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Symbols used in this manual

1 Symbols used in this manual

This symbol warns of danger. If the instruction given in this warning is not heeded the result could
be the injury or death of personnel and/or the severe damage or destruction of equipment.

Warning

This symbol warns of a possible failure. Failure to heed this warning may result in a complete failure
m of the device or the connected systems and plants.

Attention

o This symbol indicates important information.

11

Note
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2 Introduction
21 Purpose of manual

This manual shall assist the user when installing, starting and parameterising the valve interface FDO-VC-
Ex4.FF. In addition, it gives information of status/error messages, device safety and monitoring functions
as well as of fault diagnosis and fault elimination.

O Some of the sections of the manual require special knowledge and experience in the field of
D explosion protection and planning, design and execution of FOUNDATION fieldbus systems. No

introduction is given in the introduction of FOUNDATION fieldbus for newcomers or inexperienced
users. Users who require additional information should refer to the relevant technical literature,
the documentation of the master system used and the publications of Fieldbus Foundation.
Many of the terms and abbreviations used in this manual are described in the appendix.

Note

Section 6 "Parameterisation and operation of the valve coupler" focuses on the parameterisation of the
transducer blocks which include the valve control system and diagnosis functions specific for Pep-
perl+Fuchs. The representation of the function blocks and the resource block are specific for the control
system and documented within the area of the control system. A table of the functions of the DO function
blocks, the DI function block and the resource blocks is found in appendices B and C.

FOUNDATION is a trademark (TM) of Fieldbus Foundation.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
General information

General information
Intended use

The valve coupler FDO-VC-Ex4.FF is a field device for the FOUNDATION fieldbus system which corresponds
to IEC 61 158/ISA-S50.02 standards. Connection of the device within hazardous areas can be established
corresponding to the FISCO or the Entity model. When connected corresponding to the Entity model, the
device meets the FOUNDATION fieldbus Physical Layer Profile Identification type no. 111.

The valve coupler is used to operate intrinsically safe low power auxiliary valves and their final position feed-
back contacts (sensors or mechanical switches) within hazardous areas, e.g. in the chemical and petroche-
mical industries. The valve coupler is used in ignition protection Il (1) 2G EEx ia [IC T4. Supply is via a power
repeater. Data are transferred bi-directionally via the fieldbus to other devices and to a higher-level PLC or
PCS.

The protection of operators and plant is not ensured unless the device is used for the purpose
intended.

Warning

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
General information

Responsibilities of the user

Before installing and commissioning the valve coupler, the user must ensure that he is conversant with the
device by reading and understanding the manual. Various procedures and instructions in this manual re-
quire special precautions in order to ensure the safety of personnel.

Work carried out on/with the device must only be undertaken by qualified specialist personnel,
duly authorised by the operator, who have read and understood this manual.

Warning

Safety instructions

When using intrinsically safe devices in accordance with EN 50020, follow the EC Type Exami-
nation Certificate and the national regulations for installations.
_ In addition, follow all applicable standards, directives and factory regulations as well as the rele-
Waming  \ant publications of the Fieldbus Foundation.

The fieldbus connection for the valve coupler is a certificated, intrinsically safe circuit, in accor-
dance with the FISCO and Entity model.

When interconnected according to the FISCO model, all the field devices and associated
apparatus (fieldbus repeaters) connected to this segment must be certificated in accordance
with the FISCO model in order to ensure the intrinsic safety of the complete FF-H1 segment.

The respective maximum values of the field devices and of the valve coupler must be considered in the sen-
se of explosion protection (demonstration of intrinsic safety) when interconnecting the intrinsically safe
field devices (auxiliary valves, sensors, etc.) with the intrinsically safe circuits of the valve coupler.

In case that the valve coupler was operated with non-intrinsically safe signals it must not be used
@ in hazardous area then and/or be switched with intrinsically safe circuits.
Waming  Repair work at devices with intrinsically safe circuits shall be carried out by qualified personnel
with due consideration given to the applicable regulations.

We recommend urgently to have repairs made by the manufacturer. No guarantee claims will be
accepted by Pepperl+Fuchs GmbH resulting from improper repair work.

Marking

The following identification is provided at the valve coupler FDO-VC-Ex4.FF:

Pepperl+Fuchs GmbH
D-68307 Mannheim

FDO-VC-Ex4.FF
CE 0102
PTB 98 ATEX 2210 Il (1) 2G EExia lIC T4
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Product description

4 Product description
4.1 Delivery package
Included in the delivery package of the device are:
¢ A device FDO-VC-Ex4.FF
¢ One product attachment (instruction manual, data sheet)
The following parts are not included in the delivery package of the device, however, can be requested free
of charge up to the number of devices ordered:
* Manual, German and English, incl. data carrier (disk 3,5" or CD) with device description file to integrate
the device into the engineering tool
O The manual and the software to integrate the device into the engineering tool is also available at
D the Pepperl+Fuchs internet homepage www.pepperl-fuchs.com.
Note Other accessories see section 4.3 and product catalogue of Pepperl+Fuchs.
4.2 System structure
The valve coupler FDO-VC-Ex4.FF is a field device for FOUNDATION fieldbus according to IEC 61158 and is
used to operate a maximum of four intrinsically safe low power auxiliary valves and a maximum of eight final
position feedback contacts (PFCs; NAMUR sensors or other mechanical contacts) within areas subject to
explosion hazards or areas which are not subject to explosion hazards at the H1 fieldbus. An auxiliary valve
is used as a pilot valve for one actuator which can be provided with final position feedback contacts to feed
back the drive position. The term valve as used within the manual means the overall chain consisting of
auxiliary valve, control drive and regulation unit.
For the H1 fieldbus a screened twisted two-wire cable is used. Via this two-wire cable the field devices are
supplied and data are exchanged. FF-H1 allows branches.
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Product description

Device description

The valve coupler is accommodated in a housing for panel mounting. This housing may also be mounted
at a pipeline using specific accessories. The device has been designed for the ignition protection class "in-
trinsic safety" and can be arranged in the field subject to the approval. The connector terminals of the field-
bus are spatially and galvanically separated from those of the auxiliary valves and PFCs. LEDs on top of
the terminal blocks indicate the instantaneous status of the valve coupler locally.

< PWR (power): green (continuous light) = Supply voltage available

¢ COM/ERR: red (continuous light) = Hardware fault
red (flashing) = no bus activity or bus fault

e IN/OUT CHK: red (continuous light) = Fault code for a hardware fault detected during acceleration.
red (flashing) = Channel fault; for the cause of the fault refer to section 7.

For the wiring and evaluation of the final position feedbacks the 2:1 procedure is used which is described
in more detail in section 4.2.4.

Monitoring and diagnosis features are integrated in the field device. The valve coupler can record automati-
cally the lead breakages or short-circuits, carry out position dependent functional tests (cyclic function test,
section 6.5.7) and count the setting operations of the valve.

Commissioning is done in two steps. In the first step a "configuration wizard" aids during commissioning.
After demanding the type of drive used (self-opening or self-closing) the kind of final position feedback con-
tacts (PFCs) and, if time monitoring is activated, the reference values of breakaway and transit times of the
valves are taught in automatically by an initialisation run. Commissioning can also be done independently
from the configuration wizard by direct parameterisation.

After this first step the monitoring and diagnosis features mentioned above can be activated optionally in a
second step.

A prerequisite to control up to four valves are four independent function blocks (DO type) and transducer
blocks, which are itemized in the engineering tool and which must be parameterised individually as descri-
bed above.

The valve coupler corresponds to the profile identification type number 111 and communication profile 31
according to Fieldbus Foundation specification.

Figure 4.1shows the internal structure of the valve coupler and also the galvanic separation can be seen
there.

Status indicators

rm - — — — — — — — = 1
| _ VaIV(_a _control + DC-DC Converter |
| final position feedback function separation |
I |

@ 5« o

axa [\ © = 2 I

@5 S =)
|ezE g |

[Tl

@ 33 o |
|
|
|
|

I
|
I
|
I
| 7
[
S
| | simulation, _ / MAU FDE |
| write prot. Micro processor ? +
| Opto coupler Bus attachment Power
| ‘:I:I:III:D function separation limiter
|
I
I
- - - - - - _ _ . ________ _
PA

Figure 4.1: Mimic diagram of valve coupler FDO-VC-Ex4.FF
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422 Auxiliary valves which can be connected

The valve coupler FDO-VC-Ex4.FF has been designed particularly for intrinsically safe low power auxiliary
valves in 6 V design, which control the supply of compressed air to the drive.

The following circuit values are applicable (per channel):
Us =64V..79V

Is = 1.5 mA (inrush current of the valve)

lhoig = 1.0 mA (holding current with the valve switched on)

If additional consumers are connected to the valve circuit, successful operation of

f Do not connect any additional current consumers to the valve circuit (e. g. LEDS).
the valve coupler cannot be ensured.

Achtung
O The valve control outputs of the valve coupler can also be checked for correct functioning with-
D out connected valves by simulating the valve by a 3 kQ resistor. In deactivated state, via this
resistor a voltage of approx. 0.3 V and in activated state a voltage of approx. 3 V can be
Note

measured. It is not possible to connect a voltmeter direct to the open terminals of the valve
output because then a voltage Ug of 6.8 V... 7.4 V is measured independently of the state.

To switch on, the auxiliary valve is triggered with an increase inrush current Ig for a short period of time.
Then it is held in its position at the lower holding current ly,g .

O Suitable valves are offered, among others, by Samson, ASCO /Joucomatic and Herion. For

D information of suitable valve types please refer to the data sheet and Internet and to
Pepperl+Fuchs.

Note

4.2.3 Final position feedback contacts which can be connected

Two final position feedback contacts per valve can be used for detecting the valve positions. These may be
NAMUR proximity sensors or mechanical switches. The binary signals of both PFCs are requested alterna-
tely from the valve trigger equipment in the 2:1 procedure via a pair of cores and must thus be suitable for
this procedure or be provided with a polarised diode (see section 4.2.4).

4.2.4 Description of 2:1 procedure

The 2:1 procedure allows to transfer two independent binary signals to a pair of cores without bus system.
To do so, the two sensors or mechanical contacts are triggered and evaluated in time multiplex mode anti-
parallel (see figure 4.2).

A prerequisite of this procedure is that the sensors/mechanical contacts are provided with a polarised diode
and one of the two sensors/mechanical contacts is operated in polarised mode. When using NAMUR sen-
sors from Pepperl+Fuchs as PFCs these polarised diodes are integrated. The connection is described in
section 5.4.3.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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2 Signals

+

Fieldbus Valve Coupler FDO-VC-Ex4.FF

Product description

Valve Interface FDO-VC-Ex4.FF

1A
N

PFCA\I B 1

i

O

)

PFCB

Two signals

O—

over one
pair of cores

Figure 4.2: Principle of operation of the 2:1 procedure for proximity switches

A\

Attention

1]

whether these can be used together with the valve coupler.

NCB1,5-6,5M25-NO(-V1) NJ 0,8-5GM-N
NCB1,5-8GM25-NO(-V1) NJ 1,5-6,5-N
NCB2-12GM35-N0(-V1) NJ1,5-8GM-N(-V1)
NCB2-F1-NO NJ 2-12GK-N

NCB5-18GM40-N0O(-V1)

NJ 2-12GM-N(-V5)

NCN3-F24L-N4

NJ 2-V3-N(-V5)

NCN3-F24R-N4

NJ 3-18GK-S1N

NCN3-F25F-N4-V1 NJ 5-11-N(-G)
NCN3-F25-N4-V1 SC2-NO
NCN3-F31-N4-K(-V1/-V16/-V18) |SC3,5-NO
NCN4-12GM35-NO(-V1) SJ 2-N
NCN8-18GM40-NO(-V1) SJ 3,5-G-N
NJ 0,8-4,5N SJ 3,5-N

Accessories

The following accessories are available for the valve coupler:

S+H PFC A

| v |

S+H PFCB

| v |

Due to the time multiplex mode, not all NAMUR proximity switches can be operated. A selection
of suitable NAMUR sensors from Pepperl+Fuchs, which have also an integrated polarised diode,
is given in the following list. For other suitable sensors please refer to the data sheet. If sensors
shall be used which are not listed in the data sheet, please contact Pepperl+Fuchs to clarify

Pipe clip mounting set F-TMC

Order no.: 104930

Subject to reasonable modifications due to technical advances.
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Product description

Socket wrench SW19 for cable glands PG9

Available from:

Hugro Armaturen GmbH
Rudolf-Blessing-Str. 5
D-79183 Waldkirch
Germany

Hugro ref. no. 784.19

Subject to reasonable modifications due to technical advances.
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5 Installation
5.1 Storage and transportation
For storage and transportation the valve coupler should be packed protected from impacts and dampness.
Optimum protection is afforded by the original packaging.
In addition, the permissible ambient conditions must prevail (see datasheet).
5.2 Unpacking
Make sure that the valve coupler is undamaged. Damages should be reported to the mail or forwarding
agent as well as the supplier.
The consignment should be in compliance with the order and shipment documents. Check the following
items:
¢ Quantity supplied
« Device type and version in accordance with the type plate
e Accessories (manual, etc.)
Keep the original packing if the device must be stored and shipped at a later date.
5.3 Mounting
The housing of the valve coupler with protection degree IP65 is provided for wall mounting. For mounting
use two screws (max. thread diameter 6 mm) for the through bores in the housing (see figure 5.1).
O The r.h. through bore for mounting the device is provided with a grounding plate at the side of
D the screw head so that the device can be grounded directly via the fixing screw when selecting a
suitable place of installation.
Note
When grounding the device via the fixing screw, ensure low-resistance connection with ground.
Otherwise ground via a separate grounding cable.
The mounting set F-TMC is available as accessory for pipe installation (see section 4.3).
The place of installation should be well accessible for
e mounting
« electrical installation and cable routing
« the six device LEDs should be visible for quick fault diagnosis
e setting of simulation and hardware write protection switches.
O In narrow spaces it may be convenient to make the electrical connections prior to the mounting
D of the device, also because the PG9 cable glands for the valve connection are arranged very
close to each other and there may be insufficient space for using an open-end wrench.
Note
An SW 19 socket wrench is available as installation accessory for the valve coupler to facilitate
screwing/unscrewing of the PG9 cable glands (see section 4.3).
To keep the protection degree IP65 of the housing, make sure when doing connection work that
unused cable glands are provided with the supplied blank inserts and that these cable glands
are tightened to seal.
Attention
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Mechanical dimensions
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
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Installation
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Figure 5.1: Mechanical dimensions of valve coupler FDO-VC-Ex4.FF

Subject to reasonable modifications due to technical advances.
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Installation

5.4 Electrical connection

541 General notes for connection

Work at live installations and electrical connections must be carried out by appropriately trained
@ specialists only.

Waming |f the valve coupler is connected with an activated live bus segment make sure that the bus
cables are not short-circuited so that the function of other bus stations is not affected.

Location of electrical connections

The connector terminals of the valve coupler for the connection of the valves with PFCs and the fieldbus
are accommodated in two separate terminal spaces.

EF'EF‘F'EF!I.FUCHE

FO-VC-Exd FF EE =

Left
terminal space

Right

D .
terminal space

Figure 5.2: Valve coupler with the terminal space covers removed

» for the connection round cables only are used with the diameter of 4 mm ... 8 mm
for the valves and 5 mm ... 10 mm for fieldbus,

» the cable glands are tightened properly,

» the sealings of the terminal space cover are not damaged and the screws of the ter-
minal space cover are tightened properly,

» and that unused cable glands must be closed by the supplied blank inserts and that
these cable glands are tightened in a sealing way.

f To keep the protection degree IP65 of the housing make sure when doing connection work that

Attention
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Connection of fieldbus and DIP switch settings

The following illustration shows the location and designation of the connector terminals for the bus connec-
tion and the DIP swithes to switch-on and off simulation and write protection.

Hardware write protection
Simulation

ON: active

ON |[]|[]
olaal || |

OFF: not active (default setting)

Connector terminals for
FouNnDATION fieldbus

Figure 5.3: Location and designation of the connector terminals for bus connection

Terminal assighment

Terminal Signal Explanation
+ FF-H1 + Fieldbus FF bus cable +
S Screen Screen of bus cable
- FF-H1 - Fieldbus FF bus cable —

DIP switch settings
Simulation ON/OFF

Switch 1:

Switch 2:

Switch 3 ... 8:

Subject to reasonable modifications due to technical advances.

With activated

simulation (simulation setting ON) the valve position transferred from the

transducer block to the function block can be set by the control system independent from
the actual valve position.

Hardware write protection ON/OFF

Parameterisat
activated (sett

not used

ion of the device via the bus is no longer possible when write protection is
ing ON).
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Connection of auxiliary valves and final position feedback contacts

The following illustration shows the location and designation of the terminals for valve connection and PFCs.

|_ > Connector terminals for the

valves and final position sensors

Figure 5.4: Location and designation of the connector terminals for the valve connection incl. final position feedback contacts

Terminal assignment

Terminal Signal Explanation
L valve 1+ Output, trigger signal for valve 1
2 Valve 1 - put, trigger sig
3 PFC 1A+, PFC 1B—| . . .
2 PFC 1A — PEC 1B + 2 inputs, signals of 2 PFCs from valve 1, transfer by 2:1 procedure
5 Valve 2 + . .
6 Valve 2 = Output, trigger signal for valve 2
7 PFC2A+, PFC2B—| .. . ]
8 PFC 2A . PFC 2B + 2 inputs, signals of 2 PFCs from valve 2, transfer by 2:1 procedure
9 Valve 3 + . .
10 Valve 3 = Output, trigger signal for valve 3
11 PFC3A+, PFC3B—|_ . . )
12 PFC 3A— PFC 3B + 2 inputs, signals of 2 PFCs from valve 3, transfer by 2:1 procedure
13 Valve 4 + . .
14 Valve 4 — Output, trigger signal for valve 4
15 |PFC4A+ PFC4B-|_ . . _
16 PFC 4A— PEC 4B + 2 inputs, signals of 2 PFCs from valve 4, transfer by 2:1 procedure
Equinotential bon- Connection for equipotential bonding and/or connection for the
PA auip screen between the valve coupler and valve and PFC. Preferably no
ding
screened cable should be used here

As described in section 4.2.4, the PFCs are used in the 2:1 procedure. For the connection of sensors or
mechanical contacts the possible connections are shown in figure 5.5; terminals 3 and 4 are given as

examples.

Subject to reasonable modifications due to technical advances.
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+PFCA +F’FCA PFC A
30 3o '|>|| 30 II>I +
40 - <H> 40 - <H> 4 0 -

+ N + Nl +

1 1
1P 1P n
PFCB PFCB PFCB
Sensors with integrated Sensors without integrated  pMechanical switches
polarised diode polarised diode

Figure 5.5: Connection of PFCs and additional polarised diodes

To use mechanical contacts as valve final position feedbacks, use a "Field Terminal Block" from
Pepperl+Fuchs or two polarised diodes to be able to make use of the 2:1 procedure.

Attention
O If mechanical contacts are used as valve final position feedbacks, also the lead breakage and
D short-circuit monitoring system can be used after adding an additional serial and parallel resistor

in the lead.
Note . The following is required:
one 1 kQ series resistance (for monitoring short-circuit),
one 10 kQ parallel resistance (for lead-breakage monitoring).

5.4.4 EMC, screening, grounding
Cables are screened to exclude electro-magnetical interference.

The device is provided with an equipotential bonding terminal (PA) which is connected with the grounding
plate of the right housing mounting bore inside the device. Preferably, the device should be grounded di-
rectly via the grounding plate during installation (see note in section 5.3). Large metallic objects with a pro-
per galvanic ground connection are suitable, e.g. switch cabinets, tower shelf columns, etc.

Connect the screen of the bus cable to the terminal (S) of the valve coupler.
Preferably do not use screened cables for the connecting leads between the valve coupler and the valve

and PFC.
O When using a double-screened bus cable, e.g. wire braided and metallised foil, connect both
D screens with each other low-resistively at the line end when preparing the cables.

Note Power supply cables generate quite a number of interferences, e.g. inrush current of a three-
phase electric motor. Thus avoid parallel routing of supply cables and data/signal cables in the
same cable duct.

5.5 Dismantling, packing and disposal

When dismantling the device, keep it in the original packaging for future use.

O The valve coupler should be disposed of according to the national specifications or subject to
D recycling procedures.

Note The device does not contain batteries which would have to be disposed of separately.

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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6 Parameterisation and operation of the valve coupler
6.1 Introduction

The valve function blockcoupler FDO-VC-Ex4.FF includes, as any other FOUNDATION fieldbus device, a re-
source block and several transducer blocks and function blocks. Figure 6.1 shows the blocks contained in
the valve coupler.

Function blocks Resource
block
— I ™ < A 400
4 X X X X
(&) (&) (@] (&) O
S S S S <}
o o o * o * e
S2|82|SE|SE|S e
B B Bo |8o |& E
cO [cQ |cY [T | Qo
SY | SY |5 - |S~|ET
cs|og |98 (28|28
0) =
Agad |as |ag8 |ad
Communication
Transducer blocks stack
Physical
8888|8888 y
om o o~ |0 ©
S |8 (8o |8x
58|52 |58 |5
2ec|@cg |2 |2¢g
S8 88|88 a8
FO|FO|FO|FO
1/0O
FF-H1

Figure 6.1: Block diagram of valve coupler

In addition to the "communication stack" which organises the data exchange between the fieldbus and the
application, and a resource block which describes the characteristics of the whole device, there are one DO
function block and a transducer block each per channel.

The four DO function blocks correspond to the specification of Fieldbus Foundation and can be used indi-
vidually to establish a FOUNDATION fieldbus application. A reference value is specified here for the valve po-
sition and the current valve position is fed back. The reference value for the valve position is transferred to
one of the transducer blocks which then control the valve and read back the current position via the PFCs.
In addition, several diagnosis and monitoring functions for the valve can be activated in the transducer
blocks.

This chapter is focused on the commissioning of the transducer blocks and their interaction with the function
blocks and the resource block.

Representation and commissioning of the function blocks and resource block are specific to the control sys-
tem and documented there in detail. The annex includes a list and explanation of all parameters of the three
types of block.
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The DI function block complies with the Foundation Fieldbus specification. Using the DI function block, all
8 PFC sensor values can be read at the same time and be processed in a function block application.

Identification, device ID
Each FouNDATION fieldbus device has an unequivocal device ID. This device ID is structured as follows for

the valve coupler FDO-VC-Ex4.FF:

Manufacturer Type Serial number
502B46 0001 021400564026

The manufacturer identification "502B46" is for the Pepperl+Fuchs GmbH, the type "0001" identifies the
valve coupler. These three fields are the same for all valve couplers FDO-VC-Ex4.FF.

A differentiation can be made via the serial number if several valve couplers are connected to one FF-H1
segment. The serial number is provided on a label at the right side of the device.

Interaction of the transducer blocks and the DO function blocks

In each of the DO function blocks, a reference value is calculated for the valve position in the parameter
OUT_D which is transferred to the transducer block which is connected with the function block. The con-
nection between a function block and a transducer block is made via the parameter "Channel" of the func-
tion block. The channel number (1 ... 4) of the transducer block is entered in this parameter with which the
function block shall interact.

OUT _D of the function block can assume values from 0 to 255. The value "0" means valve "closed", values
unequal to zero mean valve "open". Such a specified reference value is contrary to many conventional de-
vices where the number "0" means "valve current OFF" and "1" means "valve current ON". The reference
value is taken over by the transducer block only if the status is "good (C)“ or "Good (NC)“. However, if the
status is "uncertain” or "bad", the auxiliary valve is not controlled electrically and the drive moves into the
mechanical safety position.

If the current position of the valve is determined via two PFCs, the transducer block transfers the current
position back to the DO function block. The function block represents the transferred value in the parameter
READBACK _D. The numerical value depends on the parameterisation of the transducer block (see section
6.5.4).

This relation is illustrated by figure 6.2.

O In addition to the reference value for the valve position and the current valve position, also diag-

D nosis information is transferred between the function block and the transducer block. Thus it is
possible to receive diagnosis messages from the transducer block also with control systems

. which do not support alarms of transducer blocks. More detailed information in that connection
can be found in section 6.7

O The parameter READBACK_D is shown at the parameter PV_D within the DO function block. If

D the 10 option "invert" is activated in the function block, the numerical value is inverted. I. e. a
value of "0" becomes "1", a value unequal to zero becomes "0".

Note If the current valve position shall be transferred in cycles to a control system or used in a func-
tion block application, the value of PV_D can be transferred to BKCAL_OUT_D via the 10 option
"PV for BKCal_Out". If this option is not activated the value of BKCAL_OUT_D is only a copy of
the current reference value.
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Transducer blocks
Figure 6.2: Interface of DO function block/transducer block
6.4 Interaction of the transducer blocks and the DI function block

The DI function block can be used to read all 8 PFCs, independent of the DO function blocks. To this end,
he parameter "CHANNEL" has to be assigned the value 5. This establishes a connection to the transducer
blocks 1 to 4, which can be used to read out the PFC sensor values of the channels 1 to 4. These values
are then assigned to the respective bits of the parameter value "FIELD_VAL_D" according to the following
table:

Bit Description

PFC sensor value A of channel 1
PFC sensor value B of channel 1
PFC sensor value A of channel 2
PFC sensor value B of channel 2
PFC sensor value A of channel 3
PFC sensor value B of channel 3

PFC sensor value A of channel 4

~N~ o o~ w N -+, O

PFC sensor value B of channel 4
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Function blocks

DI function block
1100, 40 ms

Transducer block

Transducer block
channel 1 - 500
channel 2 - 600
Transducer block
channel 3 - 700
Transducer block
channel 4 - 800

Transducer blocks

Within the DI function block, the value of the parameter "FIELD_VAL_D" is assigned to the parameter
"PV_D" and from there to the parameter value of "OUT_D". Thus cyclic transmission of all 8 PFC sensor
values to a DCS is possible as well as making further use of them in a function block application.

of a specific input any more. So failures as lead breakage or short circuit of the sensor wires are
no longer signaled using the status. The status will be always "Good". Only hardware failures of
the VC device will be shown as a status of "Bad - Device Failure".

f Because of the many inputs mapped to a single parameter the status does not reflect the status

Attention

O Using the parameter PV_FTIME, you can determine for how long (in seconds) the PFC sensor
D values have to be stable before they are passed on from the parameter FIELD_VSL_D to the
parameter PV_D.

Hinweis Depending on the application used, PFC sensor values can keep changing and/or influence one
another. In such a case, an inappropriate numeric value can result in the parameter PV_D not
being updated at all.

This is why Pepperl+Fuchs recommends setting the parameter PV_FTIME to 0.
O If time monitoring is not necessary, Pepperl+Fuchs recommends setting the parameter "Sensor
D usage" to "Use sensor values for PV_D".
Hinweis
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6.5 Parameterisation of transducer blocks

6.5.1 Prerequisite

To parameterise the valve coupler FDO-VC-Ex4.FF the associated device description (DD) must be inclu-
ded in the engineering tool used. Unless integration has been made by the manufacturer of the control sys-
tem, you will find the necessary files on the enclosed data carrier and in Internet under
www.pepperl-fuchs.com.

How to import the device description into the control system is described in the operating manual of the lat-
ter. In general, the files are stored under a fixed directory in the sub-directory 502B46\0001 during import.

O An extended integration exists for some control systems. The associated files can also be found
D on the enclosed data carrier and in Internet under www.pepperl-fuchs.com.
Note
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For commissioning proceed as follows:
A transducer block is parameterised in two steps as shown in figure 6.3.
During the first step, mainly the valve used and the connected PFCs are described by setting parameters.

In addition to manual parameterisation, this can also be done by means of a "setup wizard". This assistant,
in dialogue with the user, carries out the parameterisation of the drive design "Actuator Fail Action” (section
6.5.3) and then determines the value for the parameter "Sensor usage" automatically during an initialisation
run (section 6.5.4).

During this initialisation run the valve is opened and closed once. Make sure not to endanger
@ persons and avoid dangerous tampering with the plant process.

Warning

In addition it is possible to activate the monitoring of the breakaway and running times of the valve by means
of the "setup wizard" (section 6.5.6). If this is the case, the current breakaway and running times of the valve
are determined during the initialisation run and taken over as reference values. The maximum permitted
deviation is set to 30 %.

On completion of the first step fix the "target mode" of the transducer block (see section 6.5.5). Please note
that the parameter "PV_D generation" can be modified in the second step of parameterisation only in "Out
of Service OOS" mode.

@) The "setup wizard" is executed in the device description as a method. How to start this method
D is described in the documentation of the control system.

Note For the use of the "setup wizard" we recommend also to read the procedure for manual configu-
ration.

During the second step of parameterisation, the valve position information transferred to the function block
can be adapted to the requirements (PV_D generation, section 6.5.4), and the following diagnosis options
can be activated:

e Lead interruption and/or short circuit monitoring for the valve lead (section 6.5.9)
« Lead interruption and/or short circuit monitoring for the PFC lead (section 6.5.9)
e Cyclic functional test for the position "open" and/or "closed" (section 6.5.7)

e Stroke counter and limit value (section 6.5.8)

The alarms which are released by the different diagnostic options are described in section 6.7.

Then the information can be stored in the valve coupler via the connected valve and the connected drive.
After having set all parameters, check that no "configuration error" is displayed in the parameter
"BLOCK_ERR" of the parameterised transducer block. For the measures to be initiated in such a case refer
to section 7.3.

O During commissioning tests for proper functioning can be carried out by setting the DO function
D block in the "man" mode and specifying the reference value for the valve position directly via
OUT_D.
Note
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Start of commissioning

}

Read manual

Setup wizard Manual configuration
Enter the drive design
"Actuator Fail Action" - section 6.5.3
Parameterisation of final positions
feedback - section 6.5.4

Start setup wizard

Step 1 Enter drive design

As an option switch on
"Time Monitoring"

Start initialisation run
Attention: Follow safety indication!

Select "target mode"

Select "target mode"

PV_D generation - section 6.5.4

Monitoring and diagnosis functions:
e Time monitoring

e Cyclic functional check
¢ Lead monitoring valve

e Lead monitoring sensor
» Stroke counter

}

Enter additional data for
valve, drive and valve control system

!

Complete commissioning

Step 2

Figure 6.3: Procedure for commissioning
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Drive design

O For subsequently setting the parameter "Actuator Fail Action", the "target mode" of the trans-

D ducer block must be set to "Out of Service (O0S)" as it is possible only here to make a modifica-
tion.

Note

Drive design "Actuator Fail Action”

The valve coupler supports the two most frequent drive designs "self-opening” and "self-closing”. For the
definition of these two terms the drive and the control valve must be considered a unit. The terms "self-open-
ing" and "self-closing" designate the behaviour of the drive when setting the electrical control system to "0",
irrespective of the behaviour of the drive during a failure of the auxiliary power. The following values can be
set:

¢ Undefined
¢ Self-opening
e Self-closing

The value "undefined" has been set at the factory. Indication of the drive design is required for configuration.
The transducer block leaves the mode "Out of Service" only if one of the two options "self-opening"” or "self-
closing" is set.

From the setting of the "Actuator Fail Action" the transducer block determines whether or not the connected
auxiliary valve must be controlled electrically for starting a set position set by the function block.

If a double-acting drive shall be controlled this must be done via two channels and thus via two DO function
blocks and two transducer blocks.

Final position feedback
The response of the final position feedback is influenced via two parameters:

e "Sensor usage" describes whether a final position feedback is connected to the valve coupler and wheth-
er its signals shall be evaluated.

« If the signal of the final position feedback are evaluated, "PV_D generation” determines how to further
process the evaluated PFC signals prior to transferring them to the function block.

O When using the setup wizard, the type of position feedback is analysed and "Sensor usage" is
D set automatically at one of the options A to D.

To manually set the parameter "Sensor usage” and "PV_D generation” the "target mode" of the
transducer block must be set to "Out of Service (OOS)" as it is possible only here to make a
modification.

Note

Prerequisite
The parameter "Actuator Fail Action" was assigned a value for the design of the drive.

"Sensor usage"

The following settings are possible:
¢ No position detection

e Use sensor values for PV_D

« A:C2,10,01

« B:C1,13,02

e C:C1,10,02

« D:C2,13,01
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The value "no position detection" means that no final position feedback is connected to the valve coupler.
The current reference value is returned as valve position to the function block.

If "Use sensor values for PV_D" is selected, the two signals of the PFCs are transferred to the function block
without evaluation. The two binary signals are represented on bit 0 (PFC A) and bit 1 (PFC B). Here numer-
ical values can be generated from 0 ... 3. The problems which may result here are described in section
"PV_D generation”.

O The valve coupler interprets a PFC signal as follows:
high current => |ogical 1
Note low current => |ogical 0

When selecting one of the options A to D, the transducer block determines from the PFC signals in which
position ("open"”, "closed”, "intermediate”) the valve is just at that moment. Whether an actuated sensor or
activated mechanical contact represents an open or closed valve, depends on the construction of the posi-
tion feedback and the electrical characteristics of the PFCs. A general representation is thus not possible.
Each of the four options corresponds to one set of combinations of the two PFC signals and the valve po-

sitions "open", "intermediate" and "closed". The following four tables show which valve position which com-
bination of the signals of PFC A and PFC B are assigned for the options A to D.

Sensor usage = A Sensor usage =B
Valve position PFC A PFC B Valve position PFC A PFC B
Closed 0 1 Closed 1 0
Intermediate position 0 0 Intermediate position 1 1
Open 1 0 Open 0 1
Uncertain 1 1 Uncertain 0 0
Sensor usage =C Sensor usage =D
Valve position PFC A PFC B Valve position PFC A PFC B
Closed 1 0 Closed 0 1
Intermediate position 0 0 Intermediate position 1 1
Open 0 1 Open 1 0
Uncertain 1 1 Uncertain 0 0
O One of the options A to D must be selected in order to make use of time monitoring, stroke

D counter function or cyclic functional tests.

Note

The letter/number combinations after the options A to D give the signal input for the positions "open" (O),
“intermediate” (1) and "closed" (C). The assignment of the PFC signals "0" and "1" to the numerical values
0 ... 3is given in the following table.

NUM | pEc A | PFCB
ber
0 0 0
1 1 0
2 0 1
3 1 1
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"PV_D generation"

If one of the options A to D was selected under "Sensor usage”, "PV_D generation” can be used to deter-
mine whether and how to further treat the evaluated signals prior to transferring them to the function block.
The following options can be selected:

¢ Valve Position

« Valve Position Extended

¢ Intermediate => Closed

¢ Intermediate => Open

¢ Intermediate => Next

¢ Intermediate => Last (default)

Valve Position:
The position of the valve is transferred to the function block as a numerical value:

Numerical value Valve position
1 Closed
2 Open
3 Intermediate position
0 Unknown

Valve Position Extended:

The information about the valve position is extended in the intermediate position by the information "opens"
and "closes". This information is determined from the current control process and need not coincide with the
actual direction of travel (e. g. when changing the set position while the valve is in the intermediate position).

Numerical value Valve position
1 Closed
2 Open
3 Intermediate position/opening
4 Intermediate position/closing
0 Unknown

The two options "Valve Position" and "Valve Position Extended" as well as the setting "Use sensor values
for PV_D" in Sensor usage generate a problem for the function block:

As shown in section 6.3, the valve position transferred from the transducer block to the function block is
given in the parameter READBACK_D. From there it is transferred to the Parameter PV_D which (via
BKCAL_OUT_D) can be transferred to a control system in cycles or used in a function block application.

If an inversion is active in the function block, the numerical value "0" becomes "1" and all numerical values
unequal to zero become "0". I. e. all valid valve positions are inverted to "0".

Also the 10 options of the DO function block "SP-PV Track in LO" and "SP-PV Track in Man" are no longer
functioning because the range of values of PV_D does not correspond to that of SP_D.

To solve these problems and to allow a more simple use of the valve position in the function block applica-
tion, the valve position can be shown at the range of values of the set position ["closed" (0) or "open" (1) ]
by means of the four remaining options. These four options determine which position shall be output in the
intermediate position:

Intermediate => Closed The intermediate position is always interpreted as "closed"
Intermediate => Open The intermediate position is always interpreted as "open"
Intermediate => Next During a closing process, the intermediate position is always inter-
preted as "closed” and during an opening process as "open"
Intermediate => Last During a closing process, the intermediate position is interpreted as
(default setting) "open" and during an opening process as "closed"
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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The default setting "Intermediate => Last" has the effect that during an opening and/or closing process the
last position is displayed until the valve has reached the reference position actually. This may be used e. g.
in a sequential control when one should wait in the chain of steps until the valve has reached the desired
position after being controlled. Then only the reference value must be compared with the feedback.

6.5.5 Target mode
The "target mode" determines the mode of operation of the valve coupler. The following settings are possi-
ble:
e 0OS, Out of Service (default setting)
e Auto
*« Man, Manual
In mode "Out of Service" the transducer block is deactivated and the valve output is not controlled. Thus a
connected drive moves in its mechanical safety position. This mode should be set if basic function param-
eters ("Actuator Fail Action", "Sensor usage" and "PV_D generation") shall be modified or if the channel
which belongs to that transducer block is not used.
The "Auto" mode is provided for operation. The transducer block operates in this mode as specified by pa-
rameterisation.
"Man" is used by the setup wizard and must not be modified.

6.5.6 Time monitoring
With the "Time Monitoring" activated, the breakaway and transit times of the connected valve are measured
and compared with the reference values during each reference value modification of the valve position. If a
measured time falls below or exceeds the associated reference time by a specified allowance an alarm is
generated. The times measured last are also displayed (see section 6.6.3).
Prerequisite
The following is required for time monitoring:
« Parameterisation of "Actuator Fail Action" - section 6.5.3
e Parameterisation of "Sensor usage" - section 6.5.4
Activation of time monitoring
Time monitoring is activated by setting the option "Time Monitoring” in parameter "Valve Monitoring".
Enter reference times
The reference times for the four different monitoring times are entered in seconds during commissioning.
For the definition of the breakaway and transit times please refer to figure 6.4.
Each reference value consists of the proper reference value in seconds and the maximum admissible per-
centage deviation. An alarm is generated if a measured time falls below or exceeds the admissible allow-
ance.
¢ Range of values of reference value of breakaway times: 0 sto 60 s
* Range of values of reference value of transit times: 0 s to 180 s
* Range of values, max. deviation: 0 % to 100 %
The accuracy of time measurement is +/- 0.05 s
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O These parameters are set automatically when using the setup wizard. The current times of the
D valve are set as the reference times. The maximum admissible deviation is set to 30 %. This
allowance can be adapted for each time individually to the plant specific conditions, if necessary.

Note

A

Open—

Closed

Setpoint
of valve

A

Open —

Intermediate

position |

Closed

>

Valve
position

1 2 3 4

Figure 6.4: Definition of breakaway and transit times

Cyclic functional test
Prerequisite

The following is required for the cyclic functional test function:

e Parameterisation of "Actuator Fail Action" - section 6.5.3
« Parameterisation of "Sensor usage" - section 6.5.4
< Time monitoring is activated - section 6.5.6

"Cyclic Test Open" and "Cyclic Test Closed"

>

1 = breakaway time closed -> open
2 = transit time closed -> open
3 = breakaway time open -> closed
4 = transit time open -> closed

The valve coupler is provided with the feature to check the connected valve for proper functioning during an
adjustable period of time. Thus it is possible to monitor a valve which is rarely triggered, for faults which
might prevent the latter from functioning properly. Here, the valve coupler controls the valve contrary to the
current control until breakaway of the valve is recognised, and then controls the valve back into the initial
position. The measured breakaway time is displayed as the breakaway time measured last, and falling be-
low or exceeding the admissible range of values is signalled as an alarm.

Depending on the operation, the cyclic functional test for the valve position "open" and/or "closed" can be
switched ON or OFF under the parameter "Valve Monitoring". However, this is possible only if "Time

Monitoring" is activated in the "Valve Monitoring".

Subject to reasonable modifications due to technical advances.
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"Period cyclic test"

The period of time for the cyclic functional test can be set between 10 secs and 7 days, 23 hours, 59 minutes
and 59 seconds. If the set valve position is not modified for this period of time, the device carries out a cyclic
functional test automatically.

6.5.8 Stroke counter
Prerequisite
The following is required for the stroke counter function:
e Parameterisation of "Actuator Fail Action" - section 6.5.3
« Parameterisation of "Sensor usage" - section 6.5.4
"Stroke Counter"
This function can be activated by setting the option "Stroke Counter" in parameter "Valve Monitoring". The
count in parameter "Stroke Counter" is always then incremented by one as soon as the valve has reached
the valve position "open" after having modified the reference value. This means, that a movement from
"open" to "closed" and back to "open" corresponds to a stroke.
This parameter can be initialised with a start value. The current count remains unaffected even after a volt-
age failure.
"Stroke Counter Limit"
A count can be entered as the limit value for the counter function. If the count of the stroke counter exceeds
the entered "Stroke Counter Limit" the alarm "Maintenance Needed Now" is generated. No alarm is given
if the "Stroke Counter Limit" is zero. Thus it is possible to count the number of strokes without releasing an
alarm for a limit value.
6.5.9 Lead breakage and lead short circuit monitoring
"Valve Lead Fault Monitoring"
Monitoring of the valve lead is switched ON if the option "Short Circuit Valve" and/or "Lead Breakage Valve"
are set in the "Valve Lead Fault Monitoring" parameter. Short circuit monitoring functions only with the aux-
iliary valve controlled as the switch-on and/or holding current is required to recognise the short circuit. If the
auxiliary valve is deactivated before the lead fault is eliminated, the associated alarm is reset only if the
valve is controlled again and no short circuit occurs.
O The cyclic functional test enables also a periodic lead shot circuit monitoring with a normally not
D controlled auxiliary valve.
Note
"Sensor Lead Fault Monitoring"
Monitoring of the sensor lead is switched ON if the option "Short Circuit Sensor" and/or "Lead Breakage
Sensor" are set in the "Sensor Lead Fault Monitoring" parameter.
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group « Tel.: Germany +49 621 776-0 « USA +1 330 4253555 « Singapore +65 67799091 « Internet http://www.pepperl-fuchs.com 35



6.5.10

6.6

6.6.1

6.6.2

36

Fieldbus Valve Coupler FDO-VC-Ex4.FF
Parameterisation and operation of the valve coupler

Valve and drive information

Information of the valve drive or transducer block can be entered in the following parameters. The first three
parameters are a component of all FOUNDATION fieldbus blocks. Their use depends on the control system.

« STRATEGY*
Grouped blocks can be identified by entering a number. This number is not controlled or used by the
block.

e LALERT_KEY*
Identification number for the plant unit which is used by the master computer to sort e. g. alarm or oper-
ation messages. Values from 0 to 65535 are valid.

« ,TAG_DESC*
Description of the task of the TB.

e "Mechanical drive manufacturer"

¢ "Mechanical drive model"

¢ "Mechanical drive serial number"

« "Valve manufacturer"

¢ "Valve model"

¢ "Valve type" - undefined, linear, turning, other
e "Valve serial number"

Process information

Valve reference value

The reference value for the valve position and the associated status are shown in the "Final Value" param-
eter (reference value). The "Final Value" is a copy of the OUT_D value of the DO function block connected
with the transducer block. This reference value can assume the values "closed” (0) or "open” (unequal to
0). The value is accepted only with a status "Good NonCascade" or "Good Cascade". If the status is "Bad"
or "Uncertain”, the connected auxiliary valve is not controlled electrically so that the associated drive moves
into the mechanical safety position.

Valve position

The signals recorded by a connected final position feedback are indicated in several parameters of different
significance.

"Sensor Value A"

This parameter displays the input signal of PFC A. The valve coupler interprets a PFC signal as follows:
high current => |ogical 1

low current => |ogical 0

"Sensor Value B"
See "Sensor Value A",

"Valve Position"

The current valve position "open”, "intermediate" or "closed" is displayed as value. By parametering of "Sen-
sor usage" (section 6.5.4) the signals of the PFCs is assigned a definite position.

"Extended valve position”

The information in "Valve Position" is extended in the intermediate position by the information "opening" and
“closing". This information is determined from the current control process and need not coincide with the
actual direction of travel (e. g. when changing the set position while the valve is in the intermediate position).
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"PRIMARY_VALUE_D"

The parameter "PRIMARY_VALUE_D" gives the value which is fed back as valve position to the assigned
function block. "PRIMARY_VALUE_D" is an unsigned 8 with the status which is displayed in the function
block as READBACK_D.

Which information is issued at which range of values in "PRIMARY_VALUE_D" depends on the parameter-
isation of "Sensor usage" and "PV_D generation" (section 6.5.4).

"Valve Information"

This parameter displays information of the current status of the valve and/or transducer block. The following
information is given:

* Stroke counter limit exceeded
¢ Cyclic functional test running

< Actuation - The valve has not yet reached the new final position after having changed the reference
value.

Breakaway and transit times

With the "Time Monitoring" activated, the breakaway and transit times are measured during each opening
and closing process of the valve and displayed in the parameters shown below. These values are not stored
in the device, i. e. after a power loss these values will not be available until after the valve has been opened
and closed once.

If during time measuring is recognised that a valve blocks, the time measured just at that moment is set to
the value 9999 s.

« "Breakaway time closed -> open”
e "Transit time closed -> open"
« "Breakaway time open -> closed"
e "Transit time open -> closed"

Diagnosis messages and alarms

The valve coupler FDO-VC-Ex4.FF is provided with several diagnostic options which are given in section
6.4.

If a fault occurs, the transducer block sets a block alarm. The block alarm is a combined error signal for all
fault signals and remains set as long as a fault in the block exists. To receive detailed information of the
alarm cause after a block alarm, the valve coupler provides the following parameters:

+ BLOCK_ERR

e XD _ERROR

e Valve Lead Fault
¢ Sensor Lead Fault
¢ Valve Warnings

e Valve Error

¢ Valve Information

In section 7.3 a detailed list is given for the messages of these parameters and hints for fault elimination.
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If the used control system supports alarm messages via the FOUNDATION fieldbus, setting and resetting of
the block alarm is transferred via the bus to the control system. As this function is currently not supported
by all control systems, the valve coupler has a second possibility to display faults:

As soon as the transducer block recognises a fault, a message is set in parameter "BLOCK_ERR" of the
connected DO function block. Normally, this parameter is read out and evaluated in cycles by control sys-
tems which do not support alarm messages via FOUNDATION fieldbus. If the fault is related to the valve con-
trol (e. g. lead breakage of valve feeding lead or exceeding the admitted valve transit time), the message
"Output Failure" is set. If the final position feedback fails (e.g. lead short circuit of PFC feeding lead), the
message is "Input Failure".

All messages, except a configuration error, are transferred by this mechanism. Therefore check after each
modification of parameterisation of the valve coupler that this message is not set in parameter
"BLOCK_ERR".

O If the control system used does not support alarm messages via FOUNDATION fieldbus, deacti-
D vate the option "reports"” in parameter "FEATURES_SEL" of the resource block.

Note
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7 Error detection and problem solutions

7.1 LEDs

The valve interface is provided with 6 LEDs at the front of the device which inform about the status of the
device and about errors related to the hardware which must be eliminated locally under normal circumstanc-

es.
Channel 1 Channel 2 Channel 3 Channel 4
T 2HR" 3R AR = 1 cllPa
Figure 7.1: LEDs at device
LED States Cause Elimination
PWR CHK1 OFF No power supply. « Check power supply.
» Check wiring of FOUNDATION fieldbus.
Permanently Power supply available,
green device is ready to operate.
COM ERR OFF No communication errors.
Flashing red No bus activity or bus error. |+ Check wiring.
* Check LAS.
Permanently red | Hardware error. Send device to manufacturer.
IN/OUT CHK | OFF No errors detected.
(Channel 1...4) | Flashing red Lead breakage or short cir- |+ Inform about exact error in device, re-
cuit of PFC or valve lead. fer to diagnosis messages.
» Check PFC and valve line of affected
channel.

1 Attention: The light intensity is low for reasons of power saving.

7.2 Resource block
Problem Elimination of error
Parameter Message Cause Elimination
BLOCK_ERR |Lost Static Data The parameterisation Repeat parameterisation. If this error

data stored in the

settings.

device were faulty and
replaced by the default

occurs repeatedly, send the device to
Pepperl+Fuchs for repair.

Device Maintenance

Hardware error.

Send device to Pepperl+Fuchs for
repair.

Simulation Simulation allowed by | Check whether simulation shall be
setting the switch 1. allowed.
00S The target mode of the |Set block to "Auto" mode.

block is OOS.

Subject to reasonable modifications due to technical advances.
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Problem Elimination of error
Parameter Message Cause Elimination
RS_STATE Online No error.

Failure Hardware error. Send device to Pepperl+Fuchs for

repair.

Stand-by The target mode of the |Set block into "Auto” mode.
block is OOS.

Online Linking One or several commu- |+ Check whether all necessary field de-
nication links to other vices are available at the segment.
field devices are not « Check configuration.
established.

Transducer block
Diagnosis messages
Problem Elimination of error
Parameter Message Cause Elimination
BLOCK_ERR Block Configuration Error | The target mode is Parameterise the "Actuator

"AUTQO" or "MAN" and
the parameter "Actuator
Fail Action" is at "unde-
fined".

Fail Action" by entering the
drive mode "self-closing" or
"self-opening”, see section

6.5.3.

Time monitoring or
Stroke Counter are ON
and "Sensor Usage" is at
"No Position Detection"
or "Use Sensor Values
for PV_D".

Set or automatically deter-
mine "Sensor Usage"
according to section 6.5.4 to
one of the options A ... D.

Time monitoring is ON
and one of the refer-
ence values for time
monitoring is at "0".

Enter reference values
according to section 6.5.6 or
determine them automati-
cally by means of starting
the setup wizard.

Input Failure

The status of the valve
position fed back to the
function block
(PRIMARY_ VALUE_D)
is "bad".

See "status values of pro-
cess parameters".

Output Failure

Combined error signal of
the errors displayed in
"XD_ERROR".

See ,XD_ERRORY*,

Maintenance Needed

The "Stroke Counter
Limit" has been
exceeded.

Drive and valve need main-
tenance since the stroke
number specified for this
case has been exceeded.
Then increase the "Stroke
Counter Limit" or reset the
counter value in the "Stroke
Counter".

Device Maintenance

Combined error signal of
the errors displayed in
"Valve Warning".

See "Valve Warning".

Subject to reasonable modifications due to technical advances.
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the errors displayed in
"Valve Error".

Problem Elimination of error
Parameter Message Cause Elimination
XD_ERROR Mechanical error Combined error signal of | See "Valve Error".

Valve Lead Fault

Combined error signal of
the errors displayed in
"Valve Lead Fault Moni-
toring".

See "Valve Lead Fault Moni-
toring".

Sensor Lead Fault

Combined error signal of
the errors displayed in
"Sensor Lead Fault Mon-
itoring".

See "Sensor Lead Fault
Monitoring".

Valve warning

Breakaway time ... too long
Transit time ... too long

(... =C->0O or O->C)

The measured time was
longer than the refer-
ence value plus the
admissible allowance.

« Check auxiliary power.

* Check reference times and
allowances.

« Check PFCs for proper
functioning.

* Check friction of valve.

Breakaway time ... too short
Transit time ... too short

(...=C->0O or O->C)

The measured time was
shorter than the refer-
ence value minus the
admissible allowance.

» Check auxiliary power.

* Check reference times and
allowances.

» Check PFCs for proper
functioning.

* Check friction of valve.

Valve error

Valve blocked

The valve is signalled
blocked, ifatime t >
5*(breakaway time +
transit time) elapsed
since the issue of the
new reference value.

* Check reference times.

» Check PFCs for proper
functioning.

» Check auxiliary power.
» Test valve drive.

Valve left final position

The valve has left the
reached final position
without modification of
the reference value for
the valve position.

« Check parameterisation of
"Sensor Usage" (section
6.5.4).

» Check PFCs for proper
functioning.

« Check auxiliary power.
» Test valve drive.

Position detection failure

The signal combination
of the PFCs is not
assigned to a valve posi-
tion.

e Check parameterisation of
"Sensor Usage" (section
6.5.4).

* Check PFCs for proper
functioning.

The PFCs have sig-
nalled an unexpected
valve position; open -
intermediate - closed
and/or vice versa was
expected.

e Check parameterisation of
"Sensor Usage" (section
6.5.4).

* Check PFCs for proper
functioning.

» Check auxiliary power.
» Test valve drive.

Subject to reasonable modifications due to technical advances.
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Problem Elimination of error
Parameter Message Cause Elimination
Valve Lead Fault |Short Circuit Valve Lead short circuit at Check wiring.
valve lead.
Lead Breakage Valve Lead interruption at Check wiring.
valve lead.
Sensor Lead Fault | Short Circuit Sensor A/B Lead short circuit at lead | Check wiring.
to PFC A/B.
Lead Breakage Sensor A/B |Lead interruption at lead | Check wiring.
to PFC A/B.

Status values of process parameters

Status messages

Cause

Elimination

Cross reference

Bad - Out of Service

Mode of block is "Out of
Service"

Specify target mode "AUTO".

See section 6.5.5 and
"Diagnosis messages".

Bad - Device Failure

Hardware error

Send device to
Pepperl+Fuchs for repair.

Low limited

Bad - Sensor Failure,

Lead interruption sensor

Determine the affected sen-
sor in the device from the
"Sensor Lead Fault" parame-
ter.

See " lead error sen-

Sor-.

High limited

Bad - Sensor Failure,

Lead short circuit sen-
sor

Determine the affected sen-
sor in the device from the
"Sensor Lead Fault" parame-
ter.

See " lead error sen-

sor-.

Bad - Sensor Failure

"Position detection fail-
ure”; the signal combi-
nation of the PFCs is
not assigned to a valve
position

¢ Check parameterisation of
"Sensor Usage".

» Check PFCs for proper
functioning.

See "diagnosis mes-
sages" and section
6.5.4.

Bad - Non Specific

This value is not used
due to the current
parameterisation

Check parameterisation of
"Sensor Usage".

See section 6.5.4.

Miscellaneous

Problem Cause Elimination O
reference
The transducer |There is a block configuration | Parameterise the "Actuator Fail See section
block does not | error which is signalled in Action", by entering the drive mode [6.5.3 and 7.3
leave the "Out of |"BLOCK_ERR" "self-closing” or "self-opening". .BLOCK_ERR".
Service” mode | The resource block is in "Out of | Set resource block into "AUTO" See also sec-
Service" mode mode. tion 7.2.
Auxiliary valve | The reference value specified |Check reference value, correct, if | See section
not controlled by the DO function block has necessary. 6.6.1.
the status "bad" or "uncertain”
Transducer block is in "Out of | Set transducer block into "AUTO" | See also sec-
Service" mode mode. tion 7.3.
Hardware or lead error Check diagnosis messages. See also sec-
tion 7.3.
Simulation is switched ON in Switch OFF simulation. See section
function block 5.4.2 and
Appendix B.

Subject to reasonable modifications due to technical advances.
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Problem Elimination of error
Parameter Message Cause Elimination
BLOCK_ERR | Block Configuration |The parameter "CHANNEL" Assign valid value (see section
Error has not been assigned a valid |6.3).
value (1 ... 4).
The function block was not Include the function block in a
assigned a schedule. function block application and
load this in the device.
The target mode of the block is | Assign valid value, e. g. "Normal
"RCas" and "SHED_OPT"is at |Schedule - Normal Return".
"undefined".
Input Failure The status of PV_D is "bad". « Check the value fed back by the

transducer block.

« Check diagnosis message of
transducer block.

Output Failure

There is an error in the trans-
ducer block which affects the
output.

Check diagnosis message of
transducer block (section 7.3).

Simulate

Simulation for this block is acti-
vated.

See section 5.4.2 and appendix
B.

Local Override

The reference value has been
overwritten by the safety value
via the bus due to as missing
reference value specification.

¢ Check communication.

« Check device which specifies
the reference value.

Out of Service

The block is in "Out of Service"
mode.

 Select suitable target mode.
» Check block configuration error.

Miscellaneous

Problem

Cause

Cross

Elimination
reference

The function block does not leave
the "Out of Service" mode

There is a block configura-
tion error which is signalled
in "BLOCK_ERR".

See "Diagnosis

messages". messages".

See "Diagnosis

The resource block is in
"Out of Service" mode.

Set resource block
into "AUTO" mode. |7.2.

See also section

The value of OUT_D is displayed in
READBACK_D instead of the value
fed back by the transducer block

The option "readback sup-
ported"” in parameter
"FEATURES_SEL" of the
resource block is not set.

Set option.

The value of OUT_D is not trans-

Simulation is ON.

Switch OFF simula-

ferred to the transducer block tion.
Simulation cannot be activated The simulation switch is not | Check in resource | See also section
switched ON. block whether the 5.4.2.

simulation switch is
ON; switch ON, if
necessary.

Parameters cannot be written Write protection activated. | Deactivate write See section
protection. 5.4.2 and

appendix C.

Part No.: 108227, Date of issue 27.03.2006
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Problem Elimination of Error
Parameter Message Cause Elimination
BLOCK_ERR Block Configuration A value other than 5 has | Set ,CHANNEL" to 5.
Error been assigned to the
parameter ,CHANNEL".
No schedule was assig- | Integrate the function block
ned to the function block. | into a function block applica-
tion and load this into the
device.
Input Failure The transducer blocks | Send the device to Pep-
report a status of "Bad - | perl+Fuchs for repair.
Device Failure". This
might be caused by a
hardware error.
Simulate Simulation is active for | See chapter 5.4.2 and
this block. appendix B.
Out of Service The block is in ,,Out of « Select suitable target mo-
Service" mode. de.
e Check Block Configuration
Error.

Miscellaneous

Problem Cause Elimination et
reference
The function block does not leave the | There is a block configura- | See "Diagnosis See "Diagno-
,Out of Service" mode tion error which is signalled | messages". sis
in "BLOCK_ERR". messages".
The resource block is in Set resource block |See also sec-
"Out of Service" mode. into "AUTO" mode. |tion 7.2.
The value of OUT_D is not the same | Simulation is active. Switch off simula-
as the PFC sensor values measured tion.
by the transducer blocks. I/O-Option "Invert" is Switch off "Invert"
active. option.
The function block is in Set function block to
"Man" mode. "Auto" mode.
The value of OUT_D is not refreshed | The parameter Set parameter value
or shows strange behavior. "PV_FTIME" does not "PV_FTIME" to O.
equal 0.
Simulation cannot be activated. The simulation switch is not | Check in resource | See also sec-
switched ON block whether the  |tion 5.4.2..
simulation switch is
ON; switch ON, if
necessary.
Parameters cannot be written. Write protection activated. |Deactivate write See section
protection. 5.4.2 and
appendix C.

Subject to reasonable modifications due to technical advances.
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7.6

Status values of process parameters

Fieldbus Valve Coupler FDO-VC-Ex4.FF
Error detection and problem solutions

Status message

Cause

Elimination Cross reference

Bad - Out of Service

Mode of the block is
,Out of Service“

Set Target Mode to ,AUTO" .

Bad - Device Failure

Hardware Error

Send device to
Pepperl+Fuchs for repair.

Uncertain - Initial
Value

Not all transducer
blocks are in "Auto"
mode.

Set transducer blocks to
"Auto" mode.

See also section 6.5.5

Initialisation run ("Auto Init Command")

Message

Cause

Elimination

Error before start:

Valve is actuating.

Start initialisation run again as soon as the valve has
reached the set position.

Lead breakage or short cir-
cuit at valve or sensor.

Check wiring of sensors and valve.

Valve is not in final posi-
tion.

» Check PFCs.
» Check auxiliary power.
» Check drive.

Resource block is in "Out
of Service" mode.

Set resource block into "Auto" mode.

Error while running:

The PFCs have displayed
an unexpected valve posi-
tion (not: open-intermedi-
ate-closed and vice versa).

Check PFCs and contacts.

Breakaway time is longer
than 1 min.

« Auxiliary power too low.

* Friction too high.

« Drive or pilot valve defective.
» System pressure too high.

Transit time is longer than
3 min.

« Auxiliary power too low.
* Friction too low.
« Drive or pilot valve defective.

The lead and/or short cir-
cuit monitor has detected
an error.

» Check wiring of sensors and valve.
+ See also section 7.1 and and 7.3.

Subject to reasonable modifications due to technical advances.
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Transducer block

A Transducer block

The column "Char." shows which characteristics or conditions are applicable to this parameter. The follow-
ing is applicable here:
¢ 0OOS (Out of Service)

The parameter can be written only if the target mode of the block is "Out of Service".
e S (Static)

During each writing process to such an identified parameter the parameter ST_REV is increased by one.
« W (Writeable)

The parameter can be modified by the user.

As all parameters can be read this is not marked especially.

Parameter Char. Description

ST_REV During each writing process to a parameter marked by "S" the param-
eter ST_REV is increased by one.

TAG_DESC W Via this parameter the valve interface can be assigned a tag (measur-

S ing point designation) within the plant and/or process.
STRATEGY W The strategy field can be used to identify comprising blocks. These
S data are not controlled or used by the block.
ALERT_KEY W Identification number of the plant unit. This information can be used by
S the control system, e.g. to sort alarms. Valid values are 1 ... 65536.
MODE_BLK W Displays the current, allowed normal mode and the target mode of the
S block. The target mode can be set to the values "Auto" or "Out of Ser-
vice".

BLOCK_ERR Displays diagnosis messages of the block.

UPDATE_EVT This parameter is used to signal to the control system that a parameter
marked by "S" was overwritten if the control system supports alarm
messages.

BLOCK_ALM This parameter is used to signal to the control system diagnosis mes-
sages displayed in BLOCK_ERR and XD_ERROR, if the control sys-
tem supports alarm messages

Transducer Directory This directory includes information of the structure of the transducer

TRANSDUCER_DIR block.

Transducer type Includes information of the type of transducer block (manufacturer

TRANSDUCER_TYPE specific).

XD Error Displays diagnosis messages of the block.

XD_ERROR

Collection Directory This directory includes information of the structure of the transducer

COLLECTION_DIR block.

Associated channel This channel number must be entered in the "CHANNEL" parameter

ASSOCIATED_CHANNEL of a DO function block in order to connect it with the transducer block.

Final value Includes the valve reference value prescribed by the connected DO

FINAL_VALUE_D function block.

Valve Lead Fault Monitoring W In this parameter the lead breakage and/or lead short circuit monitor-

VALVE_LEAD _ S ing can be activated for the valve wiring.

FAULT_MONITORING

Valve Lead Fault Lead breakage and lead short circuit of the valve wiring are displayed

VALVE_LEAD_ FAULT here if monitoring has been activated.

Actuator Fail Action W In this parameter the mechanical safety position of the actuator (drive

ACT_FAIL_ACTION S unit) is parameterised. Parameterisation is required for the proper

OO0S [functioning of the transducer block. Possible values are "self-opening"
and "self-closing".

Actuator manufacturer W Name of actuator manufacturer.

ACT_MAN S

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Transducer block

Parameter Char. Description
Actuator model W Actuator design.
ACT_MODEL S
Actuator serial number W Serial number of the actuator.
ACT_SER_NUM S
VValve manufacturer W Name of valve manufacturer.
VALVE_MAN S
Valve model W Valve design.
VALVE_ID S
Valve type W Describes the type of valve (linear, turning, other, undefined).
VALVE_TYPE S
Valve serial number W Serial number of the valve.
VALVE_SER_NUM S
PRIMARY_VALUE_D The valve position which is transferred to the function block.
Valve position The current valve position (closed, open, intermediate, unknown).
VALVE_POSITION_D
Valve Position Extended The current valve position with additional information such as "valve
VALVE_POSITION_EXTEN opening"” and "valve closing” if the valve is in the intermediate position.
DED_D
Sensor Value A The current value of PFC A
SENSOR_VALUE_A_D (0 = low current, 1 = high current).
Sensor Value B The current value of PFC B
SENSOR_VALUE_B_D (0 = low current, 1 = high current).
Sensor Usage W This parameter describes whether a final position feedback is con-
SENSOR_USAGE S nected to the valve interface and whether or how its signals shall be
OOS |evaluated.

PV_D Generation W If the signal of the final position feedback are evaluated, this parame-
PV_D_GENERATION S ter determines how to further process the evaluated PFC signals prior
O0S [to transferring them to the function block.

Sensor Lead Fault Monitor- |W In this parameter the lead breakage and/or lead short circuit monitor-

ing S ing can be activated for the PFC wiring.

SENSOR_LEAD_

FAULT_MONITORING

Sensor Lead Fault Lead breakage and lead short circuit of the PFC wiring are displayed

SENSOR_LEAD_FAULT here if monitoring has been activated.

Valve Monitoring W Time measurement for the valve, stroke counter and the cyclic func-

VALVE_MONITORING S tional tests can be activated in this parameter.

Stroke Counter W The current value of the stroke counter. This value is always increased

STROKE_COUNTER by one as soon as the valve reaches the open position after a modifi-
cation of the reference value. It is possible to specify a start value.

Stroke Counter Limit W As soon as the stroke counter exceeds this value, a diagnosis mes-

STROKE_ S sage is released.

COUNTER_LIMIT

Cyclic Test Period W If the reference value of the valve is not modified for this time, a cyclic

CYCLIC_TEST_PERIOD |S functional test is carried out (if activated).

Auto Init Command W The transducer block can automatically determine the parameter

(Initialisation run)
AUTO_INIT_CMD

"Sensor Usage" and the reference values for the valve transit and
breakaway times during an initialisation run. Initialisation is started by
this parameter. This parameter should not be used directly but always
via the Setup Wizard.

Auto Init Status
(Status of initialisation run)
AUTO_INIT_STATUS

The current status of the initialisation run is signalled here.

Subject to reasonable modifications due to technical advances.
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Transducer block

Parameter Char. Description
Breakaway Time Close -> (W Reference value for the breakaway time from "closed" to "open".
Open Setpoint S Range of values:
BREAK_AWAY_TIME Reference value: 0's ... 60 s,
CLOSE_OPEN_SP max. adm. deviation: 0 % ... 100 %.
Transit Time Close -> Open (W Reference value for the transit time from "closed" to "open".
Setpoint S Range of values:
TRANSIT_TIME_ Reference value: 0s ... 180 s,
CLOSE_OPEN_SP max. adm. deviation: 0 % ... 100 %.
Breakaway Time Open -> (W Reference value for the breakaway time from "open” to "closed".
Close Setpoint S Range of values:
BREAK_AWAY_TIME_ Reference value: 0 s ... 60 s,
OPEN_CLOSE_SP max. adm. deviation: 0 % ... 100 %.
Transit Time Open -> Close (W Reference value for the transit time from "open" to "closed".
Setpoint S Range of values:
TRANSIT_TIME_ Reference value: 0 s ... 180 s,

OPEN_CLOSE_SP

max. adm. deviation: 0 % ... 100 %.

Breakaway Time Close ->

The breakaway time from "closed" to "open" measured last; this value

Open is not stored in the device, i.e., this value is available after a power fail-
BREAK_AWAY_TIME_ ure only after opening and closing the valve once.

CLOSE_OPEN

Transit Time Close -> Open The transit time from "closed" to "open” measured last; this value is
TRANSIT_TIME_ not stored in the device, i.e., this value is available after a power failure
CLOSE_OPEN only after opening and closing the valve once.

Breakaway Time Open ->
Close
BREAK_AWAY_TIME_

The breakaway time from "open" to "closed" measured last; this value
is not stored in the device, i.e., this value is available after a power fail-
ure only after opening and closing the valve once.

OPEN_CLOSE

Transit Time Open -> Close The transit time from "open" to "closed" measured last; this value is
TRANSIT_TIME_ not stored in the device, i.e., this value is available after a power failure
OPEN_CLOSE only after opening and closing the valve once.

Valve Warnings
VALVE_WARNING

If a measured transit or breakaway time is higher and/or lower than the
reference value plus/minus the max. admissible deviation, this is dis-
played here.

Valve Error
VALVE_ERROR

If the transducer block recognises mechanical valve faults, the latter
are indicated here.

Valve Information
VALVE_INFO

The information of the current status of the valve and/or transducer
block are indicated here.

Subject to reasonable modifications due to technical advances.
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Function blocks DO and DI

Function blocks DO and DI

Function block DO
The column "Char." shows which characteristics or conditions are applicable to this parameter. The follow-
ing is applicable here:

¢ OOS (Out of Service)
The parameter can be written only if the target mode of the block is "Out of Service".

e S (Static)

During each writing process to such an identified parameter the parameter ST_REV is increased by one.

W (Writeable)

The parameter can be modified by the user.
As all parameters can be read this is not marked especially.

Parameter Char. Description

ST_REV During each writing process to a parameter marked by "S" the parameter
ST_REV is increased by one.

TAG_DESC wW Via this parameter the valve interface can be assigned a tag (measuring point

S designation) within the plant and/or process.
STRATEGY w The strategy field can be used to identify comprising blocks. These data are
S not controlled or used by the block.
ALERT_KEY \\ Identification number of the plant unit. This information can be used by the
S control computer, e.g. to sort alarms. Valid values are 1 ... 65536.
MODE_BLK W Displays the current, allowed normal mode and the target mode of the block.
S The target mode can be set to the values "Auto", "Cas", "RCas", "Man" or "Out
of Service".

BLOCK_ERR Displays diagnosis messages of the block.

PV_D The current valve position which is fed back by the transducer block. This
parameter is taken over from READBACK_D and inverted with the inversion
feature activated.

SP D Current reference value of block.

OUT D This value is calculated by the function block and is used as specified refer-
ence value for the transducer block.

SIMULATE_ D (W Simulation can be activated/deactivated via this structure. With the simulation
ON, READBACK_D is specified via this parameter. Simulation can only be
activated with the associated switch 1 (section 5.4.2) ON.

PV_STATE wW Is used by some control systems to assign text designations to the numeral

S values of PV_D.
XD_STATE wW Is used by some control systems to assign text designations to the numeral
S values of READBACK_D.

GRANT_DENY W Regulates the access rights between control system and local operator's sta-

tions for some control systems.

Subject to reasonable modifications due to technical advances.
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Function blocks DO and DI

Parameter

Char.

Description

IO_OPTS

W

00S

Options which allow the user to adapt the block algorithm to the task of the
block. Possible options:

Invert OUT D is calculated to: SP_D is inverted

Faultstate restart After a device reset SP_D is set to the value of
FSTATE_VAL_D.

If fault state type is set, SP_D is setto FSTATE_VAL_D
in case of fault, otherwise the last value is kept.

In case of fault SP_D is always set to the value of
PV_D. Thus the current position of the valve is kept and
not the last reference value.

In case of fault the target mode is modified to "Man"
and the safe status is kept in this way.

If the target mode is "Man", SP_D is always set to the
value of PV_D.

As the value of BKCAL_OUT_D, PV_D is always used
instead of SP_D in order to be able to use PV_D in a
function block application.

Faultstate type

SP-PV Track LO

Target to Man
SP-PV Track Man

PV for BKCal_Out

STATUS_OPTS

W

00S

Option which allows the user to adapt processing of the status by the block to

the task of the block. The option is:

Propagate Fail Bkwd If this option is set, the function block does not signal by
an own alarm if the status of PV_D becomes "bad" but
transfers the status incl. substatus via BKCAL_OUT _D.

READBACK_D

This parameter gives the current valve position which is fed back by the trans-
ducer block.

CAS_IN_D

Via this parameter, the reference value is specified by another function block
or a control system in the "Cas" mode.

CHANNEL

n

The channel number of a transducer block is entered in this parameter in
order to connect the function block with this transducer block. Valid values are
1.4

FSTATE_TIME

Time in seconds between the detection of a missing specified reference value
and setting the safety value.

FSTATE_VAL_D

This value is used as safety value if the I/O option Faultstate type is set.

BKCAL_OUT D

2P =z|0z|80%

Feedback of the current valve position to a superior function block or a control
system. The value of BKCAL_OUT_D is determined by the option PV for
BKCal_Out.

RCAS_IN_D

Via this parameter, the reference value is specified by another function block
or a control system in the "RCas".

SHED_OPT

Defines the behaviour of the block in "RCas" mode on detection of a missing
specified reference value.

RCAS_OUT D

g0zl =

Feedback of the current reference value to a control system.

UPDATE_EVT

This parameter is used to signal to the control system that a parameter
marked by "S" was overwritten if the control system supports alarm mes-
sages.

BLOCK_ALM

This parameter is used to signal diagnosis messages which are displayed in
BLOCK_ERR to the control system, if the control system supports alarm mes-
sages.

Subject to reasonable modifications due to technical advances.
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Function Block DI

Fieldbus Valve Coupler FDO-VC-Ex4.FF
Function blocks DO and DI

The column "Char." shows which characteristics or conditions are applicable to this parameter. The follow-
ing is applicable here:

¢ OOS (Out of Service)
The parameter can be written only if the target mode of the block is "Out of Service".

¢ Man

The parameter can only be written if the target mode of the block is "Out of Service".

e S (Static)

During each writing process to such an identified parameter the parameter ST_REV is increased by one.

W (Writeable)

The parameter can be modified by the user.
As all parameters can be read this is not marked especially.

Parameter

Char.

Description

ST _REV

During each writing process to a parameter marked by "S" the parameter
ST_REV is increased by one.

TAG_DESC

Via this parameter the valve interface can be assigned a tag (measuring point
designation) within the plant and/or process.

STRATEGY

The strategy field can be used to identify comprising blocks. These data are
not controlled or used by the block.

ALERT_KEY

Identification number of the plant unit. This information can be used by the
control computer, e.g. to sort alarms. Valid values are 1 ... 65536.

MODE_BLK

nzlvzvz0z

Displays the current, allowed, normal mode and the destination mode of the
block. The destination mode can be set to the values ,Auto”, ,Man“ or ,Out of
Service" .

BLOCK_ERR

Displays diagnosis messages of the block.

PV_D

Contains the current PFC sensor values, which are measured by the transdu-
cer blocks an are transmitted to the function block. This parameter is taken
from FIELD_VAL_D.

OUT_D

Output/Transmission of current PFC sensor values to a higher level function
block or a control system.

OUT_D depends on the current mode. If this is "Auto”, then OUT_D is taken
from PV_D. If the mode is "Man", the user can write directly onto OUT_D.

SIMULATE_D

n

Using this structure, the simulation can be activated or deactivated. If the
simulation is activated, this parameter determines FIELD_VAL_D. The simula-
tion can only be activated with the associated switch 1 ON.

XD_STATE

Used by some control systems to assign texts to the numerical values of
FIELD_VAL_D .

GRANT_DENY

Regulates the access rights between control system and local operator's sta-
tions for some control systems.

IO_OPTS

SRR

owm
O
n

Option which enables the user to adapt the block algorithm to the task of the
block. This option is: Invert.

PV_D is calculated as follows: A Boolean negation of FIELD_ Val_D is carried
out, i. e. PV_D becomes 1 if FIELD_VAL_Dis 0. If FIELD_VAL_D is greater
than 0 then PV_D becomes 0.

STATUS_OPTS

\W

00S

Option which enables the user to adapt the block’s status processing to the
task of the block. This option is : Propagate Fault Forward.

If this option is used, the function block will not trigger an alarm itself if the sta-
tus of PV_D becomes ,Bad”. Rather, the status, including substatus, is passed
on via OUT_D.

Subject to reasonable modifications due to technical advances.
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Function blocks DO and DI

Parameter Char. Description
CHANNEL W This parameter has to be made 5 for the function block to connect to the trans-
S ducer blocks.
00s
PV_FTIME W Time in seconds for which the PFC sensor values have to be stable before
S they are passed on to PV_D. It is recommended to set the value to 0, other-
wise undesired behavior may occur.
FIELD_VAL_D Contains the currrent PFC sensor values , which are measured by the trans-
ducer blocks and are transmitted to the function block.
UPDATE_EVT This parameter is used to signal to the control system that a parameter
marked by "S" was overwritten if the control system supports alarm mes-
sages.
BLOCK_ALM This parameter is used to signal diagnosis messages which are displayed in
BLOCK_ERR to the control system, if the control system supports alarm mes-
sages.
ALARM_SUM The current status of the alarm messages of the block.
ACK_OPTION |S Determines if alarms of the function block have to be confirmed or not.
W

DISC_PRI S Priority of discrete alarm
wW

DISC LIM S Discrete input state, in which an alarm should be generated.
Y

DISC_ALM S The current state of the discrete alarm, along with a time and date stamp.

wW

Subject to reasonable modifications due to technical advances.
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C Resource block

The column "Char." shows which characteristics or conditions are applicable to this parameter. The follow-
ing is applicable here:
¢ OOS (Out of Service)

The parameter can be written only if the target mode of the block is "Out of Service".
e S (Static)

During each writing process to such an identified parameter the parameter ST_REYV is increased by one.
« W (Writeable)

The parameter can be modified by the user.

As all parameters can be read this is not marked especially.

Parameter |Char. Description

ST_REV During each writing process to a parameter marked by "S" the parameter
ST_REV is increased by one.

TAG_DESC W  |Via this parameter the valve interface can be assigned a tag (measuring point
S designation) within the plant and/or process.
STRATEGY W  |The strategy field can be used to identify comprising blocks. These data are
S not controlled or used by the block.
ALERT_KEY \\ Identification number of the plant unit. This information can be used by the con-
S trol computer, e.g. to sort alarms. Valid values are 1 ... 65536.
MODE_BLK W  |Displays the current, allowed normal mode and the target mode of the block.
S The target mode can be set to the values "Auto" or "Out of Service".
BLOCK_ERR Displays diagnosis messages of the block.
RS_STATE Current status of device.
TEST_RW Test parameter. Is used to test the device.
DD_RESOURCE FF standard parameter. Not used.
MANUFAC_ID Identification number of the device manufacturer - is used by the control sys-
tem to assign the device description (DD) to the device.
DEV_TYPE Device type - is used by the control system to assign the device description to
the device.
DEV_REV Version number of the device - is used by the control system to assign the
device description to the device.
DD_REV Version number of device description - is used by the control system to assign

the device description to the device.

GRANT_DENY |W |Regulates the access rights between control system and local operator's sta-
tions for some control systems.

HARD_TYPES Hardware type.
RESTART W  |Allows to carry out a new manual start. Different types of re-starts are possible:
There are

* Restart Resource,
» Restart with defaults (default settings),
 Restart processor.

FEATURES Displays the options supported by the device. These are:
Unicode Strings Unicode string,
Reports Alarms,
Fault State Release of the safe state for the whole device by the
resource block,
Hard Write lock Hardware read-only feature,

Output Readback Back-reading of the valve position via the PFCs.

FEATURE_SEL |W |The options used are selected here.
S See FEATURES.
CYCLE_TYPE Gives the different block implementation methods for this device.
Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany
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Fieldbus Valve Coupler FDO-VC-Ex4.FF
Resource block

Parameter |Char. Description
CYCLE_SEL W  |Is used to display the block implementation method.
S
MIN_CYCLE_T Shortest macro cycle which can be used by this device.
MEMORY_SIZE FF standard parameter. Not used.
NV_CYCLE_ T FF standard parameter. Not used.
FREE_SPACE FF standard parameter. Not used.
FREE_TIME FF standard parameter. Not used.
SHED_RCAS |W [Period of time until a communication failure is recognised in the "RCas" mode.
S
SHED_ROUT W  |Period of time until a communication failure is recognised in the "ROUT" mode.
S
FAULT_STATE Indicates whether or not the device global safety status was set. See
SET_FSTATE and CLR_FSTATE.
SET _FSTATE (W Is used to set the device global safety status.
S
CLR_FSTATE W |Is used to reset the device global safety status.
S
MAX_NOTIFY Maximum number of not acknowledged alarm messages which can be man-
aged by the device.
LIM_NOTIFY W Maximum number of not acknowledged alarm messages which are admitted.
S
CONFIRM_TIMEW  |Period of time during which an alarm is repeated unless acknowledged.
S
WRITE_LOCK Indicates the position of the read-only switch.
UPDATE_EVT This parameter is used to signal to the control system that a parameter identi-
fied by "S" was overwritten if the control system supports alarm messages.
BLOCK_ALM This parameter is used to signal to the control system diagnosis messages dis-
played in BLOCK_ERR, if the control system supports alarm messages.
ALARM_SUM The current status of the alarm messages of the block.
ACK_OPTION |W  |Determines whether or not the alarms of the resource block must be acknowl-
S edged.
WRITE_PRI Priority of the alarm messages which are released when setting and resetting
the read-only switch.
WRITE_ALM Alarm message which is released when setting and resetting the read-only
switch.
ITK_ VER Versions number of inter operability test, which was used to test the device.
SERIAL_NUM Serial number of device.
SW_REV Version status of software in device.

Subject to reasonable modifications due to technical advances.
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Glossary

Glossary

Bus segment
— Segment

Bus termination
— Termination resistor

Channel
A channel of the valve coupler designates a valve with the two associated PFCs.

EMC
Electromagnetic compatibility is the ability of an electrical device to function properly in a spe-
cified environment without affecting the environment in an undue manner by emitting electro-
magnetical radiation.

FF-H1

Abbreviation for - FOUNDATION Fieldbus with a data rate of 31.25 kbit/s.

Fieldbus Foundation
Founder organisation of the FOUNDATION Fieldbus.

FISCO
Fieldbus Intrinsically Safe Concept.

FOUNDATION Fieldbus
Fieldbus of the Fieldbus Foundation. "FF" is a bus system, which networks the FF compatible
automation systems and field devices in the cell and field level.

FOUNDATION is a trademark (TM) of the Fieldbus Foundation.

PFC
Final Position feedback contact. This can be a mechanical switch or a NAMUR sensor.

Segment
A segment or bus segment is a closed part of a serial bus system. The bus line between two
termination resistors forms a segment. A segment contains 0 to 32 bus participants. Segments
can be coupled via fieldbus repeaters.

Power Repeater
A power repeater from Pepperl+Fuchs combines two separate FF segments. The two segments
are coupled with each other in terms of data engineering but separated from each other in rela-
tion to the physics of transmission. One of the two segments is powered by the power repeater.

TAG
Clear designation of the control engineering point of the field device within the process plant.

Termination resistor
A termination resistor is a resistor to terminate the data transfer line in order to avoid cable
reflections; termination resistors are required in any case at the cable or segment ends.
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