.16 For each tank section, set the height of that section in rows 51.109.x

16.4.17 For each tank section, enter the Factor in rows 51.110.x. The Factor value is the number of
barrels per % inch of height in that section. By clicking on the Help button of the PCCU32 and
searching for ‘tank calibration’, a more detailed explanation of the calibration process can be
obtained.
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16.4.18 Select Communications \ LevelMaster from the tree-view window of the PCCU32.
PCCU32 - [Entry] p=h
n Operate  View Window Help E"E"z‘

il B O )| @ W 4

&

=- TOTALFLOW

=- Communications Tark 1

Totalflow - TCP
- Totalflow - USB
MMI Serial - COMO
-- Modbus RTU - COML
‘... Used by LM- COM2
= LvelMaster-COMZ Last Sample [
- Setup 0317114 11:21:40
-- Tank Data
- Tank Calibrate Temperature
- I/ Interface 164 Deg F
- Display
- Holding Registers
[#- Operations-1 Level 1 Volume 1
i) Oper-2 il Xfer 16.3 Inches 0.71
(- Oil Transfer
- Alarm System Level 2 Volume 2
- Trend System 15.6 Inches 15.62
#Polls: 3056 #Errors: 0
[™] Moritor Close l ’ Help HHelp &2 |
Ready FPolls: 4375 ZErrors: 0 Connected to TOTALFLOW Login: user
16.4.19 Click on Re-read to obtain a single set of readings from the HMA, or check the Monitor

16.4.20

16.4.21

16.4.22

checkbox to repeatedly read values from the HMA at the Interval specified in the Request
Blocks tabs in step 16.4.9.

In the example above, the attached device has the Measurement Type set to Interface, the PV
set to the Level reading and SV set to the Interface Level reading. The level reading from the
device (PV is sent as Float 1 of Command Uxx?) is displayed as Level 1. The Interface Level
reading from the device is displayed as Level 2. The Echo Strength from the device is
displayed as the Temperature. The Volume 1 value is computed from the difference between
the Level 1 and Level 2 readings. The Volume 2 value is computed from the Level 2 reading.
The level to volume conversion is determined by the settings made in steps 16.4.15 through
16.4.17.

If the Measurement Type of the device is set to Level, the Levell and Level 2 readings will be
the same, Volume 1 will always be 0 and Volume 2 will represent the total volume.

Any Errors or Warnings from the attached HART device will appear under the bottom right
section of the tank image.
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16.5. Writing registers to the HMA

The ABB Totalflow XRC has no provisions for sending commands to LevelMaster devices other than the
Uxx? command. Therefore, it is not possible to write registers in the attached HART devices.
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17. ThermoScientific AutoPILOT PRO — Modbus RTU / ASCII

The following procedure applies to operation with both RTU and ASCll communication. The choice of
communication protocol is made in step 4.1.8 for the HMA settings, and step 4.3.10. The Modbus RTU
protocol is used for the following.

17.1. Initial HMA Configuration

17.1.1

Using Procedure 1, ensure that registers 3000 through 3007 of the HMA match the values
shown for LevelMaster communication with the AutoPilot Pro. Refer to Appendix F for the
HMA Communication settings. If the settings do not match, double-click on a value that
needs to be changed in order to open the Write Single Register dialog, enter the new value,
and then click on Send.

17.2. Physical Connections

17.2.1

17.2.2

17.2.3

17.2.4

17.2.5
17.2.6

Connect the AutoPILOT PRO to a computer using a CHIT computer connection cable for
(ThermoScientific p/n 3-0446-090).

Connect an appropriate 12 VDC power supply to the terminals of TB-1 on the inside of the
AutoPILOT PRO front panel.

Connect an RS-485 communications cable between the terminals of TB-16 of the AutoPILOT
PRO and the RS-485 terminal block (TB2) of the HMA. The TX/RX+ terminal of the HMA
should be connected to the TX+ terminal of TB-16. The TX/RX- terminal of the HMA should be
connected to the TX- terminal of TB-16.

On the main board of the AuotPILOT PRO, add a jumper to pins 15-16 of J39 to select 2-wire
mode.

On the main board of the AuotPILOT PRO, add a jumper to J40 to select RS-485 mode.

Connect a 120Q2 resistor between the two RS-485 terminal block (TB2) positions of the last
HMA on the bus.
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17.3. Initial AutoPILOT PRO Configuration
17.3.1  Start the AutoCONFIG application.

17.3.2 A dialog will appear allowing for communication settings between the AutoCONFIG
application and the AutoPILOT PRO. This example uses ‘Local Connection’ as the connection
profile name.

+ Communication Parameter:

Connection Info Connection List

“Name ILocal Connection Mame I Unit Type I Adress
Local Connection AutoEX... 255
Cffline AutoEX... 255

*Unit Type IAutcEXEC - AutoPiiot Pro |

*Address | 255 [~ Extended Address

*Comm. Port COM1 hi

Phone # | *CTS Wait | 1] MSec
*Baud Rate IS?.B K j *RTS Wai'tl 0 Msec

*Parity Bit  |None | cmrsmise| 0 msec
*Stop Bit |1 Stop ~| rsean| 0 MSec

*Hum Relriesl 1 “Hum.HuIIsI o “MaxRxDela}rl 3 Sec o

All fields with * must be filled in

Connect | Save

17.3.3 Select the COM port number corresponding to the CHIT cable.

17.3.4 Ensure that the other communication settings are set as desired. Note: The settings
displayed above have been found to result in successful connection to the AutoPILOT PRO.

17.3.5 If any changes to the settings have been made, click on Save.

17.3.6  Click on Connect to establish communication with the AutoPILOT PRO.
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17.4. Reading registers from the HMA

17.4.1 The followings steps demonstrate how to read the PV, SV, TV and QV from a HART device
attached to the HMA. When making any changes to the settings, click on Apply at the top of
the window to write them to the AutoPilot Pro.

17.4.2 In the Navigation Bar, click on Communication(s), expand the 96-Communication Port(s) item,
and then double-click on Host Comm Port.

o hl
System  Files Tools Options Colors  Programmable Screen Help
= =
G 90 L
| Advanced Mode
Navigaticn Bar % Modbus Master Communication Block - Entry #1 | Communication Port Definition - H - Entry #1 l 1k x
Physical Data Point(s) ¥ | ' Auto Refresh Refresh | Apply | Hehf”f | -
Calculation(s) ¥
Communication(s) ES
- 64-Radio Scheduling Calculation Enabled - Repeat Timer 0
& %omunicatn Pori(s) Descriptor Host Comm Port RTS Delay 0 mSec
- Comm Porté 1 Mode Master Handshaking None
-.Comm Porté 2 Baud Rate 9600 - Protocol Format RTU -
- Comm Port# 3 Data Bit 8 Bits M
- Comm Port# 4 Parit I—_lEven -
- Comm Port# 3 v _ |
- Comm Port# 6 Stop Bit 1 hd 3
- Comm Port# 7
- Comm Port# 8
..... Ethernet Port #1 Cormm. Block Ref. |1 v | ClearEntire
Block List |
B 97-Modbus Slave Comm Block Modbus Master A SE
= 98-Modbus Master
Block Index Entry #1 -
----- Entry#1 {247} (2) [1302,1303] v
- Entry#2
- Entry#3
..... Emry#dl
(- 99-Ultrasonic Meter
- 100-Chromatograph [
#-101-Tank Gauge
Interface
Miscellaneous ¥
User Configurable ¥ : o2
4 L1} 2

Access Level: Superuser Add: 255 Baud: 57600 SID = NIA

17.4.3  Set Calculation to Enabled.
17.4.4  Set the Repeat Timer to the desired sampling interval in seconds.
17.4.5 Ensure that the communication settings match the selections made in step 17.1.1.

17.4.6 Set the Comm. Block Ref to 1, the Comm Block to Modbus Master, and the Block Index to
Entry #1.

17.4.7 Click on Apply to send the settings to the AutoPILOT PRO.
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17.4.8 In the Navigation Bar, click on Communication(s), expand the 98-Modbus Master item, and
then double-click on Entry#1.

- M
System  Files Tools Options Colors  Programmable Screen Help

HFF RS FIOL @ =
£ S @ L

Advanced Mode
i Navigation Bar * | Modbus Master Communication Block - Entry #1 | Floating Point Value - Blk Dist | Floating Point Value - Slave 1 PV rx

Physical Data Point(s) & [ Auto Refresh Refresh | Apply Help )‘t | =

- 1-Floating Point Value
i--Slave 1PV = 1200 in
~Slave 18V =0.0in

Slavel TV =0.0in Master Comm. Enable -

Slave 1QV =0.01in Comm. Type Read - AutoMitter Mode |Disab|ed j
Blk Dist = 3.6 in
Table 1 ltem § Pt 1-6 D Address 247 Extended Addressing |Disab|ed j
-Table 1ltem 7 Pt 1-7 D Status Comm Ok Modbus Function Code |FCD4-Read Input Register j
“-Table 1 ltem 8 Pt 1-8 D : . L
5 2-Discrete Value Protocol Format Modbus RTU + Fit Pt Register Size |2*15—B\tReg|sters j 5
- 3-Byte Value Start Register 1302 FP Byte Order |Danie| (43.2.1) j
E 1415--11'69-31“ Word Value Num Enteries 4 16-Bit Register |Disab|ed j
- 16-Physical Analog Input Host IP Address 127001 Encap Modbus Format |IP TCP j
- 17-Physical Smart XDuce Host Port Murmber 0
- 19-Physical Discrete Inpu__|
(- 20-Physical Accumulator
(- 21-Physical Analog Outpt Modbus Master Reg:
[~ 22-Physical Discrete Qutf Register | Point Number| Field Description Value |
. - 1302 (null)
Calculation(s) ¥ y 1303 (null)
Communication(s) 3 1304 (null)
[#- 64-Radio Scheduling y 1305 (null)
- 98-Communication Port(s
- 97-Modbus Slave &
[ | »

Access Level: Superuser Add: 255 Baud: 57600 SID = NIA

17.4.9 Set Master Comm. to Enable.

17.4.10 Set Comm. Type to Read.

17.4.11 Set the Address to the Modbus address of the HMA.

17.4.12 Set the Start Register to 1302 (the start of the PV register for Slave 1 in the HMA).
17.4.13 Set the Num Entries to 4 (four 32-bit floating point numbers).

17.4.14 The Host IP Address, Host Port Number, AutoMitter Mode, Extended Addressing and Encap
Modbus Format can be ignored.

17.4.15 Set the Modbus Function Code to FC04 - Read Input Register.

17.4.16 Set the Flt Pt Register Size to 2 * 16-Bit register, and the FP Byte Order to Daniel (4,3,2,1).
17.4.17 Set the 16-Bit Register to Disabled.

17.4.18 Click on Apply to send the settings to the AutoPILOT PRO.
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17.4.19 In the Navigation Bar, click on Physical Data Point(s), and expand the 1-Floating Point Value
item.

17.4.20 Double click on the Table 1 Item 1 entry, and change Descriptor #1 to ‘PV’ and Engineering
Unit to correspond to the level units in use by the HART transmitter to be read.

, ,

System  Files Tools Options Colors  Programmable Screen Help

= ® =

Advanced Mode
Navigation Bar ! Modbus Master Communication Block - Entry £1 | Communication Port Definition - H - Entry #1 [ Floating Point Value - Slave 1 PV - Entry #1 A x
Physical Data Point(s) # || | AutoRefresh Refresh | Apply | Help ",

B+ 1-Floating Paint Value

8 Slave 1PV Pt 1-1 Deg General I Value Limit I Alarm Limit I
Table 1 ltem 2 Pt 1-2 [
Table 1 ltem 3 Pt 1-3 [
Table 1ltem 4 Pt 14 [ Descriptor #1 Slave 1PV Current Status Normal
Table 1 ltem 5 Pt 1-5 [ Descriptor #2 Pt1-1 Descr? Current Value 490
Table 1 ltem 6 Pt 1-6 [ e
-~ Table 1 ltem 7 Pt 1-7 [ gr 9 n Scale Factor 0
" Table 1 ltem 8 Pt 1-8 [ Gl (g I 0 B .
[#- 2-Discrete Value Alarm Hysteresis Value 0
- 3-Byte Value .
B 4-16-it Word Value Data Blocks Security Access
& 15-Text Audit/Alarm Data Block Index _ o
& 16-Physical Analog Input Not Assigned j " Log Audits W Measurement ¥ Technician
E- 17-Physical Smart XDuc— I~ Log Alarms v Control W Supervisor
G- 19-Physical Discrete Inp
[#- 20-Physical Accumulator
- 21-Physical Analog Outg
& 22-Physical Discrete Qut Low Alarm [ Enabled High Alarm [~ Enabled
Calculation(s) ¥ Low Low Alarm [ Enabled High High Alarm [ Enabled
Communication(s) i Low Value Limit [ Enabled High Value Limit [ Enazbled
[z~ 64-Radio Scheduling
= 86-Communication Porti:
i ~Host Comm Port

i Comm Port# 1

5---CommP0n#2 =
i ﬂJ

Access Level: Superuser Add: 255 Baud: 57600 SID = NiA

17.4.21 Click on Apply to send the settings to the AutoPILOT PRO.

17.4.22 Right click on the Slave 1 PV entry in the Navigation Bar and select Copy.
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17.4.23

Double click on the Entry #1 listing in the Communication(s) \ 98-Modbus Master section of

the Navigation Bar.

T

System  Files Tools Options Colors  Programmable Screen  Help l
5 = i
D RS EOn @ )
vanced Mode
i Navigation Bar L Modbus Master C ication Block - Entry #1 | Floating Point Value - Blk Dist | Floating Paint Value - Slave 1 PV arx
G- 4-16-Bit Word Value «|| " Auto Refresh Refresh 73 o
B 15-Text | S | M N
- 16-Physical Analog Input
- 17-Physical Smart XDuce
G 19-Physical Discrete Inpu [ Tesiar T Enable -
[#- 20-Physical Accumulator !
B 21-Physical Analog Outpt Comm. Type Read ~ AutoMitter Mode |D|sab|ed j
B 22-Physical Discrete Outy Address 247 Extended Addressing |Disab|ed j
Calculation(s) ¥ Status Comm Ok Modbus Function Code |FC[}4 - Read Input Register j
Communicaion(s) A Protocol Format Modbus RTU - Fit Pt Register Size |2*16-BitRegisters j E
- 64-Radio Scheduling - -
- 96-Communication Port(s Start Register 1302 FP Byte Order |Dan|el 4.32.1) J
@ 97-Modbus Slave MNum Enteries 4 16-Bit Register |Disabled j
& 98-Modbus Master Host IP Address 127.0.0.1 Encap Modbus Format  [IP TCP |
i-Entry#1 {247} (4) [1302
Entry#2 Host Port Number 0
-Entry#3
""" Entry#4 Modbus Master Regi
G- 99-Ultrasonic Meter Register | Point Number| Field Descripiion Value 8
& 100-Chromatograph 1302 001.001004 Table-1 CurrentValue 120
- 101-Tank Gauge 1303 001.002004 Table-1 CurrentValue 120
Interface 1304 001.003.004 Table-1 CurrentValue 120
1305 001.004004 Table-1 CurrentValue 120
Miscellaneous ¥ *
User Configurable ¥T
4| | 3 -
Access Level: Superuser Add: 255 Baud: 57600 SID = NIA TX:2286 ||[RX : 2284 {[ERR : 2
17.4.24 Right click on the Register number 1302 cell and select Paste.
17.4.25 To set up the SV, TV and QV readings, repeat steps 4.4.19 through 4.4.24 using Table 1 items
2 to 4. Paste the SV into address 1304, TV into address 1306 and QV into address 1308.
17.4.26 Click on Apply to send the settings to the AutoPILOT PRO.
17.4.27 Check on Auto Refresh to start the AutoPILOT PRO to repeatedly read the values from the
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17.5. Writing registers to the HMA

17.5.1 The followings steps demonstrate how to write the Blocking Distance to a HART device
attached to the HMA. When making any changes to the settings, click on Apply at the top of
the window to write them to the AutoPilot Pro.

17.5.2 In the Navigation Bar, click on Communication(s), expand the 96-Communication Port(s) item,
and then double-click on Host Comm Port.

o hl
System  Files Tools Options Colors  Programmable Screen Help
= =
G 90 L
| Advanced Mode
Navigaticn Bar % Modbus Master Communication Block - Entry #1 | Communication Port Definition - H - Entry #1 l 1k x
Physical Data Point(s) ¥ | ' Auto Refresh Refresh | Apply | Hehf”f | -
Calculation(s) ¥
Communication(s) ES
- 64-Radio Scheduling Calculation Enabled - Repeat Timer 0
& %omunicatn Pori(s) Descriptor Host Comm Port RTS Delay 0 mSec
- Comm Porté 1 Mode Master Handshaking None
-.Comm Porté 2 Baud Rate 9600 - Protocol Format RTU -
- Comm Port# 3 Data Bit 8 Bits M
- Comm Port# 4 Parit I—_lEven -
- Comm Port# 3 v _ |
- Comm Port# 6 Stop Bit 1 hd 3
- Comm Port# 7
- Comm Port# 8
..... Ethernet Port #1 Cormm. Block Ref. |1 v | ClearEntire
Block List |
B 97-Modbus Slave Comm Block Modbus Master A SE
= 98-Modbus Master
Block Index Entry #1 -
----- Entry#1 {247} (2) [1302,1303] v
- Entry#2
- Entry#3
..... Emry#dl
(- 99-Ultrasonic Meter
- 100-Chromatograph [
#-101-Tank Gauge
Interface
Miscellaneous ¥
User Configurable ¥ : o2
4 L1} 2

Access Level: Superuser Add: 255 Baud: 57600 SID = NIA

17.5.3 Set Calculation to Enabled.
17.5.4 Set the Repeat Timer to the desired sampling interval in seconds.
17.5.5 Ensure that the communication settings match the selections made in step 17.1.1.

17.5.6 Set the Comm. Block Ref to 1, the Comm Block to Modbus Master, and the Block Index to
Entry #1.

17.5.7 Click on Apply to send the settings to the AutoPILOT PRO.
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In the Navigation Bar, click on Communication(s), expand the 98-Modbus Master item, and then double-

click on Entry#1.

, :

System  Files Tools Options  Colors  Programmable Screen  Help

2 = e %) I
il RIEE=N - L S N |
vanced Mode |
Navigation Bar L ication Block - Entry #1 | Floating Point Value - Blk Dist 41> 28
4-16-Bit Word Value - alp e o
T = [
B 16-Physical Analog Input
B 17-Physical Smart XDuce
F+ 19-Physical Discrete Inpu -
20-Physical Accumulator Mester Comrm. En.able i
G+ 21-Physical Analog Outpt Comm. Type Write = AutoMitter Mode ‘D\sabled j
[~ 22-Physical Discrete Outf Address 247 Extended Addressing ‘D\sabled j
Calculation(s) ¥ Status llegal Data Addr Modbus Function Code  [FCO3/FC16 RW Muliiple |
Communication(s) =3 Protocol Format W Flt Pt Register Size ‘2 * 16-Bit Registers j 3
64-Radio Scheduling . -
i 96-Communication Port(s Start Register 3100 FP Byte Order ‘Danlel(4.3.2.1] j
& 97-Modbus Slave Mum Enteries 1 16-Bit Register ‘D\sabled j
= ?S—Modbus Master Host IP Address 127.00.1 Encap Modbus Format ‘IP TCP j
- Entry#1 {247} (1) [3100,
Entry#2 Host Port Number 1]
- Entry#3
- Entry#4 Modbus Master Regi
& 99 Ultrasonic Meter Register | Point Number Field Descripion Value -
- 100-Chromatograph 3100 (nul)
E-101-Tank Gauge *
Interface
Miscellaneous ¥
User Configurable VT
4] | oL Z
Access Level: Superuser Add: 255 Baud: 57600 SID = NIA TX:1905 j|RX: 1903 ||ERR : 2
17.5.8 Set Master Comm. to Enable.
17.5.9 Set Comm. Type to Write.
17.5.10 Set the Address to the Modbus address of the HMA.
17.5.11 Set the Start Register to 3100 (the start of the Blocking Distance register for Slave 1 in the
HMA).
17.5.12 Set the Num Entries to 1 (one 32-bit floating point number).
17.5.13 The Host IP Address, Host Port Number, AutoMitter Mode, Extended Addressing and Encap
Modbus Format can be ignored.
17.5.14 Set the Modbus Function Code to FCO3/FC16 R/W Multiple for reading input registers.
17.5.15 Set the Flt Pt Register Size to 2 * 16-Bit Registers, and the FP Byte Order to Daniel (4,3,2,1).
17.5.16 Set the 16-Bit Register to Disabled.
17.5.17 Click on Apply to send the settings to the AutoPILOT PRO.
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17.5.18 In the Navigation Bar, click on Physical Data Point(s), and expand the 1-Floating Point Value
item.

17.5.19 Double click on the Table 1 Item 5 entry, and change Descriptor #1 to ‘Blk Dist’ and
Engineering Unit to correspond to the level units in use by the HART transmitter to be read.

&3 Local Connection EE

System  Files Tools Options  Colors  Programmable Screen Help

&= = T

Bl S @D i
Advanced Mode

i Navigation Bar % Modbus Master Communication Block - Entry £1 [ Floating Point Value - Blk Dist | dbkx

Physical Data Point(s) & ~|| [ Auto Refresh Refresn | ety | Help 1) |

=+ 1-Floating Point Value

Slave 1PV =001n General I Value Limit I Alarm Limit I
Slave 15V =10.01in
Slavel TV = 0.0 in
Slave 1QV =0.01in Descriptor #1 Blk Dist Current Status Normal
1 D= S Descriptor #2 Current Value 3.0
able 1ltem 6Pt 1-6 D gz U . '
able 1ftem 7 Pt 1-7 D n Scale Factor 0
able 1 tem B Pt 1-8 D G g e 0 B .
- 2-Discrete Value Alarm Hysteresis Value 0
- 3-Byte Value .
& 4-16-Bit Word Value Data Blocks Security Access
& 15-Text Audit/Alarm Data Block Index
& 16-Physical Analog Input Not Assigned j I Log Audits W Measurement W Technician
- 17-Physical Smart XDuce [~ Log Alarms W Control W Supervisor
- 19-Physical Discrete Inpu__|
- 20-Physical Accumulator
- 21-Physical Analog Outpt
#- 22-Physical Discrete Outf Low Alam I~ Enabled High Alarm [ Enabled
Caleulation(s) ¥ Low Low Alarm [ Enabled High High Alarm [ Enabled
Eomanicationis] A Low Value Limit [ Enabled High Value Limit [~ Enabled
(- 64-Radio Scheduling
B 96-Communication Port(s
& 97-Modbus Slave hd

| | »

Access Level: Superuser Add: 2566 Baud: 57600 SID = N/A

17.5.20 Enter the value to be sent to the device in the Current Value textbox.

17.5.21 Click on Apply to send the settings to the AutoPILOT PRO.
17.5.22 Right click on the Slave 1 Blk Dist entry in the Navigation Bar and select Copy.
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17.5.23 Double click on the Entry #1 listing in the Communication(s) \ 98-Modbus Master section of
the Navigation Bar.

,

System  Files Tools Options Colors  Programmable Screen  Help

B RS dOH @
B S| @k
Advanced Mode

i Navigation Bar = Modbus Master Communication Block - Entry #1 | Floating Point Value - Blk Dist rx
G- 4-16-Bit Word Value  ~|| I B ] Refresh | Apply | """EVE | s
B 15-Text
[#- 16-Physical Analog Input
- 17-Physical Smart XDuce
G 19-Physical Discrete Inpu e S, Enable s
G 20-Physical Accumulator -
G- 21-Physical Analog Outpt Comm. Type Wiite = AutoMitter Mode |Disab|ed j
[#- 22-Physical Discrete Outf Address 247 Extended Addressing |Disab|ed j
Calculation(s) ¥ Status Comm Ok Madbus Function Code |FCDB{FC‘IS R/W Multiple j
Communication(s) = Protocol Format Modbus RTU + Flt Pt Register Size |2*‘\B-B|tReg|sters j i
- 64-Radio Scheduling . -
& 96-Communication Port(s Start Register 3100 FP Byte Order |Dan|e| 4321) J
& 97-Modbus Slave Num Enteries 1 16-Bit Register | Disabled |
= 98-Modbus Master Host IP Address 127.0.0.1 Encap Modbus Format  [IP TCP ~|

-Entry#1 {247} (1) [3100,

- Entry#2 Host Port Number 0

- Entry#3

- Entry#4 . Modbus Master Regi
& 98-Ultrasonic Meter Register | Point Number| Field Description Value -
& 100-Chromatograph 3100 001.005004 Table-1 CurrentValue 36
[#-101-Tank Gauge *
Interface
Miscellaneous ¥
User Configurable ¥ —
| | 3

Access Level: Superuser Add: 2565 Baud: 57600 SID = NiA

17.5.24 Right click on the Register number 3100 cell and select Paste.

17.5.25 Click on Apply to send the settings to the AutoPILOT PRO.

17.5.26 Click on Refresh to command the AutoPILOT PRO to send the value to the device.
17.5.27 Change the Comm. Type to Read.

17.5.28 Click on Apply to send the settings to the AutoPILOT PRO.

17.5.29 Click on Refresh to confirm that the device has accepted the new value.
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APPENDICES
A. HMA Terminal Block Layout

Notes:

A. For Modbus devices using ‘A’ and ‘B’ for the RS-485 connection, connect ‘A’ to the ‘- position of

the RS-485 terminal block, and ‘B’ to the ‘+’ position.

B. The RS-485 terminal block is used as the RS-232 terminal block when the positions 3 and 4 DIP
switches are set to the RS-232 mode. See Appendix B.

C. Itisrecommended that the wires connected to the HART terminal block be dressed such that
there is some exposed wire. This will permit connecting a HART modem without breaking the
HART loop in the event that additional device configuration or troubleshooting is required.
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B. HMA DIP Switch Settings

Position 1 ON Normal mode
OFF Default configuration mode
ON P d
Position 2 OFF rORiTES;Z e
E::::Z: z %I;\:: RS485 mode
Egz:::gz i 8::\:: RS232 mode

C. HMA LED Indicators

LED D5

Green: Indicates Power ON

LED D4

Red: Indicates Error (indicated by HMA status bits)

After power on, check the LED status. If the Red LED is ON then check the HMA status by reading

Modbus register 1200.
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D. HMA System Connection Diagram

PC with Modpaoll
and HART
generic
server/host s/w

ar seral)

nnnnn

HA- HA+

Regulated Power

Supply (9 to
30Va@ 200mA)

.

E. Nomenclature Table

HMA Nomenclature

Modbus Poll Nomenclature

Data Type Display

Number of Registers Quantity
Modbus Register Type Function
Modbus Register Number Address
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F. HMA Communication Modbus Registers
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G. HMA Diagnostics Modbus Registers

Parameter Modbus Register Info Modbus Register
Data
type | Number Type Number Bit

Configuration data error 0
No HART communications 1
Communication Mode
(0 ==RS232, 1 ==RS485) 2
EEPROM failure 3
HMA Ready UINT8 1 Input 4
Reserved/Unused 5
Reserved/Unused 6
Configured & connected Slaves mismatch
(mismatch in number or mismatch in 1200
device identification) 7
Reserved/Unused 8
Buckboost Fail 9
Slave 1 malfunction (Comm error) 10
Slave 2 malfunction (Comm error) 11
Slave 3 malfunction (Comm error) UINT8 1 Input 12
Slave 4 malfunction (Comm error) 13
Slave 5 malfunction (Comm error) 14
Configuration data area checksum error 15
Byte 3 bits - Reserved UINT8 1 Input 1201
Byte 4 bits - Reserved UINT8 1 Input
HMA Firmware Version UINT8 8 Input 1205
HMA Serial Number UINT8 6 Input 1213
Number of attached devices UINT8 1 Input 1250
Slave 1 Device Type UINT8 1 Input 1251
Slave 2 Device Type UINTS8 1 Input 1252
Slave 3 Device Type UINT8 1 Input 1253
Slave 4 Device Type UINTS8 1 Input 1254
Slave 5 Device Type UINT8 1 Input 1255
Slave 1 Poll Address UINT8 1 Input 1256
Slave 2 Poll Address UINTS8 1 Input 1257
Slave 3 Poll Address UINT8 1 Input 1258
Slave 4 Poll Address UINTS8 1 Input 1259
Slave 5 Poll Address UINT8 1 Input 1260
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H. HMA Device Information Modbus Registers

Modbus Register Info Modbus Register Number
HMA Mode
Data Device | Slave | Slave | Slave | Slave | Slave
Parameter type | Number | Type Mode 1 2 3 4 5

Polling Address UINT8 1 Input 1000 | 1000 | 1020 | 1040 | 1060 | 1080
Loop Current Mode UINTS8 1 Input 1001 | 1001 | 1021 | 1041 | 1061 | 1081
Device Type UINT16 2 Input 1002 | 1002 | 1022 | 1042 | 1062 | 1082
Min Preambles in request UINT8 1 Input 1003 | 1003 | 1023 | 1043 | 1063 | 1083
Protocol Rev UINT8 1 Input 1004 | 1004 | 1024 | 1044 | 1064 | 1084
Device rev UINT8 1 Input 1005 | 1005 | 1025 | 1045 | 1065 | 1085
S/w rev UINT8 1 Input 1006 | 1006 | 1026 | 1046 | 1066 | 1086
H/W rev/physical sign code | UINTS8 1 Input 1007 | 1007 | 1027 | 1047 | 1067 | 1087
Flags UINTS8 1 Input 1008 | 1008 | 1028 | 1048 | 1068 | 1088
Device ID UINT8 4 Input 1009 | 1009 | 1029 | 1049 | 1069 | 1089
Minimum Preambles in UINTS 1 Input | 1011 | 1011 | 1031 | 1051 | 1071 | 1091
response
Max Device Variables UINT8 1 Input 1012 | 1012 | 1032 | 1052 | 1072 | 1092
Reserved/Unused
Extended field device status | UINT8 1 Input 1014 | 1014 | 1034 | 1054 | 1074 | 1094
Manufacturer code UINT8 1 Input 1015 | 1015 | 1035 | 1055 | 1075 | 1095
Pvt Label Distributor code UINTS8 1 Input 1016 | 1016 | 1036 | 1056 | 1076 | 1096
Device Profile UINT8 1 Input 1017 | 1017 | 1037 | 1057 | 1077 | 1097
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I. Model 706, Model JM4 Modbus Registers

Modbus Register Info

Modbus Register Number

HMA Mode
Data Device | Slave | Slave | Slave | Slave | Slave
HART parameter Type Number | Type Mode 1 2 3 4 5
PV value Float 2 Input 1302 | 1302 | 1312 | 1322 | 1332 | 1342
SV value Float 2 Input 1304 | 1304 | 1314 | 1324 | 1334 | 1344
TV value Float 2 Input 1306 | 1306 | 1316 | 1326 | 1336 | 1346
QV value Float 2 Input 1308 | 1308 | 1318 | 1328 | 1338 | 1348
PV units code UINT8 1 Input 104 104 124 144 164 184
SV units code UINTS8 1 Input 108 108 128 148 168 188
TV units code UINT8 1 Input 112 112 132 152 172 192
QV units code UINT8 1 Input 116 116 136 156 176 196
1101- | 1101 | 1111- | 1121-|1131-| 1141-
Command 48 status bytes UINT8 5 Input 1105 | 1105 | 1115 | 1125 | 1135 | 1145
Serial Number UINT8 6 Input 2100 | 2100 | 2200 | 2300 | 2400 | 2500
Software version UINT8 8 Input 2112 | 2112 | 2212 | 2312 | 2412 | 2512
Reserved/Unused
Blocking Distance Float 2 Holding | 3100 | 3100 | 3200 | 3300 | 3400 | 3500
Level Unit code UINT8 1 Input 2140 | 2140 | 2240 | 2340 | 2440 | 2540
Level Offset Float 2 Holding | 3102 | 3102 | 3202 | 3302 | 3402 | 3502
Level Unit code UINT8 1 Input 2141 | 2141 | 2241 | 2341 | 2441 | 2541
Advanced Password UINT32 2 Input 2156 | 2156 | 2256 | 2356 | 2456 | 2556
Reserved/Unused
HART entered password UINT16 2 Holding | 3110 | 3110 | 3210 | 3310 | 3410 | 3510
Reserved/Unused
Device variable assigned to
SV UINT8 1 Holding | 3130 | 3130 | 3230 | 3330 | 3430 | 3530
Sensitivity UINT8 1 Holding | 3131 | 3131 | 3231 | 3331 | 3431 | 3531
Level Threshold code UINT8 1 Holding | 3132 | 3132 | 3232 | 3332 | 3432 | 3532
Interface Level Threshold
code UINTS8 1 Holding | 3133 | 3133 | 3233 | 3333 | 3433 | 3533
Level Threshold Amplitude UINT8 1 Holding | 3134 | 3134 | 3234 | 3334 | 3434 | 3534
Interface Threshold
Amplitude UINT8 1 Holding | 3135 | 3135 | 3235 | 3335 | 3435 | 3535
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J. Model 705 3x Modbus Registers

HART parameter Modbus Register Info Modbus Register Number
Data HMA Mode
Type Number | Type Device Slave | Slave | Slave | Slave
Mode | Slave 1l 2 3 4 5
PV value Float 2 Input 1302 1302 1312 | 1322 | 1332 | 1342
SV value Float 2 Input 1304 1304 1314 | 1324 | 1334 | 1344
TV value Float 2 Input 1306 1306 1316 | 1326 | 1336 | 1346
QV value Float 2 Input 1308 1308 1318 | 1328 | 1338 | 1348
PV units code UINTS8 1 Input 104 104 124 144 164 184
SV units code UINTS8 1 Input 108 108 128 148 168 188
TV units code UINT8 1 Input 112 112 132 152 172 192
QV units code UINT8 1 Input 116 116 136 156 176 196
1101- 1101- | 1111- | 1121- | 1131- | 1141-
Command 48 status bytes UINT8 4 Input 1104 1104 1114 | 1124 | 1134 | 1144
Serial Number UINTS8 6 Input 2100 2100 2200 | 2300 | 2400 | 2500
Software version UINT8 4 Input 2112 2112 2212 | 2312 | 2412 | 2512
Reserved/Unused
Blocking Distance Float 2 Holding | 3100 3100 3200 | 3300 | 3400 | 3500
Level Unit code UINT8 1 Input 2140 2140 2240 | 2340 | 2440 | 2540
Level Offset Float 2 Holding | 3102 3102 3202 | 3302 | 3402 | 3502
Level Unit code UINT8 1 Input 2141 2141 2241 | 2341 | 2441 | 2541
Reserved/Unused
User Password UINT16 1 Holding | 3120 3120 3220 | 3320 | 3420 | 3520
Reserved/Unused
Device variable assigned to
N UINT8 1 Holding | 3130 3130 3230 | 3330 | 3430 | 3530
Sensitivity UINTS8 1 Holding | 3131 3131 3231 | 3331 | 3431 | 3531
Negative Threshold code UINT8 1 Holding | 3132 3132 3232 | 3332 | 3432 | 3532
Negative Threshold
Amplitude UINTS8 1 Holding | 3133 3133 3233 | 3333 | 3433 | 3533
Interface Lvl Thresh code UINT8 1 Holding | 3134 3134 3234 | 3334 | 3434 | 3534
Interface Lvl Thresh
Amplitude UINT8 1 Holding | 3135 3135 3235 | 3335 | 3435 | 3535
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K. Model R82 R2 Modbus Registers

Modbus Register Info

Modbus Register Number

HMA Mode

Data Device | Slave | Slave | Slave | Slave | Slave
HART parameter Type | Number | Type Mode 1 2 3 4 5
PV value 1302 | 1302 | 1312 | 1322 | 1332 | 1342
SV value Float 2 Input 1304 1304 | 1314 | 1324 | 1334 | 1344
TV value Float 2 Input 1306 | 1306 | 1316 | 1326 | 1336 | 1346
QV value Float 2 Input 1308 | 1308 | 1318 | 1328 | 1338 | 1348
PV units code UINTS8 1 Input 104 104 124 144 164 184
SV units code UINT8 1 Input 108 108 128 148 168 188
TV units code UINT8 1 Input 112 112 132 152 172 192
QV units code UINT8 1 Input 116 116 136 156 176 196

1131
Estrz;na”d 48 status UINTS 2 Input | 1101- | 1101- | 1111- | 1121-| - | 1141-
1102 1102 | 1112 | 1122 | 1132 | 1142

Serial Number UINT8 6 Input 2100 2100 | 2200 | 2300 | 2400 | 2500
Software version UINT8 6 Input 2112 2112 | 2212 | 2312 | 2412 | 2512
Reserved/Unused
Blocking Distance Float 2 Holding | 3100 | 3100 | 3200 | 3300 | 3400 | 3500
Level Unit code UINT8 1 Input 2140 2140 | 2240 | 2340 | 2440 | 2540
Level Offset Float 2 Holding | 3102 | 3102 | 3202 | 3302 | 3402 | 3502
Level Unit code UINT8 1 Input 2141 2141 | 2241 | 2341 | 2441 | 2541
Reference Distance Float 2 Holding | 3104 | 3104 | 3204 | 3304 | 3404 | 3504
Level Unit code UINT8 1 Input 2142 2142 | 2242 | 2342 | 2442 | 2542
Reserved/Unused
Password UINT16 1 Holding | 3120 | 3120 | 3220 | 3320 | 3420 | 3520
TVG Min UINT16 1 Holding 3122 3122 | 3230 | 3330 | 3430 | 3530
Reserved/Unused
Device variable assigned
to SV UINT8 1 Holding 3130 3130 | 3230 | 3330 | 3430 | 3530
Dielectric Range code UINT8 1 Holding | 3131 | 3131 | 3231 | 3331 | 3431 | 3531
Turbulence code UINT8 1 Holding 3132 3132 | 3232 | 3332 | 3432 | 3532
Rate of Change code UINT8 1 Holding | 3133 | 3133 | 3233 | 3333 | 3433 | 3533
Foam code UINT8 1 Holding 3134 3134 | 3234 | 3334 | 3434 | 3534
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L. Model RX5 Modbus Registers

Modbus Register Info

Modbus Register Number

HMA Mode
Data Device | Slave | Slave | Slave | Slave | Slave
HART parameter Type | Number | Type Mode 1 2 3 4 5
PV value 1302 | 1302 | 1312 | 1322 | 1332 | 1342
PV units code UINT8 1 Input 104 104 124 144 164 184
Command 48 status bytes | UINT8 1 Input 1101 | 1101 | 11211 | 1121 | 1131 | 1141
Serial Number UINT8 6 Input 2100 | 2100 | 2200 | 2300 | 2400 | 2500
Software version UINT8 6 Input 2112 | 2112 | 2212 | 2312 | 2412 | 2512
Reserved/Unused
Blocking Distance Float 2 Holding | 3100 | 3100 | 3200 | 3300 | 3400 | 3500
Level Unit code UINT8 1 Input 2140 | 2140 | 2240 | 2340 | 2440 | 2540
Level Offset Float 2 Holding | 3102 | 3102 | 3202 | 3302 | 3402 | 3502
Level Unit code UINT8 1 Input 2141 | 2141 | 2241 | 2341 | 2441 | 2541
Distance Float 2 Input 2150 | 2150 | 2250 | 2350 | 2450 | 2550
Echo Strength Float 2 Input 2153 | 2153 | 2253 | 2353 | 2453 | 2553
Reserved/Unused
Password UINT16 1 Holding | 3120 | 3120 | 3220 | 3320 | 3420 | 3520
Reserved/Unused
Dielectric Range code UINTS8 1 Holding | 3130 | 3130 | 3230 | 3330 | 3430 | 3530
Turbulence code UINT8 1 Holding | 3131 | 3131 | 3231 | 3331 | 3431 | 3531
Rate of Change code UINT8 1 Holding | 3132 | 3132 | 3232 | 3332 | 3432 | 3532
Foam code UINTS8 1 Holding | 3133 | 3133 | 3233 | 3333 | 3433 | 3533
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M. Model 355 Modbus Registers

Modbus Register Info Modbus Register Number
HMA Mode
Data Device | Slave | Slave | Slave | Slave | Slave
HART parameter Type | Number | Type Mode 1 2 3 4 5

PV value Float 2 Input 1302 | 1302 | 1312 | 1322 | 1332 | 1342
SV value Float 2 Input 1304 | 1304 | 1314 | 1324 | 1334 | 1344
TV value Float 2 Input 1306 | 1306 | 1316 | 1326 | 1336 | 1346
QV value Float 2 Input 1308 | 1308 | 1318 | 1328 | 1338 | 1348
PV units code UINTS8 1 Input 104 104 124 144 164 184
SV units code UINTS8 1 Input 108 108 128 148 168 188
TV units code UINT8 1 Input 112 112 132 152 172 192
QV units code UINT8 1 Input 116 116 136 156 176 196
Command 48 status UINTS 5 Input 1101- | 1101- | 1111- | 1121-| 1131- | 1141-
bytes 1102 | 1102 | 1112 | 1122 | 1132 | 1142
Serial Number UINTS8 6 Input 2100 | 2100 | 2200 | 2300 | 2400 | 2500
Software version UINT8 6 Input 2112 | 2112 | 2212 | 2312 | 2412 | 2512
Reserved/Unused
Blocking Distance Float 2 Holding | 3100 | 3100 | 3200 | 3300 | 3400 | 3500
Level Unit code UINT8 1 Input 2140 | 2140 | 2240 | 2340 | 2440 | 2540
Level Offset Float 2 Holding | 3102 | 3102 | 3202 | 3302 | 3402 | 3502
Level Unit code UINT8 1 Input 2141 | 2141 | 2241 | 2341 | 2441 | 2541
Range Float 2 Holding | 3104 | 3104 | 3204 | 3304 | 3404 | 3504
Level Unit code UINTS8 1 Input 2142 | 2142 | 2242 | 2342 | 2442 | 2542
Damping Value Float 2 Holding | 3106 | 3106 | 3206 | 3306 | 3406 | 3506
Reference Distance Float 2 Holding | 3108 | 3108 | 3208 | 3308 | 3408 | 3508
Level Unit code UINT8 1 Input 2144 | 2144 | 2244 | 2344 | 2444 | 2544
Reserved/Unused
Password UINT16 1 Holding | 3120 | 3120 | 3220 | 3320 | 3420 | 3520
Reserved/Unused
Device variable assigned
to SV UINT8 1 Holding | 3130 | 3130 | 3230 | 3330 | 3430 | 3530
Peak Threshold UINT8 1 Holding | 3131 | 3131 | 3231 | 3331 | 3431 | 3531
TVG UINT8 1 Holding | 3132 | 3132 | 3232 | 3332 | 3432 | 3532
Reserved/Unused
Echo Strength UINTS8 1 Input 2160 | 2160 | 2260 | 2360 | 2460 | 2560
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N. Enhanced Jupiter Modbus Registers

Modbus Register Info

Modbus Register number

Data Slave | Slave | Slave | Slave | Slave
HART parameter type | Number | Type 1 2 3 4 5

PV value Float 2 Input 1302 | 1302 | 1312 | 1322 | 1332 | 1342
SV value Float 2 Input 1304 | 1304 | 1314 | 1324 | 1334 | 1344
PV units code UINTS8 1 Input 104 104 124 144 164 184
SV units code UINTS8 1 Input 108 108 128 148 168 188
Command 48 status bytes | UINTS8 1 Input 1101 | 1101 | 1111-| 1121 | 1131-| 1141
Serial Number UINTS8 6 Input 2100 | 2100 | 2200 | 2300 | 2400 | 2500
Software version UINT8 4 Input 2112 | 2112 | 2212 | 2312 | 2412 | 2512
Reserved/Unused
Trim Level Float 2 Holding | 3100 | 3100 | 3200 | 3300 | 3400 | 3500
Level Unit code UINTS8 1 Input 2140 | 2140 | 2240 | 2340 | 2440 | 2540
Trim Ifc Level Float 2 Holding | 3102 | 3102 | 3202 | 3302 | 3402 | 3502
Level Unit code UINTS8 1 Input 2141 | 2141 | 2241 | 2341 | 2441 | 2541
Reserved/Unused
Password UINT16 1 Holding | 3120 | 3120 | 3220 | 3320 | 3420 | 3520
Reserved/Unused
Device variable assigned
to SV UINTS8 1 Holding | 3130 | 3130 | 3230 | 3330 | 3430 | 3530
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0. E3 Modulevel Modbus Registers

Modbus Register Info

Modbus Register number

HMA Mode
Data Device | Slave | Slave | Slave | Slave | Slave
HART parameter type Number | Type Mode 1 2 3 4 5
PV value Float 2 Input 1302 | 1302 | 1312 | 1322 | 1332 | 1342
PV units code UINT8 1 Input 104 104 124 144 164 184
1101- | 1101- | 121112- | 1121- | 1131- | 1141-

Command 48 status bytes | UINT8 4 Input 1104 | 1104 | 1114 | 1124 | 1134 | 1144
Serial Number UINTS8 6 Input 2100 | 2100 | 2200 | 2300 | 2400 | 2500
Software version UINTS8 4 Input 2112 | 2112 | 2212 | 2312 | 2412 | 2512
Reserved/Unused
Trim Level Float 2 Holding | 3100 | 3100 | 3200 | 3300 | 3400 | 3500
Level Unit Code UINT16 1 Input 2140 | 2140 | 2240 | 2340 | 2440 | 2540
Process SG Float 2 Holding | 3102 | 3102 | 3202 | 3302 | 3402 | 3502
Trim SG Float 2 Holding | 3104 | 3104 | 3204 | 3304 | 3404 | 3504
Reserved/Unused
Password UINT16 1 Holding | 3120 | 3120 | 3220 | 3320 | 3420 | 3520
Operating Temperature UINT16 1 Holding | 3122 | 3122 | 3222 | 3322 | 3422 | 3522
Temperature units code UINT8 1 Input 2160 | 2160 | 2260 | 2360 | 2460 | 2560
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P. LevelMaster Error and Warning Codes
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Error Code Model 706 Model JIM4
1 Software Error SW Error (Main)
2 RAM Error RAM Error (Main)
3 ADC Failure ADC Error (Main)
4 EEPROM Error EEPROM Error
5 Analog Board Error CoP in Flash Mode
6 Analog Output Error SW Conflict (CoP)
7 Spare 1 Spare 1
8 Default Parameters Analog Board Error
9 No Probe SW Error (CoP)
10 No Fiducial RAM Error (CoP)
11 No Echoes ADC Error (CoP)
12 Upper Echo Lost Spare 2
13 Spare 2 Analog Ouput Error
14 EoP > Probe End No Probe
15 Level Below Probe End |Probe Memory Error
16 EoP Below Probe End |Probe Info Corrupt
17 Safety Zone Alarm Spare 3
18 Config Conflict New Probe
19 Hi Volume Alarm Default Parameters
20 Hi Flow Alarm No Float Detected
21 Spare 3 Spare 4
22 Initializing Config Conflict
23 Analog Output Fixed Hi Volume Alarm
24 Config Changed Spare 5
25 Spare 4 Extra Float Detected
26 Spare 5 2nd Float Missing
27 Spare 6 Initializing
28 Ramp Interval Error Config Changed
29 Hi Elec Temp Spare 6
30 Lo Elec Temp Xmtr Calib Req'd
31 Calib Reqg'd Spare 7
32 Echo Rej Invalid Temp Calib Req'd
33 Spare 7 Hi Elec Temp
34 Inferred Level Lo Elec Temp
35 Adj Analog Output Spare 8
36 Totalizer Data Lost Spare 9
37 No Probe Target Adj Analog Output
38 Low Supply Voltage Low Supply Voltage
39 Dry Probe Spare 10
40 Spare 8 Lo Echo Strength
41 Lo Echo Strength Lo Ifc Echo Strength
42 Lo Ifc Echo Strength Hi Noise / LviThresh
43 Spare 9 Hi Noise / IfcThresh
44 Spare 10 Spare 10
45 Sequence Record Sequence Record
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Q. Level Unit Codes

Code a4 45 47 48 49
Unit feet meters inches centimeters | millimeters
R. Parameter Codes
SV Code Model 706 Model JIM4 MOde:R;OS 3x Model R82 R2 Model 355 E3 Modulevel

0 Level Level Level Level Level Level
1 Ifc Level Ifc Level Volume Volume Flow Ifc Level
2 Ifc Thickness Ifc Thickness Ifc Level Distance Volume Density
3 Volume Volume Ifc Volume Echo Strength Head

4 Flow Fill Rate Flow Distance

5 Distance Distance Head Totalizer R

6 Echo Strength Echo Strength Totalizer R Totalizer NR

7 Head Elec Temp Totalizer NR Process Temp

8 Totalizer R Ifc Echo Custom Unit

Strength

9 Totalizer NR
10 Elec Temp
11 Ifc Echo

Strength
12 Probe Buildup
SV Code Enha.nced
Jupiter

0 Level

1 Ifc Level

2

3

4

5

6

7

8

9
10
11
12
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Threshold Model 706 Model JM4 Model 705 3x
Code R2
0 Auto Largest Auto Largest Fixed
1 Fixed Fixed CFD
2 Auto Upper Sloped
3 Sloped
Dielectric
Range Model R82 R2 Model RX5
Code
0 1.7-3 1.7-3
1 3-10 3-10
2 10-100 10 -100
Turbulence |\ delrR82R2 | Model RX5
Code
0 None None
1 Light Light
2 Medium Medium
3 Heavy Heavy
Rate of
Change Model R82 R2 Model RX5
Code
0 <5in/min <5in/min
1 5-20in/min 5-20in/min
2 20-60in/min | 20-60in/min
3 >60in/min >60in/min
Foam Code| Model R82 R2 Model RX5
0 None None
1 Light Light
2 Medium Medium
3 Heavy Heavy
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About Modbus

Our Mission

The Modbus Organization is a group of independent users
and suppliers of automation devices that seeks to drive
the adoption of the Modbus communication protocol suite
and the evolution to address architectures for distributed
automation systems across multiple market segments. The
Modbus Organization will also provide the infrastructure
to obtain and share information about the protocols, their
application and certification to simplify implementation by
users resulting in reduced costs.

Organization

The Modbus Organization is a membership-based trade
association, incorporated as “Modbus Organization, Inc.”
under the laws of the Commonwealth of Massachusetts,
USA and recognized by the U.S. Internal Revenue
Service as a nonprofit organization under Internal
Revenue Code 501(c)(6). Donations to the organization
are not deductible as charitable contributions but may
be deductible as a business expense. The Modbus
Organization’s annual IRS Form 990 is available upon
request via our contact page, providing the complete
name, address, and e-mail address of the requesting
organization or individual.

‘#ﬂndbus

Our Member Logo

Our membership logo symbolizes a round table, meaning
that we invite all our members to participate in the
technical and educational activities of our organization.
Suppliers large and small, system integrators, end users,
open source developers, educators and other interested
parties are all invited to join in the discussions that will
take the Modbus protocol into the future.

Our Activities

The Modbus Organization engages in a broad range of
activities relating to the maintenance and proliferation of
the Modbus protocol. Some of these activities include:

e Participation in standards activities worldwide.

* Leading the evolution of the Modbus protocol and its
variants.

* Encouraging and assisting the use of Modbus across
a broad spectrum of physical layers and transmission
media.

* Maintaining and evolving a conformance testing
program to insure greater interoperability of Modbus
devices.

® Providing information to users and supplers alike to help
them be successful in their use of Modbus.

* Engaging in educational and promotional efforts
including trade shows, newsletters, this website, and
other outreach activities.

Our Invitation

Our invitation is to you, as a Modbus user or supplier,

fo join in our activities, share in the benefits of Modbus
Organization membership, and help us bring Modbus into
the future. We are committed to maintaining Modbus as
the world’s leading protocol for industrial automation, and
invite you to take your place at our roundtable.

For more information about Modbus Organization
membership, please see our Membership Flyer and
Membership Application. Refer to our contact page
(http://modbus.org/contact.php) for ways to get in touch -
we'd be glad to hear from youl

@ Magnetrol

705 Enterprise Street ¢ Aurora, lllinois 60504-8149 ¢ 630-969-4000 » Fax 630-969-9489
info@magnetrol.com ¢« www.magnetrol.com
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