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1. General information

1.1 Safety instructions: Used symbols and their meanings
é I Warning marks activities which, if not carried out correctly, can affect the safety of persons or property.

Notice marks activities which have major influence on the correct operation. Non-observance of these notes may lead to
consequential damage.

1.2 Notes to the operation instructions

This manual describes the HART interface for SEVEN electric actuators.
You can find more detailed information about the electric actuators in the Y070.302/EN (PROFITRON/HiMod) operation instructions.

This operation instructions is complete only in combination with the operation instructions of the respective actuator.
The safety information contained in the operation instructions must be heeded at all times when working with the
actuators!

2 General HART description

HART is a communication protocol for field devices.

HART can be implemented with two technologies differing in terms of transmission physics:
e Wired HART communication in brief called HART, and
e Wireless HART communication in brief called “WirelessHART".

Wired HART is based on an analog 4 — 20 mA signal.
“WirelessHART” is based on standardized radio technology in the 2.4 GHz license free frequency band.

2.1 Data exchange principle using HART

HART (Highway Addressable Remote Transducer) is an open protocol for bidirectional data exchange between DCS and field device,
enabling both analog and digital communication at the same time.

HART always requires an analog current signal 4 — 20 mA for data exchange. Higher frequency, digital HART signals are superimposed
by means of an FSK (frequency shift keying) modem.

HART signal
Data bits
la+ 0.5 mA
la [MA] ardom
201 la
la—0.5mA
E 1 0
% 1200 Hz 2200 Hz
(=]
S
©
c
©

Commands from control system
Response from field device

0 1 2 t[s]
time

Fig.: Digital HART signal (1,200 Hz = 1/ 2,200Hz = 0) superimposed on the analog current signal (4 — 20 mA)
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2.2

2.3

2.4
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Access rights - data exchange
In HART applications, distinction is made between DCS/operating device (master) and field device (slave).

HART communication between DCS/operating device and field device is implemented using data exchange (half-duplex) while the field
device only issues an acknowledgment upon receiving a command message.

Depending on the actual process data, complete data exchange with both command telegram issued by the master and acknowledgment
telegram issued by the slave requires 0.5 s on an average.

Master
(Control system /
operating device)

Response Command
(Acknowledgement, data) (Request, commands, data)

(Field device)
Fig.: HART data transaction with command and acknowledgment telegram

Topology — HART device wiring

Similar to typical fieldbus systems, HART applications accept two masters: the primary master as control system in the DCS and, for
sporadic use in the field, the secondary master as handheld terminal or a PC/laptop with preceding FSK modem. For field devices and the
handheld terminal, the FSK modem, also called HART modem, is integral part of the device.

HART applications accept different wiring options. Typically the point-to-point connection is implemented, whereby the master is only
communicating to one HART field device.

Control system

Master

HART modem HART field device

4 —20 mA I

Hand-held terminal
Fig.: Point-to-point connection

Within a multidrop connection, several field devices are connected to a HART communication cable. In this case, the analog signal as
carrier of HART communication is set to 4 mA.

Each field device (max. 63 devices) must be assigned a HART address which can be entered at the local control unit of the actuator. The
address is set to “0” in the factory.

Communication between all participants (master and slave) is exclusively performed via digital HART commands or responses.

When using this technology, consider the comparatively slow date exchange rate of approx. 0.5 s per field device.

HART communication cables

Selecting the appropriate HART communication cables is of crucial importance. Selection depends on length and cross section as well as
the environment in case external signals might cause interference.

- Total load (incl. cable resistance) of a HART device of minimum 230 Ohm and maximum 1,100 Ohm and
- Heed sufficient distance to power cables!

The communication cables must have a sufficient cross section and an appropriate length.

n@’ * To ensure trouble-free data transmission, the following must be considered:
We recommended using twisted two-wire lines shielded in pairs!

Y070.365/EN



3.1

3.2

3.3

HART interface

ﬂgb | The HART interface is pre-installed and tested in all devices that leave the factory "HART-capable"!

Identification data

Identification data for the HART interface registered for SEVEN actuators:
. Manufacturer ID:  0x607C
. Model Name: SEVEN
e Device Type: OXE1FE

Basics on the HART interface

The HART interface converts the digital control commands (OPEN, CLOSE, STOP and EMERGENCY) modulated to the analog output
AO2 (standard) or analog input Al2 (option "C80") for controlling the actuator by means of the integrated HART modem into binary control
commands.

Furthermore, all parameters which can be set and read in the local mode (e.g. for commissioning, diagnostic, status signals) can be
transmitted as digital commands (command = write parameter, request = read parameters).

On the other hand, the actuator will send on request the states of its binary signaling outputs, the actual value/setpoint at the analog
outputs/inputs as well as the confirmation of parameters changes or requested parameter data as telegram via the HART modem to the
DCS/the operating device.

ﬂ%’ | Unless ordered otherwise, analog output AO2 is used for transmission of the HART communication!

Independent of the digital HART communication, all binary and analog inputs/outputs are still available.
It is therefore still possible to operate the actuator via binary control commands (OPEN, CLOSE, STOP and EMERGENCY) and send
binary signals to the DCS while HART communication is only applied for commissioning and diagnostics.

ng:’ Should the control commands be defined via HART, "Control mode” or “Alternative control mode” “Fieldbus: ...” must be
programmed!

In this instance, the analog value communicated via the analog output AO2 or analog input Al2 to/from the DCS is not influenced.

Establishing the HART connection HART interface

The HART connection is performed via the round plug of the electrical
connection, refer also to the enclosed wiring diagram.

Connection to round plug for HART communication via

e Analog output AO2 (standard),
HART device category "Current Output*;
=> round plug, pins 49 and 50
+ pin 48 (option "C67") for passive
24V DC supply of the analog output.
e Analog input Al2 (option "C80"),
HART device category "Actuator”;
=> round plug, pins 13 and 14.

HART connection

Fig.: Establishing the HART connection

connection!

n@z‘ For “WirelessHART” communication, option "C26“, the wireless adapter is already fitted and connected to the electrical
“WirelessHART” communication via HART interface is internally wired to analog output AO2.
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3.4

3.5
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Setting the HART communication

The HART interface, also called additional module for HART connection is integrated into the electronics unit and connected to the control
board via flat-ribbon cable.

DIP switches S1 and S2 are located on the HART interface, they are used to set the signal transmission for HART communication via
AO2, via Al2 or wireless.

The DIP switch positions of S1 and S2 required for HART communication transmission have been set and tested according to the order in
the factory.

Opening the electronics unit is only required if the HART communication is to be transmitted via a different analog signal after
delivery or if the actuator was retrofitted for “WirelessHART” communication!

Subsequent modification of the HART communication transmission can be achieved by changing DIP switch positions S1 and S2.
For this, the cover of the electronics unit must be removed.

DIP switches S1 and S2 have the same setting options:
e DIP switch S1

No = wired HART communication
(default setting).

Yes = wireless HART communication
“WirelessHART";

=> is set if option
"C26" was ordered.

DIP switch S2

AE2 = HART communication is
transmitted via analog input Al2;
=> is set if option

"C80" was ordered.

AA2 = HART communication is transmitted
via analog output AO2
(default setting).
=> This setting is also

required for wireless HART ) . . )
communication (option "C26%). Fig.: DIP switch setting at HART interface

Integration into the DCS software

To ensure device-specific parameters of the operating device software (DCS, hand-held terminal) can be correctly applied and
interpreted, basic knowledge of their meaning is required. This information is contained as device description in an Electronic Device
Description, in short EDD, which is standardized in terms of structure, contents and coding.

The EDD is provided on request.

Y070.365/EN



4 HART commands

ISy

- PV (primary variable)
- SV (secondary variable)

- PV (primary variable) =
- SV (secondary variable) =

Two dynamic variables are implemented.

e HART device category "Current Output” with HART communication via analog output AO2 (standard):
Actual position value [..,. %] ,
Setpoint [..,. %]).

o HART device category "Actuator” with HART communication via analog input Al2 (option "C80 “):

Setpoint [..,. %)]) ,
Actual position value [..,. %]!

SIPOS support the instructions of the HART protocol of revision 7.4!

4.1 Universal commands
Commands from Master Response from Slave
No. | Function Byte | Datain command | Byte Datain reply
0 Read Unique Identifier none 0 "254"
1-2 Expanded Device Type
(Default value OXE1FE)
3 Minimum Number of Preambles Request
Message (Default value 5)
4 HART Protocol Major Revision
(Default value 7)
5 Device Revision Level
6 Software Revision Level
7, Bit 0-2 Physical Signaling Code
7, Bit 3-7 Hardware Revision Level of the electronics
8 Flags
9-11 Device Identification Number
12 Minimum Number of preambles for
Response Message
13 Maximum Number Device Variables
14-15 Configuration Change Counter
16 Extended Field Device Status
17-18 Manufacturer Identification Code
(Default value 0x607C)
19-20 Private Label Distributor Code
(= Byte 17-18)
21 Device Profile
1 Read primary variable none Unit "percent”
1-4 LPrimary variable* in 0.1 %
2 Read current and percent of range none 0-3 PV in mA
4-7 PVin %
3 Read current and dynamic variables none 0-3 PVin mA
4 Primary variable code
5-8 Primary variable
9 Secondary variable code
10-13 Secondary variable
14 unused
15-18 unused
19 unused
20-23 unused
6 Write polling address 2 0 0 Polling address (0..63)
1 1 Loop Current Mode (0- disabled .. 1- enabled)
7 Read loop configuration none 0 Polling address (0..63)
1 Loop Current Mode (0- disabled .. 1- enabled)

Y070.365/EN
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Commands from Master

Response from Slave

No. | Function Byte Data in command | Byte Data in reply
Read dynamic variable classification none 4 According HART specification
Read device variables with status 1.8 Variable According HART specification
11 | Read unique identifier associated see see function 0
with tag function 0
12 | Read message none 0-23 Message
13 | Read tag, descriptor, date none 0-5 Tag
6-17 Descriptor
18-20 Date
14 | Read primary variable none 0-2 Transducer Serial Number
sensor information 3 Transducer Limits and Minimum Span Units
Code
4-7 Upper Transducer limit
8-11 Lower Transducer limit
12-15 Minimum Span
15 | Read output information none 0 PV Alarm Selection Code
1 PV Transfer Function Code
2 PV Units Code
3-6 PV Upper Range value
7-10 PV Lower Range value
11-14 PV Damping Value
15 Write protect Code
16 Reserved Not Used
17 PV Analog Channel Flags
16 | Read final assembly number none 0-2 Final assembly number
17 | Write message 0-23 Message 0-23 Message
18 | Write tag, descriptor, date 0-5 Tag 0-5 Tag
6-17 Descriptor 6-17 Descriptor
18-20 Date 18-20 Date
19 | Write final assembly number 0-2 Final assembly 0-2 Final assembly number
number
20 | Read long tag none 0-31 Long tag
21 | Read unique identifier associated with| 0-31 Long tag 0-21 If Long tag is OK, response as with
long tag command 0
22 | Write long tag 0-31 Long tag 0-31 Long tag
38 | Reset configuration changed flag 0-1 Value from 0-1 Value from Configuration changed counter
Configuration
changed counter

Page 8
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Commands from Master

Response from Slave

No. | Function Byte.Bit | Datain command Data in reply
48 | Read additional device status The command is
0.0 ready + remote acknowledged with one of
the following response

0.1 EMERGENCY operating possible codes:
0.2 sum fault signal 0=no
0.3 motor lock active via mode input 1=yes
0.4 factory programming OK

i, 0.5 end positions OK

EE 0.6 actuator parameterization OK

z 0.7 commissioning local OK

'é 1.0 hand wheel/crank operated

= 11 remote active

.g' 1.2 actuator in end position CLOSE

k4] 1.3 actuator in end position OPEN

ﬁ 1.4 tripping torque CLOSE reached

E_g 15 tripping torque OPEN reached

$2|16 actuator running in CLOSE direction

§ E 1.7 actuator running in OPEN direction
2.0 command ,EMERGENCY* active

i, 21 intermediate contact CLOSE active

EE 2.2 intermediate contact OPEN active

z 2.5 warning motor temperature

'é 2.6 motor protection active

g 2.7 motor warranty present

.g' 3.0 maintenance necessary

k4] 3.3 positioner with split-range functionality enabled

ﬁ 3.4 travel dependent output speed adjustment enabled

-é_: 3.5 analog output speed setpoint enabled

£$2|36 positioner enabled

§ E 3.7 process controller enabled
4.4 travel dependent freely adjustable positioning times enabled

i, 4.5 Bluetooth available

EE 4.6 customer variant subject to charges

z 4.7 customer variant subject to charges enabled

'é 5.0 electronic temperature sensor available

g 5.1 non-intrusive position encoder available

.g' 5.2 travel dependent freely adjustable positioning times valid

o 5.3 add-on PCB AI2/AO2 enabled

ﬁ 5.4 add-on PCB AI2/AO2 with HART interface enabled

é—% 5.5 error remote source

$=|656 keep actual process value

§ E 5.7 approach fixed setpoint value

Ext. Field Device 6.0 Maintenance required
Status 6.1 Device variable alert

6.2 Critical power failure
6.3 Failure
6.4 Out of specification
6.5 Function check

Y070.365/EN
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Commands from Master

Response from Slave

No.

Function

Byte.Bit

Data in command

Data in reply

48

Read additional device status

Standardized 8.0 Device variable simulation active (= 0)
Status 0 8.1 Non-volatile memory defect
8.2 Volatile memory defect (= 0)
8.3 Watchdog reset executed (= 0)
8.4 Power supply conditions out of range
8.5 Environmental conditions out of range (= 0)
8.6 Electronic defect
8.7 Device configuration locked (= 0)
Standardized 9.0 Status simulation active (= 0)
Status 1 9.1 Discrete variable simulation active (= 0)
9.2 Event notification overflow (= 0)
Analog Channel 10.0 Analog channel saturated
Saturated
Standardized 11 (=0)
Status 2
Standardized 12 (=0)
Status 3
Analog Channel 13 (=0)
Fixed
14.1 Flash Memory defect
= 14.2 RAM defect
% |13 EEPROM defect
i 14.4 internal voltage faulty
é 14.5 Watchdog active
g 14.6 high current converter
-g' 15.0 main supply voltage fault
k4] 15.1 high voltage
g 15.2 low voltage
-g_ Q 15.3 moved too far
891|154 no signal potentiometer
§ E 15.5 no signal motor temperature
= 16.0 analog input AI2 | > 21 mA or | < 3.6 mA
9(: 16.1 analog input Al1 | > 21 mA or | < 3.6 mA
z 16.2 analog output AO1 defect
‘é 16.5 blocked in move
s 16.6 run time error
-g 16.7 motor temperature too high
B 17.1 fault Bluetooth
% 17.2 fault electronic temperature
é.t' 17.3 no signal non-intrusive position encoder
82174 no communication non-intrusive position encoder
§ S 17.6 no signal standstill sensor

The command is
acknowledged with one of
the following response

Page 10

Y070.365/EN




Commands from Master

Response from Slave

No. | Function

Byte.Bit

Data in command

Data in reply

48 Read additional device status

The command is
acknowledged with one of

o 18.0 fault analog PCB AI2/A02 the following response
ﬁ *é 18.1 failure HART communication codes:
g g 182 fault analog output AO2 0=no
s rove
SETE
Device Specific 20 (=0)
Status 1 =0)
22 (=0)
23 (=0)

Y070.365/EN
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4.2 Device specific commands

Commands from Master

Response from Slave

No. Function Byte.Bit | Datain command Byte Data in reply
128 Write actuator control 0.0 control command CLOSE The command is acknowledged with
0.1 control command OPEN one of the following response codes:
0.2 setpoint valid 0 = success
0.3 fault signal reset 5 = error
04 control command - Insufficient data received
EMERGENCY
0.5-0.7 | unused
1.0-1.7 | unused
2.0-2.7 | setpoint
(high-byte) 0 ... 10000
3.0-3.7 | setpoint (= 0-100%)
(low-byte)

129 Read actuator output signals none 1 The actuator signals whether the
signal at the respective signaling
output is active or inactive:

Bit 0 > Output 1
Bit 1 - Output 2
Bit 2 > Output 3
Bit 3 > Output 4
Bit 4 > Output 5
Bit 5 > Output 6
Bit 6 > Output 7
Bit 7 > Output 8
160 Read parameter 2 Includes the parameter 3-6 The response includes parameter
number (bytes 0 — 1) number (bytes 0 — 1), parameter
value (bytes 2 —5) ¥
The parameter number is as well as one of the following
listed in the appendix "HART response codes:
Param(-iter list* under 0 = success
ParNo*“. _
2 = error
- Forbidden parameter
number selection
(PARAM_NOT_OK)
5 =error
- Insufficient data received
161 Write parameter 3-6 Includes the parameter 2 The response includes parameter

number (bytes 0 — 1) and the
para-meter value (bytes 2 —
5)9

The parameter number is
listed in the appendix "HART
parameter list* under
"ParNo*.

number (bytes 0 — 1),
as well as one of the following
response codes

0 = success
2 = error
- Forbidden parameter
number selection
(PARAM_NOT_OK)
3 =error
- Parameter value too large
5 = error
- Insufficient data received

1

Page 12

The data length depends on the format of the parameter value:
- Byte parameter (byte 2),
- Word parameter (bytes 2 — 3),

- Double word parameter (bytes 2 — 5).
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