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Pakscan Field Unit Technical Manual

The Pakscan 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.

Note 1:
The Pakscan cards described in this manual are suitable for inclusion in Rotork 1Q / 1QT / SI 3™
generation, CVA, CMA, ROMpak and CK actuators.

Note 2:
The information in this manual supersedes manual PUB008-003 for the ROMpak.

Note 3:
The information in this manual relates to the Pakscan module firmware release V208 (for
ROMpak V101).

Note 4:
For simplicity, the 1Q / IQT (3rd generation) products are referenced within this document as 1Q.

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 Controls Ltd.

The names Rotork and Bluetooth are registered trademarks.
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Glossary of Terms:

Enlight A graphical user interface for Bluetooth communication with CVA
actuators. This is downloadable from the Rotork web site,
www.rotork.com

FCU The Pakscan Field Control Unit.

Insight2 A graphical user interface for communication with IQ, SI3 and CVA
actuators. This is downloadable from the Rotork web site,
www.rotork.com

Accent A graphical user interface for communication with CK actuators.

Abbreviations:

CMA Compact Modulating Actuator
Comms Communications

CVA Control Valve Actuator

CVL Linear version of CVA

CVvQ Quarter-turn version of CVA
DIO Digital Input / Output Board
DV Desired Value

ESD Emergency Shut Down

MV Measured Value

PCB Printed Circuit Board
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Introduction

INTRODUCTION

The Pakscan Field Control Unit (FCU) described in this manual is fully compatible with the Pakscan 2-
wire current loop control systems. The field unit forms an integral part of the actuator and is housed
within the main electrical housing. For the 1Q, SI3 and CVA products, the electrical housing is double
sealed and need never be opened (under normal circumstances) once the actuator leaves the
assembly plant. The ROMpak and CMA range of actuators do not have double sealing and the
electrical cover is required to be opened for making field connections. The CK has plug and socket
electrical connection sin eparate from the main electrical housing.

Adjustments to the settings for the field unit may be made via the 2-wire interface using a Paktester for
all Pakscan field units, or via the Infra-red or the Bluetooth tools for those products that support those
interfaces.

The field unit circuits do not impinge on the actuator control electronics; the actuator itself remains fully
self-protecting. The field unit performs the tasks of 2-wire interface communication, actuator data
collection and the issuing of actuator commands.

CMA
CVA ROMpak

SI3

Figure 1:  The Pakscan Option Card’s Actuator Compatibility
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Field Unit Properties

1. FIELD UNIT PROPERTIES

1.1 Mechanical Properties

The FCU comprises a single printed circuit board that fits inside the actuator electrical housing. It
connects to the main board of the actuator by a multi-pin connector. The actuator internal wiring
harness has connections to the field unit for the 2-wire loop connection, via the actuator terminals, and
the isolated supply voltages for the field unit communications components (I1Q, SI3 and ROMpak only).
These connectors are polarised to prevent incorrect connection.

In most cases, the field unit connects directly to the main actuator control PCB (Printed Circuit Board).
In an 1Q and SI3, it can be fitted directly to the control Module PCB using either one of the 2 slots
available, or can be fitted on top of another option module that may already be fitted in one of these
slots. There are 4 available slots for option cards to be mounted either directly or indirectly behind the
control module PCB. For the CMA and CK there are 2 option slots available and for the CVA and
ROMpak there is one slot available.

SK2 — Field

/ connections.

There are 2 versions of the FCU
card, one with a DC-DC converter
fitted in this location. The DC-DC
version is always used for the CVA
and CMA. The IQ3, SI3, CK and
ROMpak do not require the DC-DC
converter.

SK4 — Isolated 24volt
supply (1Q, SI3, CK
and ROMpak).

Control board
connector fitted on
underside of FCU.

Figure 2:  The IQ Pakscan Field Unit
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1.2 Electrical Properties

The FCU processor circuits communicate to other modules in the actuator via an internal
communications bus. The field unit does not sit in the main control path for the actuator and does not
affect the actuator control integrity. The field unit processor contains the firmware for the unit. The
firmware version is indicated on the label fitted to the processor. Additionally, the circuit includes non-
volatile memory that is used to store specific field unit settings, e.g. communications parameters.

The digital 2-wire loop interface electronics are also on the field unit board. The interface circuits are
fully opto-isolated from the field unit processor and actuator electronics. The loop interface includes

the loopback circuits used to maintain communication integrity if there is a loop cable fault and also
the loop bypass circuits that ensure loop continuity if the actuator loses power.

1.3 On-Board Indication LEDs

The field unit includes LED indicators to show the communication status between the field unit and the
actuator main board and between the master station and the field unit over the Pakscan loop. In
addition, the loop status indicator also shows the condition of the loopback circuits.

Green LED

Red LED

Figure 3: Field Unit Indication LEDs

1.31 Green LED

The green LED flashes whenever there is a successful message transaction between the field unit
and the main actuator control board. The communication is initiated either by the FCU requesting data
or issuing a command to the main board, or by the main board broadcasting information. In either
case the LED will flash once for each message. Communication between the FCU and the actuator
main PCB will be continuous, therefore if the LED is not flashing, there is a fault on either the actuator
or field unit.
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1.3.2 Red LED

The red LED flashes when there is a communication message from the Pakscan master station over
the 2-wire loop. When the field unit is in loopback mode the LED flashes once per second.

On applying power to the field unit, the red LED flashes according to the baud rate set for the 2-wire
loop communication speed.

1 flash =110 baud

2 flashes =300 baud

3 flashes =600 baud

4 flashes  =1200 baud

5flashes  =2400 baud.

The ‘power on’ flashes may be affected by the establishment of communication with the master
station. If a valid message is received before the sequence of flashes is completed, the
incoming/outgoing message takes priority.

1.4 Operation and Storage

The field unit is designed to be stored in the actuator and operated within the same environment as
the actuator. The constraints are:

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

2. COMPATIBILITY

The FCU is compatible with Pakscan current loop systems and the associated Pakscan 3, P3F, IIE
and IS master stations. The master station must be fitted with a compatible level of software. Where
necessary the software in the master station and associated tools may be upgraded.

2.1 Pakscan 3 and P3F Master Station

All versions of the Pakscan 3 master station current Loop option module support the field unit. Earlier
versions of the software will report the actuators covered in this manual as an integral. Versions of
software from CPU code 2.01.18 and current loop 1.1.7 will correctly identify all these products.

2.2 Pakscan IIE Master Station

Those systems fitted with V25 card software 5206-014 higher than version 3.0 and/or Loop Driver card
software 5206-034 higher than 3.0 are compatible with the field unit. Master stations with earlier
software can be upgraded to a suitable version. The actuators covered in this manual will be reported
as an integral devices; this does not affect the ability to access data through the Modbus database.

2.3 Pakscan IIS Master Station

All Pakscan IS systems are compatible with the field unit. The actuators covered in this manual will
be reported as an integral devices; this does not affect the ability to access data through the Modbus
database.

2.4 Paktester and other Tools

In order to be able to use a Paktester to set up and commission Pakscan field units a Paktester fitted
with software 5161-013 with a version higher than V4.0 can be used.

The Rotork Setting Tool supplied with the actuator (1Q, SI3 and CK) and the on board menu in the
CMA can also be used to set up certain field unit parameters — See appendix 1 for details of which
parameters can be accessed.

2.5 2-Wire Loop

The FCU is compatible with all other Pakscan current loop field units. Differing actuator or field unit
types may be connected to the same 2-wire loop provided they all operate at the same baud rate and
each has a unique address.
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2-Wire Loop Interface

3. FITTING THE FIELD UNIT

3.1 Inside an IQ and SI3 actuator

The FCU is suitable for fitting into 1Q actuators with wiring diagrams containing a ‘K’ as the 4t
character, for example 100K2000 for IQ and 300K2000 for IQT. For the SI3 refer to the wiring
diagram issued with the Actuator.

The FCU can be located in one of 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 an
existing option module with the appropriate fixings. The modules can be stacked 2 high.

2 option card
can be stacked
here

2 option card
can be stacked
here

Option Slots

Back of the control module

Figure 4: The IQ FCU and its location behind the control module

On the IQ and SI3 actuators the remote inputs are always present (they are conditioned by the control
board) and there are 4 standard Digital Outputs from relay contacts. If the FCU is required to operate
digital outputs, then an Extra Relay Indication card or DIO card must be fitted into the actuator;
providing relay contacts S5 to S8.

The FCU is connected to the control module by a header, which contains most of the interconnections.
SK4 is used to supply 24volts to the card for the isolated network communications. The wiring
harness from the actuator terminal bung connects the 2-wire field connections to SK2. See section
1.1 for details of the location of the connectors on the card.
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3.2 Inside a CVA actuator

The FCU is suitable for fitting into CVA actuators, wiring diagrams CXX-20 (where X can be any
value). The FCU module is fitted in the only option board slot available inside the CVA electrical
housing — on the underside of the Main PCB assembly.

LU] M )

CVA Main PCB on Chassis

OPTION
CARD

o. .

—

2l —

="

Figure 5.  The FCU located on the underside of the control PCB in a CVA actuator
SK2 is the connection to the Pakscan Data Highway.

The FCU must be enabled in the CVA. This would usually be done during factory test, but may be
required to be completed on site when converting to Pakscan. To enable the FCU, the Rotork PDA
software Enlight (downloadable from the Rotork web site) is required, to change parameter 34. It must
be first read, then 2048decimal added to it. This procedure is best performed by a Rotork Engineer.

The FCU is connected to the control module by a header, which contains most of the interconnections.
The wiring harness from the actuator terminal bung connects the 2-wire field connections to SK2.
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3.3 Inside ROMpak actuator

The FCU is suitable for fitting into ROMpak actuators, wiring diagrams RX0X-2X0 (where X can be
any value). The FCU module is fitted in the only option board slot available inside the ROMpak
electrical housing.

OPTION
CARD

s bl

Figure 6: The FCU located on the Main PCB in a ROMpak actuator

The FCU is connected to the control module by a header, which contains most of the interconnections.
SK4 is used to supply 24volts to the card for the isolated network communications; this is connected to
SK8 on the main PCB assembly via an internal loom. SK2 is the connection to the Pakscan Data
Highway; this is connected to SK23 on the main PCB assembly via an internal loom. The user wires
the Pakscan connections to the main PCB assembly at the terminal block SK18 as per the wiring
diagram.
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3.4 Inside CMA actuator

The FCU is suitable for fitting into CMA actuators, wiring diagrams MX0-KO (where X can be any
value). The FCU module is fitted onto the only option slot available inside the CMA electrical housing.

Option location

Figure 7:  The FCU located in a CMA actuator

SK2 is the connection to the Pakscan Data Highway and the interconnect board. The user wires the
Pakscan connections to the interconnect board assembly at the terminal block SK1-SK4 as per the
wiring diagram.
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3.5 Inside CK actuator

The FCU is suitable for fitting into CK actuators with P000.000 and K000.0000 series wiring diagrams
and CKgrc with P000.1000 and K000.1000 series wiring diagrams. The connections and fitting in a
CKRrc are the same as the CKc so the following information effectively relates to both actuator types.
The FCU is normally located in the first option board slot inside the electrical housing, using Main PCB
connection SK2.

The Interface card must be correctly located and attached to the appropriate connectors to match the
actuator. The illustration below shows the location of the cards in the CK.

Figure 8:  The FCU located in a CK actuator

With the CK actuator, the remote inputs are always present (they are conditioned by the FCU) and
there is an option to include Digital Outputs from relay contacts. If the FCU 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 the option slot above the FCU card in the actuator.

The FCU is connected to the control module by a 10 way header (SK2). SK4 is used to supply 24volts
to the card for the isolated network communications. The wiring harness from the actuator terminal
bung connects the field connections to SK3.
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3.6 Replacing or Fitting a Field Unit

The field unit should be replaced or fitted only in a suitable environment. The appropriate actuator
manual should be reviewed before proceeding. The actuator must be made electrically safe before
opening any covers and in the case of an IQ it is advisable to disconnect the internal battery. In the
case of a CVA and a CMA which contain a back-up power pack, it is advisable to make sure the back-
up power has dissipated before opening the electrical cover.

The electrical housing cover should be removed and the existing field unit carefully unplugged from its
connector. Once removed from the connector the wiring loom connectors should be removed. The
replacement board is fitted in the reverse order to removal.

If the operation is to fit a field unit for the first time then the necessary wiring looms must be added to
the internal wiring harness. The actuator wiring diagram shows the connectors and harnesses used.
The wiring harnesses should be fitted inside the actuator before fitting the field unit. Once the looms
are in place connect them to the field unit, then fit the field unit to the actuator main board connector.

Once the field unit is fitted the actuator should be re-assembled and, in the case of the IQ, the battery
connection replaced.

Once power is applied the field unit parameters should be checked and corrected where necessary.
The Pakscan 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.
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4. 2-WIRE LOOP CONNECTIONS

The actuator should be wired in the communication loop as indicated in figure 8.

It is important to connect the current loop input terminal (for example: terminal 26 on an 1Q actuator) to
the previous actuator current loop output terminal and the current loop output terminal (for example:
terminal 27 on an IQ actuator) to the next actuator current loop input terminal. The current flow around
the loop must always pass in the same direction through all the actuators. The common wire is
connected to terminal 28 on an IQ actuator.

The screen of the 2-wire loop cable must be isolated from ground at all the actuators (to prevent the
possibility of earth current loops). A specific terminal (for example: terminal 29 on an IQ actuator) is
allocated in the actuator for the screen to connect to. The screen should be continuous for the whole
2-wire cable.

G ACTUATOR TERMNALS

[
=]
o
ra
-1
=]
[{=]

2 wire cable from previous { i, < L 2 wire cable to next
2 Actuator 10 Actuator

(fram 27} Current In Current Qut (to 26)

(from 28} Comman Comman (o 228}

Screen

Figure 9:  The Pakscan 2-wire loop connections for an IQ actuator

The wiring diagram for the actuator should be checked before connecting up; the terminal numbers
listed above are for a standard 100K2000 wiring diagram (IQ). For some wiring diagrams the terminal
numbers may be different due to the requirements of other options fitted.

Earthing NOTE

The standard FCU card for the 1Q, SI3, CK and ROMpak actuators utilises the customer
24 volt supply available at the actuator terminal bung for the isolated network
communications. Because of this, care should be taken to ensure that the Customer
Supply (on terminals 4 and 5 for an 1Q for example) is not directly or indirectly connected
to earth, otherwise this can stop network current loop communications.

If it is required that the customer supply is connected to earth, it should be made known
at the time of order such that an FCU card with a DC-DC converter can be fitted, to
maintain isolation.

The CVA and CMA utilise the isolated DC-DC converter version of the card as standard.
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5. 2-WIRE LOOP INTERFACE

The field unit interfaces directly with the 2-wire loop. The circuits for the interface are isolated
electrically from the actuator processors and field unit processor by opto-isolators. The interface
includes protection devices to suppress the effects of lightning strikes or other high induced voltages,
refer to Rotork publication PUB059-028.

5.1 Loopback Feature

The interface includes circuits that permit the field unit to 'loopback’ the current on the 2-wire loop if
the cable is broken. As the system operates on 20 mA current there has to be a current path at all
times if communication is to be possible. If the cable is unable to pass this current then the field unit
will, after a short time, turn on its loopback devices so that the current may return to the master station
along the common wire. This feature ensures that communication can be maintained with the actuator
even though the cable is faulty. The loopback circuit will be in use if the cable is short circuit or open
circuit.

Current
Dvetector
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Figure 10: Loopback feature
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5.2 Loop Bypass Circuit

If the actuator is powered off then the field unit detector circuits will not function. The system includes
a bypass relay contact that will still permit the loop current to flow through the actuator. If the actuator
is wired in circuit in the incorrect polarity the current detector circuits will not function correctly and the
field unit will go into loopback mode. Note that an incorrectly connected actuator will prevent the
system from operating that actuator.

For a CVA with a back-up power pack fitted, the pakscan unit will continue to communicate whilst
mains power is removed and the backup power is still available.
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Figure 11: Loop Bypass relay
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Input and Output Signals

6. INPUT AND OUTPUT SIGNALS

The following section describes the inputs and outputs of the field unit, plus the possible uses of the

remote actuator inputs. In all cases feedback data is considered to flow from the actuator (or field) to
the master station and command data in the reverse direction. Thus Inputs are feedback signals and
Outputs are commands.

FIELD DEVICE  INPUTS - FEEDBACK (e.g. motor running)
PAKSCAN MASTER STATION
| > e==3 P
n o o

QUTPUTS - COMMANDS (e.g. open, close)

Figure 12: Input and Output Data Directions
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6.1 Input Data summary

Not all of the discrete data bits are available for each actuator; see the tables below for which bits are
supported by which actuator type. The following sections first shows a brief description of the data
and finally detailed descriptions of the data.

Digital Inputs:
IQ SI3 CK ROMpak CVA CMA
AUX 1 AUX 1 AUX 1
AUX 2 AUX 2 AUX 2 BAKPWR
OAS OAS OAS OAS OAS OAS
CAS CAS CAS CAS CAS CAS
STOP STOP STOP STOP STOP
MOVE Travelling MOVE MRUN MOVE MOVE
MRO TRO MRO MRO TRO MRO
MRC TRC MRC MRC TRC MRC
AUX 3 AUX 3 AUX 3 EXT
AUX 4 AUX 4 AUX 4
LBON LBON LBON LBON LBON LBON
NALRM NALRM NALRM NALRM NALRM NALRM
ALRM ALRM ALRM ALRM ALRM ALRM
BATT BAKBATT
Remote Remote Remote

Digital Status Data Bits, Actuator Data

AUX1 - The remote input connected to input Aux 1

AUX2 - The remote input connected to input Aux 2

OAS - The actuator has reached the fully open position limit switch
CAS - The actuator has reached the fully closed position limit switch
STOP - The actuator is stationary and in mid travel

MOVE - The actuator output drive is moving

Travelling - The actuator is moving

MRO - The actuator is running open (electrically)

MRC - The actuator is running closed (electrically).

TRO - The actuator is travelling open

TRC - The actuator is travelling closed

AUX3/EXT - The remote input connected to input Aux 3 or EXT

AUX4 - The remote input connected to input Aux 4

(BAK)BATT - The status of the actuator internal battery or backup power pack for CVA
BAKPWR - The CVA is running using the (optional) back-up power pack
Remote - The actuator is in remote

Digital Status Data Bits, Field Unit and Alarm Indicators

LBON - The actuator is in Loopback mode
NALARM - There is a New Alarm to report
ALARM - There is an Alarm to report Alarm Status Data Bits
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Alarms:
1Q SI3 CK ROMpak CVA CMA
MEMF MEMF MEMF MEMF MEMF
COMMS COMMS COMMS COMMS COMMS COMMS
LOCAL LOCAL LOCAL CNA LOCAL LOCAL
POWR POWR POWR POWR POWR POWR
WDOG WDOG WDOG WDOG WDOG WDOG
MREL MREL MREL MREL MREL MREL
THERM FAULT THERM THERM THERM THERM
LSTOP LSTOP LSTOP LSTOP LSTOP LSTOP
SFAIL SFAIL SFAIL SFAIL SFAIL SFAIL
VOBS VOBS VOBS VOBS VOBS VOBS
VJAM VJAM VJAM VJAM VJAM
AUXOR AUXOR AUXOR MOP
VTT VTT VTT MCL
MOPG
MMOVE MMOVE MMOVE MCLG MMOVE
EOT EOT EOT EOT EOT

Field Unit Alarms

MEMF
COMMS
POWR
WDOG

LOCAL
MREL
THERM
LSTOP
SFAIL
VOBS
VIAM
AUXOR
VTT
MMOVE
EOT
FAULT

A failure of the memory test
Communication fa