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NOTICE
NOTICE indicates a property damage
message.

Note: Supplementary explanations, informa-
tion and tips

Definitions of the signal words used in these instructions
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1 Description

1.1 General

These instructions EB 8389 EN supplement
the standard Mounting and Operating
Instructions for Type 3730 and Type 3731
Positioners with firmware version 1.51 and
higher.

EXPERTplus is a diagnostic firmware inte-
grated in the positioner which allows the
predictive, status-oriented maintenance of
pneumatic control valves.

EXPERTplus records the valve faults while the
process is running (automatic mode AUTO)
and issues messages on the required main-
tenance work. In addition, numerous tests
can be performed in manual mode (MAN)
to pinpoint emerging faults.

The diagnostic functions of EXPERTplus are
completely integrated in the positioner. Di-
agnostic data are compiled, saved and ana-
lyzed in the positioner itself. Classified status
messages on the state of the valve are gen-
erated from the analysis.

Operation using
TROVIS-VIEW3/DD/DTM/EDD

Using the TROVIS-VIEW3 software or
DD/DTM/EDD, EXPERTplus allows the pa-
rameters to be viewed and set conveniently.

All the parameter settings that are changed
over the operator interface must also be
downloaded onto the positioner to allow
them to become effective.

On-site operation

The parameters of partial stroke test can be
configured and the test started at the
positioner itself. All parameters that can be
changed at the positioner are also assigned
a code in addition to the parameter name.

To change these parameters, the configura-
tion of the positioner needs to be enabled
first using Code 3. Refer to standard instruc-
tions of the positioners.

Note: The operation described in the follow-
ing sections is performed in the TROVIS-
VIEW3 software.
Installation and operation of TROVIS-
VIEW3 is described in the standard instruc-
tions (Table 1).
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Positioners Standard instructions

Type 3730-2 EB 8384-2 EN

Type 3730-3 EB 8384-3 EN

Type 3730-4 EB 8384-4 EN

Type 3730-5 EB 8384-5 EN

Type 3731-3 EB 8387-3 EN

Type 3731-5 EB 8387-5 EN

Table 1 · Standard instructions



1.2 Diagnostic functions

There are two main groups of diagnostic
functions available: Statistical information
(in-service monitoring) and Tests (out-of-ser-
vice diagnostics).

Table 2 contains a summary of the diagnos-
tic functions and what insight they provide
about the state of the control valve.

Statistical information

Data are recorded while the process is run-
ning without disrupting the process.

Tests

These tests are performed in the manual
mode (MAN) as the positioner cannot follow
the reference variable to control the position
of the valve at the same time. The valve
moves to a certain position defined by the
test settings and the valve moves through its
full working range.

Note: In the event that the optional solenoid
valve is triggered or the forced venting func-
tion is activated, an active test is stopped
and the positioner changes to the fail-safe
position.
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Description

Statistical information Test analysis

Open/Close (not Type 3730-4) Breakaway time, transit time, valve end position

Data logger According to trigger status

Travel histogram x Shifting working range, working range

Setpoint deviation histogram e
Limit working range, inner leakage, connection positioner -
valve, absolute value of max. setpoint deviation

Cycle counter histogram External leakage, dynamic stress factor

Drive signal diagram · Steady-state Air supply, leakage pneumatics

Drive signal diagram · Hysteresis Friction, external leakage

Trend of travel end position Observing end position, zero point shift

Tests Test analysis (over the working range of the valve)

Drive signal diagram steady-state Air supply, leakage pneumatics, actuator springs

Drive signal diagram hysteresis Friction, external leakage

Static characteristic Dead band

Partial stroke test (PST) Overshoot, dead time, T63, T98, rise time, settling time

Full stroke test (FST) Overshoot, dead time, T98, rise time, settling time

Table 2 · Diagnostic functions and test analysis



1.3 Application type

Two types of valves are available: Control
valve and Open/Close (on/off) valve. The
MAN and AUTO operating modes can be
selected with both types of valves.

Depending on the type of valve that has
been selected, the positioner has different
diagnostic functions (Table 3) and behaves
differently in the automatic mode (AUTO)
(see Table 4).

Positioner – Start-up

– Application type (Code 49 - h0): [Control
valve], Open/Close valve

Note: The application type cannot be se-
lected for Type 3730-4. This positioner al-
ways has the "control valve" application
type.
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Application type Control valve Open/Close valve

Operating mode AUTO MAN AUTO MAN

Statistical information

Open/Close – – • –

Data logger • • • •

Travel histogram x • • • •

Setpoint deviation histogram e • • • •

Cycle counter histogram • • • •

Drive signal diagram · Steady-state • • � �

Drive signal diagram · Hysteresis • • � �

Trend of travel end position • • • •

Tests

Drive signal diagram steady-state – • – •

Drive signal diagram hysteresis – • – •

Static characteristic – • – •

Partial stroke test – • • •

Full stroke test – • – •

• Test is performed
– Test cannot be performed
� Test is performed, but not analyzed (i.e. a message is not generated)

Table 3 · Diagnostic functions



1.3.1 Discrete analysis in
open/close valves

Note:
– The travel range of open/close valves is

defined using the fail-safe position and
the given Operating point. As a result,
the following parameters to define the
operating range and the range of the re-
ference variable cannot be changed or
analyzed:
Travel/angle range start (Code 8) Tra-
vel/angle range end (Code 9)
Travel/angle lower limit (Code 10)
Travel/angle upper limit (Code 11)
Reference variable range start (Code 12)
Reference variable range end (Code 13)

– The "open/close" application type can-
not be selected for Type 3730-4.

The reference variable of open/close valves
is discretely analyzed in automatic operat-
ing mode (AUTO):

Fig. 2 A

If the reference variable is below Limit oper-
ating point at the start of automatic opera-

tion, the valve moves to the fail-safe posi-
tion. If the reference variable increases and
exceeds the Limit operating point, the valve
moves to the Operating point. The valve
moves back to the fail-safe position if later
the reference variable falls below the Limit
fail-safe position.

Fig. 2 B

If the reference variable is above Limit oper-
ating point at the start of automatic opera-
tion, the valve moves to the Operating point.
If later the reference variable drops below
the Limit fail-safe position, the valve moves
to the fail-safe position.

Starting the partial stroke test (PST)

Figs. 2 C and D

A partial stroke test is started when the ref-
erence variable moves from a defined posi-
tion (fail-safe position or Operating point)
into the range between Lower limit test start
and Upper limit test start and remains there
for longer than six seconds. The valve moves
from the last defined position to Step start.
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Control valve Open/Close valve

AUTO mode The positioner follows continu-
ously  the reference variable.
The valve position (current posi-
tion) appears in % on the display.

Discrete analysis of the reference
variable.
The valve position (current posi-
tion) in % and O/C (Open/Close)
appear in alternating sequence on
the display.

MAN mode The positioner follows the reference variable given over local operation
or over acyclic communication.

Table 4 · Behavior in automatic (AUTO) and manual (MAN) modes
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Starting the partial stroke test (PST)
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Code 49 - h1 =
Code 49 - d2
Code 49 - d3

Code 49 - h5

Code 49 - h4

Code 49 - h2

Code 49 - h3

Reference variable w
Valve position x

Example:
Fail-safe position: 0 %
Operating point: 100 %

Code 49 - d2: Step start
Code 49 - d3: Step end
Code 49 - h1: Operating point
Code 49 - h2: Limit fail-safe position
Code 49 - h3: Lower limit test start
Code 49 - h4: Upper limit test start
Code 49 - h5: Limit operating point

Fig. 2 · Open/close valve: Discrete analysis of the reference variable in AUTO mode



After the partial stroke test is completed, the
valve moves back to its last position
(fail-safe position or Operating point).

Note: The partial stroke test (PST) is per-
formed according to the settings in the Diag-
nosis folder (> Tests > Partial Stroke Test).
See section 5.

Cancellation of the partial stroke test (PST)

The partial stroke test is cancelled whenever
the reference variable leaves the range be-
tween Limit fail-safe position and Limit oper-
ating point.
After the test has been cancelled, the valve
moves back to its last position (fail-safe posi-
tion or Operating point).

Positioner – Reference variable

– Operating point (Code 49 - h1):
0.0 to 100.0 %, [100.0 %]

– Limit fail-safe position (Code 49 - h2)
0.0 to 20.0 %, [12.5 %]

– Lower limit test start (Code 49 - h3)
25.0 % (cannot be changed!)

– Upper limit test start (Code 49 - h4)
50.0 % (cannot be changed!)

– Limit operating point (Code 49 - h5)
55.0 to 100.0 %, [75.0 %]

1.4 Requirements for diagnostics

For the correct analysis of diagnostic data,
the positioner must be initialized. In addi-
tion, the valve diagnostics requires specifica-
tions to be entered concerning the valve
packing, type of actuator and whether the
actuator is fitted with a booster.

Identification – Positioner – Actuator

– Model: [-/-], Single-acting, Double-acting,
Other 1)

– Booster: [-/-], Not present, Present, Other 2)

Identification – Positioner – Valve

– Stuffing box: [-/-], Self-adjusting, Adjustable
packing, Bellows seal, Other 3)

1) “Single-acting” is used when “Other” or [-/-]
is selected.

2) “Present” is used when “Other” is selected.
“Not present” is used when [-/-] is selected.

3) The diagnostics additionally analyses Max.
cycle counter limit parameter for more infor-
mation when “Other” is selected.
“Self-adjusting” is used when [-/-] is selected.

Note: You can perform a simple start-up
(initialization and specification of essential
actuator and valve data) in TROVIS-VIEW3
with the help of the Start-up Wizard (
button).
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Reference graphs

To analyze the latest measured data, Drive
signal diagram steady-state (d1) and Drive
signal diagram hysteresis (d2) for statistical
information (in-service monitoring) and tests
(out-of-service diagnostics) require reference
data.
Right-click Start reference test (Code 48 -
d7) in the Diagnosis folder and select Exe-
cute to start the recording of reference data.

NOTICE
The control valve moves through its working
range during the reference test.

Note: The positioner records the reference
data automatically after initialization if the
Initialization with reference test (Code 48 -
h0) is set to Yes (default: No) in the
Positioner folder (> Start-up).

The tests d1 (drive signal diagram
steady-state) and d2 (drive signal diagram
hysteresis) are performed during the refer-
ence test.
tESt and d1 or d2 appear in alternating se-
quence on the positioner display.

A new reference test causes any existing ref-
erence graphs to be overwritten and
diagnostic data to be deleted.

If the reference data could not be recorded
correctly or are incomplete, Code 81 - h1 is
set at the positioner. If the Initialization with
reference test parameter (Code 48 - h0) is
activated, a incorrect reference test is also
indicated in Code 81.

The positioner can perform its control task
properly even if the reference test was not
recorded correctly or is incomplete.

Note: Data from the first reference test are
used as reference if no reference data are
saved in the positioner on starting the tests
for Drive signal diagram steady-state (d1) or
Drive signal diagram hysteresis (d2).

1.5 Scope of functions

Observe the following points when the
positioner is initialized in SUB (substitute cal-
ibration) mode or when a double-acting ac-
tuator and/or booster is used:

Positioner initialization using SUB (substi-
tute calibration) mode, without initializa-
tion

� A reference test cannot be started.
� It is not possible to start all tests

(out-of-service diagnostics) in one sweep.
� The Drive signal diagram steady-state or

Drive signal diagram hysteresis in statis-
tical information (in-service monitoring)
and tests (out-of-service diagnostics) can-
not be started.

� It is not recommended to activate the
partial stroke test with cancellation con-
ditions.

Double-acting actuator with reversing am-
plifier

� The reference test cannot be started.
� The Drive signal diagram steady-state or

Drive signal diagram hysteresis in statis-
tical information (in-service monitoring)
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and tests (out-of-service diagnostics) can-
not be started.

� It is not recommended to activate the
partial stroke test with cancellation con-
ditions.

Actuators with boosters

� The Drive signal diagram steady-state or
Drive signal diagram hysteresis in statis-
tical information (in-service monitoring)
are performed, but cannot be analyzed.

� Depending on the hysteresis of the
booster, the reference graphs in Drive
signal diagram hysteresis (d2) cannot be
plotted.

� High-frequency overshooting may occur
in the partial stroke test if a booster is
used.
As a result, x control value and PST toler-
ance band parameters must be adapted
from their default settings.

Open/close valves

� The Drive signal diagram steady-state or
Drive signal diagram hysteresis in statis-
tical information (in-service monitoring)
and tests (out-of-service diagnostics) are
performed, but not analyzed.

Note: If the reference data could not be re-
corded correctly or are incomplete, Code 81
- h1 is set.

1.6 Printing the diagnostic log

The Print command allows you to print out a
diagnostic log of individual tests or the en-
tire diagnosis.

The diagnostic log includes a title page and
a list of all the data points including all  their
values and properties.
The title page contains all key information
for clear identification of the printed log (de-
vice type, file name, time and date of cre-
ation, time and date of the last change and
TROVIS-VIEW3 version).

1. In the File menu, select Print Options to
choose the scope of the diagnostic log.

After installing/updating the
TROVIS-VIEW3 software, customer data
(Customer data in the Edit menu) and
summary (table of contents) are listed in
the diagnostic log by default.

Check the check boxes for Comments
and Graphics options to add these op-
tions to the diagnostic log.

2. Click OK to confirm settings.

3. Right-click the Diagnosis folder or the re-
quired subfolder and select Print from
the context-sensitive menu to print the di-
agnostic log.
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The printout contains the contents of the
folder and its subfolders.

1.7 Exporting measured data

You can export measured data compiled in
statistical information (in-service monitoring)
and tests (out-of-service diagnostics) as
CSV, XML or XLS files.

1. Open the required Statistical information
folder or Tests folder.

2. Click button located underneath the
graph to open the Table of values.

3. Export data by clicking button.

4. Save data to any selected folder and
name the file as required, selecting the
file type.

5. Click button to return the graph of
measured data.
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2 Status messages

The valve diagnostics integrated in the
positioner generates classified status mes-
sages.

There are two types of status messages:
standard status messages and extended
status messages.

You will find the status messages in
TROVIS-VIEW3 in the Diagnosis folder (>
Status messages) and (> Status messages >
Extended).

Standard status messages

Standard status messages contain informati-
on on start-up as well as on operation and
state of the positioner.
Messages are divided into the following
main groups:

� Status
� Operation
� Hardware
� Initialization
� Data memory
� Temperature

Note: Standard status messages are indi-
cated in the positioner by the codes listed in
the standard positioner instructions.

Additional informative data are listed in the
subfolders of the Positioner folder:
� Positioner folder (> Process data)

Information current process variables
condensed status, operating mode, limit
switches, temperature

� Positioner folder (> Error control)
Information on total travel with a freely
defined limits

� Positioner folder (> Start-up > Initializa-
tion)
List of initialization errors, which can
also be found in the Diagnosis folder
(> Status messages)

Note: The Trend Viewer function (activate
Trend Viewer in the View menu) allows pro-
cess variables to be shown in one or more
graphs. You can add process variables to
the graph by dragging and dropping them.

Extended status messages

The extended status messages are generated
from the results gained from Statistical infor-
mation (in-service monitoring) and Tests
(out-of-service diagnostics).

The messages provide information on the
following topics to allow users to plan pre-
dictive maintenance and service work:

� Air pressure
� Shifting working range
� Leakage in the pneumatics
� Restriction of working range
� End position trend
� Mechanical connection linking

positioner/control valve
� Working range
� Friction
� Actuator springs
� Seat leakage
� Leakage to the atmosphere
� PST (partial stroke test)/FST (full stroke

test
� Open/Close (not Type 3730-4)
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Note: Any active diagnostic alarm is indi-
cated in the positioner by Code 79.

2.1 Condensed state

To provide a better overview, the state of the
positioner is summarized in a condensed
state which is made up from a summary of
all classified positioner messages.

The condensed state appears in
TROVIS-VIEW3 on the right-hand side of the
info bar and in the Diagnosis folder (> Sta-
tus messages) and in the Positioner folder (>
Process data).

Note: Condensed state and status messages
are marked with in TROVIS-VIEW3 until
they are read out.

The condensed state can be read on the dis-
play of the positioner. See Table 5.

PROFIBUS PA communication

In Type 3730-4 Positioners, generated
messages can be condensed and classified
according to Profibus Profile 3.01 and the
extension “Condensed Status and diagnostic
messages“. Refer to the standard instructions
of the Type 3730-4 Positioner.

FOUNDATION™ fieldbus communication

In Types 3730-5 and 3731-5 Positioners,
the condensed state can also be read out at
the CONDENSED_STATE parameter in the
Resource Block and at the OUT_D parame-
ter in the DI Function Blocks. Refer to the
standard instructions of the Type 3730-5 or
Type 3731-5 Positioners.
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Status message TROVIS-VIEW3/DTM Positioner

No message, OK green

Function check orange Text e.g. tESting,
tunE or tESt

Maintenance required/
Maintenance demanded blue

Out of specification yellow blinking

Maintenance alarm red

Table 5 · Condensed state



Condensed state at the fault alarm output

In positioners with a fault alarm output
(Type 3730-2/-3, option in Type 3731-3),
the condensed state is additionally issued at
the fault alarm output if one of the following
conditions met:

� “Maintenance alarm“ is set as the con-
densed state.

� “Maintenance required“ is set as the
condensed state and the “Fault alarm at
‘Maintenance required’ condensed state”
is activated.

� “Function check” is set as the condensed
state and “Fault alarm at ‘Function
check’ condensed state” is activated.

Positioner – Error control

– Fault alarm at condensed state ‘Function
check’ (Code 32): [Yes], No

– Fault alarm at condensed state ‘Maintenance
required’ (Code 33): [Yes], No

2.2 Classification of the status
messages

The Positioner folder (> Error control > Clas-
sification report) contains a list of all the
standard status messages.

The Positioner folder (> Error control > Clas-
sification report > Extended) contains the
extended status messages which the
positioner generated from statistical infor-
mation (in-service monitoring) and tests
(out-of-service diagnostics).

The classification of status messages can be
changed as required. Classified messages
are included in the condensed state of the
positioner according to their assigned state.

Note: Extended status messages marked
“(TEST)“ were detected during out-of-service
diagnostics (Tests). All other extended status
messages were identified based on informa-
tion from in-service monitoring (Statistical in-
formation).
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Status message TROVIS-VIEW3/DTM

No message white

Function check
(Types 3730-4 and 373x-5) orange

Maintenance required/
Maintenance demanded blue

Out of specification yellow

Maintenance alarm red

Table 6 · Possible status classifications of a single message



All extended status messages, apart from
the PST/FST alarm, have the “No message”
status by default.

The PST/FST alarm (Code 49 - A4) is set to
“Maintenance required” by default.

On resetting the positioner parameters over
Start with default values command (Code 36
- Std), the status classifications are also reset
to their default settings (see section 2.3.1).

The following classifications are possible:

No message
If an event is classified as “No message”,
this event does not have any affect on the
condensed state of the positioner.

Function check
Test or calibration procedures are per-
formed in the positioner. The positioner is
temporarily unable to follow its control task
as long as the procedure is taking place.

Maintenance required/Maintenance de-
manded
The positioner still performs its control task
(with restrictions). A maintenance demand
or above average wear has been deter-
mined. The wear tolerance will soon be ex-
hausted or is reducing at a faster rate than
expected.  Maintenance is necessary in the
medium term.

Out of specification
The positioner is operated outside specified
operating conditions.

Maintenance alarm
The positioner cannot perform its control
task due to a functional fault in the
positioner itself or in one of its peripherals

or an initialization has not yet been success-
fully completed.

FOUNDATION™ fieldbus communication

In Type 3730-5 and Type 3731-5, single
messages can be classified with a further
status for the block error (BLOCK_ERR). Re-
fer to the standard instructions of the Type
3730-5 or Type 3731-5 Positioners.

2.3 Logging

The last thirty messages are saved in the
positioner with a time-stamp (logged by the
operating hours counter).

You can view these messages in
TROVIS-VIEW3 in the Diagnosis folder
(> Status messages > Logger).

Note: If the positioner is fitted with a sole-
noid valve, a triggering of the solenoid valve
can only be logged when the Logging of int.
solenoid valve is activated.
In the event the solenoid valve is triggered
again, this is only logged when the Min.
clearance new logging int. solenoid valve
has elapsed since the last triggering.

Positioner – Error control

– Logging of int. solenoid valve: [Yes], No
– Min. clearance new logging int. solenoid

valve: 0 to 5000 s, [300 s]
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2.3.1 Resetting status messages
and diagnosis data

When a status message is generated, you
should first locate the source of the fault and
take action to remedy it.
In case of a standard status message, read
the recommended action on how to remedy
these faults in the standard instructions.

Section 9 (page 57) contains recommended
action for extended status messages which
the positioner generated from Statistical in-
formation (in-service monitoring) and Tests
(out-of-service diagnostics).

Note: Table 7 contains a list of the various
resetting functions of the positioner.
In the event that measured data and diag-
nostic alarms remain even after resetting the
positioner, it is possible to upload them onto
a computer using a software program, e.g.
TROVIS-VIEW3.

Resetting single status messages

� Standard status messages
Reset individual status messages in the
Diagnosis folder (> Status messages
> Reset).

Note: Status messages represented by a
code in the positioner can be confirmed at
the positioner itself. Select the error code
and confirm it by pushing the rotary
pushbutton.

� Extended status messages generated
from Statistical information (in-service
monitoring) and Tests (out-of-service di-
agnostics)
Extended status messages are based on
the diagnosis measured data. If an ex-
tended status message is active, you can
read it at the positioner regardless of its
classification by selecting Code 79.
Select Diagnosis folder (> Status mes-
sages > Reset) to reset individual status
messages.

Note: On resetting histograms and dia-
grams, the data for short-term monitoring
are also reset.
Resetting measured data does not reset the
reference graphs.

Resetting the diagnosis

Right-click Reset diagnosis and select Exe-
cute to reset the data of Statistical Informa-
tion and Tests as listed in Table 7.

Classified status messages and data logs re-
main saved.

Operation unit or
Positioner – Start-up

– Reset diagnosis (Code 36 - Diag)

It is possible to perform one reset after the
time entered in Required time ‘Reset diagno-
sis’ has elapsed.
If this option is activated, the remaining time
until the reset is shown (Code 48 - h4).
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Diagnosis – Status messages – Reset

– Required time ‘Reset diagnosis’ (Code 48 -
h3): [00:00:00 d.h:min:sec]

Starting with default settings

Activate Reset with default values to reset the
positioner parameters to their default set-
tings (see code list in standard instructions).

Measured data and any analysis of valve
diagnostic data are also reset.

Operation unit or
Positioner – Start-up

– Reset with default values (Code 36 - Std)

Mounting the positioner onto another con-
trol valve

After mounting the positioner on a new con-
trol valve, perform a reset by activating Re-
set with default values (Code 36, Std) to re-
set and re-initialize the positioner.
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Function Resetting single
messages

Resetting
diagnosis

Reset with
default values

Operating hours counter

Device switched on since last initialization – • •

Device in closed loop since initialization – • •

Status classification – – •

Logging • – •

Statistical information (in-service monitoring)

Open/Close
(not Type 3730-4)

Parameters • – •

Measured data • • •

Data logger – • •

Travel histogram • • •

Short-term monitoring • • •

Setpoint deviation histogram • • •

Short-term monitoring • • •

Cycle counter histogram • • •

Short-term monitoring • • •

Drive signal histogram (steady-state) • • •

Short-term monitoring • • •

Drive signal histogram (hysteresis) (d5) • • •

Short-term monitoring • • •

End position trend
Reference value • • •

Parameters, measured data • • •

Tests (out-of-service diagnostics)

Drive signal diagram
(steady-state) (d1)

Reference values – – •

Measured data • • •

Drive signal diagram
(hysteresis) (d2)

Reference values – – •

Measured data • • •

Static characteristic (d3) – • •

Partial stroke test  - PST (d4) • – •

Full stroke test (d6) • – •

All adjusted parameters and any measured data of the listed diagnostic functions are reset, if not
stated otherwise

Table 7 · Resetting functions



3 Statistical information

The positioner records the reference variable
w, valve position x, and drive signal y even
while the process is running to obtain infor-
mation also over the valve, actuator and
pneumatic air supply. The data compiled
while the process is running are saved and
analyzed by the monitoring functions in sta-
tistical information. In addition, an addi-
tional underlayed hysteresis test can detect
any changes in friction.

The monitoring functions of statistical
information do not have any affect on the
running process.

The measured data are analyzed after the
positioner has been in the AUTO mode or in
MAN mode for an hour. However, the anal-
ysis for the Cycle counter histogram and End
position trend start directly after the
positioner changes to the AUTO mode or
MAN mode.

3.1 Open/close

Note: The diagnosis for open/close (on/off)
valves is not available for Type 3730-4.

Fig. 4

The monitoring of open/close (on/off)
valves provides statements on the valve end
positions, transit times (rising/falling) and
breakaway times (rising/falling).

Starting open/close monitoring

The open/close monitoring runs for
open/close valves in AUTO mode in the

background. The monitoring does not need
to be activated.

While the plant is running, Breakaway time
(rising/falling), Transit time (rising/falling)
and Valve end position parameters are re-
corded.

The first values recorded are used as a ref-
erence for further tests.

The analysis pinpoints to an open/close fault
whenever at least one of the following con-
ditions is met:
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Reference variable  w
Valve position x

Fig. 3 · Analysis of the open/close monitoring

t2 – t1 Breakaway time (rising)
t3 – t2 Transit time (rising)
x1 Valve end position (rising)

t5 – t4 Breakaway time (falling)
t6 – t5 Transit time (falling)
x2 Valve end position (falling)



� The current Breakaway time (rising/fall-
ing) differs from the reference value by
the amount in Limit value travel analysis.

� The current Transit time (rising/falling)
differs from the reference value by the
amount in Limit value time analysis.

� The current travel (difference between
Valve end positions) differs from the ref-
erence value by the amount in Limit value
travel analysis.

Note: The positioner saves the reference
analysis and two further test analyses in a
non-volatile memory. The oldest test analysis
is then overwritten when a third test is to be
saved. The error message generated by the
open/close diagnosis is reset as soon as a
parameter is changed.

Positioner – Start-up

– Application type (Code 49 - h0): Open/Close
valve

Diagnosis – Statistical information –
Open/Close

– Limit value time analysis (Code 49 - h7):
0.6 to 30.0 s, [0.6 s]

– Limit value travel analysis (Code 49 - h8):
0.1 to 100.0 %, [0.3 %]
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3.2 Data logger

Fig. 5

The data logger allows the reference vari-
able w, valve position x (in relation to the
operating range), drive signal y and setpoint
deviation e to be plotted over time.
The last 100 measured data points of each
variable are saved in the positioner.
The recorded measured data are plotted
over time in a graph in TROVIS-VIEW3.

Data are either plotted permanently or auto-
matically triggered when a start condition is
fulfilled (see sections 3.2.1 and 3.2.2).

Activating the data logger

Right-click Start data logger and select Exe-
cute to start data logging. It can be activated
in all operating modes (AUTO, MAN and
fail-safe position).

Note: On disconnection of the auxiliary
power or on changing the operating mode,
the data logger is inactive and must be reac-
tivated.

Cancelling the data logger

Right-click Stop data logger and select Exe-
cute to cancel data logging.
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3.2.1 Permanent data logging

The variables w, x, y, and e are saved in a
FIFO memory in the positioner with a mem-
ory depth of 100 data points according to
the Scan rate.

Note: If you keep the TROVIS-VIEW soft-
ware open with the Diagnosis folder (> Sta-
tistical information – Data logger) selected,
you can read the data from this graph plot-
ted over the last 24 hours .

Diagnosis – Statistical information – Data logger

– Selection: Permanent
– Scan rate: 0.2 to 3600.0 s, [1.0 s]
– Start data logger

3.2.2 Triggered data logging

The data logger records the variables w, x,
y, and e permanently in the background
according to the Scan rate. The occurrence
of a triggering event leads to the measured
data points being saved and to the logging
of the condition that triggered the event.

A Pretrigger time greater than 0 also leads
to the measured data which were recorded
before the triggering event being saved for
the selected time.

The data logging finishes automatically as
soon as the maximum memory capacity of
100 measured data points for each variable
including the pretrigger time is reached.
The Progress flag indicates in this case
“Memory full. Data logging completed“.

Start trigger via internal solenoid
valve/forced venting

The triggering event starts as soon as the in-
tegrated solenoid valve is activated or the
forced venting becomes active.

Note: This function can only be activated if
the positioner is fitted with a solenoid
valve/forced venting. See reading in
Internal solenoid valve/forced venting (Code
45).

Diagnosis – Statistical information – Data logger

– Selection: Trigger
– Trigger status: Start trigger via int. sol.

valve/forced venting
– Scan rate: 0.2 to 3600.0 s, [1.0 s]
– Pretrigger time 1): 0.0 s to 100 x Scan rate,

[33.33 s]
– Start data logger

1) The Pretrigger time may not be higher than
Max. Pretrigger time.
Max. Pretrigger time = 100 x Scan rate

Start trigger via setpoint/valve posi-
tion/drive signal y/setpoint deviation (sin-
gle variable)

The triggering event starts as soon as the
conditions for the selected variable (w, x, y,
e) defined in Trigger value, Trigger band
and Trigger edge are fulfilled:
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� Trigger edge = Low signal/falling
edge/bottom band exit

The triggering event starts as soon as the
selected variable (w, x, y, e) moves out
of the trigger band and passes through
the bottom band limit.

� Trigger edge = High signal/rising
edge/top band exit

The triggering event starts as soon as the
selected variable (w, x, y, e) moves out
of the trigger band and passes through
the top band limit.

� Trigger edge = Band exit

Triggering starts when the variable (w,
x, y, e) leaves the trigger band.
This function is only active when Trigger
band is not equal 0.

� Trigger edge = Band entry

Triggering starts when the variable (w,
x, y, e) enters the trigger band.
This function is only active when Trigger
band is not equal 0.



Note: The bottom band limit takes on the
value 0.0 % (variable w, x, e) or 0.0 1

s

(variable y) at the minimum. The top band
limit takes on the value 100.0 % (variable w,
x, e) or 10000 1

s (variable y) at the maxi-
mum.

Diagnosis – Statistical information – Data logger

– Selection: Trigger
– Trigger status: Start trigger via setpoint (w)/

valve position (x)/setpoint deviation (e)/
drive signal (y)

– Scan rate: 0.2 to 3600.0 s, [1.0 s]
– Trigger value:

0.0 to 100.0 %, [99.0 %] ( w, x, e)
0.0 to 10000 1

s, [99 1
s] (y)

– Trigger band:
0.0 to 100.0 %, [99.0 %] (w, x, e)
0.0 to 10000 1

s, [99 1
s] (y)

– Pretrigger time 1): 0.0 s to 100 x Scan rate,
[33.33 s]

– Trigger edge: [Low signal/falling edge/
bottom band exit], High signal/rising edge/
top band exit, Band exit, Band entry

– Start data logger

1) The Pretrigger time may not be higher than
Max. Pretrigger time.
Max. Pretrigger time = 100 x Scan rate

Start trigger via setpoint/internal solenoid
valve/forced venting

The triggering event starts as soon as one of
the conditions “Start trigger via setpoint“ or
“Start trigger via internal solenoid
valve/forced venting“ is fulfilled.

Diagnosis – Statistical information – Data logger

– Selection: Trigger
– Trigger status: Start trigger via setpoint/ int.

sol. valve/forced vent.
– Scan rate: 0.2 to 3600.0 s, [1.0 s]
– Trigger value: 0.0 to 100.0 %, [99.0 %]
– Trigger band:  0.0 to 100.0 %, [99.0 %]

– Pretrigger time 1): 0.0 s to 100 x Scan rate,
[33.33 s]

– Trigger edge: [Low signal/falling edge/
bottom band exit], High signal/rising edge/
top band exit, Band exit, Band entry

– Start data logger

1) The Pretrigger time may not be higher than
Max. Pretrigger time.
Max. Pretrigger time = 100 x Scan rate

Start trigger via condensed state

The triggering event starts as soon as the
condensed state defined in Start trigger via
condensed state arises.

Diagnosis – Statistical information – Data logger

– Selection: Trigger
– Trigger status: Start trigger via condensed

state
– Scan rate: 0.2 to 3600.0 s, [1.0 s]
– Pretrigger time 1): 0.0 s to 100 x Scan rate,

[33.33 s]
– Trigger via condensed state: No message,

[Maintenance required], Maintenance de-
manded, Out of specification, Maintenance
alarm

– Start data logger

1) The Pretrigger time may not be higher than
Max. Pretrigger time.
Max. Pretrigger time = 100 x Scan rate
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Start trigger via binary input

The triggering event starts as soon as the
state of the binary input changes.

Diagnosis – Statistical information – Data logger

– Selection: Trigger
– Trigger status: Trigger via binary input
– Scan rate: 0.2 to 3600.0 s, [1.0 s]
– Pretrigger time 1): 0.0 s to 100 x Scan rate,

[33.33 s]
– Start data logger

1) The Pretrigger time may not be higher than
Max. Pretrigger time.
Max. Pretrigger time = 100 x Scan rate

3.3 Travel histogram

Fig. 6

The valve travel histogram is a statistical
analysis of the plotted valve positions.
The histogram provides information about
where the valve mainly spends the majority
of its time during its service life and whether
it shows a recent trend concerning changes
in its operating range.

The positioner generates a message if the
analysis of the travel histogram detects an
error in “Shifting working range” or “Work-
ing range“.

Activating the data recording

Data are recorded in the background re-
gardless of the operating mode selected. It
does not need to be activated.

Long-term monitoring

For long-term monitoring the positioner re-
cords the valve position every second and
assigns the data into predefined valve posi-
tions classes. The distribution showing how
often the valve remained within a class is
shown in a bar graph.

The Average value x long indicates the aver-
age class assignment over the Observation
period. The Number of measurement values
shows the total amount of recorded classi-
fied valve positions.

The measured data for long-term monitoring
are stored every 24 hours in the positioner’s
non-volatile memory.
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3.3.1 Short-term monitoring

In order to be able to recognize any
short-term changes in valve position, the
positioner records the valve positions ac-
cording to the adjusted Scan rate short-term
histogram.

The positioner saves the measured data in a
FIFO memory with a memory depth of 100
measured data points. The last 100 mea-
sured data points are saved in the
Short-term folder.

The Average values x short contains the av-
erage class assignment for the last 100
measured data points.

Note: On changing the Scan rate short-term
histogram, old data in the Short-term folder
are deleted.

Diagnosis – Statistical information – Travel his-
togram x – Short-term

– Scan rate short-term histogram:
1 to 3600 s, [1 s]
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3.4 Setpoint deviation histogram

Fig. 7

The setpoint deviation histogram contains a
statistical analysis of any setpoint deviations
recorded. This provides a summary of how
often and to which level a setpoint deviation
has occurred during the valve service life
and whether it shows a recent trend con-
cerning the setpoint deviation.

Ideally, the setpoint deviation should be as
small as possible.
The positioner generates a message if the
histogram detects an error in “Limiting work-
ing range“, “Inner leakage“ or “Connection
positioner/valve“.

Activating the data recording

Data are recorded in the background re-
gardless of the operating mode selected. It
does not need to be activated.

Long-term monitoring

For long-term monitoring, the positioner re-
cords the setpoint deviation every second
and assigns the data into predefined
classes. The distribution showing how often
the setpoint deviation remained within a
class is shown in a bar graph.

The Average value e long indicates the aver-
age class assignment over the Observation
period. The Number of measurement values
shows the total amount of recorded classi-
fied setpoint deviations.

EB 8389 EN 29

Statistical information

Fig. 7 · Setpoint deviation



The largest setpoint deviation measured over
Observation period is specified in Absolute
value of max. setpoint deviation.

The measured data for long-term monitoring
are stored every 24 hours in the positioner’s
non-volatile memory.

3.4.1 Short-term monitoring

In order to be able to recognize any
short-term changes in setpoint deviation, the
positioner records the setpoint deviations ac-
cording to the adjusted Scan rate short-term
histogram.

The positioner saves the measured data in a
FIFO memory with a memory depth of 100
measured data points. The last 100 mea-
sured data points are saved in the
Short-term folder.

The Average values e short contains the av-
erage class assignment for the last 100
measured data points.

Note: On changing the Scan rate short-term
histogram, old data in the Short-term folder
are deleted.

Diagnosis – Statistical information – Setpoint
deviation histogram – Short-term

– Scan rate short-term histogram:
1 to 3600 s, [1 s]

3.5 Cycle counter histogram

Fig. 8

The cycle counter histogram provides a sta-
tistical analysis of the cycles. As a result, the
cycle counter also provides information on
the dynamic stress of a bellows seal and/or
packing.

Note: A valve cycle starts at the point where
the valve stroke changes direction until the
point where it changes direction again. The
valve stroke between these two changes in
direction is the cycle span.

The Dynamic stress factor is specified as a
percentage reflecting the stress of the pack-
ing and/or bellows. The error message “Ex-
ternal leakage – Maybe to be expected
soon“ is generated if the dynamic stress fac-
tor exceeds 90 %.

Activating the data recording

Data are recorded in the background re-
gardless of the operating mode selected. It
does not need to be activated.

Long-term monitoring

The positioner records the number of cycles
and the cycle spans for the long-term moni-
toring. The cycle spans are assigned to cycle
classes. The calculated percentages on how
often a cycle occurs within a class are
shown as a bar graph.

The Average value z long contains the aver-
age cycle class for the Number of measure-
ment values.
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Note: The Dynamic stress factor is deter-
mined from the cycle span and how often the
cycle spans occurred (frequency) depending
on which packing has been selected.
To ensure this factor is correctly determined,
make sure the correct packing is selected in
the Stuffing box parameter in the Identifica-
tion folder (> Positioner > Valve). If “Other”
is selected for the Stuffing box parameter,
the number of cycles to determine the dy-
namic stress factor is limited to the value en-
tered in Max. cycle counter limit (default:
1000000]. See section 1.4.

The measured data for long-term monitoring
are stored every 24 hours in the positioner’s
non-volatile memory.

3.5.1 Short-term monitoring

Short-term monitoring allows any short-term
changes in cycle spans to be recognized.

The positioner saves the measured data in a
FIFO memory with a memory depth of 100
measured data points. The last 100 mea-
sured data points are saved in the
Short-term folder.

The Average value z short indicates the av-
erage cycle class for the last 100 measured
data points.
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3.6 Steady-state drive signal
diagram

Fig. 9

Steady-state drive signal diagram allows
changes in the supply pressure or leakage in
the pneumatics to be detected.

Note: The drive signal y is based on the in-
ternal control signal of the i/p converter.
This signal runs directly proportional to the
signal pressure in the pneumatic actuator, in
relation to the valve position.

If the supply pressure is insufficient for the
actuator to move through the entire bench
range, this pinpoints to a fault in supply

pressure or leakage in pneumatics. In this
case, the positioner generates a message.

Activating the data recording

Data are recorded in the background re-
gardless of the operating mode selected. It
does not need to be activated.

Note: For the Drive signal diagram
steady-state in Statistical information, the
reference data for Drive signal diagram
steady-state (d1) in Tests needs to be re-
corded. Refer to section 1.4.
Read section 1.5 about restrictions.
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Long-term monitoring

The positioner records the valve position x
and its associated drive signal y in
closed-loop operation after the pressure
conditions have settled (steady-state) for
long-term monitoring. Each pair of mea-
sured data points recorded is assigned to a
valve position class. The average drive sig-
nal is calculated for each class. The stored
data can be read out. The drive signal y is
plotted in a graph against the valve position
x.

Reference values are used in cases where no
data could be compiled for valve positions x
as the valve did not move to those positions
or a steady-state could not be reached.

Note: Data are not recorded if Enable
setpoint cutoff decrease (tight-closing
function, Code 14) is active and the valve
moves to the value entered in Setpoint cutoff
decrease.

Test analysis

The following effects can be read from com-
paring the correlation between the drive sig-
nal and valve position measured during
operation and the reference graph:
� The drive signal measured with a pres-

sure drop across the valve while the pro-
cess is running drops below the refer-
ence while the gradient rises regardless
of the valve.

� The drive signal starts to rise steadily at a
certain valve opening compared to the
reference graph. This pinpoints to signifi-
cant leakage in the pneumatics arising
due to screw fittings that are not tight-

ened properly or due to a tear in the dia-
phragm.

� The drive signal initially follows the refer-
ence graph and then starts to rise almost
steadily. This pinpoints to the supply
pressure being insufficient for the valve
to move over its entire working range.

� The drive signal shifts downwards with
an ever smaller gradient compared to
the reference graph, pinpointing to a re-
duced spring force in a control valve
with the fail-safe position ”Fail-to-close”.

3.6.1 Short-term monitoring

In order to be able to recognize any
short-term changes in the actuator pressure
at various valve positions, the average drive
signal y is determined from the last mea-
sured data points for each valve position
class.

The positioner saves the drive signal y and
the valve position x in a FIFO memory with
a memory depth of ten measured data
points. The last ten recorded data points of
each variable are listed in the Drive signal y
folder and the Valve position x folder.

Note: If the process allows a Test function
(out-of-service diagnostics) to be performed,
the results from the Statistical information
function can be checked with a test. Refer to
section 4.1.
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3.7 Drive signal diagram -
Hysteresis test (d5)

Fig. 10

The hysteresis test allows changes in friction
to be analyzed.

The positioner generates a message when
the results of the hysteresis test pinpoint to
“Friction” or “External leakage”.

Activating the hysteresis test

Activate the hysteresis test in AUTO or MAN
operating mode by right-clicking Start test
and select Execute.

Enable time distance specifies whether the
test is to be performed once (immediately) or
cyclically. If the test is to be performed cycli-

cally, Min. time distance from test deter-
mines the interval between tests.

Note: If you start the test in MAN mode with
the Enable time distance = User-defined and
another test is active when the hysteresis test
is to start, the hysteresis test is started after a
delay of 30 seconds after the active test has
been completed.

An active test is indicated by tESt and d5
and appearing in alternating sequence
on the positioner display.

Note: A reference graph must be plotted in
Drive signal diagram hysteresis in Tests
(out-of-service diagnostics) for the Drive sig-
nal diagram hysteresis (d5) in Statistical in-
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formation (in-service monitoring). Refer to
section 1.4.
Read section 1.5 about the restrictions!

Cancelling the hysteresis test

Right-click Stop test and select Execute or
press the rotary pushbutton on the positioner
to cancel the hysteresis test.

Long-term monitoring

Based on an operating point, the test is per-
formed with a change in travel < 1 % to find
the change in drive signal (�y).

Note: If the hysteresis test is not completed
because the valve position is at the top or
bottom limit of the working range, the
positioner generates the message (Test
information) “Test not possible in operating
point”.

The changes in drive signal �y are classified
according to the valve position x in the valve
position classes. The average value �y per
valve position class is determined from all
the measured data and plotted in the graph
(Measurement).

The data for long-term monitoring do not
necessarily cover the full working range of
the valve. In this case, these are represented
by a line of the reference data.

Tolerance band of hysteresis monitors the
test:
� If the valve position x leaves the Toler-

ance band of hysteresis during the test,
the test is immediately cancelled and the

positioner returns to closed-loop opera-
tion.

� If a change in the reference variable
(�w) occurs which is greater than the
Tolerance band of hysteresis, the test is
immediately cancelled and the test is
started again after waiting 30 seconds
using the new operating point.
The test is started again ten times at the
maximum. The time between tests is in-
creased by 30 seconds each time (30 s x
Number of tests repeated). After the test
is cancelled for the tenth time (due to
�w), the time entered in Minimum time
distance from test is kept again.

The following parameters are changed cor-
respondingly during the hysteresis test:
� Travel/angle range start

(Code 8) � 0 %
� Travel/angle range end

(Code 9) � 100 %
� Enable travel/angle lower limit

(Code 10) � OFF
� Enable travel/angle upper limit

(Code 11) � OFF
� Enable setpoint cutoff decrease

(Code 14) � OFF
� Enable setpoint cutoff increase

(Code 15) � OFF
� Required transit time OPEN (Code 21) �

Variable
� Required transit time CLOSED (Code 22)

� Variable
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Diagnosis – Statistical information – Drive sig-
nal diagram – Hysteresis

– Enable time distance: [User defined], Immedi-
ately

– Min. time distance from test: 1.0 to 24.0 h,
[1.0 h]

– Tolerance band of hysteresis: 1.0 to 5.0 %,
[1.0 %]

3.7.1 Short-term monitoring

To provide a short-term trend, the last ten
valve positions x and the associated �y val-
ues are saved in a table in the Short-term
folder (> Valve position x and Difference
signal drive).

Note: If the process allows a Test function
(out-of-service diagnostics) to be performed,
the results from the Statistical information
function can be checked with a test. Refer to
section 4.2.

3.8 Trend of travel end position

Fig. 11

This Statistical information function is used to
detect a fluctuating zero point or a creeping
zero point shift due to seat and plug wear or
dirt between the seat and plug.

The positioner generates a message when
the results of the end position trend detect an
error in “Observing end position”.

Activating the data recording

Data are recorded in the background in
both AUTO and MAN operating mode. It
does not need to be activated.

Data are only recorded if the tight-closing
function is active (Enable setpoint cutoff de-
crease).

Note: A reference zero point is needed to
analyze the test. This is recorded during the
reference test. In case a reference test has
not been performed, the first zero point that
the valve moved to serves as the reference.

Test description

The end position trend records the valve po-
sition x and the drive signal y with a time
stamp by the operating hours counter when
the valve moves to the lower end position.
The new recorded valve position x is com-
pared to the last value (the first measured
data point with the reference value). If it dif-
fers by the Threshold value for data record-
ing from the reference value, the data of the
new zero point are saved.
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A graph of the recorded end positions is
plotted.
The reference value is represented by a
straight line in the graph. The graph high-
lights a trend and a change in the end posi-
tion.

The last 30 measured data points are saved
in the FIFO memory of the positioner. The
Lower end position folder contains a table of
the measured data.

Positioner – Reference variable

– Enable setpoint cutoff decrease (Code 14):
[On]

– Setpoint cutoff decrease (Code 14): 0.0 to
49.9 %, [1.0 %]

Diagnosis – Statistical information – Trend of
travel end position

– Threshold value for data recording:
0.10 to 5.00 %, [0.25 %]
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4 Tests d1 to d3

For reasons of safety, the tests (out-of-ser-
vice diagnostics) can only be started when
the positioner is in the manual operating
mode (MAN).

NOTICE
The control valve moves through its defined
working range after a test starts. Therefore,
it is important to make sure before starting a
test whether the conditions (in the plant or
process) allow the valve to move.

The Tests provide a trend showing the cur-
rent control valve state, any possible existing
malfunctions and help to pinpoint faults and
to schedule predictive maintenance work.

The following list of parameters are briefly
changed while the tests are running:
� Travel/angle range start (Code 8) �

0 %
� Travel/angle range end (Code 9) �

100 %
� Enable travel/angle lower limit (Code

10) � Off
� Enable travel/angle upper limit (Code

11) � Off
� Enable setpoint cutoff decrease

(Code 14) � Off
� Enable setpoint cutoff increase (Code 15)

� Off
� Characteristic selection (Code 20) �

Linear
� Required transit time OPEN (Code 21) �

Variable
� Required transit time CLOSED (Code 22)

� Variable

4.1 Drive signal diagram
steady-state (d1)

Fig. 12

The drive signal diagram steady-state allows
you to check the results of the steady-state
drive signal diagram in Statistical informa-
tion (in-service monitoring) more closely (see
section 3.6).

The positioner generates a message marked
“(TEST)” if the analysis of the drive signal
pinpoints to a fault in supply pressure, air
leakage in the pneumatics or actuator
springs.

Starting the test

Right-click Start test and select Execute when
the positioner is in the manual operating
mode (MAN).

While the test is active, d1 and tESt appear
on the positioner display in alternating se-
quence.

Note: Reference data are needed to analyze
the test. See section 1.4.
In cases where the positioner does not have
any reference data available, the data from
the first test are used as the reference.
Read section 1.5 about restrictions.

Cancelling the test

Cancel the test by right-clicking Stop test
and selecting Execute or by pressing the ro-
tary pushbutton at the positioner.
After the test has been cancelled, the
positioner changes back to the manual oper-
ating mode (MAN).
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Test description

After starting the test, the valve moves to
various fixed valve positions x distributed
over the working range of the valve. The
drive signal y is measured for each valve
position x and compared with the reference
graph.

The recorded data of the drive signal y are
plotted versus the valve position x in a graph
(Repetition).

Note: Every time the test is performed, old
measured data are overwritten (Repetition).

Diagnosis – Tests – Drive signal diagram
steady

– Start test
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4.2 Drive signal diagram
hysteresis (d2)

Fig. 13

This test allows you to check the results of
the drive signal diagram (hysteresis test) in
Statistical information (in-service monitoring)
more closely (section 3.7).

The positioner generates a message marked
“TEST” if the analysis of the hysteresis test
indicates friction or external leakage.

Starting the test

Right-click Start test and select Execute when
the positioner is in the manual operating
mode (MAN).
While the test is active, d2 and tESt appear
on the positioner display in alternating se-
quence.

Note: Reference data are needed to analyze
the test. See section 1.4.
In cases where the positioner does not have
any reference data available, the data from
the first test are used as the reference.
Read section 1.5 about restrictions.

Cancelling the test

Cancel the test by right-clicking Stop test
and select Execute or by pressing the rotary
pushbutton at the positioner.
After the test has been cancelled, the
positioner changes back to the manual oper-
ating mode (MAN).
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Test description

After starting the test, the valve moves to
various fixed valve positions x distributed
over the working range of the valve. After
moving to the valve position, a ramp move-
ment changing the valve travel < 1 % is per-
formed. The change in drive signal y is mea-
sured for each valve position x and com-
pared with the reference data.

The recorded data of the change in drive
signal are plotted versus the valve position x
in a graph.

The test is automatically cancelled if the val-
ve cannot move to a certain position or a
value leaves the Tolerance band of hystere-
sis.

Diagnosis – Statistical information – Drive sig-
nal diagram – Hysteresis

– Tolerance band of hysteresis (Code 19): 0.1 to
10.0 %, [5.0 %]

Diagnosis – Test – Drive signal diagram – Hys-
teresis

– Start test

4.3 Static characteristic (d3)

Fig. 14

The static performance of the control valve is
affected by the friction hysteresis and the
elastic processes in the valve stem packing.

Starting the test

Right-click Start test and select Execute when
the positioner is in the manual operating
mode (MAN).

While the test is active, d3 and tESt appear
on the positioner display in alternating se-
quence.

Cancelling the test

Cancel the test by right-clicking Stop test
and select Execute or by pressing the rotary
pushbutton at the positioner.

After the test has been cancelled, the
positioner changes back to the manual oper-
ating mode (MAN).

Test description

The positioner specifies the reference vari-
able w in a defined test range (Start and
End) in small steps and records the response
of the valve position x after waiting a
defined Delay time after step. The step
height is determined automatically from the
Number of measurement values until turn
back and the defined test range. The ascen-
dent and descendent are plotted within the
test range. The response of the valve posi-
tion x to the change in reference variable is
plotted in a graph.
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The dead band is analyzed in the positioner
when a step height is smaller than 0.2 %
(Min. dead band, Max. dead band and Av-
erage dead band).

Note: The difference in setpoint that causes
a minimal change in the valve position x is
termed ‘dead band’.

Diagnosis – Tests – Static characteristic

– Start: 0.0 to 100.0 %, [50.0 %]
– End: 0.0 to 100.0 %, [52.0 %]
– Delay time after step: 0.1 to 25.0 s, [1.0 s]
– Number of measurement values until turn

back: 1 to 50, [50]
– Start test
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5 Partial stroke test – PST (d4)

Fig. 15

The partial stroke test (PST) is particularly
suitable for the status-oriented detection of
malfunctions in pneumatic shut-off valves.
As a result, the probability of failure on de-
mand (PFD) can be reduced and it may be
possible to extend maintenance intervals.

In this way, a valve normally in its end posi-
tion can be prevented from seizing up or
getting jammed.

Recording the test results additionally allows
an analysis of the dynamic control response.

If the partial stroke test could not be per-
formed successfully, the positioner generates

a “PST/FST“ alarm. Regardless of the status
classification, Code 79 is set.

Note: Any partial stroke test performed is
logged together with its status, i.e. success-
ful/not successful in the Diagnosis folder
(> Status messages > Logger).

The following listed parameters are tempo-
rarily changed while the tests are being per-
formed:

EB 8389 EN 43

Partial stroke test – PST (d4)

Fig. 15 · Partial stroke test (PST)



� Characteristic selection (Code 20) � Lin-
ear

� Required transit time OPEN (Code 21) �

Variable
� Required transit time CLOSED (Code 22)

� Variable

Starting the partial stroke test

Start the partial stroke test following the de-
tails in Table 8.

While the test is running, d4 and tESt ap-
pear on the positioner display in alternating
sequence.

Note:
In PST Auto mode, you can also start the
partial stroke test manually. The countdown
of Time until the next automatic PST test
takes place is stopped while the manually
started test is in progress.
Upon failure of the auxiliary power, the au-
tomatic activation of the partial stroke test

remains active. The countdown of Time until
the next automatic PST test takes place starts
again on restarting the positioner.

The results of the first partial stroke test are
used as the reference measurement.
Alterations to the parameters listed below
cause changes in the test procedure. There-
fore, new reference data need to be recor-
ded.

� Step start (Code 49 - d2)
� Step end (Code 49 - d3)
� Activation of the ramp function

(Code 49 - d4)
� Ramp time (rising) (Code 49 - d5)
� Ramp time (falling) (Code 49 - d6)
� Delay time after step (Code 49 - d8)

Cancelling the partial stroke test

Cancel the test by right-clicking Stop test
and select Execute or by pressing the rotary
pushbutton at the positioner.

44 EB 8389 EN

Partial stroke test – PST (d4)

Application
type

Operat.
mode

Test mode
PST

Start over
binary input

Start test
(manually)

Start with auto
test time

Start over ref.
variable

Control valve

AUTO
PST Man – – – –

PST Auto 1) – – – –

MAN
PST Man • • – –

PST Auto • • • –

Open/close
valve

AUTO
PST Man • • – •

PST Auto • • • •

MAN
PST Man • • – –

PST Auto 1) – – – –
1) Setting not possible
Table 8 · Different ways to start the partial stroke test



After the test has been cancelled, the
positioner moves the valve to its operating
point.

The partial stroke test is automatically
stopped when one of the defined
cancellation conditions is fulfilled.

After 100 measured values per measured
variable have been stored, the logging is
stopped. However, the test is still completed.
The Measured data storage out of memory
message is generated by the positioner if the
test is not finished when the data logging
was stopped.

At the end of the partial stroke test, the test
status is directly determined to allow the user
to know whether the performed test was
completed successfully or not. In case a test
has not been completed successfully, the
possible reasons for cancellation are speci-
fied. The test status and the reasons for
cancellation can be read out of the
positioner (Code 49) and in the engineering
tool used.

Test description

During the partial stroke test, the valve
moves from a start value to a defined end
value and back to the initial position again.
The change in travel can be performed ei-
ther in steps or in a ramp function (Fig. 16).
For the test in a ramp function, additionally
the velocities for the rising and falling ramps
need to be defined.

Note: The Step start must be in the range of
the current operating point � Tolerance limit
of step response before the partial stroke test
can be performed.

After being activated, the test does not start
until the Settling time before test start (t1) has
elapsed.

Starting from the Step start position (pos. 2),
the valve moves to the Step end position
(pos. 3). The valve remains in this position
for the time defined by the Delay time after
step (t2) before performing a second step
change in the opposite direction from the
Step end position (pos. 3) towards the Step
start position (pos. 2).

After the Delay time after step (t2) has
elapsed, the valve moves back to the operat-
ing point (Pos. 1).

The Scan rate defines the interval at which
the measured values are recorded during
the test.

Diagnosis – Tests – Partial Stroke Test

– Step start (Code 49 - d2) 1): 0.0 to 100.0 %,
[95.0 %]

– Step end (Code 49 - d3): 0.0 to 100.0 %,
[90.0 %]

– Tolerance limit of step response: 0.1 to
10.0 %, [2.0 %]

– Activation of the ramp function (Code 49 -
d4): [No], Yes

– Ramp time (rising) (Code 49 - d5) 2), 3):
0 to 9999 s, [15 s]

– Ramp time (falling) (Code 49 - d6) 2), 3):
0 to 9999 s, [15 s]

– Settling time before test start (Code 49 - d7):
1 to 240 s, [10 s]

– Delay time after step (Code 49 - d8):
1.0 to 240.0 s, [2.0 s]

– Scan rate (Code 49 - d9) 4): 0.2 to 250.0 s,
[0.2 s]
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1) Read Note in Test description
2) Parameters are only evaluated if Activation of

the ramp function is activated (Yes).
3) The Ramp time (falling)/Ramp time (rising)

must be greater than the value determined
during initialization for Minimum transit time
OPEN (Code 40)/Minimum transit time
CLOSED (Code 41)

4) The Scan rate must not be lower than the in-
dicated Min. recommended scan time (Code
49 - A5). The Min. recommended scan time is
calculated from the Duration of the test.

Cancellation conditions

Various cancellation conditions provide ad-
ditional protection against the valve slam-
ming shut or moving past the end position.

The positioner cancels the partial stroke test
when one of the following activated cancela-
tion conditions is fulfilled. The cancellation
causes a classified status message to be is-
sued.
Definable cancellation conditions include:
� Max. test duration: The test is cancelled

when the maximum permissible test du-
ration is exceeded.

� x control value: The test is cancelled
when the value falls below the adjusted
valve position.
The condition is only active when Activa-
tion x control is set to “Yes“.

� delta y-monitoring: The test is cancelled
when the drive signal y falls below the
predetermined comparison value. This
comparison value is made up from delta
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Fig. 16 · Course of the partial stroke test with step response (left) and ramp function (right)

Valve position x
= Valid range for step start

(Operating point � Tolerance limit
of step response)

Pos. 1 = Operating point
Pos. 2 = Step start
Pos. 3 = Step end

Times:
t1 = Settling time before test

start
t2 = Delay time after step

Velocities:

v1 =
100

Ramp time(falling)
%
s

v2 =
100

Ramp time (rising)
%
s



y-monitoring reference value (Code 49 -
A7) parameter and the entered safety
factor delta y-monitoring value.
The delta y-monitoring value is entered
in % and is based on the entire drive sig-
nal range (10 000 1

s).

The cancellation condition is active when
Activation delta y-monitoring is set to
“Yes“.

� PST tolerance band: The test is cancelled
as soon as the deviation of the valve po-
sition (in relation to the step final value)
exceeds the adjusted PST tolerance
band. The condition is only active when
Activation PST tolerance band control is
enabled (= “Yes”).

Diagnosis – Tests – Partial Stroke Test

– Max. test duration (Code 49 - E7): 30 to
25000 s, [30 s]

– Activation x control (Code 49 - E0): Yes, [No]
– x control value (Code 49 - E1):

–10.0 to 110.0 %, [0.0 %]
– Activation delta y-monitoring 1)

(Code 49 - A8): Yes, [No]
– delta y-monitoring value (Code 49 - A9):

0 to 100 %, [10 %]
– Activation tolerance band control (Code 49 -

E5): Yes, [No]
– PST Tolerance band (Code 49 - E6):

0.1 to 100.0 %, [5.0 %]

1) It only make sense to activate the delta-y
monitoring when the partial stroke test is per-
formed as a ramp function.
In a partial stroke test with step response, the
test is cancelled as soon as the drive signal
exceeds the delta y-monitoring value.

Test analysis

The analyses of the last three partial stroke
tests are saved in the positioner together
with a time stamp and the testing mode sta-
tus (manual or automatic). If the test has not
been completed successfully, the reason why
the test was cancelled is indicated under
“Maintenance alarm“. Possible reasons for
cancellation depending on the defined can-
cellation conditions are:
� x cancellation (Code 49 - F2): The valve

position was lower than the x control
value.

� y cancellation (Code 49 - F3): The drive
signal fell below the delta y-monitoring
value.

� Tolerance band exceeded (Code 49 -
F4): The deviation of the valve position
exceeded the PST tolerance band.

� Max. test time exceeded (Code 49 - F5):
The test was not completed within the
specified period of time.

Further error messages include:
� Test man. cancelled (Code 49 - F6): The

test has been manually cancelled.
� Measured data storage out of memory

(Code 49 - F7): The scan rate has been
selected too short. After 100 measured
data per measured variable have been
recorded, the logging stops. However,
the test is continued.

� Aborted by int. solenoid valve/forced
venting (Code 49 - F8): The test was can-
celled by the activation of the solenoid
valve/forced venting function.

� Supply pressure/friction (Code 49 - F9):
An insufficient supply pressure or exces-
sive friction occurred during the test.
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� Difference w and step start too high:
The Step start is outside the range of op-
erating point � Tolerance limit of step
tolerance

� Test aborted – Reference variable was
changed: The test was started in PST
Auto testing mode and the change in ref-
erence variable exceeded the permissible
limit.

� Test aborted – current too low: The test
was automatically interrupted.

Note: Until the partial stroke test has not
been completed successfully, the positioner
sets the No test available (Code 49 - F0).

When a partial stroke test has been per-
formed successfully, additionally the ana-
lyzed parameters are displayed separately
for the increasing and decreasing character-
istics.

Analysis of measured data for partial stroke
test (step response test):

� Overshoot (relative to the step height) [%]
� Dead time [s]
� T63 [s]
� T98 [s]
� Rise time [s]
� Settling time [s]

Analysis of measured data for partial stroke
test (ramp function):

� Overshoot (relative to the step height) [%]

5.1 Step response test

The dynamic performance of the control
valve can be tested by plotting its step re-
sponse.

The step response of the valve is recorded
by performing the partial stroke test with
sudden changes in the valve position.

In addition, the following settings are recom-
mended:

� Deactivate all cancellation conditions of
the partial stroke test, providing the pro-
cess allows it

� Start partial stroke test manually (PST
Man).

After the test is completed, the data are au-
tomatically analyzed in the positioner. The
analyzed parameters are shown separately
for the rising and falling characteristics.

� Overshoot (relative to the step height) [%]
� Dead time [s]
� T63 [s]
� T98 [s]
� Rise time [s]
� Settling time [s]

48 EB 8389 EN

Partial stroke test – PST (d4)



Diagnosis – Tests – Partial Stroke Test

– Desired PST testing mode (Code 49 - A2):
PST Man

– Step start (Code 49 - d2): 0.0 to 100.0 %,
[95.0 %]

– Step end (Code 49 - d3): 0.0 to 100.0 %,
[90.0 %]

– Tolerance limit of step response: 0.1 to
10.0 %, [2.0 %]

– Activation of the ramp function (Code 49 -
d4): No

– Settling time before test start (Code 49 - d7): 1
to 240 s, [10 s]

– Delay time after step (Code 49 - d8):
1.0 to 240.0 s, [2.0 s]

– Scan rate (Code 49 - d9) 1): 0.2 to 250.0 s,
[0.2 s]

– Activation x control (Code 49 - E0):
No 2)

– Activation delta y-monitoring (Code 49 - E5):
No 2)

– Activation tolerance band control (Code 49 -
E5): No 2)

1) The Scan rate must not be lower than the in-
dicated Min. recommended scan time (Code
49 - A5). The Min. recommended scan time is
calculated from the Duration of the test.

2) Recommended setting

Viewing the recorded parameters:

The Partial Stroke Test folder contains a
graph plotting the parameters required for
an analysis of the step response test such as
the reference variable w, valve position x,
setpoint deviation e and drive signal y over
time.

EB 8389 EN 49

Partial stroke test – PST (d4)



6 Full stroke test – FST (d6)

Fig. 17

The dynamic valve performance can be
evaluated by performing a full stroke test.

Any full stroke test performed is logged to-
gether with its status, i.e. successful/not suc-
cessful in the Diagnosis folder (> Status mes-
sages > Logger).

If the full stroke test could not be performed
successfully, the positioner generates the
“PST/FST“ alarm. Regardless of the status
classification, Code 79 is set.

The following listed parameters are tempo-
rarily changed while the tests are being per-
formed:

� Characteristic selection (Code 20) � Lin-
ear

� Required transit time OPEN (Code 21) �

Variable
� Required transit time CLOSED (Code 22)

� Variable

Starting the full stroke test

Start the full stroke test by right-clicking Start
test and select Execute in the manual operat-
ing mode (MAN).

While the test is running, d6 and tESt ap-
pear on the positioner display in alternating
sequence.
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Cancelling the full stroke test

Cancel the test by right-clicking Stop test
and select Execute or by pressing the rotary
pushbutton at the positioner.
After the test has been cancelled, the
positioner changes back to the manual oper-
ating mode (MAN).

After 100 measured values per measured
variable have been stored, the logging is
stopped. However, the test is still completed.
The Measured data storage out of memory
message is generated by the positioner if the
test is not finished when the data logging
was stopped.

At the end of the full stroke test, the test sta-
tus is directly determined to allow the user to
know whether the performed test was com-

pleted successfully or not. In case a test has
not been completed successfully, the possible
reasons for cancellation are specified. The
test status and the reasons for cancellation
can be read in the positioner (Code 49) and
in the engineering tool used.

Test description

The valve moves through its entire working
range during a full stroke test.

The first step ends in the fail-safe position,
meaning the second step starts from the
fail-safe position.

The change in travel can be performed ei-
ther in steps or in a ramp function (Fig. 18).
For the test in a ramp function, additionally
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Fig. 18 · Course of full stroke test with step response (left) and ramp function (right),
fail-to-close valve

Valve position x
= Valid range for step
start
(Operating point � Tole-
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the velocities for the rising and falling ramps
need to be defined.

After being activated, the test does not start
until the Settling time before test start (t1) has
elapsed. This waiting period ensures that the
valve has reached its start position.

Starting from the start position, the valve
moves to the fail-safe position. The valve re-
mains in this position for the time defined by
the Delay time after step (t2) before perform-
ing a second step change in the opposite di-
rection from the fail-safe position to the start
position of the first step.
After the Delay time after step (t2) has
elapsed, the valve moves back to its operat-
ing point (position before the test was per-
formed, reference variable w, pos. *).

The Tolerance limit of step response defines
the permissible tolerance limit for the step’s
start and end values.

The Scan rate defines the interval at which
the measured values are recorded during
the test.

Diagnosis – Tests – Full Stroke Test

– Tolerance limit of step response: 0.1 to
10.0 %, [2.0 %]

– Activation of the ramp function: No, [Yes]
– Ramp time (rising) 1), 2): 0 to 9999 s, [1 s]
– Ramp time (falling) 1), 2): 0 to 9999 s, [1 s]
– Settling time before test start: 1 to 240 s, [10 s]
– Delay time after step: 2.0 to 240.0 s,

[2.0 s]
– Scan rate 3): 0.2 to 30.0 s, [0.2 s]

1) Parameters are only evaluated if Activation of
the ramp function is activated (= Yes)

2) The Ramp time (falling)/Ramp time (rising)
must be greater than the corresponding value
determined during initialization for Minimum
transit time OPEN (Code 40)/Minimum
transit time CLOSED (Code 41)

3) The Scan rate must not be lower than the in-
dicated Min. recommended scan time (Code
49 - A5). The Min. recommended scan time is
calculated from the Duration of the test.

Test analysis

The analyses of the last three full stroke tests
are saved in the positioner together with a
time stamp and the testing mode status (ma-
nual or automatic). If the test has not been
completed successfully, the reason why the
test was cancelled is indicated under “Main-
tenance alarm“.
Possible reasons for cancellation include:

� Max. test duration: The test is cancelled
when the maximum permissible test du-
ration is exceeded.

� Test man. cancelled : The test has been
manually cancelled.

� Measured data storage out of memory:
The scan rate has been selected too low.
After 100 measured data per measured
variable have been recorded, the log-
ging stops. However, the test is contin-
ued.

� Aborted by int. solenoid valve/forced
venting: The test was cancelled by the ac-
tivation of the solenoid valve/forced
venting function.

� Supply pressure/friction: An insufficient
supply pressure or excessive friction oc-
curred during the test.

� Test aborted – current too low: The test
could not be performed as the auxiliary
power was too low.
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When a full stroke test has been completed
successfully, analyzed parameters are also
displayed separately for the rising and the
falling characteristics.

Analysis of measured data for a full stroke
test (step response test):

� Overshoot (relative to the step height) [%]
� Dead time [s]
� T63 [s]
� T98 [s]
� Rise time [s]
� Settling time [s]

Analysis of measured data for a full stroke
test (ramp test):

� Overshoot (relative to the step height) [%]
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7 Binary input function

The optional binary input in Types 3730-2,
3730-3 and 3731-3 allows various actions
to be performed which also affect the diag-
nostic functions.

If an action is started over the binary input,
this action is always logged.

Start and end of actions performed over the
binary input are determined in the Edge
control binary input parameter.

The following actions can be performed over
the binary input:

� Transfer switching state
The switching state of the binary input is
logged.

� Set local operation write protection
Settings cannot be changed at the
positioner while the binary input is ac-
tive. The configuration enabled function
in Code 3 is not active.

� Start partial stroke test (PST)
The positioner starts a single partial
stroke test. The test is performed accord-
ing to the settings in the Tests folder
(> Partial Stroke Test). Refer to section 5.

� Go to fail-safe reference value
An open/close valve moves to the en-
tered fail-safe reference value when the
positioner is in automatic mode (AUTO).
No action is started when the positioner
is in manual mode (MAN) or fail-safe
position.
No action is started for a control valve.

� Switch between AUTO/MAN
The positioner changes from AUTO
mode into MAN mode and vice versa.

No action is started if the positioner is in
the fail-safe position.

� Start data logger
The data logger is started when the bi-
nary input is active. Data are logged ac-
cording to the settings in the Statistical
information folder (> Data logger). Refer
to section 3.2.

� Reset diagnosis
Any active diagnostic functions in Statis-
tical information (in-service monitoring)
and Tests (out-of-service diagnostics) are
cancelled and the diagnosis data are re-
set once. Refer to section 2.3.1.

� External solenoid valve connected
The triggering of an external solenoid
valve is recognized.

� Leakage sensor
The “External leakage soon to be ex-
pected” error is set. The error is reset
when the edge control is set to OFF. The
message remains saved in the logging.

Positioner – Options

– Action at active binary input: [Transfer
switching state], Set local operation write pro-
tection, Start Partial Stroke Test (PST), Go to
fail-safe reference variable, Switch between
AUTO/MAN, Start data logger, Reset diag-
nosis, External solenoid valve connected,
Leakage sensor

– Edge control binary input:
[On: open switch / Off: closed switch],
On: closed switch / Off: open switch

– Fail-safe reference value 1): 0.0 to 100.0 %,
[50.0 %]

1) Only relevant with Action at active binary
input = Go to fail-safe reference variable
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8 Diagnostic parameters saved in non-volatile memory

Saved in a non-volatile memory Data saved if a parameter change
is detected

Cyclic saving (24 h)

Statistical information (in-service monitoring)

Open/Close (not Type 3730-4)
Limit value time analysis, Limit value
travel analysis
Reference analysis

Analysis

Data logger

Selection, Trigger status, Scan rate,
Trigger value, Trigger band, Trigger
edge, Pretrigger time, Trigger via
condensed state

Travel histogram Measured data

Short-term monitoring Scan rate short-term histogram

Setpoint deviation histogram Measured data

Short-term monitoring Scan rate short-term histogram

Travel histogram Measured data

Short-term monitoring

Drive signal histogram
(steady-state)

Measured data

Short-term monitoring Measured data

Drive signal histogram
(hysteresis) (d5)

Start test, Enable time distance, Min.
time distance from test, Tolerance
band of hysteresis

Measured data

Short-term monitoring

Lower end position Measured values when end position
changes

Tests (MAN)

Drive signal diagram
(steady-state) (d1)

Data of reference test
Reference time stamp

Drive signal diagram
(hysteresis) (d2)

Data of reference test
Reference time stamp

Static characteristic (d3)
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Saved in a non-volatile memory Data saved if a parameter change
is detected

Cyclic saving (24 h)

Partial stroke test (PST) (d4)

PST testing mode, Step start, Step
end, Tolerance limit of step response,
Activation of the ramp function,
Ramp time (rising), Ramp time
(falling), Settling time before test
start, Scan rate, Max. test duration,
Number of step responses, Activa-
tion x control, x control value, Acti-
vation delta y-monitoring, delta
y-monitoring value, Activation toler-
ance band control, PST tolerance
band
delta y-monitoring reference value,
plotted step, Analysis of measured
data, Number of tests

Full stroke test (FST) (d6)

Tolerance limit of step response, Ac-
tivation of the ramp function, Ramp
time (rising), Ramp time (falling),
Settling time before test start, Delay
after step, Scan rate, Max. test dura-
tion, Number of step responses
Plotted step, Analysis of measured
data, Number of tests

General

Details on actuator and valve
data Yes

Logging Yes

Classification of status messages Yes
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9 Troubleshooting

Fault Possible cause Recommended action Resetting message

Air supply Perhaps modified (TEST) Check air supply.
Refer to the section on
supply pressure in the
standard instructions for
the positioner.

Reset
y-x signature measured
data

Working at full capacity
(TEST)

Perhaps not enough (TEST)

Perhaps modified Reset y-x long-term and
short-term monitoringWorking at full capacity

Perhaps not enough

Shifting
working range

Shifting working range
to closing position

Check the valve
working range.

Reset
x long-term and short-term
histogramsShifting working range to

max. opening position

Leakage
pneumatics

Perhaps existing (TEST) Check pneumatic actu-
ator and connections
for leakage.

Reset
y-x signature measured
data

Perhaps too large (TEST)

Perhaps too large Reset y-x long-term and
short-term monitoringPerhaps existing

Limit working
range

Down Check pneumatic acces-
sories and connections
for leakage.
Check air supply and
increase it, if necessary.
Refer to the section on
supply pressure in the
standard instructions for
the positioner.
Check plug stem for
problems caused by an
external source.

Reset
e short-term histogram
Reset
e long-term histogram

Up

Modification impossible
(terminals)

Troubleshooting
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Fault Possible cause Recommended action Resetting message

Observing end
position/end
position trend

Zero point shift monotone
down
Average above reference

Check plug and seat Reset
lower end position trend

Zero point shift monotone
up
Average above reference

Zero point alternates
Average above reference

Zero point shift monotone
down
Average below reference

Zero point shift monotone
up
Average below reference

Zero point alternates
Average below reference

Connection
positioner -
valve

No optimum travel transmis-
sion (TEST)

Check attachment Reset
e short-term histogram

Perhaps loose

Perhaps range limit

Working range Mostly near closing position Reconsider whether the
working range is suit-
able

Reset
x long-term histogramMostly near max. opening

Mostly closing position

Mostly max. opening

Friction Much higher over whole
range

Check packing Reset
hysteresis long-term and
short-term monitoringMuch lower over whole

range

Much higher over section

Much lower over section

Much higher/lower over
whole range (TEST)

Reset
hysteresis measured data

Much higher/lower over
section (TEST)

Troubleshooting
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Fault Possible cause Recommended action Resetting message

Actuator
springs

Perhaps spring stiffness
reduced (TEST)

Check springs in the
actuator

Reset
y-x signature measured
dataPerhaps bias reduced (TEST)

Working at full capacity

Working at full capacity
(TEST)

Inner
leakage
(shut-off)

Perhaps larger than origin Check plug and seat Reset
e short-term histogramPerhaps existing

Perhaps larger than origin
(TEST)

Reset
y-x signature measured
data

External
leakage

Perhaps soon expected Check packing Reset hysteresis long-term
and short-term monitoring
Reset
z long-term histogram

Perhaps expected
Reset
hysteresis measured data

Dynamic stress
factor*
* This value is in-

cluded in the Cycle

counter histogram in

Statistical informa-

tion

Percentage as information
on strain on packing

Leakage to the atmosphere
message active when
greater than 90 %

Check packing Reset
z long-term histogram

PST/FST PST/FST - Status active Check cancellation con-
ditions and measured
data analysis.
Check valve for mal-
functions (e.g blockage)

Restart test after correction.

Open/Close
(not
Type 3730-4)

Open/Close - Status active Check valve for mal-
functions

Reset Open/Close mea-
sured data

Troubleshooting

EB 8389 EN 59



SAMSON AG · MESS- UND REGELTECHNIK
Weismüllerstraße 3 · 60314 Frankfurt am Main · Germany
Phone: +49 69 4009-0 · Fax: +49 69 4009-1507
Internet: http://www.samson.de EB 8389 EN 20

12
-0

6


	
	1 Description 5
	1.1 General 5
	1.2 Diagnostic functions 6
	1.3 Application type 7
	1.3.1 Discrete analysis in open/close valves 8

	1.4 Requirements for diagnostics 10
	1.5 Scope of functions 11
	1.6 Printing the diagnostic log 12
	1.7 Exporting measured data  13

	2 Status messages 14
	2.1 Condensed state 15
	2.2 Classification of the status messages 16
	2.3 Logging 17
	2.3.1 Resetting status messages and diagnosis data 18


	3 Statistical information 21
	3.1 Open/close 21
	3.2 Data logger 23
	3.2.1 Permanent data logging 24
	3.2.2 Triggered data logging 24

	3.3 Travel histogram 27
	3.3.1 Short-term monitoring 28

	3.4 Setpoint deviation histogram 29
	3.4.1 Short-term monitoring 30

	3.5 Cycle counter histogram 30
	3.5.1 Short-term monitoring 31

	3.6 Steady-state drive signal diagram 32
	3.6.1 Short-term monitoring 33

	3.7 Drive signal diagram - Hysteresis test (d5) 34
	3.7.1 Short-term monitoring 36

	3.8 Trend of travel end position 36

	4 Tests d1 to d3 38
	4.1 Drive signal diagram steady-state (d1) 38
	4.2 Drive signal diagram hysteresis (d2) 40
	4.3 Static characteristic (d3) 41

	5 Partial stroke test – PST (d4) 43
	5.1 Step response test 48

	6 Full stroke test – FST (d6) 50
	7 Binary input function 54
	8 Diagnostic parameters saved in non-volatile memory 55
	9 Troubleshooting 57



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 250
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 250
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1000
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check true
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (ISO Coated \050Prozess-Standard Offset, gestrichenes Papier, 60 L/cm, ISO 12647-2:2004\051)
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /CHT (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /DAN (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ESP (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /FRA (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ITA (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /JPN (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /KOR (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /NLD (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /NOR (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /PTB (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /SUO (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /SVE (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ENU (OFFSET: Creates PDF for offset printing from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: 300/1200 dpi, JPEG Medium. Increase JPEG quality for critical images. Increase resolution for higher screen ruling. Preflight: images below 250/1000 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


