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Cuick start instructions

1 Introduction

ND800PA is a PROFIBUS PA compatible valve positioner made by Metso Automation.

Simatic PDM is a field device configurator software that supports PROFIBUS DP/PA and
HART devices.

The NDB0OPA documentation is provided in two manuals:
s MDBODOPA Installation, Maintenance and Operation instructions /1/. This document
describes the physical installation instructions and configuration using the Local User
Interface.
+ MDBOOPA User's Guide. This document describes the functionality of the device in the
Simatic PDM point of view.

This device is designed according to the PROFIBUS-PA Profile for Process Control Devices
Version 3.0 /2/.

1.1 Abbreviations

OLE
oPC
DDE
LUl

FDM

Object Linking and Embedding (Microsoft technology)
OLE for Process Control (Microsoft technology)
Dynamic Data Exchange (Microsoft technology)

Local User Interface

Process Device Manager

1.2 Referenced Documents

i

12

NDBOOPA Installation, Maintenance and Operation instructions.

PROFIBUS Mutzerorganisation, PROFIBUS-PA Profile for Process Control Devices
Version 3.0, October 1999,
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2 Quick start instructions

1. Install the PDM driver and the GSD file. See page 6.
2. Add the NDB0DOPA to the Simatic PDM project. See Appendix B.

2.1 ND800PA basic setup

1. Set the Assembly related configuration. See page 17.

2. Set the Profibus Communication Fail Safe Action. See page 17.

3. Run the Automatic travel calibration. See page 33.
4. Set the Bus address from LUI or PDM.
5. Configure the GSD module. See page 11.

2.2 Fine tuning

Some applications may require some of the following adjustments;
Direction

Travel Time limiting

Cutoff

Limits

Dead angle compensation

Flow characterization

Diagnostic warning and alarm limits also may need adjustment as well as the supply pressure

estimate.
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3 Installation

The NDB0OPA is shipped with one CD-ROM disc. The CD-ROM disc contents;
« G5Dfile
Simatic PDM driver

L

* |nstallation, Maintenance and Operation instructions (IMO)
+ Users Guide

3.1 GSD file

GSD file is needed for the PROFIBUS master (class 1) to be able to configure the cyclic DP
communication between the master and the slave. The Profibus master could be a DCS or
PLC from any vendor. All of these systems have their own, separate configuration tools. All of
these tools understand the NDBOOPA GSD file.

The following example (figures 1-5) describes how to add the NEL_052D.GSD file to the
Siemens Step 7 Hardware catalog as well as to the hardware project.

:L: HW Conbmg: Conbguimg Hardware

Impart Staton *GSE Fies...

Inztals new device database filkes in the system and updates the conterts of the catalog D
Figure 1. Select "Install Mew *.GSE Files".

Inztall New *.GLE Files

lockix |3 ) = B = [= =

File pame: IHI:LI:IEEI:I gzd

L2 |
Files of ype: [~ GSE Files [*.g¢7) = Cancel |

Figure 2. Browse to CD-ROM drive and select NEL_0520.GSD.
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:: Hw Config - [SIMATIC 300 Station [Configuration] -- slave diag]

. Station Edi |nset PLC View [Opbors ‘Window Help ;lﬂzl
Dje-2 % S| 2o dldal ol % s
-
=muF ] PROFIBLIS(| DF Master Systern | Bl [Standard =]
1 FSE0T 28 = E FROFIBLS OF =
2 CPUIS-2 DP1) =-[ Additional Field Devices
A2 S At fo = 1
EN i Sorstige
Il EEETD T I mm— - | NDB00PS
5 Il Uriverzal Moduls
E F-_ Actualor 1 AD
7 e Tl
B -1l Gabeway
E] B ClosecHLoop Cortralles
10 =110 Cordurasd Skators
11 B CF 3425 az DF Master
-] DP#AS-i
. o LR gl = =0
Figure 3. Mow the MDBOOPA appears on the hardware catalog. Drag and drop the

MD800PA object to the hardware project.

Selecting the Preset Conhguration

SP CHECKEALE,
SPREADEACK POS_D CHECKEBALCK
RCAS_IM RCAS_OUT

RCAS_IM RCAS_OUT CHECE.BACE
SPARB.RC_LRC_DPOS_D.CB

[A0] 5P
A0 5P READBACE.FOS D J;I
K

o | Cancel | Help |

Figure 4. Select the module for the cyclic communication. In this case the module
contains signals SP, READBACK and [

Properties - FPRHOFIBUS Node NDS00PA

General  Paamelers E

fddress 127 =]

Tranzmizzon rate:45 45 [31.25] Kbps

Coreel | __Heb |

Figure 5. Select the device slave address. This does not change the slave address but
only tells to the S7 project that what the current address is.
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3.2 Simatic PDM driver

Simatic PDM driver adds the NDBOOPA device support to the Simatic PDM. This driver is
tested with following PDM versions:

+ PDMv. 501

= PDMv. 5.0.1SP3

= PDMwv.5.0.2 SP1

The driver installation is described in figures 6-11.

£ Nd800pa (Z) M=l E3
Eile Edit Yiew Help

(@] ND_Hipk.inc

[m] NDEODPA dct

M) NDEOOPA, ddl
MDENOFA_Users_Guide pdt

¥& ND300PAB hip

W] Mel_052d.gsd
MNell52dn bmp

(@] NELES devices

'™ PA_9710n.dib

(M) PA139710.gsd
1 object(s) selected 326KB y
Figure 6. Browse to CD-ROM drive and start (double click) Devicelnstall.

& Device Install for Simatic PDM

Device Install for Simatic PDM

Version R 5.0.0.26-REL

* installs or updates devices
+ installs service packs

Copynight SIEEMENS AG © 1397 - 1989

Cancel Help

Figure 7. Click MNext.
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& Device Install for Simatic PDM: Choose Location

T Diskette

" Searchin

sim_PDMidevices

< BHack Kext » Cancel Help |

Figure 8. Select "Supplied devices or service packs” and click Next.

& Device Install for Simatic PDM: Devices

Einish Cancel Help

Figure 9. Click Finish.
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& Device Install for Simatic PDM: Done |

B files copied

Mo update necessary for 2 files

Thank you for using Devicelnstall for Simatic POM |

Help |
Figure 10. Result of successful installation.

SIMATIC PDM Device Selection m

FA-Device Catalogue: 139 enfiies (89 desvices)
= Actustors
— Electro-pneumatc | 0K I
= Metzo Autamation
Cancel |
Profile 2
+- SAMEON AG
# SIEMENS Help |
+- EhAR
+- Comverter
+- Discrete Output
+- Other
+- Sensors
Cataloguedmponrt ...
Descripfion Electrapneumnatic vahkse positianar MDED0FA, Software Few 1,00, PA-Frafile 3.0
Order Mo, D8 e
Figure 11. Mow the NDBOOPA device should appear in the PA-Device Catalogue window.

This window can be found by selecting the menu Insert / PDM / PFOFIBUS
PA device in the Simatic Manager Process Device Network view.
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NDB00PA GSD modules
4 ND800OPA GSD modules

The control communication is basically as follows; PLC/DCS writes the valve position setpoint
to the MNDB0OPA and reads the position measurement from the NDB00OPA. This
communication is configured by the GSD modules.

GSD module is a set of data, which the NDB00PA and DCS/PLC exchanges cyclically until the
end of the world. The GSD modules are listed in the GSD file. The NDBOOPA GSD file name is
Mel_052d.gsd. During the DCS/PLC configuration, the configuration software, such as
Siemens Simatic Step 7, reads the Nel_052d.gsd file and asks user, which G5D module
should be used.

The NDB00OPA has following G350 modules;
SP

sp.READBACK, I
SP,CHECKBACK
sP,READBACK il cHECKBACK
RCAS_IN,RCAS_OUT
RCAS_IN,RCAS_OUT.CHECKBACK
SP,RB,RC_I,RC_O .CB

Abbreviations; RE=READBACK, RC_|=RCAS_IN, RC_0O=RCAS_OUT, CE=CHECKBACK

For compatibility reasons the modules are represented in both fdentifier Byte format and in
Extended Identifier Format.

SP is the valve position setpoint in the AUTO mode. The NDBOOPA Analog Output Block
default target mode is AUTO. The range is 0-100%.

READBACHK is the valve position measurement. The range is 0-100%.

I contains the limit switch information. The values are:
1 = closed

2 = opened

3 = intermediate

If the limit switches are not installed, the [l value is determined from the position
measurement sensor as follows:

1 = closed, Position <= 2%

2 = opened, Position >=98%

3 = intermediate, 2 < Position < 98

RCAS_IN is the valve position setpoint in the Remote Cascade mode. Before this setpoint is

used, the Analog Output Block (AOQ) actual mode has to be the RCAS mode. This requires as

follows;

* AD block target mode must be RCAS.

* The DCS/PLC has to go through the remofe cascade inifialization seguence with the
MDBOOPA. This is done by using the STATUS bytes of the RCAS_IN and RCAS_OUT
signals.

RCAS_OUT feeds back the SP or RCAS_IM, depending on the mode.

CHECKBACK is a diagnostic signal. All control systems has their ways to convert this
standard bit-information to human readable alert messages. See table 1.
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Table 1. CHECKBACK signal bit-enumeration.
Byte | Bit Description Indication
Class

[} 4] Field device in Fail safe active R
1 Reguest for local Operation R
2 Field device under local contral, LOCKED OUT switch is in gear R
3 Emargency override active R
4 Actual position feedback differant from expectad position R
5 Indicates that the torque limit in OPEN direction is exceeded R
5] Indicates that the torque limit in CLOSE direction iz exceaded R
T Indicates status of travel monitaring equipment, if YES, travel time for actuator has | A

axciadad.

1 4] Actuator is moving towards open direction R
1 Actuator ks moving towards close direction R
2 The alert generated by any change to the static data (Function and Transducer | A

Block).

3 Simulation of process values is enabled R
4 R R
5 Internal control loop disturbed R
5] Positioner inactive (OUT status = BAD) R
T Dievice under selftest R

2 4] Indicates that total valve travel limit is exceeded R
1 Indicates that an additional input (i.e. for diagnostics) is activated R
2.7 | -

R Indication, remains active as long as the reason for the message exists.
A Indication, will be automatically reset after 10s.

In addition to the actual value (IEEE-754 float), all GSD module signals (except CHECKBACK)
have a status information (See table 2). The status tells the guality of the value. Example;
READBACK status is bad, device failure, if the position measurement sensor is broken.

value is not limited

valua is low limited

valug is high limited

Table 2. Status byte mapping.
Status byte Cualivy Additional Limit Meaning
in case that imformation
the limit bits
are Zeros Bits Bits Bits
5| 4] 3] 2

000 1] 0 0l o] of 0 x| ® bad
a4 oo 0] 0] of 1 A bad, configuration arrar
L 0 ] ojaf1{a E Ed bad, not connected
Ox(C 0 i] of aj 1] 1 X E bad, device faillure
010 0 1] Of 1 af @ X X bad, sensor failure
Ox14 0 0 of 1] 0] 1 X X bad, no communication (last usable valua)
Ox18 0 0 of 1] 1 @ ¥ E bad, no communication (no ugable value)
x1C 0 1] of 1) 1] 1 X X bad, out of service
Ot 0 1 Of af af O X kS urncertain
Odd [i] 1 of o] o] 1 X E uncartain, last usable value
Oxd 8 0 1 of af 1{ @ X X uncertain, substituted value
OudC 0 1 of af 1] 1 X X urcertain, initial value
%80 1 0 Dlojofo x| ® good
x84 1 0 of 0] 0] 1 X X good, Update event {change of parameaters)
(A0 1 t] 1 O] Of O X X good, 9o inte fallsafe position (command)
Ot 1 1] 1] 0] 0] 1 Ll aood, maintenance requinad
OxC0O 1 1 ofo]lofd X X good (cascada)
OxC4 1 1 Of 0] 0] 1 X X good (cascade), initialization confirmed
xC8 1 1 of O] 1 O ® E good (cascade), initialization requested
OxCC 1 1 of aj 111 X X good [cascada), reas mode not requested
=D& 1 1 Of 111 0 X X good (cascade), local operation has pricrily
OxED 1 1 1 O] Of O £ Ey good (cascade), go into failsafe position (command)

¥ X AEAELES 1] 0

® X A EAEARES 1] 1

% b wl w| % % 1 0

X w| x| x| x 1 1

¥ value is constant

% = could be any (0 or 1)
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ND&00PA GSD modules

In addition to the CHECKBACK, the ND800PA has two more diagnostic signals. These signals
are not included in the G5D modules.

DIAGNOSIS contains standard diagnostic information (See table 3). This parameter is
available to DCS/PLC if it supports a DOP service called ddim_slave_diag. The idea here is
that this parameter is not polled cyclically, but whenever new information is available, the
MD800PA rises a diagnostic flag (in cyclic communication). When DCS/PLC sees that flag, it
reads the DIAGNOSIS parameter by using the ddim_slave_diag service.

DIAGNOSIS EXTENSION is manufacturer specific extension to the DIAGNOSIS (See table
4). This parameter is included in the ddim_slave_diag service only if the PROFIBUS ldent
Number is selected to be Manufacturer specific.

Table 3.

Diagnosis parameter bit-enumeration.

Byte

m
=

Drescription

Hardware failure of the electronic

Hardware failure mechanics

Mitor- temperature too hegh

Elactronic temperature too high

Memory emor

Fadure im measurament

Drevice not initialised (No salfcaﬁbraﬁcn;

Selfcalibration failed

Zero point ermor (limit position)

Power supply failed (electnical, pneurnatich

Configuration not valid

Mew-start-up (warmatart up) carried out.

Rie-start-up {coldstart up) camied out.

Maintenance required

Charactersation invalid

e 1 =2 DA B Ll el = ) i ) B LT S e L=

Set to 1 {one), if the ldent_Number of the runnimg cyclic data transfer and the velue of
Physical Block IDENT NMUMBER SELECTOR parameter are different.

el il bl e Foleed el fe el b el feel el el e el bl e )

3

Reserved for use within the PHO

F]

n._.7
0.6

Resarved for use within the PNO

F]

7

Miore disgnosss information is available

R Indication, remains active as kong as the reason for the message exists.
A Indication, will be automatically reset after 10s.

Table 4.

Diagnosis Extension parameter bit-enumeration.

EByta

Bit

Description

Indicaton
Clase

Preumsatic prestage vahve 1 conirol failure

Pneumatic prestage vahe 2 conirol failure

Fuosition feedback ADC low limit failure

Position feedback ADC high limit failure

Pressure sensor failure

Aln|alo|a

EEFROM error

RAM emor

ROM armor

Processor failure

Board to board communication timeout

‘Write was not successful

Alalo|alao|a

‘Wakhve full strokes warning mit exceeded

‘alve reversals wamning limit excesdad

Achugtor full strokes waming limit exceeded

Actualor reversals warning limit exceeded

Devigltion waming limit exceeded

Load factor waming Emit exceaded

Devigtion alarm limit excesded

Load factor alarm Emit exceaded

Preumsatics problem

Friction problem

Travel deviation alert

e |

Load factor alart

el feeleel el feel el feel bl e el o] e e b

5

]

R Indication, remains active as kong as the reason for the message exists.
A Indication, will be automatically reset after 10s.

13(52)

EFTA01216882



Operation

5 Operation

The NDBOOPA Simatic PDM user interface is divided in three main categories.

+ Parameter groups. The static configuration parameters are grouped in logical groups. The
parameters in the groups are presented in the parameter table. The parameter table can
be saved to the Hard Disk. The saved parameter table can be compared with the

parameters in the device.

+ Device menu. Device menu contains high-level device functions like Calibration.

+ \iew menu. Unlike the Device menu, the View menu contains only passive elements such

as measured value displays.

In the following paragraphs the ND800PA functionality is described in means of Parameter

groups, Device menu and View menu.

The Parameter groups are presented in figure 12.

F SIMATIC POM - NdB00pa

Eile Device WYiew Options Help

0 &) all 0l X

- Identification
~1 Operation Unit
- Device
=@ Positioner
"1 Static Revision Ma,
"1 Actuatar
3 valve
T Batch Infarmation
-1 Settings
U Aszembly Related Configuration
1 Profibus Communication Fail Safe Action
1 Servo Controller
1 Valve Diagnostics

| Tnput
| Tnput Value
~1 Working Fange
1 Travel Time
=10 Human Interface
~1 Maintenance
“1 Simulation
| Certificates and Approvals

Figure 12 ND800PA Parameter Groups in Simatic PDM.
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5.1 ldentification Group
5.1.1 Operation Unit

TAG
Text; can be used in any way. A recommended use is as a unigue label for a field device in
the plant.

Descriptor
Text that is associated with the Field Device. This text can be used by the user in any way.
There is no specific recommended use.

Message
Text that is associated with the Field Device. This text can be used by the user in any way.
There is no recommended use.

5.1.2 Device
5.1.2.1 Positioner

Manufacturer
References a specific manufacturer, which is usually a company name, that is responsible for
the manufacture of this Field Device.

Device ID
Uniguely identifies the Field Device when combined with the Manufacturer Identification and
Device Type. Therefore, this variable cannot be modified by the Host user.

Software Revision
Device software revision number.

Hardware Revision
Device hardware (electronics) revision number.

Serial Number
Uniguely identifies the Field Device. Therefore, this variable cannot be modified by the Host.

Device PCB Serial Number
Device Printed Circuit Board serial number.

Installation Date
The Installation date of the device.

Profile Revision
Revision number of the profile relating to the block.

PROFIBUS Ident Number

Each PROFIBUS-DP device shall have an ldent Number provided by the PNO. There are
profile specific ldent Mumbers. A device may have a profile specific one and the manufacturer
specific one. The user is able to choose one of both using this parameter. Selections are

+ Profile specific (0x9710)

* Manufacturer specific (0x0520)

NOTE
The Ident Number can be changed only when the cyclic communication is not active.

5.1.2.1.1 Static Revision Mo
Physical Block, Transducer Block, Function Block

The revision level of the static data associated with the block. The Static Revision MNo. is
changed by the device each time a static parameter is changed in value.
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5.1.2.2 Actuator

Manufacturer
References a specific manufacturer, which is usually a company name, that is responsible for
the manufacture of this Field Device.

Actuator Class
Actuator class is electro-pneumatic.

Actuator Type

Actuator type indication. Options are
+ Undefined

* Single acting actuator

* Double acting actuator

Actuator Fail Action

Actuator fail safe position during LOSS OF SUPPLY PRESSURE. This parameter is
informational only.

Mot initialised

Cpening (100%)

Closing (0%)

Mone (Double acting actuator)

Serial Number
Actuator serial number can be written here.

5.1.2.3 Valve

Manufacturer

References a specific manufacturer, which is usually a company name, that is responsible for
the manufacture of this Field Device.

Valve Type

Valve type indication. Options are

s Linear moving valve, sliding valve
s Rotary moving valve, part-turn

Serial Number
Valve serial number can be written here.

5.1.3 Batch Information

Batch ID
Identifies a certain batch to allow assignment of equipment-related information (e.g. faults,
alarms ...} to the batch.

Batch Unit
Identifies the active Control Recipe Unit Procedure or the related Unit (e.g. reactor, centrifuge,
drier).

Batch Operation
Identifies the active Control Recipe Operation.

Batch Phase
Identifies the active Control Recipe Phase.
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5.2 Settings Group

5.2.1 Assembly Related Configuration

NOTE
These parameters are valve assembly related; you should thus check that the control
valve assembly conforms to the setting of these parameters |

Position Sensor Rotation

Defines relationship between the position sensor rotation and the valve action. If the position
sensor rotates clockwise when the valve closes, set Standard: clockwise to close. With
inverse rotation set Nonstandard: counter-clockwise to close. See M/ for more information of
operation directions and air connections. Options are

+ Standard : Clockwise to close

+ Mon-standard : Counter clockwise to close

Actuator type

Actuator type selection. Options are
s Undefined

s Single acting actuator

s Double acting actuator

Valve Type

Valve type selection. Options are

s Linear moving valve, sliding valve
+ Rotary moving valve, part-turn

Positioner Fail Action

Configuration of the action taken during the LOSS OF SUPPLY POWER. (supply pressure is
available). This action takes place ALSO when the positioner software notices a fatal device
failure. In these both cases the spool valve feeds C1 (pneumatic connector) and releases C2
pressure. See /1/ how to set this parameter. Options are

s Close

* Open

Actuator Fail Action

Actuator fail safe position during LOSS OF SUPPLY PRESSURE. This parameter is
informational only.

Mot initialised

Opening (100%)

Closing {0%)

Mone (Double acting actuator)

Dead Angle Compensation

This adjustment is used to change the valve travel from fully closed to a desired travel with a
small change in input signal near the 0% value of the input signal range. This can be used to
compensate dead angle in a ball or segment valve such that it is equal to the ay adjustment in
conventional Meles positioners. The a; adjustment is used especially with small ball valves
which require a turn of several degrees from the closed position before any flow through the
valve is perceptible. Suitable a, values for Meles segment and ball valves can be found in /1/.
See figure 13,

Limit switches

This parameter defines either the limit switches are installed or not. Options are;
+ Mot installed (default)

* Installed

5.2.2 Profibus Communication Fail Safe Action

Fail Safe Mode
Defines reaction of device if communication fault is still detected after fail safe time. Options
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are
+ Fail Safe Value is used as control regulator input
* Storing last valid setpoint

s Positioner does Positioner Fail Action

Fail Safe Time
Time in seconds from detection of failure in output block up to the output action of the block
output if the condition still exists.

Fail Safe Default Value
Default Walue for the setpoint input if communication fault is detected.

5.2.3 Servo Controller

Servo controller gain
The servo controller gain value. This parameter is adjusted automatically during the Automatic
Travel Calibration. After travel calibration the value is 1.0. For enhanced control use value 1.2

Servo controller parameter D

Servo controller tuning parameter 0.

+ 0.0 for double acting actuators (factory set)
s 1.0 for single acting actuators (factory set)

Servo controller parameter B
Servo controller tuning parameter B. This parameter is adjusted automatically during the
Automatic Travel Calibration. After travel calibration the value is 1.0.

5.2.4 Valve Diagnostics

These settings are used to set limits for different diagnostics information to warn the user
when the limits are exceeded. The limits should first be set to high values such that no
unnecessary warnings are given. After gaining experience, the user can tune the limits to
more accurate levels.

When a particular limit is exceeded, it is reported in corresponding Diagnosis and Diagnosis
extension status messages.

Supply Pressure
Set this parameter to the average value of the positioner supply pressure. Supply pressure is
used fo calculate the load factor.

Travel Deviation Warning Limit
Warning limit for the deviation between the setpoint and actual travel.

Travel Deviation Alarm Limit
Travel deviation alarm limit.

Load Factor Warning Limit

Load factor warning limit. In the case of a single acting actuator, the load factor shows the
actuator load with respect to the present spring force, i.e., a load factor of 100% indicates that
the actual load may exceed the spring force. For double acting actuators, the load factor
shows the actuator load with respect to the user-given supply pressure level, i.e., a load factor
of 100% indicates that the actual load may exceed maximum attainable pressure difference
being equal to the supply pressure. A high load factor indicates the presence of high friction or
an undersized actuator if the given supply pressure is equal to actual supply pressure level.

Load Factor Alarm Limit
Load factor alarm limit.

Valve Full Strokes Warning Limit
Warning limit for the distance the valve has traveled in full strokes. One full stroke means
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valve movement from 0 to 100%. E.qg. if valve moves from 40% to 50%: full strokes increases
by 0.1.

Valve Reversals Warning Limit
Warning limit for the number of changes in valve movement direction.

Actuator Full Strokes Warning Limit
Warning limit for the distance the actuator has traveled in full strokes.

Actuator Reversals Warning Limit
Warning limit for the number of changes in actuator movement direction.

5.3 Input Group

The input signal modifications accomplished using Dead Angle Compensation, Cut-Off and
Limit functions are presented in figure 13.

100%

oUTPUT

Dead Angle
Com pensation
T 0% | INPUT 100%
—* —
— Setpoint Cut-Off CLOSE — Setpoint Cut-Off OPEN
— Lower Limit Valve FPosition === Upper Limit Valve Position
Figure 13. The input signal meodifications accomplished wusing Dead Angle

Compensation, Cut-Off and Limit functions.

Note:

Setpoint Cut-Off function overrides the Limit function. If Setpoint Cut-Off CLOSE is greater
than 0%, the Lower Limit Valve Position is not applied (has value of 0%). Correspondingly, if
Setpoint Cut-Off OPEN is smaller than 100%, the Upper Limit Valve Position is not applied
(has value of 100%).

5.3.1 Input value

Direction

Direction of positioner. Cptions are

* Rising (increasing of setpoint input results in opening of the valve)
+ Falling {increasing of setpoint input results in closing of the valve)

Lower Value
Defines the operational lower range value of the input value (0%) in engineering units.
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Upper Value
Defines the operational upper range value of the input value (100%) in engineering units.

Unit (Input)
The engineering unit of the input value.

Setpoint Cut-Off CLOSE
When the servo setpoint goes below the defined percent of span, the valve is driven to the
CLOSED position. See figure 13.

Setpoint Cut-Off OPEN
When the servo setpoint goes above the defined percent of span, the valve is driven to the
OPEN position. See figure 13.

5.3.2 Working Range

Lower Value
Lower Value (Output Signal Range). Lower range value of the process wvariable (0%) in
engineering units.

Upper Value
Upper Value (Output Signal Range): Upper range value of the process variable {(100%) in
engineering units.

Unit (Output)
The engineering unit that the output value is reported in.

Lower Limit Valve Position

Lower limit of the valve position in percent of travel span. Travel span corresponds to the
Cutput Signal Range (Upper Value and Lower Value). See figure 13

Upper Limit Valve Position

Upper limit of the valve position in percent of travel span. Travel span corresponds to the
Output Signal Range (Upper Value and Lower Value). See figure 13.

5.3.3 Travel Time

Travel Time CLOSE
Setpoint for the time in seconds between the change of the state from OPEN to CLOSED.

Travel Time OPEN
Setpoint for the time in seconds between the change of the state from CLOSED to OPEN.

5.4 Human Interface Group
5.4.1 Maintenance

Calibration Date
Date of last calibration of the device.

Configuration Date
Date of last configuration of the device.

Maintenance Date
Date of last valve maintenance.

5.4.2 Simulation

Simulation
Enable or disable the simulation function.
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Simulation Value

For commissioning and maintenance reasons, it is possible to simulate the Readback by
defining the value and the status. This means that the Transducer Block and the Function
Block will be disconnected.

Quality
Signal quality information. See table 2.

Limit
Signal limit information. See table 2.

5.5 Certificates and Approvals Group

Device Certification
Certification of the device.
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5.6 Device menu

The items in the device menu are presented in figure 14.

SIMATIC PDM - NdB0O0pa

[0 Assembly Related Configuration

i Profibus Communication Fail Sofe Action
Figure 14. Device menu items.

5.6.1 Operation
5.6.1.1 Page AUTO
The page AUTO in the operation window is presented in figure 15. From this window it is

possible to change the operating mode of the device and change the value of the auto-mode
valve position setpoint (SP).

Figure 15. Operation / Auto.
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5.6.1.2 Page Remote Cascade

The page Remote Cascade in the operation window is presented in figure 16. From this
window it is possible to change the operating mode of the device and change the value of the
RCAS-mode valve position setpoint (RCAS_IN).

=

_ Good (Cascade): indiskzation schknowedged
|

Figure 16. Cperation / RCAS.
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5.6.1.3 Page MAN

The page MAN in the operation window is presented in figure 17. From this window it is
possible to change the operating mode of the device and change the value of the manual-
mode valve position setpoint (OUT).

Figure 17. Cperation / MAN.
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5.6.1.4 Page Simulation

The page Simulation in the operation window is presented in figure 18. From this window it is
possible to enable/disable the simulation function and simulate the Readback value and
status.

When simulation is enabled, the Analog Output Block and the Tansducer Block are
disconnected. The simulation value and status are copied to the AO Block Readback signal.
Simulation is useful during the device commissioning and maintenance.

HDBOOPA [Onling)

—— T

Figure 18. Cperation / Simulation.
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5.6.2 Flow characterization

When optimizing process control loop performance a linear relationship between the flow and
valve position setpoint signal should be established. This can be achieved by using this flow
characterization design tool.

Valve inherent flow characteristics curve tells the (normalized) valve capacity (effective flow
cross-section) versus the valve position. This curve is specific to the physical valve design.

Valve installed flow characteristics curve tells the (normalized) flow versus the valve position.
This curve is the result of the inherent flow characteristics curve and the process pressure
behavior.

The flow characterization design tool changes the valve inherent flow characteristics curve to
any desired curve. Current inherent characteristics table tells the flow characteristics
without any signal modifications. Desired inherent characteristics table tells the desired
characteristics. Based on this information, the tool calculates the required signal modification,
Signal medification table, which is as well user editable.

Current inherent characteristics table (Figure 19)

This table tells the inherent flow characteristics without any signal meodifications (flow
characterization is off). The table values are the relative flow coefficients at corresponding
valve openings.

Desired inherent characteristics table (Figure 20)
This table tells the desired inherent flow characteristics. The table values are the relative flow
coefficients at corresponding valve openings.

Fill table (Figures 19 & 20)

User defined - When this option is selected, the table can be entered by user.

Linear - Fills the table with linear characteristic values.

Equal percentage 1:25 - Fills the table with Equal percentage characteristic values.
Equal percentage 1:33 - Fills the table with Equal percentage characteristic values.
Equal percentage 1:50

Quick opening (Equal percentage inverse 1:25)

Quick opening (Equal percentage inverse 1:33)

Quick opening (Equal percentage inverse 1:50)

Meles L1-series butterfly valve - Fills the table with Neles specific characteristic values.
Meles R-series segment valve - Fills the table with Neles specific characteristic values.
Meles M-series ball valve - Fills the table with Meles specific characteristic values.
Clear - Clears the table.

Signal modification table (Figure 21)
Signal modification table. The table values are inputs at corresponding outputs.

Characterization (Figure 21)
This parameter controls the characterization. Options are:

Off - Shows the active state or turns the characterization off.

On - Shows the active state or turns the characterization on.

Calculate new Signal mod table from CURRENT and DESIRED tables

Clear Signal mod table

Enable new Signal mod table using all table values

Enable new Signal mod table using every second table value. This option fills the missing
points using linear interpolation.
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NOTE:

If the installed flow characteristics curve is known, this tool can ALTERNATIVELY be used to
modify the installed characteristics. In this case all the words INHERENT in the tool must be
understood as INSTALLED. The installed curve can be found by a simple process test or it

can be calculated by the Melprof software.

NOTE:
The dead angle compensation is done before the characterization.

Flow characterization - MODBOOPA [Onling)

Current inhererd characieristics taible | Desired inherent charscieristcs table | Signal modcation table | Curves |

2

Fel fiow 55% |E1T?

|E‘)Elihw
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|Hﬂlfluw

109 (00127 Pal flow E5% |czﬁaa

|Helﬂtm
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a09. | 00562 Bl flow B5% ||: 5616

|mnm

358 | 00727 Rl flow B0% |I'f 6746

|Eemu~
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458 |0 1158 Rl fiow 100% |1

|E‘)elﬂuw
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Transfer

[ |

Figure 19, Current inherent characteristics table.
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0.5500001

0.6000001

06500001

0.Fonaoa

0.7500001

08000001

08500001

08000002

0.8500002

05000001

:

Figure 20. Desired inherent characteristics table.

Flow choracterization - MODBOOPA (Online)

| Desiad nherent charsctaristics et

B4 .3BB02

BE BOBOA
BB 81118
8084278
57.80331 82 THEE3
635374 84 BE446
68.22008 96 06708
7224183 87 37798

AN A8 GEEAT

T8.a581 100

81.75772

g.h

|

Figure 21. Signal maodification table.
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The page "Curves" shows the Current, Desired and the signal modification tables in graphical
format.

Flow characterization - HLEDOFA
o i _

=

Figure 22. Curves.
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5.6.3 Valve test

To ensure that the control valves are working properly they can be tested with the Testing
function. Two control valve performance tests, the Hysteresis loop and Step response, can be
run with the device. The Step response test tells how rapidly the valve reacts to the input sig-
nal, while the Hysteresis loop test tells how large is the dynamic hysteresis + dead band,
which indicates friction guantity. The control valve test results can be used to diagnose the
condition of the control valve, thus showing the need for possible future maintenance work.
Running control valve tests is, therefore, very important predictive maintenance work and en-
sures optimal performance of the control valve in every situation. Note that control valve test-
ing affects process control by driving the control valve independently of the input signal from
the control system !

The valve test control page is presented in figure 23. Before starting the test, adjust the test
settings. Test can be started by pressing the button "Start test”. Test can also be cancelled
any time by pressing the button “Cancel test”. The dialog "Test state” shows the current sate
of the test procedure.

The graphic window shows the on-line measurements; Positioning value and Feedback value.
The window axis can be adjusted by double clicking the window. The purpose of this window
is just for monitoring the test execution. This window is not intented to be used to examine
the test results, since the sampling time is too long and not constant.

After successfull test, the test results can be found from the pages Step response test results
(fig 24) and Hysteresis test results (fig 25). The data for these graphs is collected by the
device itself. The data size is 50 measurement points.

Wakea test - MOEODPA  [Onling)

Valve test | Siep rescrse test resuhs | Hysteresis testrests |
Test setlings OF =
Tast type [Hysteresis loop test =] o 1 -
i Ty o
=0 o= =
Test starting setpaint | % | &8 8 _
= .‘.:'ﬁ
L step 5i 100 % (|2 3 ]
Dap or pSIIE | | ;i E __ E E
Tast duratian |1.'|n |-g ﬁﬁ-_h 52
B =1
§c 53
Test contral : R E a ;:E
Test state | irning B o =]
(=0 =
Start test | = ;
= =
L L L L UL L
Cancel tedt | 94930 95000 95030 95100
11100 Tirma 1110 [
Close | Heip |
Figure 23. Valve test.
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Yalve tegl - HOBDOPS |Onbees)

Vb e Siep
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Figure 24, Page Step response test results.
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Figure 25.

5.6.4 Write Protection

Page Hysteresis test results.

The window Write Protection is presented in figure 26. From this window it is possible to

configure three different write protection options

HW Write Protection. Indicates the position of a hardware jumper which protects all acyclic
write access to all writeable parameters of a device.
SW Write Locking. Protects all acyclic write access to all writeable parameters of a device
except this SW Write Locking one. Selections are On and Off.
Local Operation. Enables/Disables the local operation of the device. The operation of the
host has higher priority then the local terminal one. If communication fails for a time greater
30 sec, local operation will be enabled automatically. Communication failure is defined here
as absence of cyclic and acyclic communication for the specified time period. If Local

Operation parameter is disabled and the communication is working again, then the device
switch back to remote operation.
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Write Protection - MDBOOPA (Online)

White Protecion |
HW Write Protection |1 £l
swwrite Locking [ SuRTN - |
Local Operation  |Enabled =]
Transfer |
Figure 26. Write Protection.
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5.6.5 Calibration
5.6.5.1 Page Calibration

The page Calibration in the Calibration window is presented in figure 27. From this window it is

possible to run following calibration routines

+ Automatic Travel Calibration. This calibration calibrates the position sensor range and
tunes the servo control tuning parameters. This calibration must be done during the device
commissioning.

+ Position Sensor Calibration. This calibration is needed only when the position sensor
module is replaced. Position sensor is factory calibrated.

* Pressure Sensor Calibration. This calibration is needed only when the pressure sensor
module is replaced. Pressure sensor is factory calibrated.

+ Temperature Measurement Calibration. This calibration calibrates the on-board
temperature measurement. Temperature measurement is factory calibrated.

Each calibration routine prompts and advises the user via dialog boxes.

Calibration - NDE00OPA (Online)

Uzer defined table, part 1 I User defined table, pan 2 ]
Calibration Position Sensor Temperature Compensation ]

Autormatic Travel Calibration

Operation Status [Operation was succes|

Module Calibration

Start Posiion Sensor Calibration

Start Pressure Sensor Calibration

Start Temperature Measurement Calibration

Close

Figure 27. Calibration.
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5.6.5.2 Page Position Sensor Temperature Compensation

The page Position Sensor Temperature Compensation in the Calibration window is presented
in figure 28. From this window it is possible to configure the position sensor temperature
compensation. Options are

+ Compensation off. This selection turns the compensation off.

+ Compensation on, User defined table. This selection turns the compensation on and uses
the User defined table. User defined table (part 1 of 2) is presented in figure 29.

+ Compensation on, Default table. This selection turns the compensation on and uses the
default compensation table stored in the device memaory (permanently).

The position sensor temperature compensation is factory configured. The configuration is
needed only when the position sensor module is replaced.

Calibration - NDEOOFA (Online)

Uszer defined table, part 1 ] Usar defined table, part 2 |
Calibration Fosition Sensor Temperature Compensation

Position Sensor Serial Number | 11

Temperature Compensation ICDmpensatiDn on; Default table :]
Compensation off
Compensation on, User defined table
Lornpensation on, Defaulttable
Transfer

Close
Figure 28. Position Sensor Temperature Compensation.

34(52)

EFTA01216903



Operation

Calibration - NDEQOPA (Online)

Calibration

Uszaer defined table, part 1

Fosition Sensor Temperature Compensation
Lser defined table, part 2

Min -4p°c | 434576 o Ma -apee | 522254 9%
Min -35°C |43 4576 o Max -35°C | 926243 0%
Min -30°C |43 4576 % Max-30°C |97 9817 %
Min -25°C |43 4576 0% Max -25°C | 53.2593 0
Mim -20°C | 434576 o Ma -20%C | 23.5784 %
Min -15°C |43 4576 o Max-15%C | 238214 %
Min - 10°C |43 4578 % Max-10°C |34 0307 %
Min -5°C |434576 % Max-5°C |94.2074 0%
MinD°C |[434576 % Max0C |54.354 %
Min 5°C |434576 o Max 5°C | 944728 o
Min 10°C 434576 % Max 10°C |94 5653 %
Min 15°C |434576 % Max 15°C |24 6353 %
Min 20°C |434576 % Max 20°C | =4 6828 %
Transfer
Close
Figure 29. User defined temperature compensation table, part 1.
5.6.6 Reset

5.6.6.1 Page Factory Reset

The page Factory Reset in the Reset window is presented in figure 30. From this window it is

possible to carry out three different reset functions

+ Factory Reset resets device parameters to default values. The bus address remains the

same.

+ Warmstart of the device. All parametrisation remains unchanged.
s Reset the bus address to value 126.
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Peset - NDBOOPA ([Online)

Factory Reset l Reset Disgnostics |
Factory Reset [F;:u_'luw Rezet j

Checlk Back VarmStar

Reset Address to '126
Diagnasis Power supply failed =]
Wore information available. |
Diagnosis Extension | Pneumatics problem -]
-|
Transfer |
Figure 30. Factory Reset.

5.6.6.2 Page Reset Diagnostics

The page Reset Diagnostics in the Reset window is presented in figure 31. From this window
it is possible reset following diagnostic trends

+ Ewvent history

+ Travel Deviation trend

+ \alve travel vs. time trend

* Load Factor trend

+ \alve travel counters

» Actuator travel counters

Reset - NDSOOPA (Online) E

Factory Beset Feset Diagnostics l

Reset Diagnostics |\-’alvu travel counters j
Mone
Event history
Travel deviation trend
Walve travel vs time frend
Load factor trend

fvalve travel counters
Actuator travel counters

Transfer

Figure 31. Reset Diagnostics.

36(52)

EFTA01216905



Operation

5.7 View menu

The items in the view menu are presented in the figure 32.

F SIMATIC POM - NdB00pa
Eile Device oG Cptions  Help

EI gl !I.' Display
w Device Status

B Tdent Yale Diagnostics
O Event Log
- E' ¥ Toolbar
-
¥ Status bar

Update |74

rValve
Batch Information

Figuré 32, View menu.
5.7.1 Display

5.7.1.1 Page Measured Value

The page Measured Yalue of the window Display is presented in the figure 33. This window
monitors the Setpoint, Readback value and related information.

bisplay - NDE0OPA (Onling)
Mensurad Value | Cutpu |
Readback Yalue 50 49736 9%,
0% 50 % 100 %
Readback Value
Readback Yalug 159-49335 I%"- Guality |- =
Limit | =
Setpoint
Setpaint |5'1 % Quality | []
Limit | E|
Vahee Position Jineer =]
Setpaint Deviation |3D 28838 |%
Check Back Status OK =1
4 |
o
Figure 33. Display \ Measured Value.
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5.7.1.2 Page QOuftput

The page Output of the window Display is presented in the figure 33. This window monitors
the AOQ Block Qutput and Positioning value. The signal modifications presented in figure 13
and characterization impact between these two signals. Positioning value is the final servo
control setpoint after all signal modifications.

bisplay - MDEOOPA (Online)
WMeasured Value  Duipul |
Output Value 50 %
0% 50 % 100 %
Output Value
Output Vale |50 |%  Qualty [Cood ]
Limit | E
Pastioning vValue EGSD‘I“E %
0% 50 W 100 %
Positoning Walue
Pasitioning Yalue |B|:|-B':|1"‘E |“-"¢ Chuslity | I~
Limit Mot i =
Check Back [Status OK =
|
Chose | Help |
Figure 34. Display \ Cutput.
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5.7.2 Device Status
5.7.2.1 Page General

The page General of the window Device Status is presented in the figure 35. This window has
first some identification parameters and the last three ones are diagnostic parameters.

bevice Status - »B00PA

Figure 35. Device Status \ General.

Parameters Checkback, Diagnosis and Diagnosis Extension report the device diagnostic
status messages. These parameters are explained in tables 1, 3 and 4, correspondingly.
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5.7.2.2 Page Profile

The page Profile of the window Device Status is presented in the figure 36. This window
monitors the revision level of the static data associated with the three blocks. The Static
Revision No. is changed by the device each time a static parameter has changed in value.

Device Status - NDB0OPA ([Online)

Figure 36. Device Status \ Profile.
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5.7.3 Valve Diagnostics

The WDB0OFA valve controller continuously monitors control valve behavior. It records valve
travel trends, histograms and possible alerts. Trends and histograms show how the valve has
operated over a long time period. Alerts tell about the latest problems in control valve
operation including control behavior and ND800PA valve controller faults. Valve and actuator
travel distances and reversals are also counted to inform the user of the need for
maintenance.

All the diagnostics information is very important for the process control and maintenance
needs. Diagnostics information is on-line data which allows the process automation people to
check the condition of the control valves anytime needed. This checking is done in real-time
and it does not disturb the process. With these trends, histograms, travel distance and
reversal counters and alert reports user can schedule the maintenance needs for the control
valves. This is highly important predictive maintenance and it allows control valves and
therefore the whole process to work more accurate and more reliably.

5.7.3.1 Page Measurements Trend

The page Measurements Trend of the window Valve Diagnostics is presented in the figure 37.

This window trends following measurements

s The Actuator Pressure Difference graph can be used to check that the control valve is
working properly. With the aid of pressure information, possible friction and actuator
leakages can be discovered by comparing prevailing and previous pressure curves.
Actuator pressure is the pressure difference in double-acting actuators and the pressure
opposed to the spring in single-acting actuators.

* The Device Temperature graph shows the temperature inside the NDBOOPA wvalve
controller on the PCB (Printed Circuit Board). The temperature information can be used for
checking that the environmental temperature is within specified ambient temperature limits.
This ensures reliability of the NDBOOPA valve controller.

* Device operation time. This comprises the total time during which the valve controller has
been operating, and is displayed in hours. Resetting the diagnostics does not affect the
total time.
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Valve Diagnozhcs - NDEDOPA [Dnhne]
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Figure 37. Valve Diagnostics \ Measurements Trend.
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5.7.3.2 Page Travel Counters

The page Trawvel Counters of the window Yalve Diagnostics is presented in the figure 38. This
window monitors following parameters
+ \alve number of full strokes. The distance the valve has traveled in full strokes. One full
stroke means valve movement from 0 to 100%. E.g. if valve moves from 40% to 50% full
strokes increases by 0.1.
Valve number of reversals. The number of changes in valve movement direction.
Actuator number of full strokes. The distance the actuator has traveled in full strokes.
Actuator number of reversals. The number of changes in actuator movement direction.

Valve Diagnostics - NDBOOPA (Online)

Figure 38. Valve Diagnostics \ Travel Counters.
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5.7.3.3 Page Travel Deviation Trend

This trend shows the deviation between the setpoint and actual travel during total valve
operation time. The travel deviation trend can be used to analyse present and predict future
behaviour of the control valve. The travel dewiation is not updated when the valve is
appropriately fully open or closed.

Valve Diagnostics - NDB0OPA (Online)

Measurements trend | Trawel Counters |
Actuator Load Factor Trend Trawel Dewaation Trand I “alve Travelvs. Time Trend
8l
(3]
oo
2~
=
Sw
m
% "
o
=
&
=™
I
) il
L L e
-500 -400 =300 =200 -100 0
Time [h] M
Travel Deviation Warning Limit | 2 %
Travel Deviation Alarm Limit | 10 U
Cloze | Help

Figure 39. Valve Diagnostics \ Travel Deviation Trend
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5.7.3.4 Page Actuator Load Factor Trend

This trend shows the load factor of the actuator as a percentage. In the case of a single acting
actuator, the load factor shows the actuator load with respect to the present spring force, ie.,
a load factor of 100% indicates that the actual load may exceed the spring force. For double
acting actuators, the load factor shows the actuator load with respect to the user-given supply
pressure level, i.e., a load factor of 100% indicates that the actual load may exceed maximum
attainable pressure difference being equal to the supply pressure. The trend can be used for
analysing the condition of the control valve. A high load factor indicates the presence of high
friction or an undersized actuator if the given supply pressure is egual to actual supply

pressure level. The load factor is not updated when the valve is appropriately fully open or
closed.

Valve Diagnosties - NDBOOFA (Online)

Measuremeants trend ] Treveel Counters |
Actuator Load Factor Trend | Travel Dewviation Trand “alve Travel ve. Time Trand I
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Load Factor Alarm Limit |83 %
Close | Help

Figure 40, Valve Diagnostics \ Actuator Load Factor Trend
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5.7.3.5 Page Valve Travel vs. Time Trend

The histogram illustrates the valve's opening history as percentages of total valve operation
time. VYalve opening is on the horizontal axis and percentages of operation time on the vertical
axis. This histogram can be used to check valve sizing. If the valve operates mostly in small
openings, this indicates that the valve is oversized for the application.

Elapsed trend time reports the time during which the data for the statistics displayed have
been collected, and is displayed in hours.

Valve Diagnostics - NDBOOPA (Online)

teasurermnents rend

Actustor Load Facior Trend
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Valve travel [%] L]
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Close | Help |
Figure 41. Valve Diagnostics \ Valve Travel vs. Time Trend
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5.7.4 Eventlog

Event log holds 20 latest events and failures stored in the NDB0OOPA memory.

s Event - Event description.

s+ Count - Number of consecutively occurred events.

* Time stamp - Event time stamps represented in device operating hours. If there are
consecutively occurred events, the time stamp reports the last event occurrence time.

Figure 42. Event Log, part 1.
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Appendix A. Parameter table

6 Appendix A. Parameter table.

The NDBOOPA parameters can be accessed by using an OPC or DDE server from any
vendor. The parameters are listed in the following table.

Table 5.
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1.1.2000

I

HEADER uneigradib |6 r
Dir_ID Diractory ID [reserved)
Mum_DHr_Rev Diractory Ravision Number
Mum_Dr_Oibj Murmnber of Directaory Objects {Direclones)
Mum_Dir_Entries Teaal Mumbsar of Direglory Enfries
First_Camg_Dir_Entry Entry number of fist Compasite List Dir
Eniry
Mum_Comp_Dir_Erry Murnbiar of Composita List Diractory Entries
COMPOSITE_LIST _DIRECTORY_EN unsigredié |12 r
TRY
Start_FE_Ref Diractory Index Physical Block (Rescurca
Black)
Num_PB Mumber of Physical Blooks (1)
Start_Firsi_TB_Raf Diractory Index for first Tranaducer Block
MNum_TE Mumnber of Transducer Blocks
Start_Firsi_FB_Raf Diractory Index for first Funciion Block
Mum_FBE Murmnber of Function Blocks
Siat_Irden_FE Communication related address indax to FE
Mum_PB_Param {Incl. reseroed calls)
Shot_Index_TH (RbErute inmex)
Mum_TE_Param (Ind. reserved calls)
Shat_Index_FB (Absalute index)
Mum_FE_Faram (Incd. rasarsad calls)
Physical Block
BLOCK_OBJECT Black characteristic ds32 1 r
resaryed
EBilock Oibject Black type {physical}
Parenl Class
Class
DO-Relerence [reserved)
DD—Revison (resanad)
Prafile Pa profile number assigned by PRO for
FROFIBUS - PA = 64, Compact Class B
Prafile Ravision
Exacution Tima far huture use
Mumber of Paramelers.
Index of VIEW 1
Mumbsar of View Lisls
ST_REW Counfer lhat & incremenled on every|unsignedif |1 r
change of configuration parameters
TaG_DESC Uniques {ag in the sysiem thal the user can|visible_sirin |32 T,
spacily b
STRATEGY Stralegy VWalue can be witten to by user for|unsigned1E |1 T,
alarm processing
ALERT_KEY unsignedd |1 .
TARGET_MODE Tamget mode of the PE = Auls unsignedd |1 .
MODE_BLE Block mada 4537 1
Seclual fulo
Farmitiad ]
Mommal fulo
ALARM_SUM Alarm status ds42 1 r
Cumrent_Alarm
Unacknowladged
LUnrapanad
Disabled
SOFTWARE_REVISION Salftwane Ravision actal_sirng |16 r
HARDWARE _REVISION Hardware Revisian octet_siring |16 r
DEVICE_MAM_ID Marufachurar identification ureignadig 1 r
DEVIGE_ID visible_sirin |16 r
q
DEVICE_SER_MNUM Diewica seral numbar vislle_sirin |16 r
a
DIAGNOSIE Dizmgnostic information | bit-coded) actal_siring (4 r
DAGNDSIS_EXTENSION Marufachurer  specific  esiansion  So|ochal_siring |6 r
DIAGHOSIS
DIAGNOSIS_MASHK Bitz supporied by DIAGNOSIS actal_siing (4 r
DIAGHOSIS_MASK ENTEMSION Hits supparied by |actal_string |6 r
DIAGNOSIS_EXTENSION
DEVICE_CERTIFICATION cotel_siring |32 v
WRITE_LOGKING \Wrile profechion salecion unsignadif 1 row
FACTORY_RESET Resat devics o default valsas uneignadit |1 W
DESCRIPTOR petel_slring |32 T,
DEVICE_MESSAGE actat_siring |32 row
DEVICE_INSTAL_DATE Diate af device installagian actal_siring |18 e
LOCAL OF_ENA Engble | Sizable local cperation unsigracd |1 oW
IDENT_MWUMBER_SELECTOR Swilch: Profile 1D Manufacturer 1D unsignedd |1 T,
HW_WRITE_PROTECTION Indicales the stale of the write probaction T,
DIP switch
DEVICE_PCE_SN r
VIEW_1 siruct 4 r
1 ST_REW
& MODE_BLK
7 ALARM_SUM
13 DlAaGEROSIE
Transducer Block
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Appendix A. Parameter table

B b3 BJ B3R BRI RS BRI RS PRI B BRI RS RD R

b B2 P

B R BRI R ORI R ORI ORI RS ORI RIPD

SB

58

G0

61
G2
63

G5
GE

&7
6B
65
100
102
104
105
106
108

190
112
114

116

118

Sy

-k ok
Sawm

=

e

T

T2

Tie 21

1.1.2000

B
5

2

E o

E

R
]
=

=

LEE L
Automation
M5
Automalion

none

DEVICE_CALIE_DATE
DEVICE_COMFIG_DATE
Lib_T¥PE
RATED_TRAVEL
SELF_CALIE_CMD
SELF_CALIE_STATUS
SERVD_GAIN_1
SETR_CUTOFF_DEC
SETP_CUTOFF_ING
TRAVEL_LIMIT Low
TRAVEL_LIMIT_LIP
TRAVEL_RATE_DEC
TRAVEL_RATE_ING
WALVE_MAINT_DATE
[FOsImIDNING vaLUE

Walua

Siatus.
|FEEDBACK WALUE
Walue

Slatus
WALVE_MAN

ACTUATOR_MAN

WALVE_TYFE
ACTUATOR_CLASS
ACTUATOR_FAIL_ACTION

WALVE_SER_NUM
ACTUATOR_SER_NUM
ADD_GEAA_SER_NUM

ADD_GEAR_MAN
AD0_GEAR_ID
ADD_GEAA_INST_OATE
|
SERVO_PARAM_B
ACT_TYPE
LIMIT_SWITCHES
SUPPLY_PRESSURE
POSITIONER_FAIL_ACTION

POS_SENSOR_ROT
DEAD_ANGLE_COMP
SOURCE_CHARACTERISTICS_TAR
LE

tabla_valus

FILL_TABLE
TARGET_CHARACTERISTICS_TASL
E

table_walue
FILL_TASLE
SIGMAL_MOD_TASLE
ek _valus

Block charactaristic

Block byps |ransducer)

P profile numbar assigned by PHNO o
PROFIBUS = P = 84, Compact Class B

far fufure use

Counfer lhat & incremenled on every
changa of cordiguration parametars
Liniques 16 In thie syslem that the user can

spacify
Sarategy Welua can ba writtan to by user for
alarm processing

Target mode of the TRANSDUCER = Auts
Block moda

fulo

Auto

At

flarm stalus

Calibration data of the dewica
Configuration date af he devioe
Linearizalion type

Ratad travel of the valva
Calibralion stari

Saatus of cabbration

Zarva cantraller gain

Salpoint culol

Salpaing cutoh

Valve pesition limitation

Walve position limitation

Trawsel rabe limitation

Trasal rata limitaton

Diage af wabwe maintenance
Walve positon  selpoint after  all
madifications

signal

Measured valve posilion

‘alve manudacturar
Actuator manufachiner

Valve type

Actuaior class (ahways slecropnesmatic)
Actusior fail safe pasilion during LOSS OF
SUFPLY FRESSURE. This paramatar s
irformalional anly.

Walve sanal numbear

Actualor sabal number

Sarial Mo, of the geaning

Gerari ng manufaciurer

Gearing |dendicetion

Diata al installation of gasring
Sarvo cantraller luning parameter O
Saren controllar luning persmetar B
Actualor bype

Limnit ssilch presanca sekaction
Zupply pressure aslimabe

Configuration of the aclion taken during tha
LOSS OF SUPPLY POWER [supply
pressre (B awallabla), This eclion tekes
place ALSO when the positionsar soffwara
natices o fatal device faiure.

Fasition sansor rlation

Diead nple compeansaltion
Saurce charachanshics isble

Relative flow coafficiants
Fill table

Targat characterstics 1able
Relative flow coefficents
Fill table

Cutput walusas

55

unsigred] &
wisible_sirin
El

unsigrad1é

unsigrasd
unsigredl
d537

ds42

CictetString
Olcted String
Unsignedi
Unsignedi
Unsignedd
Float
Floal
Floal
Fipat

Float

Float

Ot String
bDs_33

IEEE-T54
Teal
unsigrasd

IEEE-754
Tloat
unsigredi
OchatString

CictetString

LHH!E'INH-

Unsignedi
Unsignedi

CichatString
Ot String
OichatString

‘Ot String
CictetString
DichatString
Toal
Tloat
Unsignedi
Unsignedsd
ot
Unsignedd

Unsignedd
Tlcat
siruck

ot
Unsigned &
siruct

Toal
Unsigned B
siruct

Tt

ii‘iii

EEEETEETETE

.iiliiiilf.iifii
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Appendix A. Parameter table

H off CHARACTERIZATION Charactanzation control Unsigned B row
2 120 ACT _PRESSURE Actualsar pressure diffsrencs messuremant | lcat r
2 122 DEY_TEMFERATURE Dewica tamparabura measurement et r
2 124 OPERATION_TIME Diewice cperalion lime Toal r
2 126 EVEMNT_LOG_EVENT_TABLE Evant lag sdruct r
11020 table_walue Unsigned1G
2 128 EVEMT_LOG_COLUNT_TABLE Ewani log siruck r
110 20 tabila_walis Unsigned16
2 130 EVEMT_LOG_TIME_TABLE Ewvent lag siruct r
T 20 tabila_walua ot
2 132 TRAVEL_DEVIATION_TREMO_TIME |Trawel deviafan trend slruct '
_TABLE
1120 table_walue Toal
2 134 TRAVEL_DEVIATION_TREND_ERAD| Trawal daviadon frand sfruct r
R_TABLE
1o 20 table_valus Tt
2 135 2 TRAVEL_DEVIATION_WARMING_LI | Trawal daviadion frard et row
BT
2 1346 o TRAVEL_DEWVIATION_ALARRM_LIMIT ot W
2 138 WALVE _TRAVEL_WS TIME_TREND slruct '
1110 tabila_walusa lat
2 " ELAPSED TREND TIME Tlcat r
2 140 LOAD_FACTOR_TREMD_TIME_TAB siruct r
LE
112 20 tabile_valus Tcat
2 142 LOAD_FACTOR_TREMD_FACTOR_T siruct r
AELE
112 20 tabile_valus Tcat
2 143 50 LOAD_ FACTOR_WARNIMG_LIMIT Toal T, W
2 144 05 LOWAD_FACTOR_ALARM_LIMIT et T
2 146 WALVE _TRAVEL_COUNTERS siruct r
2 1 FULL_STROKES ot r
2 2 250000 FULL_STROKES_WARMIMNG_LIMIT Unsignedi2 I,
2 3 REVERSALS Unsigned3z r
2 4 1000 pon REVERSALS_WARNING_LIMIT Lnsigneddz W
2 148 ACT_TRAVEL_COUNTERS slruct '
2 1 FULL_STROKES et r
2 2 250 000 FULL_STROKES _WARMIMG _LIBIT Unsignedd2 T, W
2 3 REVERSALS Unsigned32 r
2 4 1000000 |REVERSALS \WARNING_LIMIT Unsignediz r,ow
2 150 0 RESET_DIAGNOSTICS Unsignedd oW
2 162 WALVE_TEST siruct I,
2 1 Stap TEST_TYPE Unsigned16 row
2 Z 20 TEST_STARTING_SETPOINT Tt T
2 3 20 TEST_LOOP OR_STEP SIZE Teal I,
2 4 in TEST_DURATION fleat row
K 1] idle TEST_ETART Unsignedi T,
2 154 |LAST _vALVE _TEST_SETTINGS siruct r
2 1 TEST_T¥PE Unsigned16 '
2 Z TEST_STARTING_SETPOINT Tcat r
2 3 TEST_LOCH_OR_STEP_SIZE et v
2 4 TEST_DURATION et r
2 156 LAST_VALVE_TEST_SP_OR_TIME_ siruct r
TABLE_1
110 25 tabila_walis et
2 168 LAST VALVE TEST_SP_OR_TIME_ siruct r
TABLE_Z
11025 table_walue flcat
2 1E0 LAST_VALVE _TEST_FOSITION_TAB siruct r
LE_1
1o 25 fable_walus st
2 162 LAST_VALVE _TEST_FOSITION_TAB siruct r
LE_2
1o 25 fable_walus st
2 164 0 POS _SEMNSOR_SN Fasilion sensor serial numbier Unsignedi2 T,
H 168 POS_SEMSOR_TEMP_COMP Fasiticn sansor temaparaturs (Lnsigneds row
compansalion
2z 170 POS_SENSOR_TEMP_COMF_MIN_ |Fosition sansor temapsaratuna (siruct row
TABLE compsnsalion table
110 26 table_walue flcat
2 172 P05 _SENSOR_TEMP_COMP_MAX_ |Fosition SENsOr temapsarabuna |struck T,
TABLE compansalion table
110 26 tabla_walusa et
2 210 siruct 3
ZT_REW
MODE_BLEK
ALARM_SLIM
12 a Black charactarisiic dsid 1 r
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Appendix A. Parameter table

1
2 D2 Block Oibject Block type {function}
3 REiEe Parent Class Culput
q Ol Class Analog autput
5 (0000000 |DD-Referance |rasared)
& bl DD -Revisian (resensed)
T e 002 Profile Fa profile numbar assigned by PRO for
FROFIBUS - PA = 64, Compadt Class B
B 300 Prafile Revision
o LEie] Exacution Tima far fufure use
10 i) 3:2 Mumber of Paramelers
n el Inclax ol WVIEW 1
12 01 Mumber of View Lisls
3 1 i ST_REW Gounter that & incremented on avery|unsigraciE |1 r
change of configuration parameters
3 2 TAG_DESC urllqtr; 18 In Wi setem that the user can|visible_strin |32 [
spact q
3 3 o STRATEGY Stralegy Walue can be wiltan 1o by user for|unsigned1g |1 T,
alarm processing
& 4 0 ALERT_KEY unsignedd |1 T,
] 5 (el TARGET_MODE Targat made of tha A0 = At unsignadd |1 row
3 & MODE_BLE Black madea ds37 1 r
1 el Aiual Auto
2 Dsled Parmitted fulo
3 REie) Mormal Ao
3 T ALARNM_SUM Alarm stalus ds42 1 r
1 D000 Curent_Alarm
Z 0 Unacknowladged
3 D000 Unireparied
4 Rty Disabled
& BEATCH_INFORMATION Stored information for balch processes racomnd 4 T,
1 0 Batch_ID unsinanaz
2 L] Equipment unsigred] &
3 0 Operation unsigred] &
4 i Fhasa unsigradlé
3 El SP Salpaint in per cand, with rel, to PY_SCALE |ds33 1 E r,w
1 0 Walug |IEEE-T 4
flcat
z LERE: Siatus. ureigradd |1
3 11 PV_SCALE Sealing of the saipain ds38 1 e
1 100 EL at 100%
2 0 EL at 0%
3 1342 Units Index
4 2 Decimal Poin
3 iz READBACK Readback in per ocend, with ref.  ta|ds33 i x r
PY_SCALE
1 o Walue IEEE-TE4 4
Tinat
2 Slatus unsigrnedd |1
3 14 |RCAS_IN Satpaint in Remote Cascads mode 4533 il " row
1 0 Walue |EEE-754 4
Toal
Z LERE] Slatus unsigradd |1
ki 21 1 IN_CHANMEL fuzmignment to the transdwosr block unsignad1f |1 T,
[T
£ 22 i OUT_CHANNEL Azsignment ta the transdwosr block unsigredi1E |1 T,
(pasiticning)
3 23 an FEAFE_TIME Response lime afler communication failure | flcat 1 T, W
3 24 2 FSAFE_TYFE Typa of response 1o communicaton 1ailune  |unsigradd |1 rw
ki 26 0 FEAFE_WALLIE Salpaint on communication failure flcat 1 T,
1 27 RCAS OUT Reathack in Remobe Cascads mada ds3d 1 * r
1 i value |EEE-T54 4
Toal
Z Silatus unsigradd |1
ki 3 Discrale pasilion s i r
1 Walug unsignasd 1
2 Slatus unsignedd |1
3 37 SETF_DEVIATION Diffaranca babween position saipaint and |ficat 1 r
mMaasLIramant
3 33 CHECK_BACK Dierwice informatlion achal_string |3 X r
3 34 (eBFTEO  [CHEGHK_BACK_MASK Mask for davice infarmation achal_siring |3 r
3 35 SIMULATE Sirnulation of the readback ds50 1 r,ow
Simidata_Siatus
Simulale_Value
i Simidate_En / Msable
ki Kl 0 INCREASE _CLOSE Fasilioning direction unsignedd |1 T,
3 ar ouT Salpind  n o par  cont, with  ral tolds33 1 r
CUT_SCALE
1 0 Walue |EEE-754 4
Tipat
4 Slatus unsignedd |1
3 38 OUT_SCALE Sezaling of the output value ds36 1 row
1 100 ELF at 100%
4 i EL at 0%
3 1342 Unils Index
4 ' Dacimal Foint
3 Gd VIEW_1 iruck ]
1 ST_REWV
& MODE_BLE
v ALARM_SLIM
12 READBACK
31 | ]
33 CHECK_BACK
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Appendix B. Adding the NDBOOPA to the PDOM project.

7 Appendix B. Adding the ND800OPA to the PDM project.

The following table is a copy from Siemens document “Using SIMATIC PDM to connect a
(Standalone-Version)"

PROFIBUS  PA

device to a
(simaticpdm_pa_e.pdf).

PROFIBUS

interface

Table 6. Adding the NDBOOPA to the Simatic PDM project.

Action

Mouse action

Input

Remark

Start SIMATIC POM

o~

Double click on the SIMATIC-
Manager

Thes starts e SIATIC Managar,
Tha SILATIC MManager is ssad o st
wp Eha communscation ways; whech
ara used by SIMATIC PO

Seledl he Process Device
Metwork View as default
view

Options -> Customize -> Viaw ->
JProcess Device Metwork Wiew*

Sel the PCIPG-Interface

VYOV Y

Options -=  Set PG/PC-Interface”
Click on .. CP5511(Profibus)
Click on Properties”
Make following sattings:
- Profila: DP
- Transmission Rate: 45 45kbps
- Desalect Mot the Only

¥ yous v Tatal 7] ==
sdaplel, mEke sue the SEIMATIC Msl
@dapled i connachisd W0 the PGCMCEA

card

Click on Nabworks” in the left
window

Right mouse bution -> Insert new
objact == PC

Masler Active”
Creala a new project = Fila == New Enter the project name
+ Click on ,OK"
Insen a PROFIBUS DP # Double click on networks” in the
netawork right window
= Click on .ratworks” in the left
window
# Right mouse bution -> Insert new
object -= PROFIBUS DP network
Insert a PC

Dafine the new PC to the
active PC

Click on PC in the left window
Right mouse button -> Oplions -=
Define current PC

By sebecting "Dedre curnerd FLE the
Pl aljed] wou e inserisd inla e
praject w rarked o ndicale tha il =
wesed A tha ackive PG

Insert a interface in the
aclive PC

Click on (x)PC" in the right window
Right mouse bution -> Insert new
object -> PROFIBUS DP interface

Salect the correct network
for the PROFIBUS DP
interface

Double dick on (x)PC" in the right
window

Click on JPROFIBUS DP intarface”
in the right window

Rigit mouse button > Object
properies

Selact Page MNetwork”

Select PROFIBUS DP network
about the armow

Click on JOK®

Insert a PA davice

Click in the left window on
LROFIBUS DP network™

Right mouwse button -> Insert new
object -> PROFIBUS PA davice

Enter the device nama
==Click on JOK”

Sol the device address

Click on the new PA device in the
right window

Right mouse button -> Object
properties

Select Page .Connection”

Enter the PA address
-=Click on 0K

T ha ackdrass must ooemaspond to the
P address of the connmeciod devica
Diofault adcress: 156

The parametering of the
device is within SIMATIC
PDM

Double dick on the new PA device
in the right window

Selact the right device about the
manu free (This menu comes only
by the first selection.)

The parametaring of the device is
within SIMATIC PDM
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