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Foundation Fieldbus CP Option Card Technical Manual

Note 1:

Note 2:

Note 3:

Note 4.

Note 5:

Note 6:

Throughout this manual the Foundation Fieldbus may be abbreviated to FF
Throughout this manual the FF Interface Card may simply be referred to as the FF CP card.

The information in this manual relates to the FF CP card firmware / hardware versions:
M3.1/T1.4/H1.1 (or newer)

The screen dumps used in the manual have generally be taken from a National Instruments FF
configurator tool’s screen. Other configurator tools may show the same data on a different set of
screens.

This manual is to be used in conjunction with the relevant actuator setting manual and assumes a
pre-existing level of knowledge of using both FF and the particular actuator type. It is advised that
the relevant technical manual is read before attempting to set-up FF within the actuator.

The FF CP card described in this manual contains static-sensitive devices. Suitable
precautions, such as wearing an earthed anti-static wrist strap, should be taken before
handling the card. It should be kept in an anti-static bag or box while it is not fitted within an
actuator.

As we are continually developing our products their design is subject to change without notice.

© The contents of this document are copyright and must not be reproduced without the written permission
of Rotork.

The name Rotork is a registered trademark.

Foundation is a registered trademark of the Fieldbus Foundation.

NI-FBUS is a registered trademark of National Instruments.

Windows is a registered trademark of The Microsoft Corporation.

The names; Allen, Bluetooth, Modbus, Rotork and Torx are registered trademarks.
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Glossary of Terms:

Automatic (AUTO)
Basic Device
Back calculation output

(BKCAL_OUT)

Capabilities File

Cascade (CAS)

Device Description (DD)

Fieldbus

Fieldbus Interface Card (FIC)

Function Block (FB)

H1

Initialization Manual (IMAN)

Interoperability

Input / Output Options
(I0_OPTS)

Link Active Scheduler (LAS)

A possible mode of a function block which means the block runs its
algorithms, producing data at its inputs or outputs.

A basic device is any device not having the capability to control
communications on an H1 fieldbus segment.

This parameter is available on output function blocks, and provides a
feedback mechanism to control blocks such as PID.

A file describing the communication objects in a fieldbus device. A
configuration device can use Device Description (DD) Files and
Capabilities Files to configure a fieldbus system without having the
fieldbus devices online.

A possible mode of a function block which refers to an input derived
from the output of another function block.

A machine-readable description of all the blocks and block parameters
of a device.

The digital, two-way, multi-drop communication links.

The option card fitted to the actuator which provides the
communications interface between the DCS and the actuator.

Also known as standard function block. This is a named block
consisting of one or more inputs and outputs. These are built into
fieldbus devices to achieve the desired control functionality. The FF
CP has Analogue Input (Al), Analogue Output (AO), Digital Input (DI),
Digital Output (DO), Control Selector (CS) and PID control (PID).

A term used to describe a FF highway operating at 31.25 kbit/sec.

The forward path to a physical output is broken and the output is
tracking the downstream block. This will result in the control action
being suspended.

The capability for a device from one manufacturer to interact with that
of another manufacturer, on a fieldbus network, without loss of
functionality.

This parameter is contained within output function blocks and
allows different parameters to appear at various connection points.

One Link Master (LM) device functions as the fieldbus LAS at any one
time. The LAS is the Fieldbus device that is currently controlling
access to the Fieldbus. A device that is responsible for keeping a link
operational. The LAS executes the link schedule, circulates tokens,
distributes time, and probes for new devices.
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Local Override (LO)

Manual (MAN)

Out Of Service (O0S)

Process Variable (PV)

Readback

Remote Cascade (RCAS)

Resource Block (RB)

Schedules

Segment

Transducer Block (TB)

Virtual Communication
Relationship (VCR).

Virtual Field Device (VFD)

A possible mode of a function block where the block can only be
monitored, and no changes can occur to its set points.

A possible mode of a function block where the final element is
manually input by a user, as opposed to being controlled by its
algorithms.

A possible mode of a function block which means the block does not
run its internal algorithms and cannot be used.

A process variable is a condition of the process fluid (a liquid or gas)
that can change the manufacturing process in some way. Common
process variables include pressure, temperature, flow rate, etc.

This is the parameter in an output function block which indicates the
actual feedback of a process, as opposed to the desired value.

A possible mode of a function block which refers to an input derived
from non-function block outputs.

A block that describes the characteristics of the fieldbus device such
as; the device name, manufacturer and serial number.

Communication events that occur at the same time during each
control cycle. The schedule defines when Function Blocks (FBs)
execute and when data / status information is published on the bus.

A Foundation Fieldbus network is made up of devices connected by a
serial bus. This serial bus is called a segment (also known as a link).
A section of an H1 fieldbus that is terminated in its characteristic
impedance. Segments can be linked by Repeaters to form a longer
H1 fieldbus. Each Segment can include up to 32 H1 devices.

A block that is an interface to the physical, sensing hardware in the
device. It also performs the digitising, filtering, and scaling
conversions needed to present input data to function blocks, and
converts output data from function blocks. The block decouples the
Function Blocks from the local input/output (1/0O) functions required to
read the limit switches and command the actuator to move.

Preconfigured or negotiated connections between virtual field devices
on a network. The quantity of VCRs able to be handled by an H1
gateway, or Link Master usually determines the number of devices on
an FF highway.

The virtual field device is a model for remotely viewing data described
in the object dictionary. The services provided by the Fieldbus
Messaging Specification allow you to read and write information about
the object dictionary, read and write the data variables described in
the object dictionary, and perform other activities such as uploading or
downloading data and invoking programs inside a device.
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Abbreviations used:

Al
AO
BTST
CFF
Comms
CP
CS
DCS
DD
DI
DO
DSM
DTM
ESD
FB
FDT
FF
FIC
HIST
ITK
LAS
LM
MSM
NIC
PCS
PDA
PID

PST
RAM
RB
ROM
SW
TB
VCR

Analogue Input (Blocks Al1, Al2)
Analogue Output (Block AQ)
Bluetooth Setting Tool

Common File Format
Communications

Common Protocol

Control Selector Block
Distributed Control System
Device Description

Digital Input (Blocks DI1, DI2, DI3, DI4, DI5)

Digital Output (Blocks DO1, DO2, DO3, DO4)

(Actuator) Digital Switch Mechanism
Device Type Manager
Emergency Shut Down

Function Block

Field Device Tool

Foundation Fieldbus

Fieldbus Interface Circuit

Host Interoperability Support Test
Interoperability Test Kit

Link Active Scheduler

Link Master

(Actuator) Mechanical Switch Mechanism

Network Interface Circuit
Process Control System
Personal Digital Assistant

Proportional, Integral, Derivative; A type of function block which refers to a closed

loop control algorithm

Partial Stroke Test

Random Access Memory

Resource Block

Read Only Memory

Software

Transducer Block

Virtual Communication Relationship

Supporting Documents:

Available from the Fieldbus Foundation, Austin, Texas

U Technical Overview of Foundation Fieldbus
O Wiring and Installation 31.25 kbit/s,

FD-003 (all parts).
AG-140
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Introduction

1 INTRODUCTION

This manual is designed to be an aid to commissioning and will assist with achieving a
successful integration of Rotork’s FF product into a DCS’s FF network. Correct installation
should ensure a lifetime of trouble free use. This is not a manual on how to use FF. Due to the
complex nature of the protocol, Rotork strongly recommends users attain a sufficient level of
FF competency prior to attempting any FF commissioning work.

The FF CP option card is the third evolutionary step in Rotork’s Foundation Fieldbus journey. It has
been certified as conforming to the open fieldbus standard IEC 61158 and is suitable for use on an FF
H1 highway. The H1 highway uses two copper wires to both to carry the digital messages and to
supply power to all the devices connected on the highway. As such it is necessary to have a suitable
power supply and termination filter on the highway for the FF nodes to function.

The current version of the FF card may be fitted into any of the current Rotork Controls’ actuator
product range. The FF card is an integral part of the actuator in which it is housed and is fitted within
the main electrical housing. This electrical housing need never be opened once the actuator leaves
the assembly plant. All adjustments to the settings for the FF card may be made via the Foundation
data highway using a suitable network configuration tool. There is no external marking on the actuator
to show the FF card serial number since the whole module may be replaced if it should fail.

The FF card’s circuits do not impinge on the actuator control electronics; the actuator itself remains
fully self-protecting. The card performs the tasks of IEC 61158 interface, actuator data collection and
the issuing of actuator commands.

The FF CP card may command the actuator into which it is fitted to open, stop, close, perform an ESD
operation, perform a partial stoke operation or move to a set position. Commands to the module come
from the network and may be generated in another actuator or device on the network using peer to
peer, publisher/subscriber communication. Additionally, digital and analogue status information
relating to the actuator is published for the other devices to read.

For a quick start guide see section 8.

Fig 1.1: Some of the actuators which use the FF CP card
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1.1 General
The FF CP card is capable of performing the following functions:—

a) Link Master / Link Active Scheduler
b) Basic Device

The in-built function blocks vary in availability between the different actuator types. The input and
output blocks are used to link to the transducer block and tie to the available actuator functions. For
example the Al block associated with actuator torque measurement is only available in the DSM
actuator type. The following table lists the function blocks and their related availability in each actuator

type.

Function Block Type
Resource Block — System information

Transducer Block — Device configuration

Digital Inputs
DI 1 Closed limit or multistate
DI 2 Open limit or multistate
DI 3 Selector in remote or multistate
DI 4 General alarm or multistate
DI 5 Actuator moving or multistate

Digital Outputs
DO 1 Open or multistate
DO 2 Close or multistate
DO 3 Stop or multistate
DO 4 Single bit selectable or multistate

Analogue Inputs
Al 1 Analogue position feedback
Al 2 Torque / Thrust

Analogue Output
AO Desired position (set point command)

Controllers

PID (3 term controller)
Control Selector
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FF CP Card Properties

2 FF CARD PROPERTIES

2.1 Mechanical properties

The FF CP card consists of a single network interface card that fits directly to the main actuator control
PCB. It consists of two isolated parts, the actuator interface and the network interface

O Network Interface

This carries the FF highway connections and the processor handling the data highway
communication and function blocks. The Network Interface contains the FF connector (SK3),
polarised to prevent incorrect insertion. This connects to the three wire loom routed to the
terminal compartment of the actuator. Power for the Network Interface is taken from the FF

highway.
U Actuator Interface
The primary connection to the actuator circuits is by a multi-pin connector on the base of

Interface Card. The PCB design ensures it may only be fitted in the correct polarisation. The
Actuator Interface on the FF CP card is powered from within the actuator.

Network Connector

({111544141

(001 TR

28128X0080001801 = 103181

Fig 2.1: The FF card, showing the network connector
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2.2 Electrical properties

The FF CP card does not sit in the main control path for the actuator and does not affect the actuator
control integrity.

Internally stored programs control the processors on the module. The Network Interface processor
software may be updated by connecting a suitable test cable and loading the new code directly, but
this cannot be done in the field The FF system allows all settings for the data highway and module
communication functions to be held in non-volatile memory on the Network Interface Card.

The FF data highway connection is fully isolated from the actuator electronics.

2.3 Operation and storage

The Module is designed to be stored in the actuator and operated within the same environment as the
actuator.

The constraints are:

a Operating temperature: -40°C to +70°C
a Storage temperature: -50°C to +85° C
a Relative Humidity: 5% to 95% (<50°C) non-condensing

Refer to actuator manuals for range applicable for the particular actuator type.
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3 FITTING THE FF CP CARD

3.1 Inside a Rotork Actuator

3.1.1 Inside an IQ3/IQT3 actuator

The FF CP card is suitable for fitting into 1Q3 actuators. When factory-fitted, their wiring diagrams will
contain an ‘F’, e.g. 100F2000. The FF CP can be located in one of 2 or 4 option ‘slots’ located on the
back of the control module PCB, housed in the electrical cover. There are 2 slots for directly
connecting the option module to the control module and where those slots are already filled, the option
card can be fitted on top of the existing modules. The modules can be stacked 2 high where a ‘deep’
electrical cover is fitted.

V4

2 option cards
can be stacked
here

\V%

[
I [ %
1 L

| ﬂ@l\

2 option cards
can be stacked
here

}
Z\

] 3 r
5T = - ———
. Option Slots Back of the control module

Fig 3.1: The FF CP card’s location behind the control module in an 1Q3

With the 1Q3 actuators, the remote inputs are always present (they are conditioned by the control
board) and there is an option to include Digital Outputs from relay contacts. If the FF CP is required to
operate the 4 digital outputs that can be controlled from the card, then an Extra Relay Indication card
associated with these outputs must be fitted into another option slot in the actuator.

The FF CP is connected to the control module by a 10 way header (SK2). The wiring harness from the
actuator terminal bung connects the FF H1 highway field connections to SK3.
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Replacing or Fitting an FF CP Option Card

The FF CP card should be replaced or fitted only in a suitable environment. The actuator must be
made electrically safe before opening any covers. The electrical housing cover should be removed
after unscrewing the four 6mm Allen machine screws. Unplug the electrical housing loom from the
control board and remove the cover. Unplug the grey ribbon cable from the edge of the control board
and unplug the black plastic carrier frame from the frame legs. Unplug the loom from the FF card.
Unscrew the Torx 20 screws holding the FF card into the frame and carefully unplug the FF card from
the control board. The replacement board is fitted in the reverse order to removal. The wiring harness
connectors are polarised so that only the correct one will fit its mating part on the circuit boards. Don’t
forget to re-connect the grey ribbon cable to the edge of the control board.

If the operation is to fit an FF CP card for the first time, then the necessary wiring loom must be added
to the internal wiring harness of the actuator. The actuator wiring diagram shows the connectors and
harness used. The wiring harness is fitted inside the actuator before attempting to fit the FF CP. This
requires that you remove the terminal bung, which is held in place by a large circlip. Be careful to
attach the wiring loom to the correct terminals, which are numbered. Re-fit the terminal bung.

Once the loom is in place, connect it to the FF CP, then fit the FF CP to the actuator main board
connector. Attach the FF CP to the frame, using the Torx 20 screws.

Once the module is fitted, the actuator should be re-assembled.

Once power is applied, the field unit parameters should be checked and corrected, where necessary.
Some FF TB parameters can be set and adjusted either by using the Infra-red and Bluetooth setting
tools or by Insight 2 using Bluetooth. The parameter setting procedure is covered by the 1Q3 Full

configuration, status and monitoring user manual, PUB002-040-00, available on the Rotork web site,
www.rotork.com
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3.1.2 Inside an Sls actuator

The FF CP is suitable for fitting into Sls actuators. When factory-fitted, the network connections will be
as in the diagram below:

MOTOR/ PUMPS HYDRAULIC { SEE NOTE 1 ‘ NOTE-1 NOTE -0

SWITCHING MODULE - NEUTFAL | TERMINAL-1 TWREA TERMINAL -26

SOLENOID VALVES || SINCLE- PASE TERMINAL -2 PAKSCAN JWIRE B (OUT | TERMINAL 27

TERMINAL -3 2 WIRE CONTROL | ZWIRE C COMMON | TERMINAL-25

POSITION & PRESSURE SEENOTE 2 SCREEN TERMINAL - 20

MONTORNG TreE e [P U | TR

980 480Vac PHASE-V FIELD CONNECTION 1A | TERMINAL- 24

LOCAL INDICATION REMOTE INDICATION PHASE- W TERMINAL - 3 MODBUS FIELD CONNECTION ‘18| TERMINAL - 26

r—————— B owAE. | FIELD CONNECTION 24 | TERMINAL -7

o 0dc (wve) | TERMINAL -1 i FIELD CONNECTION 28| TERMINAL -28

| l’ | @ L{ seeores | ‘ o RS485 HIGHIAY [ oo TR 23

J— R - | TERMINAL -3 SCREEN TERMINAL 29
/ \ = —— T— NOTE -2 TERMINATOR ERMINAL-17_]
I [vowronrem]- 1 ISOLATED, NOMINAL 24Vd, W POWER SUPPLY £ 17 ]
/ v rg\qj AVAILABLE FOR ACTUATOR FED REMOTE CONTROL. PROFIBUS PROFIBUS B (N} ERMINAL - 20 |
o o |o____ L= A oy | PROFBUSB (OUT] | TERMNAL-24 |

| |to===== PROFIBUS A (IN) ERMINAL - 21

FT = NOTE - 3 SINGLE CHANNEL 53671815 4 (OUT]_| TERMINAL 25

| Ry ’E INDICATES A FAULT WITH THE ACTUATOR HAS SCREEN TERMINAL 20

0C00 I & OCCURRED, DETAILS SHOWN ON LOGAL INDICATION.
— L T T

FIELD CONNECTION + [ TERMINAL - 27

\

\

\

\

\

I

|

|

\

\

\

\

\

\

\

\

\

\

\ G
\

I r .
[ SEENOTE 10 } [[oeerumreen | 3\‘1_14 !
I [
! [ESH
\

\

\

\

\

\

\

\

\

\

\

I

|

\

\

\

\

\

\

\

T
777777 mug iy NOTE -4 FOUNCRTION FIELBLS
T MONITORS ACTUATOR AVAILABILITY (SHOWN [ECBTIEZ HIGHA TERMINAL - 20
T DE-ENERGISED, UNAVAILABLE).
L———— I 4Vde (1ve) TERMINAL - 26
- CANH TERMINAL - 27
LOCAL CONTROLS | REMOTE CONTROLS } OPEN/ CLOSED INDICATION WILL RETURN TO DEVICENET CANL TERMINAL - 28
ESD ‘ POSITION SHOWN WHEN DE-ENERGISED. CAN-OV TERMINAL - 23
PARTIAL STROKE T SCREEN TERMINAL - 45
COMNMON 20 601acie (el H— (NOTE- 3, 4 & 5. RELAYS RATED AT 6A- 120Vac- 30Vdc).  NOTE- 10
COMMON 60-120Vac (ve)_H— LOGAL INDICATION SHOWS POSITION, AS A % OF TOTAL
A _ j NOTE -6 TRAVEL PRESSURE CAN ALSO BE DISPLAYED AS AN OPTION
N CLOSE T SAFETY CONTROL SIGNALS THIS IS SHOWN A AS % OF MAXIMUM RATED PRESSURE
) | | | oo HANTAN ‘ { SEENOTET ‘ 20-60Vac'd: or 60-120Va ALL SETTINGS ARE CONFIGURED THROUGH THE LOCAL
\\_ )5) \gC /j e e DISPLAY VIA A INFRA-RED SETTING TOOL
SOMMGN 60-120Vac (-ve) ‘ NOTE -7
O ] DIGITAL CONTROL SIGNALS NOTE - 11
LOOL-RRVOTE | T | 20-60Vac/dc or 60-120Vac MECHANICAL LIMIT SWITCH CONNECTIONS ARE SHOWN ONA
T | \oTE 8 SEPERATE DIAGRAM
o [
%%ﬁg glgmt‘ 1 SEENOTES ANALOGUE CONTROL SIGNAL
DEMAND COMMON ; INPUT (DEMAND) RANGE BETWEEN (0-20mA or 0-10Vdc)
E— OUTPUT (CPT) RANGE BETWEEN (4-20mA).
|
‘ OPTIONAL CONTROL CARD }» -
|\ |

rotorie

Fig 3.2: The Sls highway interface connection table

The internal layout of the actuator will be similar to that of the 1Q3, when considering installation of the
FF CP, as above.
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3.1.3 Inside a CVA actuator

The FF CP is suitable for fitting into CVA actuators. When factory-fitted, the wiring diagram will be
CXX-80 (where X can be any value). This details the option card connections to the terminal bung.
The FF CP module is fitted in the only option board slot inside the CVA electrical housing - on the
underside of the Main PCB assembly. The FF CP should be replaced or fitted only in a suitable
environment.

= i ‘
— — g s
OPTION
il ° CARD

CVA Main PCB on Chassis

Fig 3.3: The FF CP located on the underside of the control PCB in a CVA actuator

To fit an FF CP card, begin by removing power from the actuator and wait until the LED on the
selector knob stops illuminating. This may take several minutes if a reserve power pack of capacitors
is fitted.

Remove the six M10 machine screws from the upper cover and lift it off carefully, while removing its
ribbon cable connector from the socket on the Main PCB.

Remove the various wiring looms from the sockets on the edges of the Main PCB, noting carefully
where they attach. Each connector is different to avoid error.

Remove the Main PCB in its plastic chassis by gently pushing the chassis legs inwards to release
them from a groove in the actuator housing.

Fit the FF CP to the underside of the Main PCB using the hardware supplied with the FF CP card.

The wiring loom from the actuator terminal bung connects the FF H1 field connections to SK3. If a new
card is being fitted as an upgrade, then the actuator will need to have the loom fitted. Remove the
terminal bung by removing the circlip and gently pulling the bung. Attach the loom and replace the
bung.

The FF CP is connected to the control module by a header, SK2.

The FF CP in the CVA must be enabled. This would usually be done during factory test, but may be
required to be completed on site for conversions to FFs or if a replacement card is fitted. To enable

the card, the Rotork PDA software Enlight (downloadable from the Rotork web site) is required to be
used to change parameter 34. It must be read and then have 2048 decimal added to it.

This procedure is best performed by a Rotork Engineer.
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Fitting the FF CP card

3.1.4 Inside a CMA actuator

The FF CP is suitable for fitting into CMA actuators, wiring diagrams MXX-FX (where X can be any
value) detail the option card connections on the terminal strip. The FF CP module is fitted in the only
option board slot inside the CMA electrical housing.

Option location

Fig 3.4: The FF CP located in a CMA actuator

The FF CP should be replaced or fitted only in a suitable environment. The actuator must be made
electrically safe before opening any covers. The electrical housing cover should be removed after
unscrewing the four 6mm Allen machine screws.

The FF CP should be fitted in the position shown in the illustrations above. It plugs into the control
board at the 10-way header, which is SK2 on the FF CP board. There is a wiring loom which brings
the FF H1 network connection to SK3 on the FF CP.

Connection details are shown in the illustrations on the next page.
The CMA actuator will need configuring, so that it is aware that control from the field is through the FF

CP card. This is done by accessing the menu structure as shown in the CMA Installation and
Maintenance manual, PUB094-003, found on the Rotork web site.
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3.1.5 Inside a K range actuator

The FF CP is suitable for fitting into K-Range actuators; wiring diagrams similar to 1612ZFD detail the
option card connections. The FF CP module is fitted in the only option board slot inside the K-Range
electrical housing.

SK2 on the FF CP card plugs directly onto SK9 on the Main card, while a terminal bung loom brings
the FF highway signals to SK3.

FF Option Card

Main Card

Fig 3.5: The FF card located in a K-Range actuator

The FF card should be replaced or fitted only in a suitable environment. The actuator must be made
electrically safe before opening any covers. The electrical housing cover should be removed after
unscrewing the four 8mm Allen machine screws.

The FF card is attached to the main card by three plastic pillars, with one metal pillar, Torx 20 screw
and a fibre washer; as shown in the illustration above.

If an actuator is having the FF fitted for the first time, then the terminal bung loom must also be fitted.
The terminal numbers will be found in the appropriate wiring diagram, which should be included in the
fitting Kit.
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Fitting the FF CP card

3.1.6 Inside a CK actuator

The FF CP card is suitable for fitting into CKc / CKrc actuators with Px5xxxxx and Kx5xxxxx series
wiring diagrams. The connections and fitting in a CKrc are the same as the CKc so the following
information effectively relates to both actuator types. The FF CP card is normally located in the first
option board slot inside the electrical housing, using Main PCB connection SK2.

The Interface card must be correctly profiled and loaded with the appropriate connectors to match the
actuator. The illustration below shows the location of the cards in the Centronik unit.

Option Card Location

LOCAL CONTROLS ASSY CONTROL ELECRONICS — r—q:f

Fig 3.6: The FF CP card located in a Centronik unit.

Within the actuator the remote inputs are always present (they are conditioned by the FF CP card) and
there is an option to include Digital Outputs from relay contacts. If the FF CP card is required to
operate the 4 digital outputs that can be controlled from the card, then the Extra Relay Indication card
associated with these outputs must be fitted into the actuator. The following table describes the wiring
harnesses and their function in the Centork actuator.

FF card Socket Wiring Harness
SK2 Power and CANbus from actuator.
SK3 FF H1 highway connection.
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3.2 Replacing or Fitting an FF CP Option Card

The FF card should be replaced or fitted only in a suitable environment. The actuator must be made
electrically safe before opening any covers.

Warning: Removal of certain covers will void warranty, it is advised that a Rotork approved
engineer perform this function.

Suitable anti-static precautions should be taken, as the actuator circuitry contains static-sensitive
components.

If an upgrade kit has been purchased please carefully follow the instructions given in the
documentation provided. It will also be necessary to have the relevant actuator maintenance manual
to hand when adding a new card.

The electrical housing cover should be removed and the existing FF card carefully unplugged from its
main connector. The Interface card will be attached to the Main PCB mounting ring by four screws,
which are T20 (or T15 if two cards are present). Once removed from the main connector the wiring
loom connectors should be removed. The replacement board is fitted in the reverse order to removal.
The wiring harnesses are polarised so that only the correct one will fit its mating part on the circuit
board.

If the operation is to fit an FF card for the first time then the necessary wiring looms must be added to
the internal wiring harness of the actuator. The actuator wiring diagram shows the connectors and
harnesses used. The wiring harnesses are fitted inside the actuator before attempting to fit the FF
card. Once the looms are in place connect them to the FF card, then fit the card to the actuator control
board/main board connector.

Once the module is fitted the actuator should be re-assembled. If an option card is fitted into an
actuator after it has left the factory then the actuator needs to be set-up to use this card in the
software, the card will not do anything until this has been done. This can be done using the local HMI
or Insight but ideally needs to be done by a Rotork service engineer. This is not necessary if a card is
being replaced with the same type of card, e.g. replacing an FF with a new FF card.

It is advisable to check the software version numbers are the same between the new and old card to
ensure consistent operation. It is also advisable to check the ITK revision of the old FF card as it may
be necessary to modify the new FF card’s ITK revision. If this needs to be done, see Appendix F.
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Fitting the FF CP card

3.3 Socket, LED and Jumper functions of the FF card

[ 7 0

SK3

« 10O O

Bar code ILED 2

O JP2 JP1

- J

Fig 3.7: Network Interface Card - Jumper and LED functions.

The FF CP card includes two connectors (SK1 and SK3), two LED indicators (LED1 and 2) and four
jumpers, (JP1 — 4). The position of these jumpers should not normally require alteration from the
factory default positions. The illustration shows the default positions. The LEDs can be used to help
with system diagnostics in some cases.

The function of each connector, LED and jumper is as follows:

SK1 This socket connects the FF CP card to the actuator’s control PCB via a CANbus
highway
SK3 This socket connects the FF CP card to the FF highways via the actuator’s

terminal bung connections.

Note there are two other connectors which are used to program the FF CP card and which are
not described in this document

LED 1 Indicates the FF CP Card is communicating with the actuator’s control PCB.

LED 2 When flashing, this Indicates there is an active connection to the fieldbus highway.
When on (i.e. not flashing), this indicates the fieldbus highway power is present.
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JP1, Simulation In simulation mode, the user is permitted to write to primary input/output

Mode Jumper actuator variables through the status and value attributes normally written to
by the transducer block. With JP1 ‘On’ a function block may have its simulation
‘active’ parameter enabled. When JP1 is ‘Off’ the primary actuator variables are
not write enabled. The normal position is ‘Off', as shown on the schematic above.
See the appendix section for more information on simulation mode operation.

* ROTORK ACTUATOR : IQ2_AI2 (Al) _ o x|

" ipply values

|45 | %o a 23 F

=

Uplates 2.

= Periodi

cUpdate (sec)
00Ss W Manual
Diagnostics I Trends I Others |
Process ] Scaling ] Tuning Options ] Alarms
Parameter | Value [ -
= @ SIMULATE
EF SIMULATE_STATUS
QUALITY Good_NonCascade
SUBSTATUS NonSpecific
LIMITS NotLimited
SIMULATE_VALUE o

EF TRANSDUCER_STATUS
QUALITY
SUBSTATUS
LIMITS
TRANSDUCER_VALUE
*ENABLE_DISABLE

= @ GRANT_DENY
GRANT 0x00
DENY 0x00 lJ

yyrite Changes [ Read All

Fig 3.8: Simulate has been activated in the Al function block.

JP2, Hard-Write A setting can be made in the ‘FEATURE_SEL’ parameter of the Resource block

Lock which prevents the writing/changing of all configuration parameters in the FF CP
card. Ifthe FEATURE_SEL is set to ‘Hard W Lock’, the jumper function becomes
write protect ‘On’ and ‘Off'. (See section 6.1 Resource Block). The normal position
is ‘Off’ as shown above.

JP3, CANbus This must be left in the “Off” position as shown in the fig 9 above
Terminator

JP4,Slot0/1 In fig 3.7, this is shown in the slot 0 position. The jumper is moved to the slot 1
Selector position when two FF CP cards are fitted into the same actuator and one of them
already has slot 0 selected.
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IEC 61158 Data Highway

4 |EC 61158 DATA HIGHWAY AND CONNECTIONS

4.1 Data highway

The Foundation Fieldbus network is based on the IEC 61158 data highway using copper conductors.
The network also carries the power used to supply each node on the network. In the case of the FF
card, the FF interface is powered from the fieldbus network. Only two wires are used for the data
highway and these carry both the data signal and the module power. The actuator interface card is
powered from the actuator itself and the card can only report actuator data when both the FF highway
and actuator are powered up.

Fieldbus power supply . .
(including terminator) H1 Gateway Field Junction Box
Trunk (including terminator)
] (Main highway segment)
Power T B
supply  |—

Fig 4.1: Typical Foundation Data Highway

The data highway must be terminated with proper balancing devices at either end. The highway can
use spur or stub connections to the devices but it is recommended to keep any stub lengths to a
minimum for successful operation. The length of the highway and number of devices connected will
vary from project to project. The standard permits up to 32 devices before a repeater in the highway
must be used, however it's extremely unlikely that this many devices will be connected to a highway.
Similarly, the standard calls for a maximum segment length of 1900 metres before a repeater must be
used. On a 1900 metre highway, the stipulated maximum length for a stub with one actuator is 120
metres. The data highway cable type is given by the Foundation as ‘type A’. A typical example of this
type of cable is Belden 3076F.

Cable Specification Type A Cable (e.g. Belden 3076F)

Type 2 cores, twisted pair plus overall screen
Shielding Minimum 90% copper shielding, braid or foil
Size 18 AWG (0.8 mm?)

Resistance 24 Ohms/km max

Nominal Capacitance 80 pF/m
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4.2 Fieldbus power supply

The FF card takes power from the H1 data highway. This means the internal function blocks are
available for control connection between devices even when the actuator has no power.

The power is taken from a special DC power supply connected onto the network through a suitable
filter. The power consumption of each FF node on the network is 20 mA and the absolute minimum
voltage at the actuator terminals is 9 volts. The power supply has to contain an inductive network to
prevent attenuation of the fieldbus signal by the low impedance of the power supply itself. The
inductive network in the power pack makes sure that its equivalent impedance is quite high at the
31.25 kbits/sec frequency whilst still allowing a DC current to be drawn for the line-powered devices.

Since each node on the fieldbus consumes power from the DC supply, great care must be taken in the
design of the installation. The design must ensure that the volt drop from the power pack to the
actuator still leaves at least 9V (absolute minimum) for the FF card and ideally at least 10 Volts. The
actuators can withstand a maximum voltage of 32V from the power pack and since the current
consumption is virtually constant, a simple Ohm’s law calculation can be used to determine the
potential at each point in the network. On power up there is no additional inrush current, i.e. the inrush
current value is the same as the nominal.

The Foundation fieldbus wiring guide (AG -140) provides examples of how to calculate the voltage at
each point.

A3 AG

Y et

=

tl% | gy = y
Wee e

Fieldbus TSRS TR
Sopply = =

Weet  liee”
A2 Ad

| 800 m | 2[][]rn| 200 m |2[]Dm | 200 m | EDDm|

Fig 4.2: Calculating the Voltage Drop
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Example of voltage drop calculation:

Assume the cable is Type A (24 Ohm per km per conductor), the resistance of each 1000 metre pair
is 24 x 2 = 48 Ohms per km.

The current drawn by each node Al to A6 is 20 mA.

Voltage drop Power supply to Al current x resistance

(6 X 0.020) x (0.8 x 48) = 4.6 volts
Voltage drop A1to A2 = (5x0.020) x (0.2 x48) = 0.96 volts
Voltage drop A2to A3 = (4 x0.020) x (0.2 x48) = 0.768 volts
Voltage drop A3to A4 = (3 x0.020) x (0.2 x 48) = 0.576volts
Voltage drop A4to A5 = (2x0.020) x (0.2 x 48) = 0.384volts
Voltage drop Abto A6 = (1x0.020) x (0.2x48) = 0.192volts

Total system volt drop =4.6 + 0.96 + 0.768 + 0.576 + 0.384 + 0.192 = 7.48 volts

If the power supply is a 24 V unit, then the voltage at actuator A6 will be (24 — 7.48) = 16.52 volts
which is within the specified limits.

S e o
\//\\//\\ﬁ'

@J I @J I @J
QJ !QJ !QJ

| 800 m | 2[][]rn| 200 m |2E]Dm | 200 m | EDDm|

Fieldbus
Power

Supply

Fig 4.3: Voltage Drop Example

Whilst we have shown the power supply at one end of the segment, they can be fitted to the middle of
the network. This would reduce the voltage drop.
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4.3 Termination network

Each highway must be terminated correctly at the two ends of the data highway. The terminator
comprises at least one resistor and capacitor in series and they provide a characteristic impedance of
100 Ohm at 39 kHz. They need not be placed on the absolute ends of the highway but should be on
the ends of the main trunk section. They are usually incorporated inside the field junction box.

There are no highway termination facilities inside the actuator itself.
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Actuator Input Output Signals

5 THE ACTUATOR INPUT AND OUTPUT SIGNALS

The FF CP card provides feedback data about its status and that of the actuator to the Foundation
highway. This data is contained in the Transducer function block and is fully listed in the section on
Function Blocks. The actuator is normally controlled by signals from the Foundation highway
connecting to the Output blocks and the Transducer block. There are local controls on the actuator
itself and there is the possibility to wire in direct contacts to control the movement. This section
explains the primary data available and the meaning of the signals generated by the actuator.

>

FF H1 Data Highway

<

Actuator FF CP card ‘
Motor & . T
Starter 2xAl T
Controls — 5

5 x DI —T Rl 5
—* &5
1x AO ~— 182l 5
Actuat Actuator ‘. . §- a %
ctuator Interface 4x DO I e 8%
Control PCB & S| s
2 &=
1xPID I l— %J @ %
1xCS | 3 § 2
0 ()
Local 1x Transducer |~ |2 || &
Controls 1 x Resource -
)
Hard-wired
Control Inputs
& Outputs

Fig 5.1: Actuator and FF CP Card Block Diagram

Input signals are those returned by the actuator to the network about the status of the actuator and
valve whilst output signals are those used to command the actuator to move or operate its internal
relays. An actuator control signal such as a command to open is an output, whilst a reported status
such as open limit switch reached is a feedback input.
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5.1 Controls

The FF CP card can be used to control the actuator and position the valve. The valve may be moved
fully closed, fully open or to an intermediate position. Additionally, the actuator can make the valve
adopt an Emergency Shut Down position and in some actuators perform a partial stroke test. Most
actuator types can be prevented from moving by the presence of an Interlocking signal from another
device on the plant. The actuator may also be operated from its local controls or by hard-wired direct
contact inputs. Note that to do this the Auxiliary Mask must be correctly set.

As well as controlling the actuator the FF CP can also be used to operate 4 discrete output relays
when the actuator is fitted with a relay card, assuming the DO block itself isn’'t in IMAN, LO or OOS.

The control commands have three potential sources:
a Foundation Fieldbus generated commands
O Actuator Local Controls
a Direct Hard-wired input controls

The full list of commands is shown in the table. The actuator types show whether the command is
applicable to that actuator type.

Command IQ3,1QT3 | CVA & CK K
& Sl3 CMA

Foundation Network
Open
Close
Stop
Emergency Shut Down
Analogue Position Demand
Partial Stroke
Relay 1 output
Relay 2 output
Relay 3 output
Relay 4 output

A S N SR NE NN
XX XXX AR
P NE S NN NEN
XXX XX AR S

Local Actuator Controls
Open
Close
Stop

ANENEN
X X X
ANENEN
ANENEN

Direct Hard-Wired Inputs

Open
Close
Stop/Maintain
Emergency Shut Down / Net disable
Open Interlock (active prevents opening)
Close Interlock (active prevents closing)

Note: @ — Requires an extra relay board to be fitted.

ANENENENENEN
ANENENENENEN

AN NN
X X X X X X

Fig 5.2: Available command options
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The FF commands operate on the Transducer block through Digital Output (DO) blocks that are
already connected in the default configuration. The network commands will operate the actuator
provided:—

o Local/Local Stop/Remote selector is in ‘Remote’ (or “Run” in a CVA).

Foundation commands are not inhibited by the ‘Inhibit/HW _DI-4’ input parameter setting
and HW_DI-4 condition.

No interlock is active.

There is no active hard-wired control input or FF control input present.

No alarm condition prevents the actuator from moving.

The Transducer and Resource blocks are in AUTO.

a Open A digital command to cause the actuator to open to the fully open
position as indicated by the Open limit switch. Under correct operation
the actuator stops either when the open limit switch is reached, when
the torque exceeds the value set and the open limit switch has been
reached, or a new command is sent over the network.

a Close A digital command to cause the actuator to close to the fully closed
position as indicated by the Close limit switch. Under correct operation
the actuator stops either when the close limit switch is reached, when
the torque exceeds the value set and the close limit switch has been
reached, or a new command is sent over the network.

Note:

Many multi-turn actuators are set to open until the open limit switch is reached and close until
the closing on torque switch trips, but it is dependent on the type of valve. The quarter turn
actuators normally operate 90-degree valves, use stop-bolts on the actuator or gearbox, and
stop when these are reached. The control room indication is always taken from the end of travel
limit switch settings

a Stop With no other command present, this digital command causes an
actuator motor that is running to stop.

O  Emergency Shut Down
A digital command that causes the actuator to drive to its Emergency
position. There are settings within the actuator to determine if this is a
closed, open or stay-put action.

a Analogue Position Demand
This function is only available over the Foundation network. To initiate
Analogue Position Control this bit must be set to 1 and all other
actuator control bits must be set to 0. This enables the AO block to
function. The actuator will then move to within the deadband of
whatever position value has been set in the AO block output
parameter (range 0-100%, resolution 0.1%).
Provided limited range positioning is not invoked, the values 0% and
100% written to the AO output parameter produce a special case
output where the command is revised so as to fully close the valve to
its tight shut-off position (0%) and to fully open the valve (100%).
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Note:

The following functions are not an option with all actuators — see Fig: 5.2.

Q

Q

Q

Q

Q

Partial Stroke

The actuator will move the valve to an intermediate position and back
to the start position provided it is at the correct end of travel position
when the command is issued. The end to start from and the amount of
travel are selected by parameters in the transducer block.

Relay Output 1to 4

Hard-Wired Open

Hard-Wired Stop

These 4 commands are used to energise and de-energise the internal
relays on the additional relay board (if fitted). (These outputs are
referred to as S5-S8 in the standard actuator documentation when
there is no FF CP card in the actuator). The resulting outputs can be
used for operating other equipment such as a pump or indication light.
The actuator itself is not able to control these relays directly from the
main board when the FF CP card is fitted; they may only be controlled
by the DO blocks. They will maintain their last state if power is
removed from the actuator. On restoration of power, the relays will be
reset to their de-energised condition.

and Close

These commands operate the actuator in the same way as the open
and close commands sent over the Foundation highway, assuming
the auxiliary input mask has been set correctly.

The hard-wired stop input acts as a change of state input. If the
actuator is moving, opening the Stop input will stop the actuator. If the
Stop input is already open and a Foundation DO command is sent to
the actuator, the Foundation command will be initiated. To stop the
actuator the hard-wired input must be closed and opened again.

Hard-wired ESD (Network Disable)

The hard-wired ESD may be set to causes the actuator to drive to its
Emergency position. Alternatively, the input can be used to disable
Foundation network control. The function of the input is determined by
a parameter in the transducer block.
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5.1.1 Controls priority

Since there can be several potential sources for control inputs the actuator and FF CP card assigns a
priority for those occasions when two or more commands are applied simultaneously.

Local controls go direct to the main board and override any Foundation controls and any hard-wired
controls except hard-wired ESD. An actuator that has Local selected cannot be controlled over the
Foundation network.

In addition, the remote control hard-wired inputs can be used as discrete input signals, to report the
status of other devices or as control inputs. The associated Auxiliary Input Mask parameter must be
set to select the required function. When selected for control, the hard-wired inputs take priority over
the Foundation controls, but are subordinate to the local controls (except for ESD). If there is a
Foundation command still present when a Local or Hard-wired command is removed, the Foundation
command will re-assert itself.

In the case of the hard-wired input for ESD, this can be configured either as an ESD/HW_DI-4 signal
or as a ‘Foundation Command Inhibit’ to prevent network control signals from moving the actuator.

High Priority €€ €€ € €€ €C€CCECECECECECECECECECECECECECECECE€€E€€E Low Priority

Local Stop®@ Local Close® Hard-Wired Close Foundation Close®

Local Open® Hard-Wired Open Foundation Open®

Hard-Wired ESD@ Hard-Wired Stop® Foundation Stop®
Foundation ESD@® Foundation Position®

Foundation Part Stroke®

Mechanically interlocked to prevent both at the same time.

The actuator can be set so that Local Stop has a higher priority than ESD.

Only one Foundation command should be applied at a time.

If a Foundation command is applied whilst Hard-Wired Stop is present, stop is cancelled.

®O 0O

Fig 5.3: Controls Priorities
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5.1.2 Foundation control using DO blocks only

Discrete action control is achieved using the DO blocks in the FF CP card. Each DO block output has
a value between 0 and 255. If the host DCS system uses its ‘Boolean Fan In’ function, most of the
discrete controls can be achieved using one DO block — see table below. The selected block is put in
service and the appropriate value sent to its output. Only one value is permitted at a time in each
block. If Boolean functions are not available, then several blocks may need to be used to achieve the
desired control actions.

DO Block Output Actions

Block No. Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7
DO1 Close Open Stop ESD Position RLY 1 RLY 2 RLY 3
DO 2 Open Close Stop ESD PST RLY 1 RLY 2 RLY 3
DO 3 Stop Close Open Position RLY 1 RLY 2 RLY 3 RLY 4
DO 4 Mode 0 Position Close Open ESD RLY 1 RLY 2 RLY 3 RLY 4
DO 4 Mode 1 ESD Close Open Position RLY 1 RLY 2 RLY 3 RLY 4
DO 4 Mode 2 RLY 1 Close Open ESD Position RLY 2 RLY 3 RLY 4
DO 4 Mode 3 PST Close Open ESD RLY 1 RLY 2 RLY 3 RLY 4
DO 4 Mode 4 Analogue block control (AO) only

DO 4 Mode 5 0 = Close, 1 = Open, any other value Stop

DO 4 Mode 6 | Position | PST | Close [ Open | Stop [ESD  [RLY1 [RLY2

Fig 5.4: DO Block Options

a Select Multiple/Single bit control in the Transducer block.
a Enable the appropriate DO blocks.
a If DO 4 is being used, set its mode in the Transducer block.

The Transducer block includes parameters to select single or multiple bit support.
- If multiple bit support is available (using Boolean Fan In) only one block may be used.
- If single bit control is selected, all four blocks can be used but each block uses Bit 0 only.

The action of DO 4 is selected using the mode control parameter in the Transducer block.

5.1.3 Foundation control using the AO block only

In order to place the FF CP card into position control mode, so that the AO block output values
determine the actuator position, it is necessary to set the Control Mode in the Transducer block to
Mode 4. The actuator will then use the value of the AO block output as the setpoint for the internal
positioner and the actuator will move to the setpoint (subject to the status of the Local and Hard-wired
controls, the Interlocks and the actuator deadband and hysteresis settings). Output block DO 4 does
not need to be added to the schedule and can remain set Out of Service (OOS).

a Set the Mode Control in the Transducer block to Mode 4.
a Set the positioner parameters (hysteresis, deadband, motion inhibit time etc.).
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If the AO output is set to 0% and limited range positioning is not being used (selected via the
Transducer block), the actuator will operate as though a ‘close’ command had been sent. Similarly, if
the AO output is set to 100% under these conditions, the actuator will interpret the instruction as an
‘open’ command.

Note that when limited range positioning is used and the actuator is in the range from fully closed to
the 0% position, an AO command of 0% will not be acted upon. Likewise, if the actuator is in the
range from fully open to the 100% position, an AO command of 100% will not be acted upon. See
section 6.2.4 for more information on limited range positioning.

5.1.4 Foundation control using both DO and AO blocks

With mixed position control using the AO and discrete (open/stop/close/ESD) control using the DO
blocks, the control settings must be carefully observed. Discrete actions will take priority over the
Position requests.

The single/multiple bit control option for the discrete controls has to be determined. When Boolean
Fan In is available, multiple bit control is set and a single DO block is used for the open/stop/close
discrete control actions. The DO block chosen must also include a condition to select Position Control.

With single bit control each discrete action requires a DO block to be enabled and the Position option
is in DO 4 which must be set to Mode 0.

When the AO value is to be adopted for the valve position, the control scheme must select the DO
block to be in its Position value. With multiple blocks DO 4 must be set to ‘1’, all the others being ‘0’.
As soon as the discrete control changes to ‘Position’, the AO output value becomes the desired
actuator position and the position controller will move the valve.

a DO control values of Open/Stop/Close/ESD have priority over the AO value.
a The DO value must equal ‘Position Control’ for the AO value to become active.

The position controller will be subject to the considerations mentioned in 5.1.3 with regard to 0% and
100% values.
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5.1.5 The ‘S’ contacts (RLY 1to RLY 4) controlled by the DO blocks

Note:
This option is not available on all actuator types, see fig 5.2.

The actuator has four ‘S’ contact outputs that may be configured to report the status of the actuator
with signals such as Open Limit, Closed Limit etc. These are identified as S1 to S4.

In addition, an optional additional relay board can be fitted with four more relays. The status of these
relays is then adjusted by Foundation DO block commands on outputs Relay 1 to Relay 4. Setting the
appropriate DO block output to the value corresponding to the relay will energise the relay whilst the
output from the DO is present. Setting a different value will de-energise the relay. Note that these
relays are latching and, if energised, will not change state when the actuator power is removed. On
restoration of power the relays will be reset to their de-energised condition.

Actuator
Controller | > S1-54
PCB
FF CP ‘ > S5—S8
card Relays 1-4
Relay PCB

Fig 5.5: Actuator relay outputs

5.1.6 Foundation network control disable feature

Note:
This option is not available on all actuator types, see fig 5.2.

It is possible to set the ESD/HW _DI-4 input so that the actuator ignores open, stop, close, ESD, PST
and position control signals sent over the Foundation network. If the HW_DI-4 ESD / Net Disable
parameter in the Transducer block is set to ‘1’ then when the ESD input connection is detected as
being logic 1, Foundation control is not allowed. This feature is dependent of the Auxiliary mask
setting and can be configured as an NO or NC input. When the HW_DI-4 ESD / Net Disable parameter
is set to “1’, no hard-wired ESD will be available.
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5.2

Discrete Input status feedback

The FF CP card has DI (Discrete Input) function blocks that may be used to report the valve and
actuator status over the network. The conventional contact indications are also available from the
actuator limit switches and indication contacts.

Each DI block output has a value between 0 and 255. If the host DCS system uses its ‘Boolean Fan
Out’ function, the returned value may be decoded into 8 individual bits, where each bit represents a
single piece of feedback data. If the DCS does not have this facility, then the state of the first bit in

each DI will be represented by 0 = not true and 1 = true. The complete list of DIs and the function of
the individual bits is indicated in section 5.2.1. The table below indicates which signals are available
from each actuator type.

DI Function: Status Feedback 1Q3, CVA CK K
Block Number/Bit Number IQT3 &
& Sl3 CMA
1/0 | 2/1 Close Limit v v v v
1/1 | 2/0 Open Limit v v v v
1/2 5/0 | Actuator Moving v v v v
1/3 | 2/3 Running Closed v v v v
1/4 | 2/2 Running Open v v v v
1/5 3/0 Remote selected v v v v
1/6 3/1 Local Stop selected v v v v
1/7 3/2 Local selected v v v v
2/4 Not in Remote v v v v
2/5 4/0 General Alarm v v v v
2/6 Valve Obstructed v v v v
217 Valve Jammed v v v v
3/3 Moving Inhibited v v v v
3/4 5/5 | Open Interlock active input v v v v
3/5 5/6 | Close Interlock active input [ [ O 0
3/6 Position Control Enabled v v v v
3/7 Slow Mode [ [ O 0
41 Thermostat Tripped v v v v
4/2 Monitor Relay v v v v
4/3 Valve Obstructed/Jammed v v v v
474 Part Stroke Error v v v v
4/5 Valve Moving by Hand v v v v
4/6 Battery Low v N/A N/A N/A
47 Watchdog Recovery v v v v
5/1 | Hard-Wired HW_DI-1 v N/A N/A N/A
5/2 | Hard-Wired HW_DI -2 v N/A N/A N/A
5/3 | Hard-Wired HW_DI -3 v N/A N/A N/A
5/4 | Hard-Wired HW_DI -4 v N/A N/A N/A
5/7 | Partial Stroke in Progress v v v v

Notes over page:

@ - This bit is reported when within the slow mode band, but does not affect the actuator. Slow mode
is not an option in some of the actuators.
@ - This bit indicates the state of the Hardwired Partial stroke input
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5.2.1 Discrete Inputs

Q

Close Limit

Open Limit

Actuator Moving

Running Closed

Running Open

Remote Selected

Local Stop

Local Selected

Not In Remote

This data bit indicates that the actuator has reached the closed
position. The limit switch should be set slightly within the actual valve
stroke to allow for torque seating or overshoot on closing without
damaging the valve. The data bit will remain true (1) even if the
position is passed through or exceeded.

This data bit indicates that the actuator has reached the open position.
The limit switch should be set slightly within the actual valve stroke to
allow for torque seating or overshoot on opening without damaging
the valve. The data bit will remain true (1) even if the position is
passed through or exceeded.

Whenever the actuator position is changing due to the motor running
or in the case of the IQ or IQT if the output drive is moving, this bit will
be set true (1).

Whenever the actuator motor contactor used to drive the actuator in
the closing direction is energised this bit will be true (1).

Whenever the actuator motor contactor used to drive the actuator in
the opening direction is energised this bit will be true (1).

This bit is true (1) when the actuator three-position Remote/Local
Stop/Local selector is in the Remote position. The selector must be in
this position for Foundation control to be permitted.

The actuator three-position selector passes from Local to Remote or
Remote to Local through the Local Stop position. The switch can also
be placed in Local Stop. When the switch is in the Local Stop position
this bit will be true (1). Remote control of the actuator is not possible
when the selector is in this position.

This bit is true (1) when the actuator three-position Remote/Local
Stop/Local selector is in the Local position. Remote control of the
actuator is not possible when the selector is in this position.

This bit is true (1) when the actuator three-position Remote/Local
Stop/Local selector is not in the Remote position. The selector will be
in either the Local or Local Stop position. Remote control of the
actuator is not possible when the selector is in this position.
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a General Alarm If any of the following conditions are true this bit will be true (1):—
Thermostat tripped
Monitor Relay
Valve Obstructed
Valve Jammed
Manual Movement

U Valve Obstructed This bit will be true (1) if the actuator stops in mid-travel when not
expected to do so after receiving a command to move. If the actuator
torque exceeds the trip value set during commissioning, then the
motor will stop and motion will cease. The reason for the actuator
stopping will be the high torque due to an obstruction and not a ‘Stop’
signal or reaching the desired setpoint position.

The bit will remain true (1) until the actuator position changes by 2%
or more.

Note: Attempting to restart the actuator to move towards the obstruction (even if the
obstruction no longer exists) is not possible, the actuator will not restart. The actuator
must be electrically reversed away from the obstruction before attempting to continue in
the original direction.

O valve Jammed This bit will be true (1) if the actuator is stationary at the end of travel
and fails to move away from the seat of the valve when a network
command requests it to do so. The actuator will trip on excessive
torque due to the valve being jammed in the seat. The FF CP card
fails to see movement and reports this status after the time set in the
associated Transducer block parameter during set-up.

The bit will remain true (1) until the actuator position changes by 2%
or more.

Note: Attempting to restart the actuator to move out of the seated position is not possible. The
actuator must be reversed before it will run in the same direction again. The jammed
seat must first be released manually before electrical control is attempted. The problem
may be overcome by adjusting the actuator torque setting, which is designed to provide
extra power on leaving the seated position.

a Moving Inhibited This bit will be true (1) when the Motion Inhibit Timer is active or the

Interrupter Timer is active, or both are active.

The Motion Inhibit Timer is used in position control to prevent the
actuator from exceeding its prescribed number of starts per hour, or to
reduce the effects of hunting during closed-loop control.

The Interrupter Timer can be used over part or the entire actuator
stroke to slow down the effective speed of valve travel.

When under network control, the control signal does not need to be
re-applied when this bit is true, as the control action will continue once
the time has elapsed.
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Q

Open Interlock

Close Interlock

The input contact to the Open Interlock is monitored. Whenever the
input contact is closed this bit will be true (1). If the actuator is not
using the interlock function, then this input can be used as a digital
status feedback for a plant signal not associated with the actuator. If
the interlock circuit is being used, then permission must be granted
before the actuator can be opened. The presence of this bit will
indicate that opening is permitted and permission is granted.

The input contact to the Close Interlock is monitored. Whenever the
input contact is closed this bit will be true (1). If the actuator is not
using the interlock function then this input can be used as a digital
status feedback for a plant signal not associated with the actuator. If
the interlock circuit is being used, then permission must be granted
before the actuator can be closed. The presence of this bit will
indicate that closing is permitted and permission is granted.

Position Control Enabled

Thermostat

Monitor Relay

This bit will be true (1) when a Position command is being actioned.
This data can be used to indicate that positioning mode has control of
the actuator.

If the temperature of the motor windings rises above the thermostat
trip value, the thermostat contact will open and this signal will be
present (1). There are no adjustments for the temperature at which
the thermostat trip operates. The motor will be stopped if the
thermostat trips. Only once the motor (or transformer) has cooled
down and the thermostat has reset itself can a new Remote, Host or
Local command to move the actuator be carried out. A setting on the
actuator main board allows the ESD command to override the
thermostat. The bit will remain set at logic 1 until the thermostat resets
itself.

This signal is true (1) when actuator remote control is not available.
The actuator Monitor Relay status is a composite signal for several
alarms. This signal will be set true if the actuator selector is in Local or
Local Stop (not in Remote) or if the thermostat trips.

Note on an IQ3/IQT3 actuator the Monitor Relay can be set to
trigger on “Available” or “Alarm”. When set to Alarm, Local or
Local Stop won’t cause a monitor Relay Alarm — see section 2.2
of PUB002-040: http://www.rotork.com/master-popup/8953/

The mains supply is always monitored and if one of the three phases
is lost, this bit is set. If the actuator is operated from a single phase
supply and this is lost, then communications with the actuator will also
be lost. Where a 3-phase supply is used, if the phase associated with
the control circuits is lost then communications with the actuator will
be lost.
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Q

Q

Q

Q

Q

Valve Obstructed/Jammed

This bit is a combination of the Valve Obstructed and the Valve
Jammed bits. If either is true this bit will be true (1).

Valve Moving by Hand

The manual movement of the valve is reported as true (1) if the
actuator is moved by the handwheel away from the last position. The
percentage of travel required to trip the indication is set in the
associated parameter in the Transducer block during set-up.

The bit will remain true (1) until the actuator is moved electrically by
either the local controls or a network command.

Digital Input HW_DI-1

This bit reports the status of the contact connected to the actuator
hard-wired Open terminals. The input can be used to control the
actuator or simply to report the status of a plant feedback signal. The
function is set in the Auxiliary Input Mask parameter, which
determines whether the bit is reported as true (1) for a closed contact
or an open contact and whether the input controls the actuator or not.
Note that the input is always reported even when it is also controlling
the actuator.

Digital Input HW_DI-2

This bit reports the status of the contact connected to the actuator
hard-wired Close terminals. The input can be used to control the
actuator or simply to report the status of a plant feedback signal. The
function is set in the Auxiliary Input Mask parameter, which
determines whether the bit is reported as true (1) for a closed contact
or an open contact and whether the input controls the actuator or not.
Note that the input is always reported even when it is also controlling
the actuator.

Digital Input HW_DI-3

This bit reports the status of the contact connected to the actuator
hard-wired Stop/Maintain terminals. The input can be used to control
the actuator or simply to report the status of a plant feedback signal.
The function is set in the Auxiliary Input Mask parameter, which
determines whether the bit is reported as true (1) for a closed contact
or an open contact and whether the input controls the actuator or not.
Note that the input is always reported even when it is also controlling
the actuator.
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Q

Digital Input HW_DI-4

This bit reports the status of the contact connected to the actuator
hard-wired ESD terminals. The input can be used to control the
actuator or simply to report the status of a plant feedback signal. The
function is set in the Auxiliary Input Mask parameter, which
determines whether the bit is reported as true (1) for a closed contact
or an open contact and whether the input controls the actuator or not.
Note that the input is always reported even when it is also controlling
the actuator.

A configuration feature also allows HW_DI-4 to be set to act as a
‘Disable Fieldbus Control’ input. In this mode, when the input is
applied (irrespective of the Auxiliary Mask setting) the actuator cannot
be controlled over the network. This can be useful during plant
commissioning to prevent unwanted valve movement.

5.2.3 Discrete Inputs reporting the FF CP card condition

O  watchdog Recovery

Q

Q

Part Stroke Error

The FF CP card’s watchdog automatically resets the processor if it is
tripped. This bit will be true (1) following a watchdog trip for the time
period set in the associated watchdog timeout parameter.

In order to perform a partial stroke of the valve, the starting position is
specified as either the open limit or the close limit. If the actuator is
commanded to perform a partial stroke when it is not in the correct
starting position or when it is in a mid-position, this error is generated
and the bit will be set (1).

There is a timer associated with Partial Stroke that is set in the
Transducer block during set-up. It must be set to a value long enough
to cover a successful part stroke operation from end to mid-position
and back to the end. If the actuator fails to complete the partial stroke
within the time set, then this bit will be true (1).

Once set, the Part Stroke Error bit will be reset to 0 when the actuator
next moves at least 2% by either a manual or automatic operation.

Partial Stroke in Progress

When the actuator is performing a partial stroke this bit is true (1).
Once the action is complete the bit is reset (0). If the partial stroke is
interrupted by a new command then the bit will be reset.
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5.3 Actuator Analogue Input feedback

The FF CP card includes two Analogue Input blocks, Al 1 and Al 2, which are used to report
information about the valve and actuator. These blocks are connected to the Transducer block in the
default configuration.

: IQ3, | CVA | CK K
Funcuﬁn Block Analogue Feedback IQT3 &
0 &Sls | CMA
Al 1l Valve Position v v v v
Al 2 Actuator Instantaneous v v v N/A
Torque/Thrust

O valve Position  The current valve position is reported as an Integer Value in the range
0.0 to 100.0% in block Al 1.
The actuators automatically scale the valve position value reported
from the setting of the limit switches. This scaling is retained in
EEPROM when the actuator power is removed.
If Limited Range Positioning is invoked by setting the appropriate
parameters, then the reported valve position 0.0 to 100.0% follows the
limited range of valve travel.

a Torque The currently developed torque value is reported in block Al 2 in the
range 0 to 120% representing the percentage of actuator rated torque
generated.
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6 FUNCTION BLOCKS

| Function Blocks | A

5 x Digital Input :
4 % Digital Output Data Link Layer

2 x Analogue Input F'E'dsllLluhs‘l-éiaér;ess Dats

1 xAnalogue Output | [Eeian s hessage | |0 e

PID Specification

cS

Transducer v
Resource

Fig 6.1: Function blocks within the FF CP card

Function blocks provide the heart of the Foundation Fieldbus system. Each device on a network
includes at least one Transducer block and a Resource block to allow the equipment to be configured
to operate on the network.

The FF CP card includes 16 blocks, of which one is the Resource block and one is the Transducer
block. The remaining 14 input and output blocks are used to control and collect data from the actuator.

In order to make the FF CP easier to use, all of the parameters in the blocks are already defined. The
Foundation requires certain parameters to be set to specific default values. The actuator controller will
require the alteration of some of these when a particular function block is to be used. The values can
be altered using a suitable configuration tool. Some of the network communications link location data
(VCR coding) are already defined, as required by the Foundation specifications. Publisher and
Subscriber function blocks have VCR values assigned, as described in the DD file. The pre-assigned
connections that are fixed include:

a The two Al blocks to the two analogue input variables in the actuator.

a The AO block to the resident analogue output positioner in the actuator.

O The four DO blocks to the digital outputs for controlling the open/close actions of the

actuator.
O The five DI blocks to the digital inputs for reporting actuator status to the network.

Many of the features of the function blocks are provided in order to allow the system to automatically
identify and use these blocks. The Fieldbus specification FF-890 to FF-892 defines all aspects of the
function blocks. In practice, the user needs to know very little about the internal workings of the blocks,
as the Capabilities file lists all the available features. A suitable configuration tool such as that supplied
by National Instruments can be used to set up all the tag names and operation of the blocks in the
complete system. The contents of the blocks can also be examined using a configuration tool. Most
DCS systems include configuration utilities for Foundation Fieldbus devices.

Each block must have its own unique tag name allocated during system configuration and each block
has at least three modes it can be in, which show its availability on the system (OOS — Out Of Service,
Auto — local set point used for the primary output value algorithm, CAS — set point value from the Cas
input is used for the primary output value algorithm).
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6.1 Resource Block

Every Fieldbus device includes a resource block that describes to the host controller the system

resources the device needs. This block contains data that is specific to the FF CP card itself. There

are no links to this block and there is no function schematic. All the standard Resource Block
parameters are included, with the addition of read only data shown in the following table that is

specific to the FF CP card.

Index Parameter Description Units Class
1 ITK_VER ITK version tested to None RO
2 SW_REV Firmware revision of FIC None RO
3 MB_REV Main or Interface board firmware revision None RO
4 DEVICE_STATUSL1 Special device status parameters None RO
5 DEVICE_STATUS2 Special device status parameters None RO
6 DEVICE_STATUSS3 Special device status parameters None RO
7 DEVICE_STATUS4 Special device status parameters None RO
8 DEVICE_STATUS5 Special device status parameters None RO
9 ACT_DEVICE_STATUS Special device status parameters None RO

Indexes 1 to 3 contain information for ITK test and Rotork firmware version control.
Indexes 4 to 9 give information on the current status of the various function blocks and the actuator
control interface as shown below.

Index 4: DEVICE_STATUS1

Bit Title Description
0 Simulate enable jumper on The Simulation enable switch is ON
1

2

3

4 RB in OOS mode The Resource block is OOS

5

6

7

8 EEPROM failure The EEPROM has failed on the FIC
9

10

11

12
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Index 5: DEVICE_STATUS2

Bit Title Description

0 No response from Actuator controller | There is a communications failure between the Fieldbus
and actuator

1

2

3

4 Checksum error Checksum error on the FIC

5

6

7

8 TB in OOS mode Transducer block is in OOS mode

9

10

11

Index 6: DEVICE_STATUS3

Bit Title Description
0 Al 1 in OOS mode Al 1 is in Out of Service mode
1 Al 1 in MAN mode Al 1 is in Manual mode

2 Al 1 in Simulate active Al 1 simulation is active

3

4 Al 2 in OOS mode Al 2 is in Out of Service mode
5 Al 2 in MAN mode Al 2 is in Manual mode

6 Al 2 in Simulate active Al 2 simulation is active

7

8 DI 1 in OOS mode DI 1 is in Out of Service mode
9 DI 1 in MAN mode DI 1 is in Manual mode

10 DI 1 in Simulate active DI 1 simulation is active

11

12 DI 2 in OOS mode DI 2 is in Out of Service mode
13 DI 2 in MAN mode DI 2 is in Manual mode

14 DI 2 in Simulate active DI 2 simulation is active

15

16 DI 3 in OOS mode DI 3 is in Out of Service mode
17 DI 3 in MAN mode DI 3 is in Manual mode

18 DI 3 in Simulate active DI 3 simulation is active

19

20 DI 4 in OOS mode DI 4 is in Out of Service mode
21 DI 4 in MAN mode DI 4 is in Manual mode

22 DI 4 in Simulate active DI 4 simulation is active

23

24 DI 5in OOS mode DI 5is in Out of Service mode
25 DI 5 in MAN mode DI 5 is in Manual mode

26 DI 5 in Simulate active DI 5 simulation is active

27
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Index 7: DEVICE_STATUS4

Bit

Title

Description

~NoOoh~ W N EFPIO

PID1 in OOS

PID1 Bypass

PID block is Out of Service

PID1 has bypass active

Index 8: DEVICE_STATUSS
This index is reserved for future use.

Index 9: ACT_DEVICE_STATUS

Bit Title Occurs When Action Required Effect
0 DO block control | Usage of more than Check for multiple DO blocks | FIC Actuator operation
conflict one DO block. (When in service, when multiple bit suspended.
support for multiple bits | support is selected in TB, and
is selected this is not not in mode 4 — (AO only
allowed). control).
1 Incorrect control Single bit support has Check for multiple bits being FIC Actuator operation
of DO block been selected, but set in DO blocks when only suspended.
multiple bits are being single bit support is selected
received. in TB.
2 Controls More than one actuator | Check for more than one bit FIC Actuator operation
contention control bit is currently being true in the actuator suspended.
active. digital control register.
3 Actuator interface | The actuator is No communications between | Actuator operation not
offline powered down or there | the actuator control/main PCB | possible over FF
is a fault between the and the FIC. network.
Fieldbus and Actuator
interface.
4 FF is overridden FF control of actuator Actuator status is Local or Actuator operation not
is currently disabled. Local Stop and/or HW_DI-4 possible over FF
net disable function is network.
switched on and active.
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6.2 Transducer Block

The Transducer Block is at the heart of the function block structure in the FIC. It contains all of the
information with regards to setup and control of the actuator as well as its status feedback and
provides the link between standard function blocks and the actuator mechanisms. Links between the
actuator hardware and transducer block are already made to allow the user to access defined settings
for the device.

The links between the Transducer block and the Input / Output function blocks are also defined and
may not be altered. Data may be read from the parameters but not all parameters permit write
commands. Writes are limited to the parameters used to set up the actuator control functions.

Before the actuator is used, the settings associated with its performance must be adjusted to match
the application for the valve. These settings are contained in parameters within the Transducer block.

On installing the card,

O The default values in the table will be present.
a Parameter values should be adjusted to allow for the desired control of the actuator.

6.2.1 Transducer block parameters

The table lists all the parameters in the Transducer block. Many of these are required by the
Foundation standards and are necessary for the card to operate on the highway. In addition, the block
contains many more parameters that are actuator or set-up related. The parameters are categorised
as follows:

Index Description

1-23/93-95 FF specific parameters / standard requirements
24-29 Status feedback from the actuator — text format
30-36 Status feedback from the actuator — numerical format
37-49 Discrete and analogue output values to the actuator
50-63 Actuator parameter setup

64 Status feedback — date format

65-66 FF parameter setup
67-92 Actuator Datalogger information

The parameters contained in the table below have the following attributes:

e Range is the range of the parameter. Where 'value’ is stated, then this is the decimal value.
Where ‘bits’ are stated, then these are bit parameters starting at bit 0.

e Default is the default value for the parameter.
Units are the unit type for the parameter (E — enumeration, S — String).
Class is whether the parameter is read-only (RO) or read-write (RW).

Note: The Transducer Block MUST be placed in OUT OF SERVICE MODE (OOS) before
changes can be made to the Control Mode or Discrete Block Control parameters.
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Index | Parameter Description Range Default Units | Class
1 |sT REV Revision level of the static Positive 0 None |RO
data
User description of the
2 |TAG_DESC intended application of the 32 characters Null N/A RW
block
3 | STRATEGY Used to identify grouping of 0 None |RW
blocks
4 | ALERT_KEY ID No. of the plant unit 1to 255 0 None |[RW
5 |MODE BLK Actual, target, permitted, and 00S N/A RW
normal modes of the block
FF specific parameter:
6 |BLOCK_ERR Block Error Status None | RO
7 | UPDATE_EVT Alert is generated ‘by any N/A RW
change to the static data
8 |BLOCK ALM Alarm for all problems in the N/A RO
= block
Directory that specifies the
9 | TRANSDUCER_DIRECTORY |number and starting indices None |RO
of the transducers
10 | TRANSDUCER_TYPE Identifies the transducer. 100 E RO
11 |XD_ERROR Error Codes 0 None |[RO
12 | COLLECTION_DIRECTORY |FF specific parameter None |RO
13 [ACT_MAN_ID Manufacturer ID, i.e. Rotork | OxFFO1 65281 E RO
Value / type:
0 — Unknown (default)
2 - AAQ,Q, Integral
6-1Q
8-1QT
9-EH
10 — Skilmatic
11 — Multiport
14 |ACT_MODEL Actuator model number / type| 12 — CVL 0 None |RW
13-CVQ
14 — Rompak
17-1Q3
18 - 1QT3
20 - CMA
21 -Sl;
22 — Krange
23 — CK5
15 [ACT_SN Actuator serial number Null None |[RW
16 |ACT DEVICE _STATUS Rotork parameter Copy of Resource block | None |RO
- = parameter
17 | XD_CAL_LOC Calibration Location Null None |[RW
18 | XD_CAL_DATE Calibration Date 0 None |[RW
19 | XD_CAL_WHO Person Who calibrated Null None |[RW
20 |VALVE_MAN_ID Valve Manufacturer’s ID Null None |[RW
21 |VALVE_MODEL_NUM Valve Manufacturer's Model Null None |[RW
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Index | Parameter Description Range Default Units | Class
22 |VALVE_SN Valve Manufacturer's SN Null None |[RW
23 |VALVE_TYPE Valve Manufacturer's SN Null None |[RW

Value:
0- No Command
1- Stop command
2- Close command
Final Fieldbus command to | 4~ OPen command
24 | ACTUATOR_CONTROL . 8- ESD command N/A None |RO
actuator interface e
16- Position Control
32- Partial stroke
Any other value -
Controls contention
Value:
0- Fully closed
1- Fully open
2- Moving closed
25 | ACTUATOR_CONDITION Actual actuator condition 3- Moving open N/A None |RO
4- Stopped mid travel
(not open, closed or
moving)
5- Unknown
Value:
0- In Remote
26 | SELECTOR_CONDITION Selector switch condition ;: :2 tggg: Stop N/A None |RO
3 —InTest-CVA
4 —In Run - CVA
Value:
27 | ALARM_CONDITION Actuator alarm condition 0- No alarms N/A None |RO
1- General alarm
Value:
0- No interlocks
28 | CONTROL_WARNING Interlock condition 1- No Open N/A None |[RO
2- No Close
3- No movement
29 | Auxiliary input status Status of Auxiliary inputs 0x00-0x0F N/A None |RO
30 |PRIMARY_VALUE_POSITION | Actuator position feedback 0.0 - 100.0% N/A % RO
31 |[PRIMARY_VALUE_TORQUE | Actuator torque feedback 0 —120% N/A % RO
32 |PRIMARY_VALUE_DI1 Discrete input 1 feedback Hexadecimal 0-OxFF N/A None |RO
33 |PRIMARY_VALUE_DI2 Discrete input 2 feedback Hexadecimal 0-OxFF N/A None |RO
34 | PRIMARY_VALUE_DI3 Discrete input 3 feedback Hexadecimal 0-OxFF N/A None |[RO
35 |PRIMARY_VALUE_DI4 Discrete input 4 feedback Hexadecimal 0-OxFF N/A None |[RO
36 |PRIMARY_VALUE_DI5 Discrete input 5 feedback Hexadecimal 0-OxFF N/A None |[RO
Requested valve position &
37 | FINAL_VALUE_AO status written by the Function | 0.0-100.0% N/A % RO
Block
38 |FINAL VALUE_RANGE I;‘Ii:s'gh and Low range limit | 4 ;51 o, 0-100 % RO
39 | FINAL_VALUE_CUTOFF_HI | Cut-off levels for output 0 to +Inf +Inf RW
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Index | Parameter Description Range Default Units | Class
40 |FINAL_VALUE_CUTOFF_LO | Cut-off levels for output 0.0 0 RW
41 |LOCAL_FINAL_VALUE_AO Position Read back Value 0.0-100.0% N/A % RO
42 | FINAL_VALUE_DO1 DO Output Value Hexadecimal 0-OxFF 0 None |[RO
43 | LOCAL_FINAL_VALUE_DO1 |DO Read back Value Hexadecimal 0-OxFF 0 None |[RO
44 | FINAL_VALUE_DO2 DO Output Value Hexadecimal 0-OxFF 0 None |[RO
45 | LOCAL_FINAL_VALUE_DO2 |DO Read back Value Hexadecimal 0-OxFF 0 None |[RO
46 | FINAL_VALUE_DO3 DO Output Value Hexadecimal 0-OxFF 0 None |[RO
47 | LOCAL_FINAL_VALUE_DO3 |DO Read back Value Hexadecimal 0-OxFF 0 None |[RO
48 | FINAL_VALUE_DO4 DO Output Value Hexadecimal 0-OxFF 0 None |[RO
49 |LOCAL_FINAL_VALUE_DO4 |DO Read back Value Hexadecimal 0-OxFF 0 None |RO
50 | Min Position LRP Min position 0-100% 0 % RwW
51 | Max Position LRP Max position 0-100% 100 % RwW
52 | Deadband Deadband value 0.0-25.5% 5.0 % RW
53 | Hysteresis Hysteresis value 0.0-25.5% 2.0 % RW
54 | Slow mode range Range to use slow mode 0-100% 5 % RW
55 |MIT Motion inhibit timer 0-255s 3 S RwW

Value:
0 — No Action
1-Open
56 | Comms lost action Action on comms loss 3 —Close 0 None |RW
5 — Stop
7 — Position
Any other value = off
57 | Comms lost position Position on loss of comms 0-100% 0 % RW
58 | Comms Fault timer FF bus power loss timer 0-255s 10 S RW
- . Monitor or Control
59 | Auxiliary Mask (Function) N/O or N/C contacts 0x00-0xFF OxOF None |RW
. Selector for ESD function or | 0- ESD function
60 |HW_DI-4 ESD/Net disable Network disable 1- Network disable 0 None |RW
61 | Partial stroke % travel % position to travel to for 0-100% 95 % RW
partial stroke
. - Start position for partial 0 — Close limit
62 | Partial stroke limit stroke 1 — Open limit 1 None |[RW
63 | Partial stroke timeout Maximum time for partial 0- 7200s 300 S RO
stroke to take
2 Date fields:
Indicates the date and time | Partial Stroke Success 01/01/72
64 | Partial Stroke Status for partial stroke test success | Partial stroke Failure 00:00:00 Time |R
and failures (MM/DDIYY a
HH:MM:SS)
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Index | Parameter Description Range Default Units | Class
Value:
0 — Positioning mode
1-ESD
2 — S5 relay operate
65 | Control mode Used_ for selecting DO4 3 — Partial stroke with 0 None |RW
function DO control only
4 — AO only
5 — Two-wire control
6 — Partial stroking with
AO and DO control
Bit:
0 — Multiple support
. . 1 - Single support
66 | Discrete block control Used to selept multiple bit 2 — AO only DI Multiple |0 None |RW
support for discrete blocks
support
3 - AO only DI Single
support
67 |Close Torque Set Datalogger Data 0 -120% N/A % RO
68 | Open Torque Set Datalogger Data 0 -120% N/A % RO
69 | Torque at 0% - open direction \I?;Le;logger Data — latest 0-120% N/A % RO
70 Torque at 10% - open direction \I?:Ihaelogger Data —latest 0 —120% N/A % RO
71 | Torque at 20% - open direction \I?;Le;logger Data — latest 0-120% N/A % RO
72 | Torque at 30% - open direction \I?:Ihaelogger Data —latest 0 —120% N/A % RO
73 | Torque at 40% - open direction \?;Lﬂogger Data — latest 0-120% N/A % RO
74 | Torque at 50% - open direction \I?;La;ogger Data —latest 0 -120% N/A % RO
75 | Torque at 60% - open direction \?;Lﬂogger Data — latest 0-120% N/A % RO
76 | Torque at 70% - open direction \I?;La;ogger Data —latest 0 -120% N/A % RO
77 | Torque at 80% - open direction \?;Lﬂogger Data — latest 0-120% N/A % RO
78 | Torque at 90% - open direction Datalogger Data Datalogger 0 —120% N/A % RO
Data — latest value
Torque at 100% - open Datalogger Data — latest _ o o
9 direction value 0-120% N/A % RO
80 | Torque at 0% - close direction \I?;Laelogger Data — latest 0-120% N/A % RO
81 | Torque at 10% - close direction| D3(2l090er Data —latest 14 _ 1599, N/A %  |RO
82 | Torque at 20% - close direction \I?;Laelogger Data — latest 0—-120% N/A % RO
83 | Torque at 30% - close direction \I/D;La;ogger Data — latest 0-120% N/A % RO
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Index | Parameter Description Range Default Units | Class
84 |Torque at 40% - close direction \?SLaéogger Data—latest | _ 15004 NIA % RO
85 | Torque at 50% - close direction E;Lﬂogger Data — latest 0 - 120% N/A % RO
86 | Torque at 60% - close direction| D2talogger Data Datalogger |, _ 450 NIA % RO

Data — latest value
87 | Torque at 70% - close direction E;Lﬂogger Data — latest 0 - 120% N/A % RO
88 |Torque at 80% - close direction \?SLaéogger Data—latest | _ 15004 NIA % RO
89 | Torque at 90% - close direction \I?;Le;logger Data — latest 0-120% N/A % RO
04 - —
9 Torque at 100% close Datalogger Data — latest 0—120% N/A % RO
direction value
Close Contactor counts
91 (Double) Datalogger Data 0-4294967296 0 None |[RO
92 Open Contactor counts Datalogger Data 0-4294967296 0 None |[RO
(Double)

93 | Primary Value Position Unit FF specific parameter 0-OxFFFF 1342 % RO
94 | Primary Value Torque Unit FF specific parameter 0-OXFFFF 1342 % RO
- Bits:

95 | Supported Modes FF specific parameter (00S, Man, and Auto) N/A None |[RO
96 | Sl only, Partial stroke timeout 1| Out Time 1 0-7200 seconds 300 S RO
97 | Sl only, Partial stroke timeout 2| Out Time 2 0-7200 seconds 300 S RO
98 | Sl only, Partial stroke timeout 3| Return Time 1 0-7200 seconds 300 S RO
99 | Sl only, Partial stroke timeout 4| Return Time 2 0-7200 seconds 300 S RO
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6.2.2 Changing the settings in the Transducer block.

The functional operation of the actuator can be modified over the Foundation Fieldbus by editing the
Transducer Block. Note that changes to some parameters can only be made when this block is in the
‘Out Of Service’ mode (OOS). Using a Configuration Tool such as the NI Configurator, there are two
ways in which the parameters can be modified:

a Direct changes to parameter values. Clicking each writable parameter reveals a drop-
down menu from which the desired value can be selected. Parameters not available for
editing are shown greyed out. The changes made must then be downloaded to the FFO1
actuator using the “write changes” button.

a Editing the Transducer Block using ‘Methods’. The Method provides a step-by-step
prompted entry dialogue that automatically presents each user-changeable parameter for
modification. Non-changeable parameters are not shown. This ‘Method’ of Transducer
Block editing simplifies the search for specific values required for editing as shown below
and is carried out ‘On Line’ to the actuator.

| & ROTORK ACTUATOR : 102_TB (TB) =10l x| ® ROTORK ACTUATOR : Rotork-TransducerBlock (1B) = )(31)[X]
. nply Values Parameter settings Apply Values Parameter settings
|I02_TB (TE) | & & |6 60 | % g 28| = ¢  |[RetokTransduceBock (TB) | 53 8% [ 20 85| ?
I” Periodic Updates  [2(sec) = W PeriodicUpdate:  [2fsec) =]
00s Auto Manual
IUOS Auto | Manuall '—j —‘
Process | Diagnosiics | Trends | Others  Methods
Process | Alams | Diagnostics | Trends Others | Methods | Are the actuator end of travel limits set?
1) No
Paramet Al 2) Yes
- QUALITY ascade Actuator model number : Unknown Enumerator
- SUBSTATUS c :
Does the system support multistate DC blocks?
= LIMITS 1) Yes
2) No
& MIN_POSITION 0% Multistate DO blocks
Control Configuration?
s, 1) A0 only
& Max_POSITION 100% 2) DO only
3) Mized
& DEADBAND 5% Mizxed — Select one block
- 1) DO 1
<, 2) DO 3
@ HYSTERESIS 2% 3) DO 1
Select DO 1 in FB application
@ SLOW_MODE_RANGE 5%
Hinimum position {(percent): 0
* MIT 55ec Haximum pozition (percent): 100
. s s T o _IL‘ 100
4 | B 5 oK |
L
\Wiite Changes I Read All Wi o | Fead Al

Fig 6.2: Editing the Transducer Block

Publication PUB089-005-00_0618 53 of 116




Foundation Fieldbus CP Option Card Technical Manual

6.2.3 Editing the Foundation specific parameters 1-23 and 99

These parameters include settings that will be specific to the application and the method of control
adopted for the network as a whole. Some are related to standard FF functions and are not described
here. Completing the fields listed below will assist on site diagnostics on the installed system by
relaying field data to the control room.

Index 2 TAG _DESC Enter the tag number allocated to the device

Index 14 ACT_MODEL Select the type of actuator that the FF CP card is fitted into
from the list

Index 15 ACT_SN The actuator serial number should be entered in this field.
The serial number appears on the actuator label

Index 20 VALVE MAN ID The name of the valve manufacturer may be entered

Index 21 VALVE MODEL NUM | The valve manufacturer's model number may be entered

Index 22 VALVE SN The valve serial number should be entered in this field

Index 23 VALVE _TYPE For example — Gate, Butterfly, may be entered

6.2.4 Editing the actuator setup parameters 50-66

The actuator control performance is determined by a number of settings in this group of parameters.
When using direct editing of these parameters, close attention should be paid to the function of each.
Entering unsuitable values may result in difficulty in controlling the actuator. The parameters are
described with their Index numbers.

a Index 50 and 51 Limited Range Position Minimum and Maximum
These parameters are used to define the positions in the range of valve travel that will be reported as

0 to 100% if the whole travel from the closed position to the open position is not used. In addition, the
position demand set-point output value will also be modified to follow this limited range.

0% ----------------- Reported Position --------------------- 100%
Valve Stroke
CLOSED OPEN
Position Minimum Setting Position Maximum Setting

Fig 6.3: Limited Range Position Control and Reporting

It is possible to make the position data reported and the position controller relate to a reduced span of
actual valve travel. In this mode the position data relates to the reduced portion of the valve stroke.
This is sometimes used where the valve is required to have a 0% position (or 100% position) that is
not the same as the fully closed position (or fully open position). These parameters define the actual
limited range of valve travel that will be used for the position reporting and control by the positioner.
Note that the digital open and close commands will still make the valve travel over its full stroke. The
special case analogue commands of 0% and 100% that would otherwise cause the actuator to travel
to the limit switch or torque off positions are inhibited if values other than 0 and 100 are set in these
parameters.

The values inserted relate to the maximum total valve travel between closed and open and represent
the point in the full stroke which will now be used for the limited stroke 0 and 100 values.
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a Index 52 and 53 Deadband and Hysteresis

When using position control by sending a value to the Actuator Position DV set-point, there are a
number of parameters used to tune the position controller and reduce the possibility of damage to the
actuator. These two parameters are set to prevent hunting around the set-point due to high inertia of
the valve. They will require adjustment for each specific application. In addition, the Motion Inhibit
Timer is used to ensure the actuator does not carry out an excessive number of starts in a given

period.

Deadband

The control used for the positioner is proportional only. The FF CP card will run the actuator to
within the deadband of the desired position and then it stops. As the actuator and valve
combination have some inertia, there is a possibility that the desired position may be overrun
and the positioner will then reverse the direction of travel to make the valve adopt the desired
position. This overshoot and return may continue for a number of cycles and is known as
hunting, the valve and actuator combination will hunt around the set-point if the inertia is high.
To prevent this from happening there is a Deadband setting whereby, once the actuator enters
the deadband the motor will be stopped. For example, a 5% deadband will cause the motor to
be stopped once the actual position is within 5% of the desired position. The inertia will then
bring the actual position nearer the desired position.

The deadband is the allowable error around the set-point.

Hysteresis

In addition to the deadband a second setting, Hysteresis, further refines the performance of
the position controller. The positioner will run the actuator towards the set-point DV until the
actual position is within the deadband minus the Hysteresis setting. This has the effect of
instructing the actuator to stop when it is nearer the DV. The actuator will not restart unless it
overshoots and runs outside the deadband or a new command places the new desired
position outside the deadband. The Hysteresis is the amount of movement inside the
deadband permitted before the motor stops.

0% Setpoint DV = 50% 100%
Valve Stroke Position MV = 50%
CLOSED OPEN
() ()
Position Minimum Setting Position Maximum Setting

47% 48% 49% 50% 51% 52% 53%
ERREOO00000000000OEs==

T T\
Hysteresis Hysteresis Hysteresis = 1%

—— Deadband Deadband —— Deadband = 3%

Fig 6.4: Deadband and Hysteresis settings
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U Index54 Slow Mode Range

This parameter is currently only applicable to IQT actuators. The Slow Mode Range sets the deviation
between the set-point and current position in positioning mode inside which the actuator motor will
slow to minimum speed.

If the set-point (DV) is 50% and the setting for this parameter is 10%, then when the actuator moves
within the range 40% to 60% the motor will adopt low speed. The actuator does not use slow mode for
digital (Open/Close) commands.

U Index55  MIT (Motion inhibit timer)

The Motion Inhibit Timer setting is the period that must elapse between consecutive starts of the
actuator motor when in positioning mode. The idle period can be used to prevent the actuator motor
from exceeding its rated number of starts per hour. In addition, when tuning the valve positioner, the
setting can be used to allow the plant dynamics to stabilise between valve movements.

U Index 56 to 58 Comms Failure — Action on loss of signal

This is a Rotork feature that is common for all our network products. The feature is used to enable the
user to set a position to which the actuator is required to go or to take no action at all if the FF CP card
loses communication with the network. If enabled, a timer is used to determine how long the actuator
should wait before carrying out the pre-set action:

e Communications Lost Action (56)
The Action on Loss of Comms parameter defines the actuator action
that will result after the time set for the Comms Fault Timer (parameter
58) if there is no network communication activity detected by the FF
CP card.
e Communications Lost Position (57)
The setting in this parameter determines the position in the range 0 to
100% that the actuator will move to if the FF card’s communications
stop being received, provided the Action on Loss of Comms
(parameter 56) is set to 'Position’. No action will be taken unless the
communications stop for a period equal to or greater than the setting
in the Comms Fault Timer (parameter 58).
e Communications Fault Timer (58)
The Comms Fault Timer setting determines the number of seconds
that the FF card’s communication must be absent for before the
setting for the Fault Mode will be carried out.
Note:
Parameters 56 to 58 relate to how the actuator’s control / main PCB responds to a loss of
comms. With FF there is also the ability to set a comms fail response on the output blocks of
the FF card itself. This is the “Fault state to value”. If this is selected, and the fieldbus block
goes into “faultstate”, the value in the fault state value register will be used by the function
block. As an example, if the upstream block connected to the AO block has problem this will
put the AO block in fault state — if the fault state value is 50, then the actuator will be sent to
50%.
Extreme care is recommend when using both the “action on loss of signal” and “fault state to
value” settings in order to avoid a potential conflict.
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U Index59  Auxiliary Mask (Function)

This parameter relates to the 1Q3/IQT3/SI:/CK actuators only and allows the auxiliary inputs (Open,
Stop, Close, ESD) to be set to control the actuator or simply report their status. In addition, it allows
the sense of the input (open or closed contact) that is reported as true (1) to be set. Actuator control
always requires a true (1) input signal. The status of the inputs is always reported over the network
and they can be used to report associated plant inputs instead of controlling the actuator.

The register should be considered in its binary format using the low order byte. The number has the
binary form x7x8x5x*, y3y2yly0, requiring 8 bits. Each bit in the high order nibble, x"x8x5x4, either
enables or disables the associated input for control of the actuator. The bits in the low order nibble,
y3y?yly0 determine if the input reports a closed contact as a '1' or an open contact as a '1".

To allow an input to act as a control signal its associated bit in the high order nibble must be setto a '1'
in the mask. To allow a closed contact to be reported as a '1' then its associated bit in the low order
nibble must be set to '1' in the mask.

Bit | Position | Value | Function
7 X7 0 Disable ESD input as command
1 Enable ESD input as command
6 X6 0 Disable Stop/Maintain input as command
1 Enable Stop/Maintain input as command
5 X5 0 Disable Close input as command
1 Enable Close input as command
4 N 0 Disable Open input as command
1 Enable Open input as command
3 e 0 Report closed contact on ESD input as ‘0’
1 Report closed contact on ESD input as ‘1’
5 v2 0 Report closed contact on Stop/Maintain input as ‘0’
1 Report closed contact on Stop/Maintain input as ‘1’
1 yi 0 Report closed contact on Close input as’0’
1 Report closed contact on Close input as ‘1’
0 o 0 Report closed contact on Open input as ‘0’
1 Report closed contact on Open input as ‘1’

The following examples show how the Auxiliary Input Mask settings can be applied.

Most Significant Bit Least Significant Bit

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

X7 X6 X5 X4 Y3 Y?2 Y1 YO

Enable Enable Enable Enable Invert Invert Invert Invert

HW_DI- | HW_DI- | HW_DI- | HW_DI- | HW_DI- | HW_DI- | HW_DI- | HW_DI-

4 ESD 3 Stop 2Close | 10pen |4 3 2 1
Examplel |0 0 0 0 1 1 1 1
Example2 |1 1 1 1 1 1 1 1
Example3 |0 0 0 0 0 0 0 0
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a Example 1 The default value of '15' (0000,1111 binary or OF hex) makes all 4
inputs report closed contacts as true (1) and none of the inputs will
operate the actuator.

a Example 2 The value 255 (1111,1111 binary or FF hex) makes all 4 inputs report
closed contacts as true (1) and all the inputs control the actuator in
their predefined way.

a Example 3 The value 0 (0000,0000 binary or 00 hex) makes all 4 inputs report
open contacts as true (1) and none of the inputs will operate the
actuator.

a Index 60 HW_DI-4 ESD/Net Disable

In the 1Q3/IQT3/SIs/CK actuator this input determines the mode of operation for the ESD/HW_DI-4
remote input. The input can be used either to disable control of the actuator from the FF network, or
to act as an ESD/digital input. When this setting is made 'Active’ the input will disable FF control of the
actuator when the contact input is detected as being logic 1. This feature is dependent of the Auxiliary
mask setting and can be configured as an NO or NC input. When the HW_DI-4 ESD / Net Disable
parameter is set to ‘1’, no hard-wired ESD will be available.

U Index 61lto 64 Partial Stroke

The actuator may be instructed to perform a partial stroke that causes the valve to be moved from one
end position to an intermediate position and return to the original position. If the action takes longer
than the pre-set time then a timeout indication is given, showing there is a fault.

e Partial Stroke % Travel
This parameter sets the position to travel to when a Partial Stroke
command is carried out. The partial stroke can be initiated from either
the open or the closed position of the valve. The target position can be
any value in the range 1-100% where 1 % is near the closed position.
Note that the desired value to which the actuator is required to move
must be outside the deadband setting.

e  Partial Stroke Limit
This parameter is used to set two values. The most significant bit in
the regqister is used to determine the starting position which can be
either the open position (1) or closed position (0) for the valve.

e Partial Stroke Timeout
The time in which the partial stroke must be successfully completed.

e Partial Stroke Status
Indicates the time and date for partial stroke test success and failures.
There are 2 fields within this parameter, one for success and one for
failure. The parameters are in date and time format.
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6.2.5 Editing the control parameters 65 - 66

O Index 65 Control mode

Most control schemes will be executed using the multiple bit function provided by a single DO block.
DO 1 to DO 3 have a fixed set of 8 bits each that will suit most applications using discrete control.
However, if analogue control alone is being used, or there are some special requirements for the
control action, or single bit control is being used, DO 4 may need to be used in one of its mode
settings.

Function Block DO 4 can be configured so that the function of the individual control bits is changed to
suit a user’s preferred control scheme. The following options are available:

DO 4 Mode Value Type Function of Bit 0
POS 1 = Position control enable
1 1 ESD 1 = Emergency shut down
2 2 S5 RELAY 1=SetS5
3 3 PST 1 = Partial stroke enable — DO only control
4 4 AO ONLY None (Analogue only)
5 5 TWO WIRE 0 = Close/1 = Open
6 6 POS 1 = Position control enabled *
*Note:

Mode 6 allows position control and PST, when used in multistate mode. Mode 0 doesn’t have a
PST in multistate and mode 3 doesn’t have position control in multistate.

O Index 66 Discrete block control

This parameter is used to set the way the card’s DO blocks will be used. Most systems will be able to
support Boolean Fan In functions and consequently the DCS can use a single DO block for all the
discrete controls (Open/Stop/Close). This provides for much higher efficiency on the Foundation
highway. In this condition the setting for the parameter will be O (multiple bit support).

For those systems where each DO block performs a single function (e.g. DO 1 = Close) and several
blocks are used for the discrete control, it is necessary to set this parameter to 1 (single bit support).

o Multiple Support Systems using the multiple state of a single DO block, with only one
DO block selected for use. (Unused DO blocks must be left OOS)
Only one DO block may be used if this mode is selected. Note
however, multiple DI blocks can be used.
This is multiple bit support.

. Single Support  Systems using only bit 0 from each DO block and using several DO
blocks to obtain discrete control.
Only one bit (bit 0) may be used from each DO block in this mode.
This is single Bit support.

Note that changes to this parameter will also affect the Dls.
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6.3 Analogue Input blocks
The FF CP card includes two Analogue Input (Al) blocks.

O AI1 Valve Current Position Output (analogue % value)
The % ‘Open’ value (position) of the valve. The range is 0.0-100.0% and the end
values relate to the close (0%) and open (100%) position limit switches. Actual
resolution is 0.1%.

O AI2 Valve Current Torque / Pressure Output (analogue % value)
IQ3/1QT3/SlI; and CVA only
The instantaneous % torque value throughout the valve stroke. The range is O-
120%, with a resolution of 1%.

Al

TranSduCer mmm SIMULATE = XD_SCALEm= LOW_CUT == PF_TIME = OUTPUT Out

Fig 6.5: Analogue Input Function Block

On installing the card, the following settings will apply:

The connections to the Transducer block are fixed and in place.
The Mode control is standard (Auto, Man, OQOS).

The Alarms are disabled.

Al 1 is channel number 1 (this must not be changed).

Al 2 is channel number 2 (this must not be changed).

o000
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6.4 Discrete Input blocks

There are five Discrete Input Blocks (DI) included on the FF CP card. These Dls are preconfigured to
read back information from actuator. The description of each reported data bit is included in section 5.

Transducer

DI

OPTIONAL
SIMULATE = 2/ V2R — PF_TIME — OUTPUT out

Fig 6.6: Discrete Input Function Block

The value reported by each DI block is in the range 0-255. This can be split into 8 discrete binary
values, allowing 8 different signals to be reported within each block. The host DCS will need to decode
the number into its binary parts using a Boolean Fan In function. In this way the operator can access a
large number of discrete signals using a minimum number of function blocks.

If the host system is not able to support the Boolean function, the first bit in each block represents a
different actuator feedback signal and all 5 blocks can be used to transmit 5 bits of discrete data.

The use of Boolean functions will maximise the data transmitted with the minimum of network
resources.

The bit information contained in the first bit of each block is as follows:

a
a
a
a

DIl
DI 2
DI 3
Dl 4
DI 5

Single bit (bit 0) status = Actuator at Close Limit.

Single bit (bit 0) status = Actuator at Open Limit

Single bit (bit 0) status = Actuator selector in Remote.
Single bit (bit 0) status = Actuator has a General Alarm.
Single bit (bit 0) status = Actuator is moving.

The information from each block is shown below.

Block

@
=

Operation

DI1

~No o~ WNEO

Close limit

Open limit

Actuator moving

Actuator closing

Actuator opening

Selector In Remote (Selector in “Run” on a CVA)
Selector In Local Stop (Selector in “Stop” on a CVA)
Selector In Local (Selector in “Test” on a CVA %)
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Block
DI 2

@
~—+

Operation

Open limit

Close limit

Actuator opening

Actuator closing

Not in remote (Selector not in “Run” on a CVA)
General alarm

Valve obstructed

Valve jammed

Selector In remote (Selector in “Run” on a CVA)
Selector In Local Stop (Selector in “Stop” on a CVA)
Selector In Local (Selector in “Test” on a CVA *)
MIT/Interrupter active

Open interlock active

Close interlock active

Position control enabled

Slow mode

General alarm

Thermostat tripped

Monitor relay

Valve obstructed/jammed

Partial stroke alarm

Manual movement

Battery low

Watchdog recovery/fail

Actuator moving

HW_DI-1- open input

HW_DI-2- close input

HW_DI-3- stop maintain

HW_DI-4- ESD input

Open interlock active

Close interlock active

Partial stroking

DI 3

Dl 4

DI 5

NOoO O, WNRPFPONOOPPWNREPRPONOORAWNPEPONOOPMWDNEO

On installing the card, the following settings will apply:

The Mode control is standard (Auto, Man, OQOS).

DI 1 is channel number 3 (this must not be changed).
DI 2 is channel number 4 (this must not be changed).
DI 3 is channel number 5 (this must not be changed).
DI 4 is channel number 6 (this must not be changed).
DI 5 is channel number 7 (this must not be changed).

ocooooo

* Note:
When the CVA selector knob is in “Test” the “Local” bit is not true, but the monitor relay bit is.
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6.5 Analogue Output block

There is one Analogue Output (AO) block in the FF CP that is designed to allow the valve under
control to be positioned to a specific value over its position range of 0.0-100.0%.

d A01 The % set point (position) of the valve. The range is 0.0-100.0% and the end
values relate to the close (0%) and open (100%) position limit switches.
Actual resolution is 0.1%, but the practical resolution is 1%
Positioning accuracy is dependent upon deadband and hysteresis settings

AO
BKCAL_OUT
— RCAS_OUT
CAS_IN
SETPOINT Out Convert OUTPUT out
XD _SCALE
RCAS_IN - (Transducer)
PV Convert
]
L READBACK

Fig 6.7: Analogue Output Function Block

On installing the card, the following settings will apply:

The output connections to the Transducer block are fixed and in place.

The Mode control is standard (Auto, Man, LO, OOS).

When the actuator Local/Remote selector is not in the Remote position the block will
adopt LO mode.

The IO_OPTS must be set to PV for BKCal_Ouit.

In the resource block set Feature select to Out_Readback

AO is channel number 8 (this must not be changed).

oo0 OO0

For the correct operation of the AO block, the setting I0_OPTS = PV for BKCal_Out should be
performed in the function block during the configuration of the Foundation Fieldbus. This setting is
found within the AO function block dialogue box in the options folder, as shown in Fig 25. Setting it to
this value ensures that the BKCal_Out value follows the actual valve position if the actuator is moved
manually, by the local controls or by other electrical means.
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¥ ROTORK ACTUATOR : 102_AO (AD)

_Abply Values
la2_40 #0) & # | Koo | a8z
I Periodic Updates  [2(ec) =

o0os l Auto I Cascade' Manuall

=gl

Alarms I Diagnostics I Trends I Others |
Piocess | Scaling | Limits | Tuning Options
P. b | Value ;]

B & GRANT_DENY
GRANT 0x00
DENY 0x00
¢ |0 _OPTS P for BKCal Out
@ STATUS_OPTS 0x0000
@ FSTATE_TIME 0Sec
& FSTATE_VAL 0
@ SHED_OPT Uninitialized -
< | »
Wite Changes I Read All

Fig 6.8: Setting IO_OPTS to PV for BKCal_Out

The AO block acts as a positioner for the valve and actuator. The positioning action is initiated by
setting the DO function to Position Control Enable through the DO blocks, or by setting the Control
Mode (Transducer block parameter 65) to AO only. Each time the positioner is enabled, the actuator
will move to the value set in the AO block, provided the actuator Local/Remote selector is in the
Remote position.

Note:

The block option for IO_OPTS must be set to PV for BKCal_Out for correct operation of a
control or positioning function. The AO block will only control the actuator position when the
DO setting is for Position Control Enable or the appropriate Transducer block parameter is set
for AO only mode.
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6.6 Discrete Output blocks

Discrete (Open/Stop/Close) control of the actuator, or mixed discrete and analogue position control is
possible provided the FF CP card is set up correctly in the Transducer block and the correct settings
are applied. There are 4 Discrete Output (DO) blocks in the FF card that allow the actuator to be
moved. In addition, when the optional relay output board is fitted, the status of the four relays may be
controlled.

As with the DI blocks, the DO blocks make use of all 8 bits within each block. The actuator will
respond to values between 0 and 255 sent via one DO block when multiple support is selected, or to
the value of the first bit (0/1) when single bit and one or more DO blocks are used. Single or multiple
bit discrete use is selected using parameter 70 in the transducer block. When multiple bit support is
selected only one of the DO blocks may be used for discrete control. If control using DO 4 is adopted it
is necessary to set the mode for this block using parameter 65 in the transducer block.

DO
BKCAL_OUT D
| (— RCAS_OUT_D
CAS_IN_D
SETPOINT OP HORAL OUTPUT out D
RCAS_IN_D (Transducer)
OPTIONAL
INVERT = PV_D SIMULATE Channel
]
L— ReADBACK D

Fig 6.9: Discrete Output Function Block

On installing the card, the following settings will apply:

The output connections to the Transducer block are fixed and in place.
The Mode control is standard (Auto, Man, LO, OOS).

When the actuator Local/Remote selector is not in the Remote position the block will
adopt LO mode.

The IO_OPTS should be set to PV_D for BKCal_Out_D.
DO 1 is channel number 9 (this must not be changed).

DO 2 is channel number 10 (this must not be changed).
DO 3 is channel number 11 (this must not be changed).
DO 4 is channel number 12 (this must not be changed).

ooooD 000

Where multiple support is selected, only one DO should be set to Auto. All other DO blocks must be
set to Man or OOS.
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6.6.1 Multiple block — single bit control

* Note:
1. Mode 0 and mode 6 offer the same

control in single bit support. When used in
multistate support, mode 6 provides both
position control enable and PST options in
the same block.

2. The DO4 block options will appear as
shown in fig 6.10

O bpo1 Bit 0 = ‘Close’.

U Dpo2 Bit 0 = ‘Open’.

a DO 3 Bit 0 = ‘Stop’.

a DO 4 Bit 0 = selected by mode — see below.
Mode Bit 0 Function

0 Position Control Enable *

1 ESD

2 Set/reset relay 1

3 Partial Stroke *

4 Not Applicable (AO only control)
5 0= close, 1 = open

6 Position Control Enable *

© CONTROL_MODE Partial stroking in multibit Efs |

@ Dl

6.6.2 Single block — multiple bit control.

— O i A e

Fositioning mode
SCRETE_BLOCK_COM|ESD

b relay operate

@ CLOSE_TORQUE_SET  |partial stroke

AD only

@ OPEM_TORQUE_SET  |Two wire contral

Fartial stroking in multibit bit contral

Fig 6.10: DO4 options as shown in the TB
Note: Mode 6 bit 0 is position control enable.

The table below identifies the function of each bit in the available DO block when multiple bit control is
selected. PV_D comes from READBACK from the appropriate ‘status inputs’. The bold text in the
read-back column below indicates bits that only echo the command operation. The italic text in the
operation and read-back column show the function of the block for the multiple block mode described

previously.

Block Bit Operation Read-back

DO 1 0 Close Close limit
1 Open Open limit
2 Stop Actuator not moving
3 ESD ESD
4 Position control enable Position control enabled
5 Setrelay 1 relay 1 set
6 Setrelay 2 relay 2 set
7 Setrelay 3 relay 3 set

DO 2 0 Open Open limit
1 Close Close limit
2 Stop Actuator not moving
3 ESD ESD
4 Partial stroke Partial stroking
5 Setrelay 1 relay 1 set
6 Set relay 2 relay 2 set
7 Setrelay 3 relay 3 set
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Block Bit Operation Read-back
DO 3 0 Stop Actuator not moving
1 Close Close limit
2 Open Open limit
3 Position control enable Position control enabled
4 Setrelay 1 relay 1 set
5 Setrelay 2 relay 2 set
6 Setrelay 3 relay 3 set
7 Setrelay 4 relay 4 set
DO 4 0 Position control enable Position control enabled
Mode O: 1 Close Close limit
2 Open Open limit
3 ESD ESD
4 Setrelay 1 relay 1 set
5 Setrelay 2 relay 2 set
6 Setrelay 3 relay 3 set
7 Setrelay 4 relay 4 set
DO 4 0 ESD ESD
Mode 1: 1 Close Close limit
2 Open Open limit
3 Position control enable Position control enabled
4 Setrelay 1 relay 1 set
5 Setrelay 2 relay 2 set
6 Setrelay 3 relay 3 set
7 Set relay 4 relay 4 set
DO 4 0 Setrelay 1 relay 1 set
Mode 2: 1 Close Close limit
2 Open Open limit
3 ESD ESD
4 Position control enable Position control enabled
5 DO-6 relay set relay 2 set
6 DO-7 relay set relay 3 set
7 DO-8 relay set relay 4 set
DO 4 0 Partial stroking Partial stroking enabled
Mode 3: 1 Close Close
2 Open Open
3 ESD ESD
4 Setrelay 1 relay 1 set
5 Setrelay 2 relay 2 set
6 Setrelay 3 relay 3 set
7 Setrelay 4 relay 4 set
DO 4 N/A (used for AO only control) N/A
Mode 4:
DO 4 Value. Value.
Mode 5: 0 — Close 0 - Close
1-Open 1-0Open
Any other value sends Stop
command.

Publication PUB089-005-00_0618

67 of 116




Foundation Fieldbus CP Option Card Technical Manual

Block Bit Operation Read-back
DO 4 0 Position control enable Position control enabled
Mode 6: 1 Partial stroking Partial stroking enabled

2 Close Close limit

3 Open Open limit

4 Stop Actuator not moving

5 ESD ESD

6 Setrelay 1 relay 1 set

7 Set relay 2 relay 2 set

Note: Ensure that parameters 65 (Control Mode) and 66 (Discrete Block Control) in the
Transducer block are set for the type of control and DO 4 mode required.

6.7 PID Control block

The actuator includes a standard three-term PID controller block for use in a control loop. The inputs
and outputs of this block are not directly linked to the actuator Transducer block. This allows the PID
controller to be used for controlling devices other than the actuator. With a PID function, as long as an
error exists between the set point (desired value) and the measured value feedback (process
variable), the controller will change the output in a direction to reduce the error.

The way in which the output changes is influenced by the actual error value, the time it is present and
the rate of change it undergoes. The PID settings applied integrate the error with respect to time
(RESET value), apply a proportional gain on the error (GAIN) and differentiate the rate of change in
the error (RATE); all these actions are combined to produce the OUTPUT.

d PID A stand-alone 3-term controller within the actuator.
PID
BKCAL_OUT BKCAL IN
— RCAS_OUT FF_VAL ROUT_IN ROUT OUT
CAS_IN -
SETPOINT BYPASS
RCAS_IN
FF_SCALE
AN FE GAIN — OUTPUT ouT
SP
RESET
BAL_TIME
RATE
IN PV _TIME = PV —
- TRK_IN_D TRK_SCALE
TRK_VAL ==

Fig 6.11: PID Function block

The PID block must be connected and set up before it can be used. It is not pre-connected to any
input or output of the actuator transducer block and may be freely connected into a control loop. The
scheduler is used to allocate a time slot for the control algorithm to execute.
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6.8 Control Selector block

The actuator includes a standard control selector block intended to select one of two or three control
signals in a manner determined by SEL_TYPE. The inputs and outputs of this block are not directly
linked to the actuator transducer block. This allows the Control Selector to be used for selecting
control for devices other than the actuator. When the block is in auto mode the control selector block
picks the input based on SEL_TYPE, if there are only 2 inputs connected the selection is made
between those two, if 3 are connected the selection is based on the 3 inputs. When the block is in
Man — no input is selected, the last value is maintained until the block is put back into Auto. Whilst in
this mode the output can be set manually.

Note In Auto mode, when any of the connected SEL_ 1, SEL_2 or SEL_3 inputs have Bad status
during block execution, the block transitions its actual mode to Man. When the Bad SEL_1, SEL_2 or
SEL_3 input transitions back to Good status, the block resumes Auto operation.

SEL_TYPE can have the values High, low or Middle. When High is selected the input with the highest
value will be picked for the control selector primary output - OUT, when Low is selected; the lowest
value and when Middle selected; the middle value.

(| CSs A stand-alone Control Selector within the actuator.

CONTROL SELECTOR

OUT_HI_LIM
SEL_TYPE OUT_LO_LIM
SEL | mt——
1
' SIGNAL
SEL 2 o— »| OUTPUT OUT
! SORT LIMITING
SEL 3 e e}
1
1
A
1
1 T :
1 1
1 [T 1
1
v : BKCAL_SEL1
| BKCAL_OUT
BKCAL_IN s MODE |---@--» STATUS BKCAL_SEL?2
BKCAL_SEL3

Fig 6.12: CS Function block

e BKCAL_IN is the analogue input value and status from a downstream block's BKCAL_OUT
output that is used for backward output tracking for bumpless transfer.

e SEL 1, 2 and 3 are the first, second and third input values to the selector.

e BKCAL_SEL1, 2 and 3 are the selector output value associated with SEL_1, 2 and 3
respectively for backward output tracking to an upstream function block.

e OUT is the output value and status.
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7 LINK ACTIVE SCHEDULER (LAS)

Foundation devices may be either Basic or Link Master (LM) devices.
U Basic units do not have the ability to hold the timing schedule for scanning the nodes and
cannot act as system controllers.
U Every network requires at least one LM to control the network communications. An LM that is
in control of the communications is known as a Link Active Scheduler (LAS). There can only
be one LAS on each FF H1 highway.

All Rotork FF CP cards are supplied set to operate as a Basic device but can be configured to be LMs.
When configured as LMs they are capable of assuming network control by switching automatically to
become the LAS when the highway LAS goes offline. This option must be checked during
commissioning and may be configured as enabled or disabled.

Note:

1. Thereis limit to the number of VCRs that can be supported by an LAS device. It may be the
H1 gateway (LAS) has a larger VCR capacity than the LM (backup LAS). This could lead to
problems if the number of VCRs is too great and the LM assumes the LAS role.

2. There can be more than one LM on a highway, up to a maximum of eight, but only one will
be the LAS device at any one time. The LMs assume control in the order of their ascending
addresses. When initially setting up a system using FF CP cards that are in Link Master mode,
it is essential to connect the actuators to the bus after the configuration utility is started or
after the DCS gateway port is connected. If an actuator in Link Master mode is connected first,
it will automatically become the LAS (Active Scheduler device) and the DCS H1 gateway will be
unable to gain full control of the network.

Fieldbus power supply Default . .
(including terminator) H1 Gateway LAS Field Junction Box
(including terminator)
Power | 71 I 1B | T] B
supply | Trunk — (Main highway segment)

Link Master - LM
(can become LAS)

Fig 7.1: Link Active Scheduler —one per network plus Link Master (back-up LAS)
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In order to change the FFO1 CP card from a Basic unit to an LM a suitable configuration tool or
dialogue tool must be used.

If the NI FF configurator tool is used it's simply a matter of a right mouse click on the device tag, select
“Change device type” and clicking “Yes” to “Change to Link Master?”.

It will then be necessary to cycle the FF highway power to this card for the change to have an effect.

This approach can also be used to convert an LM to a Basic device.

21 ROTNRV.ACTUIATNAD s o
@R Open | NI-FBUS Configurator(Ver 4.0.1) I-'ﬂ_
@R Update
4 Set Tag.

: : Set Address.. P Change to Link Master?
lear ce..

@c Clear Device

@r Change Device Type.

@c Update Attnbutes

@cC Yes No

ec Download Changes..

Fig 7.2: Using the NI FF Configurator Tool to change the FF card’s device type

As an alternative, open the database using a dialog tool and modify the parameter contained in the
Management Information Base (MIB).

The parameter to be altered resides in the MIB type of VFD. The class is called
BOOT_OPERAT_FUNCTIONAL_CLASS

This class can have two values: 01 = Basic Unit
02 = Link Master.

This method cannot be used to change from a Basic to an LM as it's read only in Basic mode,
however, it can be used to modify from an LM to a Basic device. In this case, edit the parameter value
and download the setting to obtain the desired function. The type of functionality available can also be
read in the parameter

DLME_BASIC _CHARACTERISTICS / DL_OPERAT_FUNCTIONAL_DEVICE_CLASS

A value of 1 indicates a basic unit whilst a 2 indicates a Link Master.
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OPERAT
VERSIO
DLME_E
DLME_E
DLME_L,

ACTIVE_SCHEDULE_VERSION
ACTIVE_SCHEDULE_OD_INDEX
ACTIVE_SCHEDULE_STARTING_TIME

Save Changes

01401472 00:00:00 (MM/DD{YY HH:MM:SS)

Set Defaults

= 1Q2_DIz (O1) A =
W 1Q2_DI3 O] LINK_SCHEDULE |
- 1Q2_DI4 ©D)
@ 1Q2_DIS (O NUM_OF_SCHEDUY
# 102001 ©0) ACTIVE. SerEDU
&8 1Q2_DO2 (DO) ACTIVE QCHFNJ
R RN . ROTORK AC =1of x|y
®-W 1Q2_DC 7|4 o
@ 1Q2_PIL [&es = @
MIE
=g MIB Parameter | value | =
- @ SM_SUR - MAX_RESPONSE_DELAY 4 D
-9 Tl - FIRST_UNPOLLED_NODE_ID 64 I
e - THIS_LINK 0 o
T3 - MIN_INTER_PDU_DELAY 0 o
2 - NUM_CONSEC_UNPOLLED_NODE_ID 37
o LR | [erEAVBLE EXTENSION 0 ¥
- - POST_TRANS_GAP_EXTENSION 0
AP_CLC —MAX_INTER_CHAN_SIGNAL_SKEW 0 ¥
TIME_L, L TIME_SYNC_CLASS 4 I
PRIMAR
TIME_PI ¢ BOOT_OPERAT_FUNCTIONAL_CL 0l
| )
MACRO |1 o | INK_SCHEDULE_LIST_CHARACTERISTICS
DEV_ID NUM_OF_SCHEDULES 0 H
PD_TAC NUM_OF_SUBSCHEDULES_PER_SCHED rr

CEOEOEEEEECEECEECEOEEEEEOEOG

STACK_CAPABILITIES
VYCR_LIST_CHARACTERISTICS
PLME_BASIC_CHARACTERISTICS
PLME_BASIC_INFO

PRIMARY _LINK_MASTER _FLAG
CURRENT_LINK_SETTING

CONFIGURED _LINK_SETTING
BOOT_OPERAT_FUNCTIONAL_CLASS
LINK_SCHEDULE_LIST_CHARACTERISTICS _|

>

Fig 7.3: Management Information Base (MIB) showing BOOT_OPERAT_FUNCTIONAL_CLASS

Once the LM type has been selected, the configuration tool can be used to download the system
configuration. The schedule will reside in all the Link Masters and be executed by the one that is
active, the Link Active Scheduler. Should the LAS fail, then any of the remaining Link Master units is
able to take the role of LAS. This is usually the LM with the lowest address.
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7.1 Creating a schedule

In order to use any Function Block, with the exception of the Resource Block and the Transducer
Block, the required blocks must be placed in a ‘Function Block Application’ using a suitable
configuration tool. This ensures the blocks are processed by the LAS in the correct way, allowing
them to publish data when required. Note that blocks do not have to be interconnected at this stage.

Once a control strategy has been worked out, the individual function blocks for all network devices
distributed across the network can be interconnected using the DCS or a configuration tool. The
configuration process also includes formatting the schedule for the execution of the function blocks.
Many configuration tools include the facility to create and alter the schedule, which is downloaded to
the system by the host or configuration system.

The individual function blocks each require a time slice of the total execution cycle in which to operate.
The execution times required for each block type in the FF CP card are as indicated in the table:

Function Block Execution Time (mSec)
Analogue Input (Al) 50
Analogue Output (AO) 50
Digital Input (DI) 50
Digital Output (DO) 50
Controller (PID) 100
Controller (CS) 50

Note:

1. When constructing an application with interconnected function blocks it is recommended
by the Foundation that at least 50% of the total cycle time is left free to allow for the
background bus activities to be performed. Failure to follow this guideline may result in the
incorrect functioning of the downloaded schedule.
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7.2 Connecting the blocks

The funCtion bIOCkS USEd tO ILoop Time =1 sec EIS!aIe Limit =1 E \ b O ?ﬂ @ AI p {2 % L T
execute the control strategy ,
must be connected. The L I R
mtergonnﬁctlon offthe blocks 4 73MV142_AL 1 (AD 54 73MV126_PID (PID) 5 73MV126_A0 (A0) |
reqUIres the L.Ise 0 .a OUT ppst———p IN [oUT HCAS N [OUT
suitable Configuration tool. Af [Blams B P CAS I [BKCAL OUT B BRCAL OUT pa—
Trends 3 BKCAL IN PID Alarms [ AQ |Alarms P
All the blocks in the FF CP = —:iﬁ Gl Jrends R Siuiids By
card are already instantiated B FF VAL ‘
and ready for use. The
mode for control actions
using the AO or DO blocks
must be set in the £473MV144 DI 1 DD £473MY144 DO_1 (DO)
transducer block. OUT D pa———————— P CASIN D OUT D
DI |Alarms P Do BKCAL OUT D
Trends Alarms
| Trends ’I

Fig 7.4: Interconnecting blocks to form a control scheme using a ‘wiring tool’

7.3 Downloading the schedule

When downloading a schedule Downlozd Configuration 2
it is essential that any
previously downloaded W ~ Choose ohject to download

|Entire Configuration J

= F interface1-0

}_‘I'l-um I

schedule is cleared. Failure to s
do this may result in the FF s “-f
card not functioning as ‘ ‘

N ‘ ‘ [v “Write Contained Block Parameters
ﬁ' Q’ * g [v Clear Devices

[v Automatic Mode Handling

[v “erify and Diff Configuration Link Masters...

expected.

Ready for download.

Download Close |

. —

Fig 7.5: When downloading a new schedule ensure any previously loaded schedules are
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7.4 Optimising the downloaded schedule

A downloaded schedule should consume no more than 50% of the highway’s macro-cycle time.
Failure to adhere to this guideline may result in the FF card not functioning as expected.

It might be possible to increase the macro-cycle period if the 50% threshold isn’t met with the DCS’s
default macro-cycle time. However, if this increase in time isn’t acceptable to the customer, the only
remaining option would be to manually optimise the schedule. This can be done by clicking on the
schedule objects and dragging them to the desired time position. Most DCS systems allow this sort of

manual intervention.

The basic rules of manual optimisation are:
Only one telegram can be on the highway at any one time

Within an individual FF node, only one block execution can occur at any one time.

[T T Jre e . - w v - -

ms

I S T .

]

]

0 100 200 300 400 500 600 700 800 9S00 1000

N

';u'} Function Block Application

] Loop Time = 1 sec (altered)

OLoop Time =

@ Al 11Q2 (A])

- OUT

@ AOIQ2 (AO)

bar Fﬁ.gl
B

@ AO (AO)

@ DI 1 (DI) =]

@ DI 2 (DD =1
@ DI_11Q2 (DD E

@ DI 21Q2 (D) =1

Fig 7.6: Example of a downloaded schedule’
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8. SETTING UP THE FF CP CARD (QUICK START GUIDE)

Both the actuator’s control parameters and the FF card’s parameters must be set up correctly to
achieve the desired control. This section assumes the FF card is fitted an 1Q3/IQT3 actuator, but the
procedure will be similar for other Rotork FF enabled actuators.

The two key FF parameters are: the Control Mode [DO 4 function] & Discrete Block control.
These reside in the Transducer Block and can only be accessed via the FF highway. They can
only be altered when the Transducer Block is in OOS mode.

There are some actuator positioning parameters that can be checked / set using the Rotork setting
tool.
U Section 8.1 lists the parameters that can be accessed along with their default values.
Note most of the FF card’s parameters, including the control mode and block control,
cannot be accessed via this method.

The Insight Il software can also be used to access the actuator’s control parameters.

L Section 8.2 shows screen dumps of the relevant pages. Note the FF card’s control
mode and block control parameters cannot be accessed via this method.

The parameters can also be set-up up over the FF highway using an Emerson 375/475 hand-held
communicator or a National Instruments Configurator Tool or a similar FF configuration tool. In all
cases the action of the module may be set using either the step-by-step instructions in the “Methods”
tab, in the Transducer Block or by manual alterations to the parameter list in the Transducer block.

U Section 8.3 outlines the “Methods” approach.
Section 8.4 describes the manual alteration approach for control block settings.
Section 8.5 describes the manual alteration approach for feedback block settings.

Section 8.6 lists the control parameters available in the Transducer Block.

U 0 0 o

Section 8.7 shows the TB control parameters available via the DTM/FDT.

Once the configuration of the function blocks has been completed, this must be downloaded to the
actuator. If a “Configurator tool” has been used to modify the setting and a number of actuators are
required to have the same settings, the configuration file can be saved and copied to several
differently tagged devices in turn.
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8.1 Setting up with the Setting Tool

The actuator includes a communication port for setting the actuator performance, limit switches etc.
via the Setting Tool. This communication link can be used to set some, but not all, of the actuator
specific Transducer Block parameters. The parameters will be supplied set to their factory default
values. These should still be checked with a configuration tool to ensure optimum actuator and
network compatibility. Refer to the relevant actuator’s “Full Configuration Manual” to see the access

route through the actuator menu screens to reach the settings that affect the FF CP card.

The Transducer block parameters that may be set by using the Setting Tool are listed below. The
available range for the deadband setting when using the setting tool is less than the range found using

the configuration tools.

FETB Description Range Default
Parameter P 9 Value
50 Limited Range Position Minimum | 0 — 100% 0%
51 Limited Range Position Maximum | 0 — 100% 100%
52 Deadband 0.0-9.9% 5.0%
53 Hysteresis 0.0-9.9% 2.0%
55 Motion Inhibit Time 0 — 255 sec 5 sec
0 — No Action
1-Open
59 Comms loss action 3 - Close 0
5 — Stop
7 — Position
Any other value = off
60 Commes lost position 0-100% 0
61 Comms Fault timer 0-255s 10
62 Auxiliary Mask (Function) 0x00-0xFF OxOF

Note:

Parameters may only be altered by the setting tool if the actuator control knob is set to the

Local or Local Stop position.
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8.2 Insight 2

This software can be used to configure and view the settings and configuration of the Rotork actuator.
It can be freely downloaded from the Rotork website. It designed to be run from a Windows computer

and connects to the actuator using Bluetooth. Please see the relevant Rotork technical manual for
more details.

With the FF highway power applied, the FF card’s firmware/hardware revisions can be identified via
this tool. V3.1 /M1.4 / H1.1 (or greater) shows the FF card has a switchable ITK revision capability.
This is useful when the actuator is being used on installations where ITK6.1 is not supported.

Note:
The FF card’s ITK revision cannot be changed via Insight.
The “Control mode” and “Discrete block control” cannot be changed via Insight

F Insight 2

File  Connection

e X"

Security  Tools
P H e 9 e X

Help

Limit Setup
[#- Indication Settings
- Local Control Settings
[=-Remote Control Settings
Hardwired Control
Control Source
Partial Stroke Settings
- Positioning Settings
-~ Auxiliary Mask Configu
Digital Input Settings
ESD Configuration
-~ Interrupter Timer Settings
- Configuration Toolbox
[ Advanced Setup
AMS Encoder
=-Option Cards
ha Foundation Fieldbus
~HART Option
[H-Status and Alarm Info
#-Datalogger Section

~Mode
OFFLINE 1
£ BLUETOOTH A z 3 ®
- Actuators g y,
A 78470105 Rotork CVA D e 103
Otoi emo -
Serial Mumber: 7624430201
EHP B .Y . .
Q3 . .
7658420501 Profibus + RHS Foundation Fieldbus
7624430501 5
[} 2624430201 FF, Hart & FOLO/ SofbuareNersion — =
~ Actuator Information ‘ Sl e : [V3.281.4H1.1
i~ Actuator Name Plate Fi Fieldbus E Data ~
=-Actuator Settings | Actuator Type [103 Actuator

‘ Slot Allocation

Fig 8.1: Insight Software, connected to an IQ3 actuator, showing the FF card’s data.

Insight can be used to set some, but not all, of the FFO1 Transducer block parameters. The
Foundation Fieldbus page, shown above, only allows viewing of the three parameters.
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Other control parameters can be both viewed and modified. Ideally any changes should still be
checked with an FF configuration tool to ensure optimum actuator and network compatibility. Figures
8.2 and 8.3, below, illustrate the access route through the actuator menu screens to reach the settings
that affect the TB in the FF CP card.

f Insight

File Connection Security Tools Help

Rl H &2 e X

B

Mode
OFFLINE
BLUETOOTH
= Actuators
=-CVA
Z578470105 Rotork CVA Demo

Z658420501 Profibus + RHS
2624430501
=-Z624430201 FF, Hart & FOLO/(
-Actuator Information
Actuator Name Plate
= Actuator Settings
- Limit Setup
[#-Indication Settings
Local Control Settings
=-Remote Control Settings
~Hardwired Control
Control Source
Partial Stroke Settings
& Positioning Settings|
- Auxiliary Mask Confiqu
Digital Input Settings
ESD Configuration
-~ Interrupter Timer Settings
- Confiquration Toolbox
[ Advanced Setup
AMS Encoder
[#-Option Cards
+Status and Alarm Info
[# Datalogger Section

20
Q; rotori

Serial Number: 7624430201

Positioning Settings

Min Span Position (%) =1 + 0
Max Span Position (%) = |+ 100
Deadband (%) = { } 45
Hysteresis Band (%) = {} + 4.6
Motion Inhibit Time (sec) @ + 5

‘0ption Indication Settings A

End Of Travel Time Out Indication (sec) SN + 12
Manual Movement Indication (%) @ + 5
Valve Travel Time Alarm (sec) @ + 1000

Fig 8.2: Actuator positioning settings.

File Connection Security Tools Help
TREH S 2 e X

8
=8

Mode
OFFLINE
BLUETOOTH
- Actuators
E-CVA
Z578470105 Rotork CVA Demo|
~EHP
£1Q3
Z6584205017 Profibus + RHS
7624430501
= Z624430201 FF, Hart & FOLO/(
Actuator Information
Actuator Name Plate
=-Actuator Settings
Limit Setup
[#-Indication Settings
Local Control Settings
=-Remote Control Settings
Hardwired Control
Control Source
Partial Stroke Settings
Positioning Settings
Auxiliary Mask Config
Digital Input Settings
ESD Confiquration
Interrupter Timer Settings|
Configquration Toolbox
#-Advanced Setup
AMS Encoder
=-Option Cards
Foundation Fieldbus
L HART Option
+-Status and Alarm Info

Lac

AN\\Y

\
: *Lli TypEQ 13 103 rOto r*

Datalogger Section

s Serial Number:  Z624430201
Auxiliary Mask Configuration
Auxiliary Mask C i ~

Digital Input 1 Type (@ Digital Input ) Remote Open
Digital Input 1 Active State @ Normally Open ) Normally Closed
Digital Input 2 Type @ Digital Input ) Remote Close
Digital Input 2 Active State (@ Normally Open ) Normally Closed
Digital Tnput 3 Type © Digital Tnput ) Remote Maintain
Digital Input 3 Active State @ Normally Open ) Normally Closed
Digital Input 4 Type (@ Digital Input ) Remote ESD
Digital Tnput 4 Active State @ Normally Open ©) Normally Closed

Fig 8.3: Actuator auxiliary input mask settings.
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8.3 Methods

The recommended way to set up the control and reporting function of the FF CP card is to use the
Methods editor.

The Methods tab on the Transducer block allows access to a sequence of questions that set up all the
actuator control parameters as they are answered. When the Methods editor is used, ALL the
questions must be answered, even if there is no change required to the default values.

The Methods editor ensures that all the necessary parameters are set before the actuator is used for
control of the plant. The most critical decision that has to be made is for Discrete Block Control, where
either multistate or single bit support can be chosen.

Note:
If Multistate control is chosen only one DO block can be set to Auto and downloaded to the
actuator as part of a project schedule.

& ROTORK ACTUATOR : Rotork-TransducerBlock (1B) [ |[B1](X]

Apply Yalues Parameter settings
[Rotork-TransducerBlock (TB) | 83 8% | 8 &m | < o
V¥ Periodic Updates [2[8_601-_5

005 |[[Auto  Manual |

Process | Diagnostics | Trends | Others  Methods |

Are the actuator end of travel limits set?
1) No
2) Yes
Actuator model number @ Unknown Enumerator
IQ
Does the system support multistate DC blocks?
1) Yes
2) No
Hultistate DO blocks
Control Configuration?
1) AO only
2) DO only
3) Hizxed
Hized - Select one block
1) DO 1
2) DO 3
3) DO 4
Select DO 1 in FB application

Minimum position (percent): 0

Haximum position (percent): 100
100

nt): 4000000
5 | oK |

‘Write Changes I Read All

Fig 8.4: Setting the module using Methods from the Transducer block
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8.4  Control output function block settings

Depending on the actual function blocks used in the application there will be different requirements for
some of the Transducer block settings. All of the Transducer block parameters are described in
section 6.2. This section shows the most popular settings that can be adopted for control of the
actuator.

The action of including the function blocks in the application declares to the LAS those instances to be
included in the exchange of information. All the available function blocks need not be added to the
application, but those not included will not provide their information to the fieldbus.

a In normal operation, both the Resource and Transducer Blocks must be in Auto Mode for
control to take place.

O When multistate is selected, the desired Digital Output control block also needs to be
placed in Cascade/Auto Mode.

O All other DO blocks should be placed in OOS Mode.

a If either the control mode and / or discrete block are modified via the Transducer
Block, it must be set to OOS prior to the modification for the changes to be
accepted. Once accepted, the Transducer Block must be returned to Auto.

In order for a configuration tool such as those supplied by SMAR, NI and Yokogawa to parameterise
the Actuator Fieldbus Card, the correct Device Definition files need to be loaded in to the configuration
environment. These files are freely available for download from www.rotork.com

The Foundation Fieldbus control of the actuator can be:

O Analogue only using just position demand set-point commands.
a Discrete only using just digital Open/Stop/Close commands.
a Mixed Discrete/Position using both position demand set-point and digital commands.
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8.4.1 Analogue Only control

Uses AO block only — no discrete control permitted.

Transducer Block Settings
Param. 52 — Deadband Set between 0-25.5% (typically 5%)
Param. 53 — Hysteresis Set between 0-25.5% (typically 2%)
Param. 55 — Motion Inhibit Timer Set between 0-255 seconds (typically 3 sec)
Param. 65 — Control Mode Set to mode 4 - AO Only

Analogue Output Block Settings
I0_OPTS | Must be set to PV for BKCal_Out

Note:

If the control mode parameter is modified, the TB must be set to OOS prior to the modification
for the changes to be accepted. Once accepted, the Transducer Block must be returned to
Auto.

8.4.2 Discrete Only control

Uses one or more DO blocks — no AO position (%) control permitted. The support available from the
DCS will determine how many blocks are required. Where DCS Boolean Fan-In functions are
available, multiple support mode can be chosen but, if this option is chosen, only one DO block can be
used.

O Multiple Bit Support

Systems using the multiple state of a single DO block, with only one DO block selected for use.
(Unused DO blocks must be left OOS). Only one DO block may be used if this mode is
selected. The block selected will depend on the actual discrete control functions required. In
most cases DO 1 or DO 2 will be the most useful.

Transducer Block Settings

Param. 65 — DO 4 Mode Set either 0,1,2,3,5 or 6 if this block, DO 4, is used
Param. 66 — Discrete Block Control Set Multiple to use Boolean Fan In and one DO block.

O Single Bit Support

Systems using only bit 0 from each DO block and using up to four DO blocks to obtain discrete
control.

Only the first bit, i.e. bit 0, may be used from each DO block in this mode.

Transducer Block Settings
Param. 65 — DO 4 Mode Set either 0,1,2,3,5 or 6 if this block, DO 4, is used
Param. 66 — Discrete Block Control Set Single to use only values of 0/1 in all DO blocks.
Note:

If either the DO4 control mode and / or discrete block control are modified, the TB must be set
to OOS prior to the modification for the changes to be accepted. Once accepted, the
Transducer Block must be returned to Auto.
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8.4.3 Mixed Analogue and Discrete control

Uses the AO block and one or more DO blocks.

O Multiple Bit Support

Systems using the multiple state of a single DO block, with only one DO block selected for use.
(Unused DO blocks must be left OOS). Only one DO block may be used if this mode is
selected. The block selected will depend on the actual discrete control functions required. In
most cases DO 1 will be the most useful.

Transducer Block Settings

Param. 52 — Deadband

Param. 53 — Hysteresis

Param. 55 — Motion Inhibit Timer
Param. 65 — DO 4 Mode

Param. 66 — Discrete Block Control

Set between 0-25.5% (typically 5%).

Set between 0-25.5% (typically 2%).

Set between 0-255 seconds (typically 3 sec).

Set either 0,1,2,3,5 or 6 if this block, DO 4, is used.
Set Multiple to use Boolean Fan In and one DO block.

Analogue Output Block Settings

IO_OPTS

| Must be set to PV for BKCal_Out

U Single Bit Support

Systems using only bit 0 from each DO block and using several DO blocks to obtain discrete

control.

Only one bit (bit 0) may be used from each DO block in this mode.

Transducer Block Settings

Param. 52 — Deadband

Param. 53 — Hysteresis

Param. 55 — Motion Inhibit Timer
Param. 65 — DO 4 Mode

Param. 66 — Discrete Block Control

Set between 0-25.5% (typically 5%).

Set between 0-25.5% (typically 2%).

Set between 0-255 seconds (typically 3 sec).

Set either 0,1,2,3,5 or 6 if this block, DO 4, is used.

Set Single to use only values of 0/1 in several DO
blocks.

Analogue Output Block Settings

IO_OPTS

| Must be set to PV for BKCal_Out

Note:

If either the DO4 control mode and / or discrete block control parameters are modified, the TB
must be set to OOS prior to the modification for the changes to be accepted. Once accepted,
the Transducer Block must be returned to Auto.

8.4.4 Hard-wired inputs - Aux Input Function

If hard-wired Auxiliary inputs are required, either to control the actuator, or simply as digital status
feedback signals, the Auxiliary input Mask (Index 59) will need to be set in the Transducer Block to
ensure the sense and function of the inputs provide the desired control action.
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8.5 Status feedback function block settings

The current status of actuator position, active control functions and fieldbus availability are reported in
several parameters of the transducer block and through the Discrete Input and Analogue Input blocks.
The only settings that need be considered are those for limited range positioning.

8.5.1 Analogue position and torque data

Before the actuator can accurately report the position of the valve the actuator Open and Closed limits
must be set and the actuator moved between the fully open (100%) and fully closed (0%) positions. If
the Fieldbus reported positions are required to be a proportion of the available stroke, this reduced
band can be set in the transducer block using indices 50 and 51.

Transducer Block Settings

Param. 50 — Min Position Set between 0-100% (usually 0%)
Param. 51 — Max Position Set between 0-100% (usually 100%)

8.5.2 Discrete Input data

The Discrete Input blocks provide actuator status information. This can be read either as a single bit
read from all five DI function blocks or multiple bit reads from one or more blocks, if required.

The following example shows a monitoring configuration where only a single bit read is available.
O DI 1 bit 0 = Actuator at Close Limit.
O DI 2 bit 0 = Actuator at Open Limit.
a DI 3 bit 0 = Actuator selector in Remote.
a DI 4 bit 0 = Actuator has a General Alarm.
U DI 5 bit 0 = Actuator is moving.

The Host DCS will monitor the OUT_VALUE of each of the DI blocks. Each block will be examined for
the change in value from 0 to 1 to detect the present status.

The following example shows a monitoring configuration using multiple bit reads from DI 1.
DI 1 bit 0 = Actuator at Close Limit.

DI 1 bit 1 = Actuator at Open Limit.

DI 1 bit 2 = Actuator is Moving.

DI 1 bit 3 = Actuator is Closing.

DI 1 bit 4 = Actuator is opening.

DI 1 bit 5 = Actuator selector in Remote.

DI 1 bit 6 = Actuator in Local Stop.

DI 1 bit 7 = Actuator in Local.

cooooooo

When using multiple bit reads from a single byte the DI will show a numeric value based on the
combined binary values of each bit at logic 1. For example, the number 52 in the OUT_D VALUE
parameter of DI 1 would denote the actuator has Remote selected and is Moving in the open direction,
i.e. bits 2, 4 and 5 are true.
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8.6 Default settings

Transducer Block

control

0 — Multiple support
1 — Single support

Param. No. Description Range Default Setting
50 Limited Range 0-100% 0%
Position Minimum
51 Limited Range 0-100% 100%
Position Maximum
52 Deadband 0.0-25.5% 5.0%
53 Hysteresis 0.0-25.5% 2.0%
54 Slow Mode Range 0-100% 5%
55 Motion Inhibit Time | 0-255s 5 sec
56 Action on Loss of Value: 0 (No action)
Comms 0 — No Action
1-0Open
3 —Close
5 — Stop
7 — Position
Any other value = off
57 Comms Lost 0-100% 0%
58 Comms Fault Timer | 0-255s 10 sec
59 Aux Input Mask 0x00-0xFF OF
60 ESD HW_DI-4/Net | 0- ESD function 0
Disable 1- Network disable
61 Part stroke % travel | 0-100% 90%
62 Part stroke limit 0 — Close limit 1
1 — Open limit
63 Part stroke timeout | 0-7200 seconds 300 sec
64 Partial stroke status | 2 Date fields: 01/01/72 00:00:00
Partial Stroke Success
Partial stroke Failure
(MM/DD/YY HH:MM:SS)
65 Control Mode [DO Value: 0
4 function] 0 — Positioning mode Note:
1-ESD 1. Not all actuator types
2 — S5 relay operate support partial stroking.
3 — Partial stroke (DO) 2. Mode 6 offers both
4 — AO only position control and
5 — Two-wire control partial stroking in multibit
6 — Positioning mode support..
66 Discrete Block Bit: 0
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8.7 Using the DTM (with FDT)

Rotork’s DTM is downloadable via http://www.rotork.com/document/index/versions/master|D/55353/

Rotork does not supply a Comm DTM nor does it supply an FDT. These must be purchased from

another vendor.

This approach enables the major TB parameters to be configured.

=] - ? - 8 x
PROJECT DEVICE

TOPOLOGY VIEW

" Set Offline Parameter Configuratior Diagnosis J B

A [ op op d
2< Remove “© =i =i= | &] Set Online Parameter Device  Device Integration
Connect Disconnect  Load from Store to Catalogue ~ Store -
e | EE Rename Device  Device JX Additional Functions -
Edit Device Operations Device Functions
Network View > B X Device Catalogue General Node Info Rotork FF Actuator L.meterize Online X

Device Summary Rotork FF Actuator ITK_6_1
v Actuator

Rotork Controls Ltd

rotorie

Administrator &

4 '  [Unnamed] *
= Network )
P FF H1 Communication DTM* | | = Online Parameterisation
FF H1 Communication DTM Control Mode Setup Eonkaloce

- |
i

Rotork FF Actuator ITK 6 _
Rotork FF Actuator ITK_6_1

Rotork FF Actuator ITK 5_]
Rotork FF Actuator ITK_5_1 .

- Status Overview

- Position & Torque

- Torque Profile
Actuator Details
Positioning Setup

Discrete Block control (@) Single suppor () Muliple supp:

Foundation Fieldbus Setup
Partial Stroke

Resource Block Mode
Transducer Block Mode
Digital Output Blocks (Contr
Digital Input Blocks (Feedba

Close

Fig 8.5: Setting the control mode and discrete block control
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Fig 8.6: Setting the actuator positioning parameters
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Fig 8.7: Setting the FF control parameters
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9 THE FF CP CARD FIRMWARE AND DD FILES

9.1 Firmware

The firmware embedded in the processors in the network interface and also on the actuator interface
is contained in reprogrammable memory devices. These are Flash upgradeable devices and require
special equipment for their contents to be altered.

Should the FF CP card require reprogramming, other than changing the ITK revision, it will be
necessary to return the card to Rotork.

9.2 Device Description Files

The FF CP card operates in conjunction with Foundation Fieldbus compliant Device Description files.
It has been tested and verified as part of the certification process to ensure compatibility with the
Foundation standards.

From time to time there may be revisions to these files to allow enhancements to the module to
become effective. Where these enhancements are related to the actuator itself, there may not be a full
retest of the module by the Foundation.

The Rotork web site is regularly maintained and always contains the latest version of the DD files for
the module. These may be newer than those posted by the Foundation on their web site. We
recommend downloading the latest version from our web site at www.rotork.com.

When downloading these files, please take great care to ensure the files are compatible with the ITK
version of Fieldbus card with which they will be used.

In some cases, the application may require downloading additional special files from the DCS vendor’s
web site. Please check with the DCS web site for these files.

File File Name ITK Version
Capabilities File 010101.cff 6.1
Symbol File 0101.SY5/0101.SYM 6.1
Device Description 0101.FF5 /0101.FFO 6.1
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Appendix

APPENDIX A — HANDLING FAULT CONDITIONS.

Foundation Fieldbus blocks have a large number of parameters which influence the way in which the
actuator responds to commands from the Fieldbus. In the event that communications are lost to the
actuator, a number of these parameters are available to allow a predictable and deterministic reaction.

The example below shows how an action may be configured to determine how a Digital Output Block
will react on the loss of the cascade input to the block.

* MY_TEST_ACTUATOR : Te -0 x|
: Apply W alues
[Test_Actuator D01 (D0) +He g L &8 & | 8p [ $8 || = | _ _
— - This function block has
[ Periodic Updates  [2(sec) ] been renamed with a
Tag reference.
F'ru:u:es&l Tuning E'D“Wgnosticsl Trendsl Dther&l
Pararneter | Walue |
L '\ .
ENABLE_DISABLE 2 (NULL) Option tab
E & GRANT_DENY
GRAMT [MULL] i
DENY [MULL] Input/Output options
P selected to report Fault
@ [0_0PTS Faultstate Tupe < state.
& STATUS_OPTS 00000
@ FSTATE_TIME 10500 < Delay before
« action takes
& FSTATE VAL D 2 place.
HormalShed Maormair sturn
AT This value is written to the output
| O | of the block after the time delay. In
Save Changes Set Defaults this case 2’ is written to the output

of the DO block.

Fig A.1l: Settings dialogue, as seen in National Instruments NI-FBUS Configurator.

This type of configuration is possible for all of the DO and AO blocks in the actuator.
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APPENDIX B — FUNCTION BLOCK MODE - LO

The status of each of the Function blocks can be read by the Host system.

Each block has a minimum of three states taken from the list below:

00Ss - Out Of Service

AUTO - Automatic

CAS - Cascade

MAN - Manual

IMAN - Initialise Man mode (Not a permanent condition)

Output blocks may have one other state which is LO - Local. For this to appear, the blocks must be
part of the downloaded configured Function block application.

This mode is entered when the actuator selector switch is either in the Local Stop or Local position,
i.e. when the Monitor Relay bit is true. This mode is also entered when the network disable feature is
chosen for HW_DI-4. See section 5.1. The blocks can also adopt this mode if an illegal data type is
presented to an input.

* ROTORK ACTUATOR : AQ [AD)
Apply values

[0 [20) £ & | 98 oo | 2L B T8 2
[ Periodic Updates 2 [sec) 3:
oos | Auto | Cascade | [RETUE | LO

Alarms ] Diagnostics ] Trends ] Others ]
FProcess ] Scaling ] Lirnits ] Tuning ] Options ]
Parameter Malue -~
® TAG_DESC
= & MODE_BLK
TARGET Cas | Auto
ACTUAL o
PERMITTED RCaz | Cas | Auta | Man | 005
MORKMAL Cas | Auto
=% P
H H VALUE
LO is displayed as e =
i QUALITY
shown in the NI Esuasmms
Configuration tool. LIMITS
This status can be e 5P
WalUE u}
read by a HOST STaTUS
i i QUALITY Good_MonCazcade
appllcatlon. ESUBSTATUS Mons pecific
LIMITS LeonaLirnited
E = OUT a2
< >
“wite Changes | Read All

Fig B.1: Example of LO as seen in an AO block.

In the example for the AO block shown above, values may still be written to the Output of the block. If
the actuator is returned to the Remote Operation state, and the output value is outside the deadband
of the actuator, the valve will be moved to the new position.
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APPENDIX C - PID APPLICATION.

FUNCTION BLOCK APPLICATION

e

CAS-IN

jrmemee out IN

ACTUATOR - PID

FLOW

Limiting (if enabled)

SP_RATE_DN

SPin % of scale
SP_RATE_UP| SP

Adjustment to prevent reset windup
and to initialise the control loap.

Diagram of the PID Function
Block showing the relationship of the
various parameters.

TRK_IN_D
(If enabled in CONTROL_OPTS)

BKCAL_IN o
CAS_IN4gp Hi LM ] PV_SCALE Limiting (if enabled)
SP_LO_LIM
LU : OUT_HI_LIM out
Conol Adjustment —OUT_SCALE— 710, [
GAN —
" RESET %% of scale engineering valug
|| BAL_TIME
INq PVFTIME — PV_SCALE — paTe

PV in % of scale Output Tracking

BYPASS
(If enabled in CONTROL_OPTS)

(Feed Forward If enabled)

TRK_VAL — TRK_SCALE

FF_SCALE
FF_GAIN

Note: FF_VAL is an external value propartional
to disturbance in the control loop. This value

FF_VAL

will be converted to percent of output scale
using FF_SCALE. The percent of scale value
will be multiplied by FF_GAIN and added

to the control output

Fig C.1: PID example.

The diagram above illustrates the settings available in the PID such as PV_SCALE (Process variable
scaling factor) and the interdependencies that occur with, in this case, PV and SP. By using the block
diagram it should be possible to ‘scale’ the PID to achieve the required control regime.
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The function block application which might be configured for this application is shown below. In this
case the National instruments configurator has been used.

OUT e TN oOT - CAT N ouT e
Alarms —————— CA5 N [BECAL OUT P: EECAL OUT pra——
ap  [Teends B ———» BECAL TN [Alarms P> Alarms
P TRE 1M D [Trends P Trends B
W Flow transmitter A1 (AT P TRE val pye
B FF VAL
M Actuator PID (FID) W Actuator A0 (A0)
OOT pra——o
Alarms e
Al Trends =
W et point transmitter (AT

Fig C.2: Setting the FF control parameters

1ol
_Apply Valugs This dialogue box is used to adjust the scaling of the
[Bctuator FID (FID) & P | B |3 parameters supplied to, or derived through, the
— = processing of the control loop.
[ Periodic pdates |2 [zec) =
Options | Alams | Diagnosties | Trends | Othes | !N the block diagram of the PID function block, these
Process | I/OCenfia  Sealing | Limts | Tusng | Values can be seen and their relationship to the control
Farameter | Walue - algorlthm-
Bl PV SCALE
EL_100 MULL)
ELD [MULL] ] . ] . ]
UNITS_INDEX (NULL) The choice of the correct scaling and engineering units
DECIMAL [MULL] . . .
is important in the correct operation of the block.
Bl & OUT_SCALE
EL_100 [NULL)
EUD [MNULL]
LT & INDE o) If (NULL) is being shown the FF CP card is not
receiving data from the actuator control PCB, possibly
a¢ EEKTSDC“LE (NULL) due to the actuator being powered off.
ELTD (NULL] _IJ
Al | .
Save Changes Set Defaults

Fig C.3: The PID function block
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“* Rotork_Actuator(R010102] : Actuator PID [P-.. |2 =] [

Familiar tuning constants can be seen in this dialogue block
together with others specific to this implementation of a PID
block.

NULL) For full information on the operation, configuration and tuning of
(NULL) PID loops, all the relevant loop component manufacturer’s

(NULL) information should be referred to.

[NULL)

[NULL)

[NULL)

[NULL)

Fig C.4: The PID block’s tuning parameters

Publication PUB089-005-00_0618 95 of 116




Foundation Fieldbus CP Option Card Technical Manual

APPENDIX D = ITK6 FF SPECIFICATION DATASHEET

D.1 Basic Fieldbus Function Blocks

Function block Quantity | Execution Time (ms)
Transducer Block (TB) 1 N/A
Resource Block (RB) 1 N/A
Analogue Input (Al) 2 50
Digital Input (DI) 5 50
PID, PI, | Controller (PID) 1 100
Analog Output (AO) 1 50
Discrete Output (DO) 4 50
Control Selector (CS) 1 50

D.2 Channel Allocation

Al 1 (Position %) Channel 1
Al 2 (Torgue %) Channel 2
DI 1 Channel 3
DI 2 Channel 4
DI 3 Channel 5
Dl 4 Channel 6
DI 5 Channel 7
AO Channel 8
DO 1 Channel 9
DO 2 Channel 10
DO 3 Channel 11
DO 4 Channel 12
Note:

Do not change the channel allocation of the blocks from these default values, as incorrect
channel number allocation can cause incorrect actuator operation.
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D.3 Segment Information

00FF010003:Rotork-Ver3:YYWWSSSSS
YY-year
WW-week number

Device ID SSSSS - unique serial number
Baud Rate 31.25K
Device Address 34
LAS capable Yes
Quiescent current draw (mA) 20
Communicating current draw (mA) 20
Power up current draw (mA), includes inrush 20
Upgrade power draw (mA) N/A
Operating voltage Min (V) 9
Operating voltage Max (V) 32
Minimum transmit level (V pk-pk) 750mV
Device Minimum receive level (V pk-pk) 150mV
Device Capacitance InF
Polarity sensitive No
Max number of VCRs 20
Device Type (DEV_TYPE) 03
Device revision (DEV_REV) 01
DD revision (DD_REV) 01
DD revision 0101.FF5 /.FFO and 0101.SY5/.SYM
CFF Revision 010101.CFF
ITK revision ITK6
Manufacturer ID O0xFFO01 (65281)
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APPENDIX E = NAMUR NE 107 - GUIDELINES FOR SETTING UP

NAMUR NE 107 is a set of guideline for reducing alarm flooding by allowing filtering of the diagnostic
data from the field. Developed as a specification for self-diagnosing field devices, it offers alarms that
are categorised into four standardised statuses:

Allocation Description Alarm

MAINT Maintenance required N107 Maintenance

OFF SPEC Out of specification N107 Out of Specification
CHECK Function check N107 Function Check
FAIL Failure N107 Failure

The Fieldbus Foundation has been collaborating with NAMUR and have adopted NAMUR'’s NE-107
recommendations as part of the Foundation fieldbus Diagnostics Profile Specification (FF-912).

With the ITK6 FF option, Namur NE 107 diagnostics support has been implemented in all Rotork
actuators that support the FF CP option card as a set of status and alarm bits which can be allocated
to one of 4 alert levels. The actual function of each bit is actuator specific.

E.1 Background info:

The following diagram from the Fieldbus Foundation shows how polling and broadcast diagnostic
alarms are enabled:

ALARM FD_FAIL ALM  FD_OFFSPEC ALM  FD_MAINT ALM FD_ CHECK_ALM
BROADCAST DS87
RECORD
[ FO_FAIL_PRI| [_FO_OFFSPECPRI] | FD_MAINT PRI | | FD_CHECK PRI|

ALARM FD_FAIL_MASK  FD_OFFSPEC MASK FD_MAINT_MASK  FD_CHECK MASK &
BROADCAST Bitstring
ENABLE 32bits
ALARM FD_FAIL_ACTIVE FD_OFFSPEC ACTIVE FD_MAINT ACTIVE FD_CHECK_ ACTIVE _
INDICATION 382";:::"9
( POLLING

ALARM FD_FAIL MAP  FD_OFFSPEC_MAP  FD_MAINT_MAP  FD_CHECK_ MAP

DETECTION ?;';:g“g
ENABLE

Fig E.1: The Namur 107 — enabling of polling and broadcast alarms

Starting from the bottom of the above diagram:

The FD_...._MAP parameters are set to generate the FD_...._ ACTIVE polling alarms
The FD_...._MASK can also be set to mask out the FD_...._ALM broadcast alarms.
The broadcast alarms require priority FD_.... PRI to be enabled.

The Rotork device has a number of alarms that can be selected for each diagnostic level, these are
selected in the MAP and you can see which ones are then active in the ACTIVE parameter.

The MAP parameter can also be set up in the Actuator NAMUR 107 menu, in the Assets section —
refer to section 5.6 in the Rotork publication PUB002-040 available on the Rotork web site.
http://www.rotork.com/master-popup/8953/
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The picture below shows how the selectable items are displayed on the NI configurator tool — all the

following screen shots are from the NI configurator:

[1Battery low alarm

[1Local fault alarrm

[1Power fault alarm

[ 1 Thermsztat Tripped fault alarm
[ Contactor Service Limit
[15emrvice Date Reached

[ Tarque HI HI Lirnit

[ Targue HI Lirnit

[T*alve fault Indication
[1Turnz Limnit Exceeded

[ 1Unavaillable far Remote Contral
[TESD Inhibiting Contral
[]Actuatar Control [nhibited
[1Remote Communications Lozt
[ THardware Error

[1Partial Stroke Test Erar

[ Ttator Startz Limit Beached
[]Actuatar Stalled

[ 1End of Travel Timeout Exceeded
[ Contral Metwark, Fauilt

[ Cusgtomer 24% Supply Fault

[T alve Travel Timeout

[ 1 0peration Direction Falt

[]Actuatar Encaoder in Limited O peration mode

m

Fig E.2: The Namur 107 list of items to be monitored
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The ITK® fieldbus device Resource block default Diagnostics settings are as follows:

I @ ROTORK-ACTUATCR : ROTORK-REZ (RE2)

Apply Values

|HDTDHK-HE2[HB2]

I REEE

0oos ” Auto

v Perindic Updates |2[Sec]

=

F'rncessl Tuningl Dptionsl Alarmsl Diaghostics  Others |

| Walue

LI T —

Parameter Type =

@ FD_FAIL_ACTIVE O00000000 [ |

@ FD_OFFSPEC_ACTIVE 000000000 ED

@ FO_MAINT_ACTIVE C00000000 [

@ FD_CHECK_ALCTIVE [00000000 En

@ FD_FAIL_MaAP C00000000 [ ]

@ FD_OFFSFEC_MaF C00000000 En

@ FO_MAINT_MaF C00000000 En

@ FD_CHECK_MaP 000000000 [ |

@ FD_FAIL_MASE, 000000000 ED

@ FD_OFFSPEC_MASK 000000000 Em

@ FD_MAINT_MASK. 000000000 En

@ FD_CHECK_MaASK C00000000 En

E @ FD_Fall_alM
UNACKNOWLEDGED i Uniinitialized En
FalaRM_STATE A Uniinitialized En
~TIME_STaMP A 01./00 /1984 00:00:00 (MDD &
—SUB_CODE [ I Juzz)
= WaLIE [ Il m

E @ FD_OFFSPEC_ALM =
- UNACKNOWLEDGED I Uniinitialized [
ALARM_STATE A Uniinitialized [
—TIME_STAMP e 01./01 /1984 00:00:00 (MDD &
- SUB_CODE feun [ =
—WaLE 20 m

E @ FD_MaINT_ALM
- UNACKNOWLEDGED 1 Uniinitialized En
FalaRM_STATE A Uniinitialized En
~TIME_STaMP A 01./00 /1984 00:00:00 (MDD &
—SUB_CODE [ I Juzz)
= WaLIE [ I m

B @ FD_CHECK_ALM
- UNACKNOWLEDGED I Uniinitialized [
ALARM_STATE A Uniinitialized [
—TIME_STAMP e 01./01 /1984 00:00:00 (MDD &
- SUB_CODE feun [ =
—WaLE 20 m

@ FD_FalL_FRI a mEmas

@ FD_OFFSPEC_FRI a Emas

@ FD_MAINT_FRI I [ mar

@ FD_CHECK_FRI I mmar ~

Wiite Changes

Fead Al

Fig E.3: The RB’s Namur 107 settings
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E.2 Testsetup for FD _.... ACTIVE:

The easiest alarm to raise is the ‘unavailable for Remote Control’ alarm. This will be active if the
actuator control knob is set to Local or Local Stop. The picture below shows the control knob in the
remote position which will show no alarm:

Fig E.4: The front of an 1Q3/IQT3
showing actuator control knobs

For the basic test, only the FD_FAIL_MAP will be set to enable the activation of the FD_FAIL_ACTIVE
polling alarm. The settings are made as follows:

[1Check, -
[ B atteny low alarm 3
@ FD_OFFSPEC_MAF []Lacal Faulk alarmm
[ Poweer fault alarm
@ FO_MAINT_MAP [] Thermstat Trpped fault alarm
[]Contactor Service Limit
@ FD_CHECK_MAP [15ervice D ate Reached
[ Torgue HI HI Limit
@ FD_FAIL_MASE [ Torque HI Linit
[ alve fault Indication
@ FD_OFFSPEC_MASE, (] Turtiz Limit Exceeded

m

|havailable for Bernote Contral
[1ESD Inhibiting Contral
[JActuator Cantral [nhibited

@ FO_MAINT_MASE

@ FO_CHECK_MASE [1Remate Communications Lost
[1Hardware Error
El @ FD_FAIL_aALM [1Partial Stroke Test Eror
UNACENOWLEDGED [ tatar Starts Limit Reached
ALARM_STATE [ Actuator Stalled
TIME_STAMP [JActuator Encader in Limited Operation mode
SUB_CODE [1End of Travel Timeout Excesded
Wal LIE [ Contral Metwork, Fault e
] Customer 24% Supply Fault
Bl @ FD_OFFSPEC_ALM [ alve Travel Timeout >

Fig E.5: Setting the “Unavailable for remote control” alarm.
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_
@ ROTORK-ACTUATOR : ROTORK-RE2 (RE2) [E=R SR
Apply Values
[ROTORK-RBZ RE2) | @ B |48\ EaEle

v Perindic: Updates |2 [zec] ::I

0os ” Autg

F'mu:e&&l Tuningl Elpticml Alarmxl Diagnostice  Others |

Farameter | Walue | Type =
@ FD_FAIL_ACTIVE 0000000 i |
@ FD_OFFSPEC_ACTIME (00000000 En
@ FD_MAIMNT_ACTIVE Do 0000000 e
@ FDO_CHECK_ACTIVE 0000000 i |
Unavailable for Bemate Control
@ FD_OFFSPEC_MAPR O 0000000 e
@ FO_MAINT_MAP Ce00000000 i |
@ FD_CHECK_MaF C00000000 En
@ FD_FAIL_MASE O 0000000 e
@ FD_OFFSPEC_MaASK Ce00000000 m
@ FD_MAIMNT_MASK C00000000 En
@ FD_CHECK_MASE O 0000000 e
Bl @ FO_FAIL_ALM
~UMNACKMOWLEDGED i Uriinitialized e
—alaRM_STATE M U ninitialzed En
—TIME_STAMP MDUDU‘ISM (000000 (kAR DD 4G
~SUE_CODE E
= aLlUE MU m
B @ FO_OFFSPEC_ALM E
- UMACKMNOWLEDGED i U ninitiahzed En
—ALARKM_STATE e U rinitialized i |
~TIME_STAMP e 01 A0 198 Q00000 [Mb DD G
FSUB_CODE [yn I Juzz)
- aLLIE [dun [ m
B @ FD_MAINT_ALM
— UNACKNOWLEDGED i U rinitialized m
FALARM_STATE B U ninitialized
~TIME_STaMP e 01401 /41984 000,00 [MMJDD.’Y@
—SIUB_CODE [dun [ iizz |
= WaLLIE [ayn I m
Bl @ FO_CHECK_ALM
— INACKNOWLEDGED i Uriinitialized m
FALSRM_STATE e U ninitiahized
—TIME_STAMP e 01 /01 41984 000000 [MM.-"DD.»’T&
~SUE_CODE fayn I Jizz]
= aLlUE fayn m
@ FD_FAIL_PRI i e rnas
@ FDO_OFFSPEC_PRI i Ernar
@ FD_MAINT_PRI 1] FEmar
@ FD_CHECK_PRI i FEmas =
4 i 3
wiite Changes Read All

Fig E.6: Checking the Namur
“FD_FAIL_MAP status
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When the control knob is set to local or local stop the actuator will be unavailable for remote control.

Local Stop: Local Control:

The following will be shown for FD_FAIL_ACTIVE:

@ ROTORK-ACTUATOR : ROTORK-RB2 (RE2) E=nneyx )
Ap;IyValues |
[ROTORK-ABZ AB2) RE MR A8 on e

[V Petiodc Updates |2 (sec) :
00s ” Auto

Procass | Tuning | Options | Alaims | Disgnostics  Othess

Unavadable for Remota Control

@ FD_OFFSPEC_ACTIVE @@
@ FD_MAINT_ACTIVE m
@ FD_CHECK_ACTIVE o

Fig E.7: Checking the Namur active alarm status in the RB.

Setting the control knob back to the remote position will remove the active alarm.
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E.3 Testsetupfor FD .... ALM:

To enable the broadcast alarms (FD_FAIL_ALM) the FD_FAIL_PRI will need to be set up with a
priority level.

The setting is made as shown:

FDFalL PRI

Fig E.8: Setting the priority level.

Once this setting is made the alarm is able to be broadcast and the following is shown in the
FD_FAIL_ALM parameter:

= @ FO_FaIL_ALM
UMACEHOWLEDGED £ U nacknowledged m
alLARM_STATE i Active-Feported
TIME_STaAMF 031 4/2027 16:53:06 [MM;’DD;’T&
SUB_CODE i 2045 2z |
WalLLIE 11 m
| |

Fig E.9: Alarm state reported.

When the alarm condition is removed the following is shown:

E @ FD_FalL_ALM
UMACKNOWLEDGED i Unacknowledged EQ
ALARM_STATE M Clear-Reported En
TIME_STAMP B 034 452027 16:54:55 (MDD A &
SUB_CODE [eyn [l iizz ]
WalLLE [cyn [l m I

Fig E.10:  Alarm state cleared.
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If there is a need to mask out an alarm and stop it from generating a broadcast alarm the
FD_...._MASK setting is required to be set up:

< FD_FAILM&SK__ [ A

@ FD_OFFSPEC_MASE.
@ FDO_MAINT_MASE.
& FD_CHECK_MASE

El @ FD_FAIL_ALM
UMACEMNOWLEDGED
ALARM_STATE
TIME_STAMP
sUB_CODE
YaLUE

=l @ FD_OFFSPEC_ALM
UMACENOWLEDGED
ALARM_STATE
TIME_STAMP
sUB_CODE
YaLUE

El @ FD_MAINT_ALM
UMACEMNOWLEDGED

[]Batterny low alarm

[[]Local fault alarm

[ Poweer faulk alarm

[] Thermsztat Tripped fault alarm
[ Contactar Service Limit
[15ervice Date Reached

[ Targue HI HI Lirnit

[] Torque HI Lirnit

[1% alve faulk Indication

| Turnz Limit Exceeded
Unavailable for Bemate Control
[TESD Inhibiting Contral
[J&ctuatar Contral Inhibited
[]Remate Communications Lost
["THardware Error

[T1Partial Stroke Test Ermaor
[]Matar Startz Limit R eached
[]Actuator Stalled

[[J&ctuator Encader in Limited Operation mode
[ 1End af Travel Timeout Exceeded
[ Caontral Metwork, Fault

[ Cugtomer 24% Supply Fault

[ % alve Travel Timeout

Fig E.11:  Setting the mask.

Setting the bit above will prevent the alarms from being broadcast, but will not stop the alarm from
being available to poll (ACTIVE).
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APPENDIX F — CHANGING THE ITK REVISION

1 Using a setting tool with an 103/IQT3/Sl; via the Foundation Field bus menu item.

NB. - This procedure requires:
Actuator User Interface PCB firmware to be at least version V113
Foundation fieldbus software version to be at least V/IM3.1B1.4H1.1.
The FF highway to be both connected and powered up.
The actuator’s mains power to be applied.
At least a service engineer level password to change the ITK revision.

In order to see what the current ITK version is, it is necessary to have a correctly powered Foundation
Fieldbus network connected to the actuator. Without the network applied, the menu item will show, as
default, ITK4.6 although this may not be the ITK version of the card.

ITH Version

Fig F.1: Changing the ITK rev via the HMI on an I1Q3 /1QT3/ Sls actuator

Once the correct password has been entered, a different ITK version can be selected and entered.
Once done, it is necessary to restart the Rotork Foundation Fieldbus card to enable the setting to take
effect. This can be done by cycling the power on the fieldbus network or disconnecting the fieldbus
connection to the Rotork Foundation Fieldbus card. Alternatively, if an NI Configurator Tool is
connected, restart the processor as shown in section 3.

Please note the EEPROM is cleared during this operation so the restart process could take a couple
of minutes to complete.

Restarting the processor does not delete the tag names nor any project schedule that the card may
have.

If you’re unfamiliar with using a setting tool, go to section 2 of this appendix.
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2 Using a National Instruments (NI) Configurator tool.

NB. - This procedure requires:
The FF card’s software version to be at least V/M3.1B1.4H1.1.
The FF highway to be both connected and powered up.
The actuator’s mains power to be applied.
The NI configurator tool to be running and have all versions of Rotork’s ITK DD files,

downloadable via:

http://www.rotork.com/en/product/index/foundationfieldbusliterature

In order to see what the current ITK version is, select the Resource Block and click on the “Others”
tab. Scroll down to the bottom of the page.

’_fj NI-FEUS Configurator(Ver 4.0.1) : FCP1

File ROTORK-RB2 Configure View Window Help

[=] Show FBAP Grid 2, Hide Help

AR IR A

Ea | TShow FBAP  FZlShow Schedule

E-&2 interfacel-0

Metwork Parameters
F Schedule

3 Function Block Application
‘% interface0-0

== ROTORK-ACTUATOR
ROTORK-RB2 (RB2)
ROTORK-TE (TB)
AL1(AD

AL 2 (AD)

AQ (AO)

DL 1(DD)

DI_2 (DD)

DL 3 (DD)

DI 4 (DD

DL5 (DD)

DO_1 (D)

DO_2 (DO)

DO_3 (DO)

DO_4 (DO)

PID (PID)
CTRLSEL (CS)

CECEEDPPEEEEREDER

( ROTORK-ACTUATCR : ROTORK-RBE2 (RE2) L @Elﬂ_hJ
Apply Values
[ROTORK-RB2 (RBZ) B e o
v FeriodicUpdates 2 (sec) o

003 Auto

Pmcess] Tuning ] Options] Alarmsl Diagnostics Others

DEYWIrE STATIISR Ml A in OIS ALY in MIOTS | MM
I 2

~ B

Fararmeter Yalug Type & Exte.. | Help e
@ FD_RECOMMEN_ACT Mo Action This pararme
@ BLOCK_ALMS_ACTIVE  Ox20000000 Fl Faramete
@ SUPPORTED_MODES_FAuto | Dos Fl Paramete
@ FI_KEY 017 m Fl Paramete
@ REVISION_ID ITER LAS System Ed (maxlen = 32)Fl Faramete
@ REVISION_DATE 2015-07-27 ER (max len = 32)F Paramete
@ SW_REY MITET.4H11 E@ (max len = 12)Firrmware res
@ |B_REY w110 Ed (maxlen = 8) Firmware res
@ DEVICE_STATUSI 9 00000 Special dev| =
@ DEVICE_STATUSZ M TBin 005 Special dev

Srnarial dayv

White Changes ‘ Read All

Fig F.2: Changing the ITK rev via the NI FF Configurator Tool on an 1Q3/1QT3/ Slz actuator

On this page, the ITK and firmware revision are shown:
- The FF card’s ITK rev (REVISION_ID) is listed as ITK®G, i.e. in our card this is ITK 6.1, as only the
major revision version is shown.
- The card’s firmware rev (SW_REV) is shown as M3.1B1.4H1.1. Note that on an IQ3/IQT3
actuator’'s LCD screen this will be shown as V3.1B1.4H1.

Publication PUB089-005-00_0618

107 of 116




Foundation Fieldbus CP Option Card Technical Manual

Then click on the “Diagnostics”
tab and highlight “VALUE_5" in
the “TEST_RW” area

To change the ITK rev enter the
value 0x46, 0x51 or 0x61 and
click on “Write Changes”

For this value to be taken by the
FF card it will needs to be reset.
To do this, click on “Options” and
on the RESTART line, select
“Processor” and “Write Changes”

If an error message appears, click
on OK. This will restart the
processor and clear the
EEPROM, so the restart process
could take up to a couple of
minutes to complete.

P —
@ ROTORK-ACTUATOR : ROTORK-RE2 (RB2) ‘[Elﬂlg
Apply Values
FOTORKREZ FEZ) | B 8| EX-EEE
¥ Periodic Updates |2 (sec) j

Qo5 Auto

Processl Tuning I Opt\omsl Alarms Diagnostics |Others |

Pararneter ‘ “alue | Type & Exte Help o
L NORMAL Auta @ This is the m
@ BLOCK_ERR 9 O0000 & This parame
Sl@ TEST_RwW Readwrite t
~yaLUE_1 e FALSE
FWALUE_2 9 000 ]
FWALUE_3 {9 00000 L
—WALUE_4 {9 (00000000 [=z] 1
: 4y (00
~WALUE_B {9 (0000
FWALUE_7 {9 (00000000 =
~WALUE_B 201} ]
FhisLLUE 9 fayn] B (max len = 32) | 4
~yalUE_10 o] & (max len = 32)
~yalLUE 11 9 01,/01,/1970 00:00:00 (MG
~yalLUE_12 2 01,/01,/1984 00:00:00 (M7 &
~yaLUE_13 A 0:00:00:00 (DO:HH MM SS &
~yaLUE_14 1 00000 (maxlen=2)
WALUE_15 9 01,/01,/1384 00:00:00 (MhA71E
@& MAANIEA™ 1M BrTORK i Msreida s T
< r
Write Changes | Fead All
. —_—

Fig F.3: Access the RB, diagnostics tab

ROTORK-ACTUATOR : ROTORK-REZ (RB2) E@il
ApplyNaloes
[ROTORK-RBE (REZ) | B B |4 B2 | B B ¢8| /= | @

¥ Periodic Updates |2 (sec) :I

00s IAuto

Pmcessl Tuning Options |Alarms| D\agnostu:sl Cthers |

Pararmeter | Walue | Twpe & Exte... | Help

@ GRANT_DEMY Options for con
GRANT 0x00 @ Depending oni
DEMY 0x00 @ The Denied ath

@& FEATURES @ Usedto shows
@ FEATURE_SEL & Usedto select
@ FAULT_STATE Cl W Condition set b
@ SET_FSTATE o] Joor EEPom Alloves the fault
@ CLR_FSTATE Off @ ‘Whiting a Clear
@ WRITE_LOCK Mot Locked Em If set. no writes 1
@ ‘WRITE_FRI 000 @ rnaoc=0x0f Friority of the al
4 n 3
‘Write Changes | Read All

Fig F.4: Restart the processor
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E: NI-FBUS Configurator(Ver 4.0.1) : FCP1
File ROTORK-RB2 Configure View Window

Show FBAP Grid || 2, Hide Help

Restarting the processor doesn’t delete the tag names QO 2B L L R
nor any project schedule that the card may have. o8 interface0-0

----- Metwork Parameters

----- FE Schedule

..... 'E Function Block Application
----- lﬁ interface0-0

=-{§) ROTORK-ACTUATOR

..... /@ ROTORK-RB2 (RB2)

When the card re-starts it will create a new FF entryin = @ ROTORK-TE (TB)

the NI Configurator tool’s list of devices. = @ ALL(AD
----- @ AL2(AD

..... @ AO(AO)
----- @ DI_1(DD

..... @ DI_2 (DD

----- @ DIL3 (DD

----- @ DI 4(DD)

. L P T S @ D5 (DD
Delete the old entry by right-clicking on the original @ DO.1 (DO}
actuator tag (now marked by an error symbol, as shown . @ DO_2 (DO)

on the right) and selecting “Delete”. = @ DO_3(DO)

..... @ DO _4(DO)

----- @ PID (PID)

----- @ CTRLSEL (CS)
== ROTORK-ACTUATOR
----- ROTORK-RB2 (RE2)
----- @ ROTORK-TB (TB)
..... @ AL 1 (AD

..... @ ALZ(AD

----- @ A0 (AO)

----- @ DIL1(DD)

----- @ DI_2 (DD

----- @ DIL3 (DD

----- @ DI 4 (DD

----- @ DL5 (DD

----- @ DO_1(D0)

----- @ DO0_2 (DO)

----- @ DO0_3(DO)

----- @ DO_4(DO)

----- @ PID (PID)

Fig F.5: Device view following a processor restart
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APPENDIX G -DTM

Rotork has a DTM which can be downloaded from via the following link:
http://www.rotork.com/document/index/versions/master|D/55353/

This link also contains the DTM user manual PUB089-004.

Note:
Rotork does not supply a Comm DTM nor does it supply an FDT. These must be purchased
from another vendor.

The DTM provides read / write access to the key Transducer Block parameters and can be used with
Rotork’s ITK4.6, 5.1 and 6.1 FF cards..

ME - 7 - 8 x

PROJECT DEVICE | TOPOLOGY  VIEW Administrator & o

Add | Or Or 3 Set Offline Parameter n & F 4
Copy | XX Remove © =i -i- Q Set Online Parameter e S Device  Device Integration
Connect Disconnect = Load from Store to Catalogue Sioiae
5l Rename Device  Device Compare ~ J& Additional Functions
Edit Device Operations Device Functions
Network View > B X Device Catalogue General Node Info Rotork FF Actuator L..meterize Online X -

Device Summary Rotork FF Actuator ITK_6_1

. rotori

Rotork Controls Ltd
% "em [Unnamed]*

=
==  Network )
i FF H1 Communication DTM’ | =-Online Parameterisation
FF H1 Communication DTM Control Mode Setup
, E Rotork FF Actuator ITK 6.1 'S)‘at_‘t‘,s O‘g’}"e‘”
Rotork FF Actuator ITK 6.1 . e o
: Torque Profile
E Rotork FF Actuator ITK 5_ Actuator Details
Rotork FF Actuator ITK_5_1 . Positioning Setup

Foundation Fieldbus Setup
Partial Stroke

Resource Block Mode
Transducer Block Mode
Digital Output Blocks (Contr
Digital Input Blocks (Feedba

< 1 o Iy

Close

Fig G.1: DTM opening screen
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Rotork FF Actuator ITK_6_1
Actuator
Rotork Controls Lid

B

rotorie

[=-Online Parameterisation

Control mode
Status Overview

- Position & Torque
Torque Profile

- Actuator Details
Positioning Setup
Foundation Fieldbus Setup

- Partial Stroke
Resource Block Mode
Transducer Block Mode

~ Digital Output Blocks (Contr
Digital Input Blocks (Feedba

Fig G.2: Setting the control mode and discrete block control

Rotork FF Actuator TTK_6_1
Actuator
Rotork Controls Ltd

AD only -

Digerate Block control /@) Single suppol () Multiple supp:

(=] &

=-Online Parameterisation

- Control Mode Setup

- Status Overview

- Position & Torque

- Tarque Profile

- Actuator Details

= Positioning Setup
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Appendix

APPENDIX H — HOST INTEROPERABILITY SUPPORT TEST (HIST)

Like all responsible field device vendors, Rotork has successfully passed the rigorous ITK testing at
the Fieldbus Foundation’s test lab in Austin, Texas. For most other bus systems this would be
sufficient, but the Foundation Fieldbus protocol is very complex and interpretations on its use can
differ slightly between various DCS vendors.

This means it is strongly recommended to obtain HIST approval prior to the on-site commissioning of
an FF system. This HIST should cover not only the field devices to be used but also the particular
make and model of DCS and the firmware revision used. A HIST is a service that DCS vendors
provide, possibly for a small charge. It is not a service that Rotork can offer.

Rotork has deposited FF actuators at all the major DCS vendors test labs to enable them to test our
cards when required. For specific projects, Rotork can provide a list of HIST approvals.
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APPENDIX | - COMMON PROBLEMS

1. Configuration Settings

a/ Setting the FF card’s address beyond the usable address range configured in the DCS.

The factory default setting for FF cards supplied inside a Rotork actuator is 34. If the DCS’s
useable address range is set to 33 or lower the actuator will not be detected by the DCS. FF cards
supplied as spares will be despatched with an un-configured address. If the FF card is not visible on
the DCS configurator screens, try using a hand held configurator tool, such as the Emerson 475, to
check the FF card’s settings.

b/ Changing the channel numbers for the function blocks.
Changing the channel numbers of the function blocks will result in the actuator not functioning
correctly. The channel numbers listed in the CFF file (and shown below) must be adhered to:

Al 1 (Position %) Channel 1
Al 2 (Torque %) Channel 2
DI1 Channel 3
DI 2 Channel 4
DI 3 Channel 5
DI 4 Channel 6
DI 5 Channel 7
AO Channel 8
DO 1 Channel 9
DO 2 Channel 10
DO 3 Channel 11
DO 4 Channel 12

c/ Changing the FF card’s timing parameters.

Changing the channel numbers of the function blocks will result in the actuator either not
responding at all or else having an intermittent response. Use the timing parameters as listed in the
CFF file:

MaximumResponseDelaySlotTime = 0x50
MinimumInterPduDelay = 0x10
SlotTime = 0x08
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Appendix

2. Output Blocks

a/ Setting the “Discrete Block Control” mode in the Transducer Block to multiple support
and downloading more than one DO in the schedule.

Whilst all five DI blocks can be used in multiple support mode to give 40 DI states, only one DO
can be used. Downloading two or more DOs from the same actuator will result in the actuator failing
to respond to DO commands.

b/ Setting the “Discrete Block Control” mode in the Transducer Block to multiple support
and writing more than one actuator control command.

It is possible to send multiple DO commands to the actuator’s output relays via a DO block, but
it is not possible to send more than one actuator control command, e.g. open, close or stop. Sending
two commands at the same time will result in the actuator failing to respond to either.

c/ Setting the “Discrete Block Control” mode in the Transducer Block to single bit support
and writing more than one actuator control command.

Sending more than one actuator control command, e.g. open, close or stop at the same time
will result in the actuator failing to respond to either. Sending a command and then sending another
counter command, without cancelling the first, will result in the actuator continuing with the first
command.

d/ Trying to operate the output relays with an LO alarm status present.

If the actuator has a monitor relay fault, any of its control blocks (AO or DO) being used in the
schedule will be put into an LO state and all commands via this block will be inhibited. This means not
just the actuator control but also the output relays which may be used for controlling other equipment
outside of the actuator. The same control inhibit function is true if the block is in an IMAN state

e/ Action on loss of comms settings.

There is a series of actuator parameters, accessible via the TB that, if enabled, can drive the
actuator to an end of travel limit, mid-travel position, or stop the actuator when host comms are lost.
These are parameters 56 to 58 in the TB.

There is also a standard FF parameter within the DO and AO blocks known as “Fault state to
value”. If this is selected and the FF block goes into fault state, the value in the “fault state value
register” will be used by the function block. As an example, if the upstream block connected to the AO
block has problem this will put the AO block in fault state — if the fault state value is 50, then the
actuator will be sent to 50%.

If both of these features are enabled, make sure they are set to perform the same function.

f/ Fault state on restart

This is another FF feature. If this is selected, any time the block restarts it will take the fault state
value and use that until the block itself reaches CAS mode. This is NOT a fault state, it is just using
the Fault State value.
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