Einbau- und Betriebsanleitung 4581-8360
Installation and Operating instructions
Instructions de montage et de service

Baureihe / Series / Séries
Bus System BS 4581 Profibus DP BS 4581

TUBI

VALVES

info@tubi-valves.com

PROFIBUS_DP +31(0)229 220 005

Version Z2025.683/01

Operation instructions

Electric part-turn actuators
in version ST 51xx and PROFIBUS-DP interface Operation instructions
interface. Software version: Z025.683/01

TABLE OF CONTENTS Page
1 SAFETY INSTRUCTIONS ...t sessssssssssssssssssesssssssssssssssssssssasssssssnns 3
1.1 RANGE OF APPLICATION .....vveveeeeeeeeteteeeeeeeeeseeeeeessaseseeesessessssesesseseseessesesenenseseesennenens 3
1.2 SHORT DESCRIPTION. ....evvveeeteeeseeeeeeeeeeteeseeteseseseseesasessesesessesesesesseeessesesesesssnesesesesnenas 3
1.3 COMMISSIONING ...ttt ee e eeees et et st et enesseeeesaeeseeseseeseneneseeseeeeeesesesesesnennenennens 3
14 MAINTENANCE ...ttt ettt e s es et en s ettt esse st et st enneneeaesenaseeeeeeenenenes 3
15 VWARNINGS AND NOTES ...eveveveeeeeeeeeeeseeeeeeeesessssesneseesseesessasenenesesssssenesesnseesessaneneneaes 3
2  TRANSPORT AND STORAGE .......cocoviricmsmnssssss s ssssssssssesssssssssssssssnsasasasses 3
3  GENERAL INFORMATION ABOUT PROFIBUS:-DP.......cccorrmmircrmrmrmrssesesessssssssssesesns 3
3.1 BASIC CHARACTERISTICS ...ttt eesesese s s st eess s st st st enesessesenasesssassnenenenes 4
3.2 BASIC FUNCTIONS OF PROFIBUS-DP........co oottt 4
33 TRANSFER MODE ...ttt e eeeeeeeee e et eeee e eeen et e eeeee e s ensseeeseeeeen et eeseeeeneenenensesnarenenaes 4
34 BUS ACCESS..... ettt ee et et e et et ee e e e et ee e e s e e e e e eeee e et enen s et neneenens 4
35 COMMUNICATION ...t eeeeeee et et e e e e e eeee e e eeener et seseeeeeeen s essesseseneenenessesenaeeeeneneneens 4
3.6 FUNCTIONALITY .ttt n sttt st st s st s et aeenen s 4
37 PROTECTION FUNCTIONS. ...ttt sttt eesesesees s st eetetss st st snenesessesesesesassssnsnenenes 4
38 STATION TYPES ...eveeeeseseeeee ettt e et et ettt s st et et sese st s s s e et etesessese st st stenenenaenanas 5
4 TECHNICAL DATA....oocitrrs s ass s st ss s ssassssans 5
5  BS 4581 PROFIBUS DP DESIGN ......cccoceiiiicrmmssssesssmssssssssssssssssssssssssssssssssssssssenes 6
6 BUS CONNECTION......ccoeeccciiiis s sssssssssssessss s s s sssssssasasass 6
6.1 REDUNDANT BUS CONNECTION .....c.ceeeeeereeseseseessseseeeseseeesesesesssssssnesesessesesessssssssnenenes 7
6.2 BUS CABLES ...ttt ettt ettt st st st s s sttt eeenen s 7
6.3 SETTING OF THE BUS ADDRESS .......vveeeeeeeeeeeeeeeeeeesesseseeeeesesenessessssensesesessssesesesenenensens 7
7  COMMISSIONING WITH CONTROLS. ...t sssssssssssssssssssssssssssssnes 8
7.1 INTRODUCTION ...ttt eeee e e et et e e e e e eseeeessaneeenesseseneeeeenenenenseenanenennaes 8
7.2 PROGRAMMING ...t esese st etetese s eeses st en sttt se st st st s eses e ae et e s et esenenenenes 8
7.3 CONFIGURATION ...ttt sttt sttt st st sttt ss s et st b et ssen s st sesnerassan e e 8
74 COMMUNICATION START-UP..... ettt eeeeeee e eeen et s s e e s eeaeseseeeeseneseenesaeeeenenenaens 9
75 DESCRIPTION OF USER PARAMETERS .......vveeeeeeeeeeseeeeeeeeeeeseseeeeeseneneesesesreneeneseeseneenens 9

®
R I( Seite 1

REGELTECHNIK
I cccccccucccucccccccocancan KORNWESTHEIM

15.08.2002 Adinin'u\d&']i{}ﬁl Emernarional, Inc.



Einbau- und Betriebsanleitung 4581-8360
Installation and Operating instructions e

Instructions de montage et de service

8 PROCESS REPRESENTATION INPUT ......ccoverrecrmnesssessssssesssssessssessssssssssssesssssens 15
8.1  PROCESS REPRESENTATION INPUT (DEFAULT PROCESS REPRESENTATION) ................ 15
8.2 PROCESS SIGNIFICATION INPUT .....ooooemrvveeremessiesssessessssssssssssesssssssssssssssssssssassssnes

9 PROCESS REPRESENTATION OUTPUT

10 DESCRIPTION OF ACTUATOR FUNCTIONS ......covtrrireecmrersssssesesssssssssseseseaens 21
10.1  OPERATION COMMANDS FOR OPEN / CLOSE OPERATION .....cvcvveeeeeeeeeeeeeeeeeeeeseneenns 21
10.2  POSITIONER ..ottt eeeee e eeeetet et et e e e e et seeseseseeeesessesseaeeeseeseeeeeseseneneeneeetneneenens 21
10.3  STEPPINGMODE ......evieieeieeeeeeeeeeeee et s st s et esee st s et st s ee s s ense s st neen s enseseenns 22
11 SAFETY FUNCTION ..ottt ssssssssasssssssssssssssssssssssssssssssssssns 23
12 TROUBLE SHOOTING AND CORRECTIVE ACTIONS......cccoiiecrmeessssssesesesens 23
121 OPTICAL SIGNALS DURING OPERATION ....vveteteeeeeeeeeeeeeessesseeeeeeseseseessssenenssessseenennens 23
12.2  ACTUATOR CAN NOT BE CONTROLLED BY PROFIBUS DP......cveeveeeeeeeeeeeeeeee, 25
12.3  POSITION FEEDBACK DOES NOT FUNCTION ....veveeeeeeeeeeeeeeeeeeeeseseseeeeesesesessseseenenseenena 28
12.4  MEASURING OF THE PROFIBUS SIGNALS WITH AN OSCILLOSCOPE .......covvvveeevverernneas 28
13 APPENDIX A GSD FILE ... sesssssssssssessssssssssssssssesssssssesssssnes 28
14 APPENDIX B LITERATURE REFERENCES..........cccocemniniecmmsssssssesesesssessssssenes 37

®

R I( Seite 2
REGELTECHNIK

I cccccccucccucccccccocancan KORNWESTHEIM

15.08.2002 Adivin'u\d(']i-[}ﬁl Emernarional, Inc.



Einbau- und Betriebsanleitung 4581-8360
Installation and Operating instructions e

Instructions de montage et de service

1 Safety instructions
1.1 Range of application

RTK actuators are designed for the operation of industrial valves, e.g. globe valves, gate valves, butterfly valves and ball valves. RTK is not
liable for any possible damage resulting from use in other than the designated applications. Such risk lies entirely with the user.
Observance of these operation instructions is considered as part of the actuators’ designated use.

1.2 Short description

RTK actuators have a modular design. Motor and gearing are mounted in a common housing. The actuators are driven by an electric motor
and con-trolled with the electronic controls BS4581 PROFIBUS-DP. The electronic controls are included in the scope of delivery.

1.3  Commissioning

(electrical connection)

During electrical operation certain parts inevitably carry lethal voltages. Work on the electrical system or equipment must only be carried out
by a skilled electrician himself or by specially instructed personnel under the control and supervision of such an electrician and in
accordance with the applicable electrical engineering rules.

1.4 Maintenance

The maintenance instructions must be strictly observed, otherwise a safe operation of the actuator is no longer guaranteed.

1.5  Warnings and notes

Non-observance of the warnings and notes may lead to serious injuries or damages. Qualified personnel must be thoroughly familiar with all
warnings and notes in these operation instructions. Correct transport, proper storage, mounting and installation, as well as careful
commissioning are essential to ensure a trouble-free and safe operation. The following references draw special attention to safety-relevant
procedures in these operation instructions. Each is marked by the appropriate pictograph.

@D This pictograph means: Note!

“Note” marks activities or procedures which have major influence on the correct
operation. Non-observance of these notes may lead to consequential
damage.

‘a\ This pictograph means: Electrostatically endangered parts (ESD)!

If this pictograph is attached to a printed circuit board, it contains parts which may be damaged or destroyed by electrostatic discharges. If
the boards need to be touched during setting, measurement or for exchange, it must be assured that inmediately before a discharge
through contact with an earthed metallic surface (e.g. the housing) has taken place.

A This pictograph means: Warning!
“Warning” marks activities or procedures which, if not carried out correctly, can affect the safety of persons or material.

2 Transport and storage

Transport to place of installation in sturdy packing. Do not attach ropes or hooks to the handwheel for the purpose of lifting by hoist. Store in
well-ventilated, dry room. Protect against floor dampness by storage on a shelf or on a wooden pallet. Cover to protect against dust and dirt.
Apply suitable corrosion protection agent to bright surfaces.

3  General information about PROFIBUS-DP

For the exchange of information among automation systems and between automation systems and the connected decentral field devices,
serial field-buses are mainly used today as the communication system. Thousands of applications have proved impressively that cost

savings of up to 40 % in wiring, commissioning and maintenance are achieved by using field bus technology. Just two wires are needed to
transmit all relevant information for the field devices, such as input and output signals, parameters and diagnostics data. While in the past

®
R I( Seite 3

REGELTECHNIK
I sccccccccocccocccccccscccuncnans KORNWESTHEIM  m—

15.08.2002 .'\dininh:\d'.'li[}ﬁl Emernarional, Inc.



Einbau- und Betriebsanleitung 4581-8360
Installation and Operating instructions e

Instructions de montage et de service

the fieldbuses used were often manufacturer specific and incompatible with other bus systems, the systems employed today are almost
exclusively open and standardized. This means that the user is independent of individual suppliers and can choose the best product for the
most competitive price. PROFIBUS-DP is the leading open fieldbus system in Europe, which is also used successfully throughout the world.
The application range includes automation in the areas of manufacturing, processing and building. PROFI-BUS- DP is an international, open
fieldbus standard, which has been standardized in the fieldbus standard EN 50 170. This standardization ensures that the investments of
manufacturers and users are protected to the best possible degree and the independence of the manufacturer is guaranteed. These
operation instructions cannot provide a general introduction to PRO-FIBUS- DP.

31 Basic characteristics

PROFIBUS-DP determines the technical and functional features of a serial fieldbus system with which distributed digital automation devices
can be interconnected. PROFIBUS-DP distinguishes between master and slave devices. PROFIBUS-DP is designed for fast data
transmission in the field level. Here central control devices, such as a PLC or PC, communicate via a fast serial connection with peripheral
field stations such as input/output devices, valves and actuators. The interchange of data among the field devices takes place cyclically. The
necessary communication functions are established by the PROFIBUS-DP basic functions according to EN 50 170.

Master devices control the data traffic on the Bus. A master is allowed to send messages without an external request. Masters are also
called ‘active stations’ in the PROFIBUS protocol.

Slave devices such as BS4581 PROFIBUS-DP actuators are peripheral devices. Typical slave devices are input/output devices, valves,
actuators and measuring sensors. They do not have bus access, i.e. they may only acknowledge received messages or, at the request of a
master, transmit messages to that master. Slaves are also called ‘passive stations’.

3.2 Basic functions of PROFIBUS-DP

The master reads the input information from the slaves cyclically and writes the output information cyclically to the slaves. In addition to this
cyclic data transfer of the process representation, PROFIBUS-DP also provides powerfull functions for diagnostics and commissioning
purposes. The data traffic is monitored through the monitoring functions on the master and slave side.

33 Transfer mode

o  RS-485 twisted pair cable or fibre optical cable.
e RTKactuators support baudrates up to 1.5 MBits/s

34 Bus access

e Token-passing between the masters and polling between master and slave.
e Mono-master or multi-master systems are possible.
e Master and slave stations: max. 126 stations connected to one bus.

3.5 Communication

e  Peer-to-peer (net data transfer) or Multicast (control commands to all slaves).
o  Cyclic master-slave net data transfer or acyclic master-master datatransfer.

3.6  Functionality

Cyclic net data transfer between DP slave and DP slaves.
Dynamic activation or de-activation of individual DP slaves.
Checking of the configuration of the DP slaves.
Synchronisation of inputs and/or outputs.

3.7 Protection functions

o Al messages are transmitted with Hamming Distance HD=4.
e  Watch-dog timer at DP slaves.

e Access protection for the inputs/outputs of the DP slaves.

o Net data transfer monitoring with configurable timer interval at the master.
o Fail safe function.
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3.8  Station types

e  DP-Master class 2 (DPM2), e.g. programming / configuration devices.

e DP-Master class 1 (DPM1), e.g. central controllers such as PLC, PC, ...

e DPslave, e.g. BS 4581 PROFIBUS-DP devices. Devices with binary or
analogue inputs/outputs, actuators, valves.

4 Technical data

Communication protocol PROFIBUS-DP according to EN 50 170, DIN 19 245
Network topology Linear (BUS) structure. With repeaters tree structures can also be realised. Coupling and
uncoupling of stations during operation without affecting other stations is possible.
Transmission medium Twisted, screened copper cable according to EN 50 170
Interface EIA-485 (RS485)
Transmission rate/ Baudrate Cable length Cable length
Cable length (kbit/s) (without repeater) (with repeater)
9.6 1,200 m approx. 10 km
19.2 1,200 m approx. 10 km
4545 1,200 m approx. 10 km
93.75 1,200 m approx. 10 km
187.5 1,000 m approx. 10 km
500 400 m approx. 4 km
1.500 200 m approx. 2 km
Station types DP Master class 1, e.g. central controllers such as PLC, PC, ...
DP Master class 2, e.g. programming / configuration tools
DP slave, e.g. devices with binary and/or analogue in-/outputs such as actuators, sensors
Number of stations 32 stations without repeater, with repeater expandable up to 126.
Bus access Token-passing between the masters and polling for slaves.
Mono-master or multi-master systems are possible.

Data of the actuator controls ST 51xx
with PROFIBUS-DP interface BS4581:

Electronic controls all ST 51xx types with potentiometer (1kOhms)
Supported types of operation Cyclic data exchange, sync mode, freeze mode, fail-safe mode
Baudrate recognition automatic
Process-representation output - OPEN
(command signals) - STOP
- CLOSE
- nominal value
Process-representation input - end position OPEN, CLOSED
(feedback) - valve position

- selector switch in position LOCAL/ REMOTE

- running indication (directional)

- limit switch OPEN, CLOSED operated

- manual operation by handwheel or local controls

- communication channel A or B (redundant channel) active

Process representation input - motor protection tripped
(fault messages) - voltage supply of PROFIBUS-DP board outside of permissible range
- loss of an analogue input signal
3-position controller (option) Max. error and max. dead time programmable via BUS.
Electronic timer (option) Start and end of stepping mode as well as ON / OFF time can be programmed via the BUS.
Behaviour in case of The behaviour of the actuator is pro-
communication failure or CLEAR grammable: stop in current position
state of the master move to end position OPEN or CLOSED

move to any intermediate position
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| Cable redundancy (option) | As an option, a second transmission cable can be connected |

5 BS 4581 Profibus DP design

Case of BS 4581 (figure A)
- The logic board links the signals of the actuator with the local controls and the PROFIBUS board and controls the reversing contactors

module.
- PROFIBUS connection board with terminals for two-wire system and termination resistors for the bus termination.

Bus termination switches
S4
S3
S2
S1

Figure A

6 Bus connection

e  Connect bus cable to channel 1 according to connection diagram (figure B)

o  The termination resistors for (channel 1) and (channel 2) are switched in via switches (S1,52) and (S3,54) (figure A).

o  Both switches are supplied in position ‘OFF’. Only connect the termination resistors (position ‘ON’) if the actuator is the final station in
the PROFIBUS segment.

Figure B: Connection diagram

Profibus DP
| |

|K1|K2 |24V|61 |62|63|5V|J_|A | B |A1|B1 |24V|J_|WEA|WEZ|

Previous PROFIBUS A Next PROFIBUS

station (channel1) B station (channel1)
Previous PROFIBUS Al Next PROFIBUS
Karnwestheimmnaio, R1 - fati@® (channel2)
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6.1 Redundant bus connection

BS 4581 PROFIBUS-DP devices can be connected with a second (redundant) PROFIBUS cable. If the bus on channel 1 fails, e. g. through
cable break, the slave automatically switches to channel 2. Connect redundant bus cable to channel 2 (figure B) according to connection
diagram (same as channel 1, figure B). The termination resistor for channel 2 is connected through linking the terminals A - B and A1 - B1.
The setting of the redundant bus connection is realised via the parameters 4 and 5

6.2 Bus cables

Only cables according to standards DIN 19245 or EN 50170-2, cable type A, may be used for PROFIBUS-DP wiring. A maximum of up to 32
PROFIBUS stations may be connected in one segment. If more stations are to be connected to one PROFIBUS, several segments must be
connected with repeaters. The bus cable must be laid at a distance of at least 20 ¢cm from other cables. It should be laid in a separate,
conductive and earthed cable trunking. It must be ensured that there are no potential differences between the individual stations on the

PROFIBUS.
Transmission rate in kBit/s

<=93.75 187.5 500 1500
Maximum segment length in m 1200 1000 400 200

Cable specification cable type A for PROFIBUS-DP

Impedance: 135 to 165 Ohm, at a frequency of 3 to
20 MHz.

Cable capacity: 30 pF per meter

Cable diameter 0.64mm

Core diameter: 0.34 mm?, corresponds to AWG 22
Loop resistance: 110 Ohm per km

Screening: CU shielding braid or shielding braid and
shielding foil

6.3  Setting of the bus address

The bus address is set on the PROFIBUS-DP board. .Loosen screws of BS 4581 and remove cover . Only addresses from 0 to 125 may be
set. .Set the required address with rotary switches (S5) and (S6) (figure C). Switch (S5) for setting the units digit. Switch (S6) for setting the
tens digit. Example:

@) F O
s RIK

RORHAESTHELR

|_Relais | Poti/RWG]| P1 Profibus | P2 Profibus| Power | LimSw_|

BS 4581 ADRESS 2 ‘4/_
Profibus DP SETTING
] P

S5

3 207
113 sng
State
O DataEx
ADON3IDY3INT
MO NILSAS

I

Figure C: PROFIBUS-DP BOARD.
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The address '65’ is set as follows: (S5) on position 5 (5 * 1 = 5)
(S6) on position 6 (6 * 10 = 60)

7 Commissioning with controls

71 Introduction

When commissioning a PROFIBUS-DP network, the stations on the PROFI-BUS-DP must be parameterized and configured with the
programming software of the controls (PROFIBUS configurator). The programming software first reads the GSD file (GerateStammDaten =
Device database) of the individual actuators. The GSD file contains information about the properties of the device which are needed by the
master. The GSD file RTK1.GSD is supplied with the PROFIBUS-DP actuators. Afterwards the user can configure and parameterize each
station on the PROFIBUS-DP. This information is then stored in the controls (DP master) and sent to the actuators (DP slaves) each time
communication is started. The control is executed via the process representation input and output bytes. If a configuration with consistent
data is chosen, special functional elements for the control of the PROFIBUS-DP slaves must be used with some PLCs.

7.2 Programming

The parameterization is partly determined in the PROFIBUS standard, e.g. a bit for switching bus monitoring on and off (watchdog). The
BS4581 PROFIBUS-DP control can additionally receive up to 100 bytes of ‘user parameters’, in which BS4581specific parameters can be
set. The BS4581 specific parameters are divided into 50 parameters with 2 bytes each per parameter. The first byte is high-order byte. The
parameters can be changed via the programming software of the controls. New programming software supports the setting of the
parameters via text and menu selection. When using older software the values of the parameters must be entered using hexadecimal
numbers. The meaning of the individual BS4581 specific parameters is explained in subclause 7.5 .

7.3 Configuration

During configuration it is determined how many input and output bytes for each device are reserved in the memory of controls. Additionally it
is deter-mined if the data are processed consistently or non-consistently.

Only the number of bytes determined in the configuration is transferred between the DP-master and the DP slave.

Number of input bytes Number of output bytes
1 1
2 1
2 2
4 4
6 1
6 2
6 4
8 4

12 4
16 8

All these configurations (except for 1 In, 1 Out), can be chosen either as consistent or not consistent.

The number of input bytes states how many of the maximum 16 bytes the DP slave sends to the DP master.

The number of output bytes states how many of the maximum 8 bytes the DP master sends to the DP slave.

If, for example, the configuration with 8 bytes input is selected, only the first 8 bytes are sent from the DP slave to the DP-master. In this
case the master does not have access to the bytes 9 to 12. In this way the master saves memory space, since it only has to reserve 8 input
bytes for the actuator. The data of the actuators are to be processed consistently by the DP-master. This ensures that the value of a 2 byte
variable (electronic position transmitter) does not change after the read-out of the first byte and does not distort the value. If a master does
not offer the possibility to use consistent configurations, a non-consistent configuration can be chosen. The values for the electronic position
transmitter and the customer analogue inputs should then be transferred in 1 byte format (0-100%, parameter 2 = 0, parameter 22 = 0, para-
meter 25 = 0).
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74  Communication start-up

When the DP master is switched on, it first sends a parameter and configuration telegram to each DP slave. If parameters and configuration
are correct, the PROFIBUS-DP actuator assumes the state ‘Data exchange’. The net data between controls and actuator are exchanged.
The DP master can control the DP slave and read its current state via the process representation. If communication is interrupted (e.g.
through the switching off of the slave or the breaking of the PROFIBUS cable), it is resumed automatically by the DP master when the cause
of the fault is eliminated.

7.5  Description of user parameters

Parameter 1 “position transmitter”
Default value (standard setting): 1
0: The actuator does not have a position transmitter.
1: The actuator is equipped with a potentiometer without RWG.
2: The actuator is equipped with an RWG 0-20 mA. For this position transmitter, the monitoring of signal interruption is not active.
3: The actuator is equipped with an RWG 4-20 mA.
For this position transmitter, the monitoring of signal
interruption is active.

Parameter 2 “Data code position transmitter”

Default value: 0

0: 0 to 100 percent, resolution is 1%

The value of the position transmitter is stated in byte 4 of the process representation input. Byte 3 is fixed to value 0. The set point is
determined via byte 4 of the process representation output. Byte 3 has to be set to 0.

1: 0 to 1000 per mil, resolution is 0.1%

The value of the position transmitter is read with bytes 3 and 4 of the process representation input.

The set point is determined via bytes 3 (high byte) and 4 (low byte) of the process representation output.

Parameter 3 “Reversing prevention in ms”

Default value: 200

lowest value: 100 (0.1s)

highest value: 1000 (1's)

Parameter for setting of the pause time in between a change of direction.
If necessary, adjust the value to the mechanics to prevent destruction
through a change of direction performed too fast.

Parameter 4 “Redundancy”

Default value: 0

0: no cable redundancy (only the first channel is used for communication).

1: cable redundancy switched on (first and second channel cabled) The watchdog must be activated, otherwise the parameter set is rejected
by the DP slave.

Parameter 5 “Time for channel changing in 0.1 s"

Default value: 50

lowest value: 50 (5 s)

highest value: 6000 (10 min)

States the time after which the channel is changed if no net data are transmitted (no state ‘Data Exchange’ or DP-Fail-Safe). This parameter
is only effective if the cable redundancy (parameter 4) is switched on.

Parameter 6 “Safety behaviour”

Default value: 0

0: Safety behaviour switched off (parameter 7,8,9 insignificant)

1: Simple safety behaviour switched on. A safety operation will only be started if a connection to the master (net data transmission) was
already available.

2: Extended safety behaviour switched on.

[@ If extended safety behaviour is switched on, a safety operation can be triggered immediately after the actuator is
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switched on.

Safety operation on failure of connection (no status Data_Exchange or DP-Fail-Safe). The parameters set in the most recent connection also
apply to the safety behaviour after an interruption in the supply voltage. If the parameter is set back to values 1 or 2, the watchdog must to
be activated, otherwise the parameter set is rejected by the DP slave.

Parameter 7 “Time of initiation safety operation 0.1 s”

Default value: 30

lowest value: 0 (actuator reacts immediately)

highest value: 12000 (actuator reacts after 20 minutes)

Time of initiation for the safety operation in 0.1 s.

Indicates the down time of initiation of the net data transmission after which a safety operation will be started. If transmission is restored
during this time no safety operation will be performed.

Parameter 8 “Safety operation”

Default value: 0

0: Actuator remains in its position.

1: Actuator runs CLOSE.

2: Actuator runs OPEN.

3 Actuator runs to the safety position (refer to parameter 9).

If no position transmitter is installed (Parameter 1 = 0), value 3 is not permitted. In this case the parameter set is rejected.

Parameter 9 “Safety position in per mil”

Default value: 0

lowest value: 0 end position CLOSED

highest value: 1000 end position OPEN

Actuator runs to the set safety position. This parameter is only effective if parameter 8 (safety operation) is set to value 3 and if parameter 6
(safety behaviour) is not 0.

Parameter 10 “Output speed safety operation percentage”

Default value: 100

lowest value: 0 (minimum output speed)

highest value: 100 (maximum output speed)

Running speed with which the safety position will be approached.

Only effective if parameter 8 (safety operation) and parameter 6 (safety behaviour) are not set to 0.

Detailed descriptions of the parameters 11 to 14 see subclause 10.2

Parameter 11 “Dead time positioner in 0.1 s”

Default value: 0

lowest value: 0 (actuator reacts immediately)

highest value: 600 (actuator delays reaction by 1 minute max.)

Indicates the time which has to be maintained between two motor starts. In case the controls issue a command before that time, the actuator
delays reaction until dead time has expired.

ﬂg It must be ensured via the controls that the maximum number of starts of the actuator is not exceeded.

Parameter 12 “Overrun direction OPEN in per mil”

Default value: 5

lowest value: 0 (no overrun in direction OPEN)

highest value: 100 (10 % overrun in direction OPEN)

The motor is switched off as soon as the distance between the actuator position and the nominal position arrives at this value. This is only
valid for operations in direction OPEN. This parameter must be smaller than the value in parameter 14 (max. error in per mil).

Parameter 13 “Overrun direction CLOSE in per mil”
Default value: 5
lowest value: 0 (no overrun in direction CLOSE)
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highest value: 100 (10 % overrun in direction CLOSE)
The motor is switched off as soon as the distance between the actuator position and the nominal position arrives at this value. This is only
valid for operations in direction CLOSE. This parameter must be smaller than the value in parameter 14 (max. error in per mil).

Parameter 14 “ max. error in per mil”

Default value: 10

lowest value: 1 (0.1% error).

highest value: 100 (10% error).

The actuator will only run if the deviation between the nominal position and the actual position is at least equal to this value. Corresponds to
the outer dead zone. This parameter must be higher than the value in parameter 12 (overrun in direction OPEN) and parameter 13 (overrun
in direction CLOSE).

ﬂ@ The parameter must be set sufficiently high to ensure a stable function of the positioner. If the value is set too low, the
actuator moves continuously within nominal value range, which leads to a reduction of life time of the actuator.

Parameter 15 “Proportional operation active”
Default value: 0

0: no soft start/ soft stop (proportional operation)
1: soft start/ soft stop (proportional operation)

n@ Parameter 15 - 19 reserved for adjustable output speed actuators
Soft start/ soft stop is only possible together with adjustable output speed actuators (type AS, ASR and SARV). This parameter has no
influence on non-output speed adjustable actuators.

Parameter 16 “Proport. range stop in per mil”

Default value: 100

lowest value: 0 (soft stop ineffective)

highest value: 1000 (soft stop over the whole travel)

Proportional range of the nominal position in per mil (soft stop). If the difference between nominal and actual actuator position is smaller than
this value the running speed will decrease proportionally to the difference in nominal/ actual position. Through this the nominal position can
be approached gently. Only effective if parameter 15 (proportional operation active) and parameter 1 (position transmitter) are not set to 0.

Parameter 17 “Stop speed in percent”

Default value: 0

lowest value: 0 (actuator moves to nominal position with min. speed)

highest value:100 (actuator moves to nominal position with max speed).

Running speed with which the nominal position will be approached. Only effective if parameter 15 (proportional operation active) and
parameter 1 (position transmitter) are not set to 0.

Parameter 18 “Proport. range start in per mil”

Default value: 40

lowest value: 0 (soft start ineffective)

highest value: 1000 (soft start over the whole travel)

Proportional range of the start position in per mil (soft start) If the difference between start position and actual actuator position is smaller
than this value the running speed will increase proportionally to the difference in nominal/ actual position. Through this the actuator leaves
the start position ‘gently’. Only effective if parameter 15 (proportional operation active) and parameter 1 (position transmitter) are not set to 0.

Parameter 19 “Starting speed in percent”

Default value: 50

lowest value: 0 (minimum starting speed)

highest value: 100 (maximum starting speed)

Running speed with which the start position will be departed. Only effective if parameter 15 (proportional operation active) and parameter 1
(position transmitter) are not set to 0.

Parameter 20 “Start analogue 2 in 0.1 mA” (in ST51xx actuators not available)
Default value: 0
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lowest value: 0 (value for sensor with 0-20 mA output)

highest value: 150

Current at which the measuring range of input analogue 2 (option) begins. This value must be smaller than the value in parameter 21 (end
analogue 2 in 0.1 mA). If the sensor is connected with 4..20 mA to analogue 2, the value must be set to 40.

Parameter 21 “End analogue 2 in 0.1 mA” (in ST51xx actuators not available)

Default value: 200

lowest value: 50

highest value: 200 (Value for sensor with 0-20 mA or 4-20 mA output)

Current at which the measuring range of input analogue 2 (option) ends. This value must be higher than the value in parameter 20 (start
analogue 2 in 0.1 mA).

Parameter 22 “Code analogue 2" (in ST51xx actuators not available)
Default value: 0

0: 0 to 100 percent

1: 0 to 1000 per mil

2: 0 to 1023 (raw value of analogue-digital converter, not standardised)

Parameter 23 “Start analogue 3/4 in 0.1 mA” (in ST51xx actuators not available)

Default value: 0

lowest value: 0 (value for sensor with 0-20 mA output)

highest value: 150

Current at which the measuring range of input analogue 3/4 begins. This value must be smaller than the value in parameter 24 (end
analogue 3/4). If the sensor is connected with 4..20 mA to analogue 3/4, the value must be set to 40.

Parameter 24 “End analogue 3/4 in 0.1 mA” (in ST51xx actuators not available)

Default value: 200

lowest value: 50

highest value: 200 (Value for sensor with 0-20 mA or 4-20 mA output)

Current at which the measuring range of input analogue 3/4 ends. This value must be higher than the value in parameter 23 (start analogue
3/4).

Parameter 25 “Code analogue 3/4" (in ST51xx actuators not available)
Default value: 0

0: 0 to 100 percent

1:1to 1000 per mil

2: 0 to 1023 (raw value of analogue-digital converter, not standardised)

|]§° Stepping mode increases the number of starts of the actuator. It must be ensured that the maximum number of starts are
also not exceeded in stepping mode.

Parameter 26 “Stepping direction OPEN active”:

Default value: 0

0: Stepping mode in direction OPEN switched off

1: Stepping mode in direction OPEN switched on

This parameter is only effective if parameter 1 (position transmitter) is not 0. Otherwise the parameter set will be rejected.

Parameter 27 “Stepping operating time OPEN in 0.1 s”

Default value: 10

lowest value: 1 (Actuator runs 0.1 s per stepping period)

highest value: 36000 (Actuator runs 1 hour per stepping period)

Stepping operating time direction OPEN in 0.1 s This parameter is only effective if parameter 26 (stepping direction OPEN active) is not 0.

Parameter 28 “Stepping pause time OPEN in 0.1 s”
Default value: 50
lowest value: 1 (Actuator stationary 0.1 s per stepping period)
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highest value: 36000 (Actuator stationary 1 hour per stepping period)
Stepping pause time direction OPEN in 0.1 s This parameter is only effective if parameter 26 (stepping direction OPEN active) is not 0.

Parameter 29 “Stepping start OPEN in per mil”

Default value: 0

lowest value: 0 (stepping mode in direction OPEN starts at 0,

end position CLOSED)

highest value: 999

Start of stepping distance in direction OPEN. Indication of position in per mil This value must be smaller than the value in parameter 30
(stepping end OPEN in per mil). Otherwise the parameter set will be rejected. This parameter is only effective if parameter 26 (stepping
direction OPEN active) is not 0.

Parameter 30 “Stepping end OPEN in per mil”

Default value: 1000

lowest value: 1

highest value: 1000 (Stepping mode in direction OPEN ends at position 1000 end position OPEN)

End of stepping distance in direction OPEN. Indication of position in per mil This value must be higher than the value in parameter 29
(stepping start OPEN in per mil). Otherwise the parameter set will be rejected. This parameter is only effective if parameter 26 (stepping
direction OPEN active) is not 0.

Parameter 31 “Stepping direction CLOSE active”

Default value: 0

0: Stepping mode in direction CLOSE switched off

1: Stepping mode in direction CLOSE switched on

This parameter is only effective if parameter 1 (position transmitter) is not 0. Otherwise the parameter set will be rejected.

Parameter 32 “Stepping operating time CLOSE in 0.1 s”

Default value: 10

lowest value: 1 (Actuator runs 0.1 s per stepping period)

highest value: 36000 (Actuator runs 1 hour per stepping period)

Operating time for stepping mode in direction CLOSE. Indication in 0.1 seconds. This parameter is only effective if parameter 31 (stepping
direction CLOSE active) is not 0.

Parameter 33 “Stepping pause time CLOSE in 0.1 s”

Default value: 50

lowest value: 1 (Actuator stationary 0.1 s per stepping period)

highest value: 36000 (Actuator stationary 1 hour per stepping period)

Pause time for stepping mode in direction CLOSE. Indication in 0.1 seconds This parameter is only effective if parameter 31 (stepping
direction CLOSE active) is not 0. Otherwise the parameter set will be rejected.

Parameter 34 “Stepping start CLOSE in per mil”

Default value: 1000

lowest value: 1

highest value: 1000 (Stepping mode in direction CLOSE starts at position 1000, end position OPEN)

Start of stepping distance in direction CLOSE. Indication of position in per mil. This value must be higher than the value in parameter 35
(stepping end CLOSE in per mil). Otherwise the parameter set will be rejected. This parameter is only effective if parameter 31 (stepping
direction CLOSE active) is not 0.

Parameter 35 “Stepping end CLOSE in per mil”

Default value: 0

lowest value: 0 (stepping mode in direction CLOSE ends at position

0, end position CLOSED)

highest value: 999

End of stepping distance in direction CLOSE. Indication of position in per mil. This value must be higher than the value in parameter 34
(stepping start CLOSE in per mil). This parameter is only effective if parameter 31 (step-ping direction CLOSE active) is not 0. Otherwise,

the total parameter set will be rejected.
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Parameters 36 to 50 are spare parameters.
They are reserved for extensions.

Default value: 0

Value range: 0 to 65535
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8 Process representation input

4581-8360

Via the process representation input, the master (control) can read the state of the slave (actuator).
8.1 Process representation input (Default process representation)

Byte 1: Logical operation

Byte 2: Actuator switches

Byte 3

Byte 4

Wi= d =)
|28 El 2|83
ZIE|lolO] = O % SlalSlo|D|6 | = Position transmitter Position transmitter
Liglelel (21212] [PIPIFIEIFIF® high byte low byte
2 & w|L2|™
Bit|Bit | Bit| Bit|Bit |Bit | Bit | Bit Bit|Bit | Bit| Bit|Bit |Bit | Bit | Bit
7/6]15|4]|3 110 716|154 (3[2|1]0
Byte 5: Fault Byte 6: Warning Byte 7: Physical operation Byte 8: Options
=Bl gl 18l5]2l=| |wlo|2|E|E] |&|& |-
Sl=|=|35|3| 3| ¢ = [E|215|5] |B5|205|5]|5|3 HEHBMEMHEE
e SRz 218l 8] || [2|181E|4|2z] [olS|lalm|8|g|2|S z|z|. 2|2 2l2
At EE 1HHHEHREEHEHEEE HENEEEE
315012825 2172|252 (21512 EIE17 55| | 1515 [BBIE18
3= 2 Sla |Of™ o || & a2 »|?
Bit|Bit | Bit| Bit|Bit |Bit | Bit|Bit| |Bit|Bit| Bit| Bit|Bit |Bit | Bit|Bit| |Bit|Bit| Bit| Bit|Bit |Bit | Bit |Bit Bit| Bit | Bit| Bit|Bit |Bit | Bit | Bit
716])5]4]3 110 716151413 [2]|1]0 716]15]4]13]2]1]0 71615)4]13]2]1]0
Byte 9 Byte 10 Byte 11 Byte 12
High byte Low byte High byte Low byte
. . . . Second customer analogue Second customer analogue
First customer analogue input First customer analogue input . o . o
(Wiring diagram analogue 2) (Wiring diagram analogue 2) input (Wiring diagram input (Wiring diagram
analogue 3/4) analogue 3/4)
Byte 13 Byte 14 Byte 15 Byte 16
Spare Spare Spare Spare
Important:

The Profibus DP Interface PCB is a development of the Werner Riester GmbH & Co. KG. Not all functions are supported in connection with
RTK actuators Series ST51xx. In the following it is described which data bits will be used.
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8.2  Process signification input

Byte 1: Logic run Bit | Designation Value | Description

Important signals from 0 |Is OPEN Limit 1 1 Limit switch in OPEN direction operated.
the actuator concerning Sea.t;.”g mogrl]i?\l )
errors, warnings posTon 0 otherwise
operations: Is CLOSED 1 Limit switch in CLOSE direction operated.
Limit seating in end
position CLOSED 0 otherwise
1
Is CLOSED 1 Torque switch and limit switch in direction
Torque seating in CLOSE operated.
end position
CLOSED 0 | otherwise
Nominal value position is within max. error variable (outer dead band).
2 1 Signal occurs only if PROFIBUS master has set nominal operation
Is NOMINAL
0 otherwise
3 | Not used Reserved for extensions
4 Run command (OPEN or NOMINAL) from PROFIBUS in direction
1 OPEN is executed. For operation in stepping mode, this signal is also
Runs OPEN active during an off-time, the dead time and the reversing prevention.
0 No operation is carried out via the PROFIBUS.
5 Run command (CLOSE or NOMINAL) from PROFIBUS in direction

1 CLOSE is executed. For operation in stepping mode, this signal is also
active during an off-time, the dead time and the reversing prevention.
Runs CLOSE

0 No operation is carried out via the PROFIBUS.
6 1 One or several warnings have been given (at least one bit setin
warning-byte)

Warning
0 No warnings are active (all bits cancelled in warning
byte).

7 1 One or several faults have occurred so that the actuator
can no longer be controlled via PROFIBUS (at least
one bit set in fault-byte).

Faults

0 No faults are active (all bits cancelled in fault-byte).
Byte 2: Actuator switch Bit | Designation Value | Description
Basic signals originating 1 A thermal fault (motor thermal protection) has occurred.
; Th
from the logic 0 ;
g (not used in 0 No thermal fault has occurred.
ST51xx actuators)
1 1 A power failure has occurred: Phase failure
1 |STE

(power failure) 0 No power failure has occurred.

Selector sw 1 Selector switch in position REMOTE.

2 | REMOTE

Selector switch not in position REMOTE.
1 Selector switch in position LOCAL
3 | Selector sw.
LOCAL 0 Selector switch not in position LOCAL.
®
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. 1 Limit switch OPEN left operated.
4 |WOL
0 Limit switch OPEN left not operated.
1 Limit switch CLOSE right active.
5 |LSC (WSR)
0 Limit switch CLOSE right not active.
1 Torque switch OPEN left operated (storing).
6 |DOL
0 Torque switch OPEN left not operated.

Byte 3: Position transmitter high byte

Position of actuator
Condition Value
Parameter 2 (data code from position transmitter) = 0 Value without effect
Parameter 2 (data code from position transmitter) = 1 High byte of value 0..1000

Byte 4: Position transmitter low byte

Position of actuator, complete
value or low byte Condition Value
Parameter 2 (data code from position transmitter) = 0 Range 0..100
Parameter 2 (data code from position transmitter) = 1 Low byte of value 0..1000
Byte 5: Fault Bit | Value | Description
(not re.ady. forl remote Incorrect command: A bit combination was issued which cannot be executed more than one
operation if bit 7 of byte 1 | operation bit (OPEN, CLOSE, NOMINAL) set at the same time, nominal value outside value range
1is set) 0 0.. 100 or 0.. 1000 or nominal operation before reference operation.
otherwise
1 Selector switch not in position REMOTE.
1
0 | otherwise
1 | Thermo fault (motor protection tripped). (not used in ST51xx actuators)
2
0 | otherwise
1 Power failure, phase failure: incorrect phase sequence.
3
0 [ otherwise
1 | DOL fault; Unexpected torque in direction OPEN..
4
0 |otherwise
1 DSR-fault: Unexpected torque in direction CLOSE.
5
0 | otherwise
6 1 Slave is in CLEAR state
0 | Slave is in OPERATE state.

Bit 7 is not used (reserved for extensions).

Byte 6: Warning . Bit [ Value [ Description
(bit 6 of byte 1 set): 1 | Power failure 24 V power supply

otherwise
1 | Channel 2 active

®
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1
otherwise
1 Signal interrupted at position transmitter RWG: For recognition the parameter 1 must be set to value
3 (RWG 4-20 mA).
2 ,
o0 |otherwise
1 Potentiometer fault: for end position CLOSED highest value is signali-sed,
for end position OPEN lowest value.
3 ;
o | otherwise
1 Hardware fault: If this bit is set the PROFIBUS board must be checked.
4
o | otherwise
No reference operation: The values of the position transmitter cannot be used as long as the
5 1 reference operation (end position OPEN, end position CLOSED) has not been performed. A nominal
operation is not possible.
0 | otherwise

Bits 6 and bit 7 are not used (reserved for extensions).

Byte 7: Physical operation Bit | Value | Description
Reversing prevention/ dead time warning. The actuator does not start when reversing prevention or
1 dead time is still active. The bit is set if a run command is available which cannot be executed
0 immediately. The bit is cancelled as soon as the actuator starts.
0 |otherwise
1 | Proportional section reached (soft start or soft stop) (not used in ST51xx actuators)
1
0 [ otherwise
1 | Step pause
2
0 | otherwise
Stepping range reached: Position transmitter is within stepping range. Conditions: Position
1 transmitter is provided, stepping mode is active, remote operation performed
3

0 otherwise

Remote operation via PROFIBUS in direction OPEN (remote operation bit for logic board set and
4 1 movement of potentiometer detected). Signalling of this bit requires a position transmitter.

0 otherwise

Remote operation via PROFIBUS in direction CLOSE (remote operation bit for logic board set and
5 1 | movement of potentiometer detected). Signalling of this bit requires a position transmitter.

0 | otherwise

Actuator runs locally in direction OPEN (local control or handwheel). Signalling of this bit requires a
6 1 position transmitter.

0 otherwise

Actuator runs locally in direction CLOSE (local control or handwheel). Signalling of this bit requires a
7 1 position transmitter.

0 |otherwise
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BYte, 8 9*’“°"s Bit | Value | Description
ngltal 'lnputs apd 1 Digital input no. 1 = 1 (switch closed) (not used in ST51xx actuators)
signal interruption at 0
analogue inputs 0 | Digital input no. 1 = 0 (switch open) (not used in ST51xx actuators)
1 Digital input no. 2 = 1 (switch closed) (not used in ST51xx actuators)
1
0 | Digital input no. 2 = 0 (switch open) (not used in ST51xx actuators)
1 Digital input no. 3 = 1 (switch closed) (not used in ST51xx actuators
2
0 | Digital input no. 3 = 0 (switch open) (not used in ST51xx actuators)
1 | Digital input no. 4 = 1 (switch closed) (not used in ST51xx actuators
3

0 | Digital input no. 4 = 0 (switch open) (not used in ST51xx actuators)

Signal interrupted at analogue input 2 (first free analogue input) i.e. the measured value is more
5 1 | than 0.2 mA lower than the set minimum value. (not used in ST51xx actuators)

o |no signal interruption analogue input 2 detected (not used in ST51xx actuators)

1 Signal interrupted at analogue input 3/4 (second free analogue input) i.e. the measured value is
6 more than 0.2 mA lower than the set mini-mum value.

0 [ no signal interruption analogue input 3/4 detected (not used in ST51xx actuators)
Bits 4 and bit 7 are not used (reserved for extensions).

Byte 9: High byte first analogue customer input (wiring diagram designation analogue 2) (not used in ST51xx actuators)
Byte 10: Low byte first analogue customer input (wiring diagram designation analogue 2) (not used in ST51xx actuators)
Byte 11: High byte second analogue customer input (wiring diagram designation analogue 3/4) (not used in ST51xx actuators)
Byte 12: Low byte second analogue customer input (wiring diagram designation analogue 3/4) (not used in ST51xx actuators)

Byte 13 to 16: reserved for extensions
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9 Process representation output

4581-8360
C

Via the process representation output, the master (control) can control the

slave (actuator).

Byte 1: Command

Byte 2 Byte 3 Byte 4
0
A
Z19l5
d.0000 ] 8o P Speed Set point position Set point position
S P high byte low byte
5| 5|8
¥ |
Bit| Bit | Bit| Bit|Bit | Bit | Bit | Bit
7(6|15(4(3[2[1]0
Byte 5 Byte 6 Byte 7 Byte 8
Spare Spare Spare Spare

Only one operation bit may be set at any given time. If several operation bits are set at the same time, the actuator stops and signals the

fault “wrong command”

Byte 1: Commands
Operation bits and
digital outputs

Bit | Designation Value | Description
1 Run OPEN
0 |Remote OPEN
0 Do not Run OPEN
1 Run CLOSE
1 Remote CLOSED
0 Do not Run CLOSE

2 | Remote NOMINAL

1

Run to nominal value Can only be set if position transmitter
(potentiometer / RWG (options)) is available.

0

Do not run to nominal value

Bits 3-7 are reserved for extensions and must be set to 0.

Byte 2: Nominal output speed: This byte is not used in ST51xx actuators

Value range: 0..100:

Minimum speed: 0 (actuator runs with min. set output speed)
Maximum output speed: 100 (actuator runs with max. set output speed)

Byte 3: Set point (position) high byte

Conditions

Values

Parameter 2 (data code from position
transmitter) = 0

This byte must be set to 0.

Parameter 2 (data code from position
transmitter) = 1

This byte states the higher value part (High byte)
of the nominal value.
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Byte 4: Set point (position) low byte

Conditions Values
Parameter 2 (data code from position Range 0..100
transmitter) = 0
Parameter 2 (data code from position This byte states the lower value part (Low byte) of
transmitter) = 1 the nominal value.

Byte 5 to 8: reserved for extensions, must be set to 0.

10 Description of actuator functions
10.1  Operation commands for OPEN / CLOSE operation

Operation commands are determined by operation command bits and the nominal value (set point) of the DP process representation input.
Only one command bit may be set at any given time. If several command bits are set, no operation is performed and the fault signal
‘incorrect command’ is given. To avoid placing too much strain on the mechanics the actuator is equipped with a (programmable) delay
when changing direction (reversing prevention).

The following operation command bits are required for OPEN / CLOSE

operation:

Remote OPEN

Remote CLOSE

Remote operation OPEN / STOP

Remote OPEN =1 The actuator runs in direction OPEN.
Remote OPEN =0 The actuator stops.

The actuator is switched off automatically when the final position OPEN is reached (limit switch LSO (WOL)
set). Faults (thermal protection, power failure, torque) stop the operation.

Remote operation CLOSE / STOP

Remote CLOSE =1 The actuator runs to position CLOSED.

Remote CLOSE = 0 The actuator stops.
The actuator is switched off automatically if the final position CLOSED is reached (limit switch LSC (WSR) for
limit seating or LSC (WSR) and TSC (DSR) for torque seating). Faults (thermal protection, power failure,
torque) stop the operation.

Remote operation to nominal position (NOMINAL) / STOP
The positioner can only function when the actuator is equipped with a position transmitter, e.g. potentiometer / RWG (option).

Remote NOMINAL =1 The actuator moves to the set nominal value.

Remote NOMINAL =0 The actuator stops.
The nominal position can be set in % or in %.. To switch from percent to per mil use parameter 2 (Data code
from position transmitter). Faults (thermal protection, power failure, torque) halt the operation via the positioner.
With a set point of 0 % or 0 %o the actuator runs to the end position CLO-SED With a set point of 100 % or
1000 %o the actuator runs to the end position OPEN In case the set point is more than 100 % or 1000 %. , no
operation is performed

10.2 Positioner

The positioner is activated via the bit ‘Remote Nominal'. The positioner is a three-position-controller. Via the ‘NOMINAL’ position in the
process representation input, the nominal value of the position is transmitted cyclically to the actuator as nominal variable (cycle time = bus
cycle time DP). The positioner integrated in the controls BS4581 provides the position signal for controlling the motor depending on the
nominal and actual position value. The feedback signal (actual value of actuator position) is produced internally within the actuator. The
position transmitter compares the nominal value of the position set in the controls to the locally measured actual value of the position. If the
difference between nominal value and actual value is higher than the max. error (parameter 14), the positioner drives the motor, depending

on the error, either in direction OPEN or direction CLOSE.
®
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Position of actuator

OPEN 100 % A

Bl |- — ——————————————— Fo—
5150%| ———————————————————————-
o]
C
®©
- M
o ax.
Nominal 50 % - — — — — - — — — — — g ____ @
V:lum;na ’ Nominal value 2@ X error
reached 5 =1 %
E
19,5 % | A
49 % _______________ ! R — ! -
Motor is switched off
CLOSED 0 % )

Figure D: Modulating duty: Nominal operation after 50 %

Overrun (inner dead band)
The inner dead band determines the switching-off point of the actuator. The tripping point in both directions can be set via the parameters 12
and 13 (page 18), so that the actuator stops as close as possible to the nominal value.

Max. error (outer dead band)

The outer dead band determines the switching-on point of the actuator. If the error or a change in nominal value is higher than the max. error
set with parameter 14 (page 10), the motor is started.

The parameter must be set sufficiently high to ensure a stable function of the positioner. If the value is set too low, the number of
starts is likely to be too high. Thus, the end of the lifetime of the actuator and valve will be reached sooner.

Dead time (t-off)
The dead time prevents the operation to a new nominal position within a pre-determined time. The time can be between 0 and 1 minute and
is set in parameter 11.

It must be ensured via the controls that the maximum number of starts of the actuator is not exceeded. This can be achieved by
setting the parameter 11 to a sufficiently high value.

10.3  Stepping mode

Stepping mode requires a position transmitter (option).The stepping mode slows down the operating time for a part or all of the travel.

Setting of operation and pause times

The operation and pause times (stepping times) in opening or closing direction are set with the parameters 27 to 33. An individual operation
and pause time can be set for each direction.

Indication of operation in stepping mode
The states of the operation in stepping mode are indicated by the bits 2 and 3 in byte 7 of the process representation output.
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11 Safety function

The safety function permits the start of emergency operations in case of special events, e.g. when communication between the actuator and
the master is interrupted. This function is set with the parameters 6 to 10. The safety function can only be set off when the watchdog function
is activated in the master. When the actuator is in safety mode, it tries to reach the set safety position by performing an electrical operation. If
the actuator is afterwards moved from the safety position (e.g. by manual operation) it independently tries to reach the safety position again
when in local control setting ‘Remote’.

The following events can trigger the safety mode:

o The connection to the master is interrupted.

e  The master goes into Clear state and sends:

Either  a) global control telegrams with the content Clear.

or b) data telegrams of the length 0 (DP fail safe mode).

As soon as the cause for triggering the safety mode is eliminated (connection restored, master in state Operate), the run commands from the
master can again be executed.

12 Trouble shooting and corrective actions

12.1  Optical signals during operation

Figure E: PROFIBUS-DP board

0 fli¢ ©

HEGELTECHH IK
RORHAESTHEIR
i a0 e e

| Relais | Poti/RWG| P1 Profibus | P2 Profibus| Power | LimSw |

BS 4581 ADRESS 2 .
Profibus DP SETTING

b2
®
b3

113 207
I =10
State
X |30 waLsas

® AONIO™IN3
QH
i {|

—

V5 V6 VI V8
V4 V3 v2 V1

LED ‘SYSTEM OK’ (V1)  This LED shows the correct voltage supply to the PROFIBUS DP board. Is continuously illuminated: Power
supply available at PROFIBUS-DP board. is blinking: No Eprom used or Eprom defective. Is not illuminated: No

voltage at the DP board.

LED E (V2) This LED indicates a run command in direction OPEN. Is continuously illuminated: Run command in direction
OPEN is being executed. Is not illuminated: No run command in direction OPEN active.

LED I (V3) This LED indicates a run command in direction CLOSE. Is continuously illuminated: Run command in direction

CLOSE is being executed. Is not illuminated: No run command in direction CLOSE active.
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LED ‘LocErr’ (V5) This LED indicates local faults in the actuator. A fault with higher blinking frequency is more serious than a fault
with lower blinking frequency.
Blinking once:  TH fault (Thermo fault) actuator has stopped, motor overheating (motor protection).
Blinking twice: ~ STE fault (electrical fault) phase failure
Blinking 3 times: DOL fault (torque switch opening left) Unexpected torque in direction OPEN.
Blinking 4 times: DSR fault (torque switch closing right) Unexpected torque in direction CLOSE.
Blinking 5 times: Supply voltage failure (24V) Supply voltage of the PROFIBUS-DP board higher than 30 V or
lower than 18 V.
Blinking 6 times: Slave is in CLEAR state

LED ‘Data Ex’ (V8) When LED is illuminated, the PROFIBUS-DP board has entered ‘Data Ex-change’ state. Only in this state the
actuator can be controlled by the DP master and the state of actuator can be read.
LED ‘State’ (V7) Is illuminated or not illuminated: PROFIBUS-DP board is not ready

Blinking once:  Program on the PROFIBUS-DP board is being executed.
Blinking twice:  Actuator is in safety mode.
Regular blinking of the LED during operation indicates correct operation of the DP board.

LED ‘BusErr’ (V6) This LED shows bus related faults. A fault with higher blinking frequency is more serious than a fault with lower
blinking frequency, continual illumination covers all blinking signals. Is continuously illuminated: Invalid address
(higher than 125) set.
Blinking once: No baudrate on bus.
Blinking twice: Incorrect parameter data.
Blinking 3 times: Incorrect configuration data.
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12.2  Actuator can not be controlled by PROFIBUS DP

Actuator cannot be controlled via
PROFIBUS DP

LED 'SYSTEM OK' (V1) ?

is blinking is not illumunated
\ J Y
PROFIBUS DP board PROFIBUS DP board not
defective supplied with voltage

|

Operation
via local controls possible?
(not with ST51xx
actuators)

(

Yes No Yes No
Exchange Exchange
PROFIBUS DP Install PROFIBUS PROFIBUS DP Check voltage supply
DP Eprom of actuator
board board

r

Voltage supply of PROFIBUS DP
board correct
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Voltage supply of PROFIBUS DP
board correct?

LED 'DataEx'
illuminated
(v8)?

Yes No
PROFIBUS DP PROFIBUS DP slave not in
communication correct mode Data Exchange
4

LED 'Bus Err' (V6) ?

blinking blinking blinking continously not
once twice three times illuminated illuminated

/ Y /
Incorrect
Incorrect parameter configuration data. Master only functions
on level 2. Does not try

No baud rate Adress on slave

data. Correct Correct

found . , o set > 125 .
parameter in master configuration in to program or configure
master
- Ckeck master Check PROFIBUS DP
- Check wiring master
- Check bus connection
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PROFIBUS DP communication
correct

blinking once blinking twice

LED
'State'(V8

Yes Slave is in safety mode "

LED 'Loc Err' (VB) ?

:ﬁur;;’lt blinking blinking blinking blinking biinking blinking
once twice three times four times five times six times
nated
4 4 4

DSR-fault:

DOL- fault;

Slave is in

STE-fault: Voltage under

Thermo fault;

Motor ower failure/ Torque in Torque in
overheating povercurrent direction OPE irection CLOS 18V or over 30V clear state
Let motor cool Check supply Check all other
off. Eliminate Check mains Eliminate cause | | Eliminate cause voltage. Maybe programmed slaves at
cause of connection of torque fault of torque fault exchange power the PROFIBUS. If

overheating supply unit necessary, switch off
Auto clear function in

master

PROFIBUS-DP
board does not
signal fault

Yes

Master does not give
run command

Check PROFIBUS
DP board Check
actuator Check programming
") see setting of parameter 6,7,8,9 and 10 of controls
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12.3 Position feedback does not function

Check if the voltage at terminal (61 (-)and 62 (+)) on the BS 4581 PROFIBUS-DP board, rises linearly when driving to OPEN and falls
linearly when driving to CLOSED. The value for position CLOSED should be in the range 0 to 2 V. The value for position OPEN should be in
the range 3 to 5 V. The voltage difference between CLOSED and OPEN should be over 3 V.

12.4 Measuring of the PROFIBUS signals with an oscilloscope

On the PROFIBUS board the signal from PROFIBUS channel 1 pin (A) and pin (B) can be checked with a digital oscilloscope.
The off-load voltage between pin A (+) and pin B (-) must be positive and in the range between 0.8 Vand 1.4 V.

13 Appendix A GSD file

#Profibus_DP
GSD_Revision = 1

Vendor_Name = “RTK GmbH”
Model_Name = “BS4581”
Revision = “BS4581/1”
Ident_Number = 0x0732

Protocol_Ident =0

Station_Type =0

FMS_Supp=0

Hardware_Release = “2023.241"
Software_Release = “K100DX, 2025.683/01-01"

9.6_supp =1
19.2_supp =1
4545 supp=1
93.75_supp =1
187.5_supp =1
500_supp =1
1.5M_supp =1

MaxTsdr_9.6 =60
MaxTsdr_19.2 = 60
MaxTsdr_45.45 = 250
MaxTsdr_93.75 = 60
MaxTsdr_187.5 =60
MaxTsdr_500 = 100
MaxTsdr_1.5M =150

Redundancy = 1
Repeater_Ctrl_Sig =0
24V _Pins =0
Freeze_Mode_Supp =1
Sync_Mode_Supp =1
Auto_Baud_supp =1
Set_Slave_Add_supp =0
Slave_Family =0
Fail_Safe =1
Implementation_Type= “SPC3"
Bitmap_Device = “RTK"
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User_Prm_Data_Len =100

User_Prm_Data =\
0x00, 0x01,\
0x00, 0x00, \
0x00, 0xC8, \
0x00, 0x00, \
0x00, 0x32,\
0x00, 0x00, \
0x00, Ox1E, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x64, \
0x00, 0x00, \
0x00, 0x05, \
0x00, 0x05, \
0x00, 0x0A, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x28, \
0x00, 0x32,\
0x00, 0x00, \
0x00, 0xC8, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0xC8, \
0x00, 0x00, \
0x00, 0x00, \
0x00, Ox0A, \
0x00, 0x32,\
0x00, 0x00, \
0x03, OxE8, \
0x00, 0x00, \
0x00, Ox0A, \
0x00, 0x32, \
0x03, OxE8, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00

Mm_smveJMewaH=1
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Modular_Station = 1
Max_Module =1
Max_Input_Len =20
Max_Output_Len =12
Max_Data_Len = 32
Max_Diag_Data_Len =6

i\/lodule =“1 Byte Input, 1 Byte Output” 0x10, 0x20
EndModule

i\/lodule = “4 Byte In, 4 Byte Out,consistent” 0x93, 0xA3
EndModule

i\/lodule = “8 Byte In, 4 Byte Out,consistent” 0x97, 0xA3
EndModule

Module = “12 Byte In,4 Byte Out,consistent” 0x9B, 0xA3
EndModule

i\/lodule = "16 Byte In,8 Byte Out,consistent” 0x9F, OxA7
EndModule

i\/lodule = "16 Byte In, 8 Byte Out” Ox1F, 0x27
EndModule

; Here the new configuration start, which only work
; for Eprom version Z025.683/01-01 and later.

; The following configurations DO NOT work

; with the Eprom version K10000x.DX.000!

Module = “4 byte in, 4 byte out” 0x13, 0x23
EndModule

i\/lodule = “8 byte in, 4 byte out” 0x17, 0x23
EndModule

i\/lodule ="12 byte in, 4 byte out” 0x1B, 0x23
EndModule

Module = “2 Byte In, 1 Byte Out,consistent” 0x91, 0x20
EndModule

i\/lodule =2 byte in, 1 byte out” 0x11, 0x20
EndModule

i\/lodule = “2 Byte In, 2 Byte Out,consistent” 0x91, 0xA1
EndModule

i\/lodule = "2 byte in, 2 byte out” 0x11, 0x21
EndModule

i\/lodule = “6 Byte In, 1 Byte Out,consistent” 0x95, 0x20
EndModule

Module = “6 byte in, 1 byte out’ 0x15, 0x20
EndModule
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i\/lodule = “6 Byte In, 2 Byte Out,consistent” 0x95, 0xA1
EndModule

Module = 6 byte in, 2 byte out’ 0x15, 0x21
EndModule

i\/lodule = “6 Byte In, 4 Byte Out,consistent” 0x95, 0xA3
EndModule

i\/lodule = "6 byte in, 4 byte out” 0x15, 0x23
EndModule

Prm-Text-Def-List:

PrmText = 1

Text(0) = “no position transm. available”
Text(1) = “potentiometer’

Text(2) = “0-20 mA position transmitter”
Text(3) = “4-20 mA position transmitter”
EndPrmText

PrmText = 2
Text(0) = “0 to 100 per cent’
Text(1) = “0 to 1000 per mil”
EndPrmText

PrmText =3

Text(0) = “off”

Text(1) = “simple safety”
Text(2) = “enlarged security”
EndPrmText

PrmText = 4
Text(0) = “No”
Text(1) = “Yes”
EndPrmText

PrmText=5

Text(1) = “actuator running Close”

Text(2) = “actuator running Open”

Text(3) = “actuator running to nominal position”
EndPrmText

PrmText =6

Text(0) = “0 to 100 percent”

Text(1) = “0 to 1000 per mil”

Text(2) = “0 to 1023 raw value A/D converter”
EndPrmText

Ext-User-Prm-Data-Def-List:
User_Prm_Data_Definition 1

ExtUserPrmData = 1 “position transmitter”
Unsigned16 1 0-3

15.08.2002
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Prm_Text_Ref =1
EndExtUserPrmData

; User_Prm_Data_Definition 2

ExtUserPrmData = 2 “data code position transmitter”
Unsigned16 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

; User_Prm_Data_Definition 3

ExtUserPrmData = 3 “ reversing prevention in ms”
Unsigned16 200 100-1000

EndExtUserPrmData

; User_Prm_Data_Definition 4
ExtUserPrmData = 4 “redundancy”
Unsigned16 0 0-1

Prm_Text Ref=4
EndExtUserPrmData

; User_Prm_Data_Definition 5

ExtUserPrmData = 5 ‘time for channel changing in 0.1 s":
Unsigned16 50 50-6000

EndExtUserPrmData

; User_Prm_Data_Definition 6
ExtUserPrmData = 6 “safety behaviour”
Unsigned16 0 0-2

Prm_Text_Ref=3
EndExtUserPrmData

; User_Prm_Data_Definition 7

ExtUserPrmData = 7 “time of initiation safety operation 0.1 s”:
Unsigned16 30 0-12000

EndExtUserPrmData

; User_Prm_Data_Definition 8
ExtUserPrmData = 8 “safety behaviour”
Unsigned16 0 0-3

Prm_Text_Ref=5
EndExtUserPrmData

; User_Prm_Data_Definition 9
ExtUserPrmData = 9 “safety position in per mil”
Unsigned16 0 0-1000

EndExtUserPrmData

: User_Prm_Data_Definition 10
ExtUserPrmData = 10 “output speed safety operation percentage”
Unsigned16 100 0-100

: User_Prm_Data_Definition 11

ExtUserPrmData = 11 “dead time positioner in 0.1 s™:
Unsigned16 0 0-600

EndExtUserPrmData
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; User_Prm_Data_Definition 12

ExtUserPrmData = 12 “overrun dir. OPEN in per mil”™;
Unsigned16 5 0-99

EndExtUserPrmData

; User_Prm_Data_Definition 13

ExtUserPrmData = 13 “overrun dir. CLOSE in per mil”:
Unsigned16 5 0-99

EndExtUserPrmData

; User_Prm_Data_Definition 14
ExtUserPrmData = 14 “max. error in per mil’
Unsigned16 10 1-100

EndExtUserPrmData

; User_Prm_Data_Definition 15

ExtUserPrmData = 15 “proportional operation active”
Unsigned16 0 0-1

Prm_Text_Ref =4

EndExtUserPrmData

; User_Prm_Data_Definition 16

ExtUserPrmData = 16 “proport. range stop in per mil”
Unsigned16 100 0-1000

EndExtUserPrmData

; User_Prm_Data_Definition 17
ExtUserPrmData = 17 “stop speed in percent’
Unsigned16 0 0-100

EndExtUserPrmData

; User_Prm_Data_Definition 18

ExtUserPrmData = 18 “proport. range stop in per mil”
Unsigned16 40 0-1000

EndExtUserPrmData

; User_Prm_Data_Definition 19
ExtUserPrmData = 19 “starting speed in percent”
Unsigned16 50 0-100

EndExtUserPrmData

; User_Prm_Data_Definition 20

ExtUserPrmData = 20 “start analogue 2 in 0.1 mA”:
Unsigned16 0 0-150

EndExtUserPrmData

: User_Prm_Data_Definition 21

ExtUserPrmData = 21 “end analogue 2 in 0.1 mA”:
Unsigned16 200 50-200

EndExtUserPrmData

; User_Prm_Data_Definition 22
ExtUserPrmData = “code analogue 2"
Unsigned16 0 0-2

Prm_Text_Ref =6
EndExtUserPrmData
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User_Prm_Data_Definition 23
ExtUserPrmData = 23 “start analogue 3/4 in 0.1 mA”:
Unsigned16 0 0-150

; User_Prm_Data_Definition 24

ExtUserPrmData = 24 “start analogue 3/4 in 0.1 mA”:
Unsigned16 200 50-200

EndExtUserPrmData

; User_Prm_Data_Definition 25
ExtUserPrmData = “code analogue 3/4"
Unsigned16 0 0-2

Prm_Text_Ref =6
EndExtUserPrmData

; User_Prm_Data_Definition 26

ExtUserPrmData = 26 ‘stepping direction OPEN active’:
Unsigned16 0 0-1

Prm_Text_Ref=4

EndExtUserPrmData

: User_Prm_Data_Definition 27

ExtUserPrmData = 27 “step. operat. time OPEN in 0.1 s”:
Unsigned16 10 1-36000

EndExtUserPrmData

; User_Prm_Data_Definition 28

ExtUserPrmData = 28 “stepping pause time OPEN in 0.1 s:
Unsigned16 50 1-36000

EndExtUserPrmData

; User_Prm_Data_Definition 29

ExtUserPrmData = 29 ‘stepping start OPEN in per mil
Unsigned16 0 0-999

EndExtUserPrmData

; User_Prm_Data_Definition 30

ExtUserPrmData = 30 ‘stepping end OPEN in per mil’
Unsigned16 1000 1-1000

EndExtUserPrmData

; User_Prm_Data_Definition 31

ExtUserPrmData = 31 ‘stepping direction CLOSE active’:
Unsigned16 0 0-1

Prm_Text_Ref=4

EndExtUserPrmData

- User_Prm._Data_ Definition 32

ExtUserPrmData = 32 “stepping operating time CLOSE in 0.1 s™:

Unsigned16 10 1-36000
EndExtUserPrmData

User_Prm_Data_Definition 33

ExtUserPrmData = 33 “stepping pause time CLOSE in 0.1 8™
Unsigned16 50 1-36000
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EndExtUserPrmData

; User_Prm_Data_Definition 34

ExtUserPrmData = 34 ‘stepping start CLOSE in per mil
Unsigned16 1000 1-1000

EndExtUserPrmData

; User_Prm_Data_Definition 35

ExtUserPrmData = 35 ‘stepping end CLOSE in per mil’
Unsigned16 0 0-999

EndExtUserPrmData

User_Prm_Data_Definition 36
ExtUserPrmData = 36 “spare parameters”
EndExtUserPrmData

; User_Prm_Data_Definition 37
ExtUserPrmData = 37 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 38
ExtUserPrmData = 38 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 39
ExtUserPrmData = 39 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 40
ExtUserPrmData = 40 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 41
ExtUserPrmData = 41 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 42
ExtUserPrmData = 42 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 43
ExtUserPrmData = 43 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 44
ExtUserPrmData = 44 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData
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; User_Prm_Data_Definition 45
ExtUserPrmData = 45 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 46
ExtUserPrmData = 46 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 47
ExtUserPrmData = 47 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 48
ExtUserPrmData = 48 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 49
ExtUserPrmData = 49 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

; User_Prm_Data_Definition 50
ExtUserPrmData = 50 “spare parameters”
Unsigned16 0 0-65535
EndExtUserPrmData

i\/lax_User_Prm_Data_Len =100

Ext_User_Prm_Data_Ref(0)
Ext_User_Prm_Data_Ref(2)
Ext_User_Prm_Data_Ref(4)
Ext_User_Prm_Data_Ref(6)
Ext_User_Prm_Data_Ref(8)
Ext_User_Prm_Data_Ref(10
Ext_User_Prm_Data_Ref(12
Ext_User_Prm_Data_Ref(14
Ext_User_Prm_Data_Ref(16
Ext_User_Prm_Data_Ref(18
Ext_User_Prm_Data_Ref(20
Ext_User_Prm_Data_Ref(22
Ext_User_Prm_Data_Ref(24
Ext_User_Prm_Data_Ref(26
Ext_User_Prm_Data_Ref(28
Ext_User_Prm_Data_Ref(30
Ext_User_Prm_Data_Ref(32
Ext_User_Prm_Data_Ref(34
Ext_User_Prm_Data_Ref(36
Ext_User_Prm_Data_Ref(38
Ext_User_Prm_Data_Ref(40
Ext_User_Prm_Data_Ref(42
Ext_User_Prm_Data_Ref(44
Ext_User_Prm_Data_Ref(46
Ext_User_Prm_Data_Ref(48
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Instructions de montage et de service info@tubi-valves.com
+31 (0)229 220 005
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14 Appendix B Literature references
1. As an introduction to PROFIBUS-DP:

Manfred Popp: PROFIBUS-DP, Grundlagen, Tips und Tricks fir Anwender.
Hithig Verlag, ISBN 3-7785-2676-6

2. Guidelines for the electrician

Installation guide PROFIBUS-DP/FMS order no. 2.111

Available from:

PROFIBUS Nutzerorganisation Haid-und-Neu-Str.7

D - 76131 Karlsruhe

Tel. +49 721/ 96 58 590

Tel +49 721/ 96 58 589

Http:/ www.profibus.com
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