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Description

FIELD OF TECHNOLOGY

[0001] The present invention relates to a positioner for
controlling the opening of a valve.

BACKGROUND

[0002] Conventionally, positioners for controlling the
openings of valves have been, for example, positioners
wherein the critical components have been configured
as illustrated in FIG. 10, for example. See, for example,
Japanese Unexamined Patent Application Publication
No. 2012-207756. In this figure, 100 is a higher-level de-
vice, 200 (200A) is a positioner, and 300 is a regulator
valve.
[0003] The positioner 200A is provided with a control
calculating portion 1, an electropneumatic converting
portion 2, a pneumatic circuit portion 3, and a valve open-
ing detector (valve opening detecting portion) 4, assem-
bled together with a valve 300. In the below, this posi-
tioner 200A will be termed a "single-unit positioner."
[0004] In this single-unit positioner 200A, the valve
opening detector 4 detects the current degree of opening
of the valve 300, and sends it as an actual opening signal
Xpv to the control calculating portion 1. The control cal-
culating portion 1 uses, as inputs, the opening setting
signal Xsp for the valve 300, sent from the higher-level
device, and the actual opening signal Xpv, from the valve
opening detector 4, to calculate the difference between
the opening setting signal Xsp and the actual opening
signal Xpv, and generates, and sends to the electrop-
neumatic controlling portion 2, a PWM signal (a pulse
width modulation signal), obtained through performing
PID control calculations on this difference, as a control
signal MV.
[0005] The electropneumatic converting portion 2 con-
verts into an air pressure (a nozzle back pressure) Pn
the control signal MV from the control calculating portion
1. The pneumatic circuit portion 3 uses the pneumatic
signal Pn from the electropneumatic converting portion
2 as an input air pressure and amplifies this input air
pressure Pn to produce an output air pressure Po, and
outputs it to the operating device (not shown) of the valve
300. Doing so causes the air of the air pressure Po to
flow into a diaphragm chamber within the operating de-
vice, to adjust the opening of the valve 300.
[0006] Note that the control calculating portion 1 is pro-
vided with a function for performing diagnostics on the
valve 300, based on the changes in the control state, for
sending the diagnostic results to the higher-level device
100, etc.
[0007] In this single-unit positioner 200A a control cal-
culating portion 1, an electropneumatic converting por-
tion 2, a pneumatic circuit portion 3, and a valve opening
detector (valve opening detecting portion) 4 are con-
tained within a single case 10, and this case 10 is as-

sembled together with a valve 300. Because of this, there
is a difficulty in that there is a susceptibility to the effects
of vibrations of the valve 300 and a sensitivity to the tem-
perature of the fluid that flows through the valve 300.
[0008] Given this, in order to reduce the susceptibility
to the effects of vibration and temperature, a positioner
200 (200B), as illustrated in FIG. 11, is proposed wherein
the case 10 is divided into a first case 10-1 and a second
case 10-2, wherein the valve opening detector 4 is con-
tained within the first case 10-1, and assembled together
with the valve 300, where the control calculating portion
1, the electropneumatic converting portion 2, and the
pneumatic circuit portion 3 are contained within the sec-
ond case 10-2 and disposed at a location that is away
from the valve 300. See, for example, Japanese Design
Registration No. 1128492. In the below, this positioner
200B will be termed a "separated-type positioner."
[0009] Note that the actual opening signal Xpv from
the valve opening detector 4, contained within the first
case 10-1, are sent to the control calculating portion 1
through the provision of a terminal block 5 in the second
case 10-2, where this terminal block 5 and the valve
opening detector 4 are connected through a cable 6.
[0010] However, in this separated-type positioner
200B, the actual opening signal Xpv (which is a weak
analog current signal) from the valve opening detector 4
is susceptible to the effects of noise due to the cable 6
that extends between the valve opening detector 4 and
the control calculating portion 1. This causes problems
such as the following to occur.

(1) The effects on control are large due to performing
control calculations using the actual opening signal
Xpv, which is susceptible to the effects of noise.
(2) It is necessary to test the noise at the terminal
because the control calculating portion 1 is connect-
ed to the valve opening detector 4 by the cable 6
through the terminal block 5. Additionally, performing
surge protection, and the like, at the terminal requires
the positioner to be larger. There is also the possi-
bility that the signal itself will be affected through the
additional components after surge protection.
(3) Noise testing must be performed on the signal
line for the actual opening signal Xpv, which trans-
mits minute changes.
(4) Because the valve opening detector 4 is sepa-
rated from the control calculating portion 1, temper-
ature correction on the valve opening detector 4 is
difficult.
(5) While there is no need for an anti-explosive struc-
ture in the second case 10-2 if it is placed in a safety
zone, doing so requires the cable 6 between the
valve opening detector 4 and the terminal block 5 to
be longer, increasing the effects of noise on the ac-
tual opening signal Xpv.

[0011] The present invention was created to solve such
a problem, and an aspect thereof is to provide a positioner
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that is robust to the effects of noise.

SUMMARY

[0012] The present invention, in order to achieve such
an aspect set forth above, is a positioner including: a
control calculating portion that inputs an opening setting
signal for a valve, sent from a higher-level device, and
an actual opening signal expressing the current opening
of the valve, and that generates a control signal from the
opening setting signal and the actual opening signal; an
electropneumatic converting portion that converts the
control signal from the control calculating portion into an
air pressure; a pneumatic circuit portion that uses, as an
input air pressure, an air pressure that has been convert-
ed by the electropneumatic converting portion, for am-
plifying this input air pressure to form an output air pres-
sure, and outputs this output air pressure to the valve;
and a valve opening detecting portion that detects the
current opening of the valve to produce an actual opening
signal for the control calculating portion. The positioner
further includes: a first case that contains the control cal-
culating portion and the valve opening detecting portion;
and a second case that contains the electropneumatic
converting portion and the pneumatic circuit portion. The
first case is assembled together with the valve. The sec-
ond case is located in a position away from the valve.
[0013] In the present invention, the control calculating
portion and the valve opening detecting portion are con-
tained within a first case, and the electropneumatic con-
verting portion and the pneumatic circuit portion are con-
tained within a second case, wherein the first case is
assembled together with the valve and the second case
is placed in a position that is away from the valve. In this
case, a control signal may be sent from a control calcu-
lating portion, which may be contained within the first
case, to the second calculating portion, which may be
contained within the second case, and this control signal
may be sent as a signal that is not susceptible to the
effects of noise, such as a digital signal or a strong analog
signal, through the control calculating portion.
[0014] Note that in the present invention, a vibration
sensor may be contained within the first case, and this
vibration sensor may send, as a detected vibration signal
to the control calculating portion, the detected vibration
that has propagated to the first case, and, in the control
calculating portion, a diagnostic may be performed on
the valve based on the detected vibration signal from the
vibration sensor. Furthermore, a pressure sensor may
be contained within the first case, and this pressure sen-
sor may send, as a detected air pressure signal to the
control calculating portion, the output air pressure from
the pneumatic circuit at the valve, and, in the control cal-
culating portion, a diagnostic may be performed on the
valve based on the detected air pressure signal from the
pressure sensor.
[0015] In the present invention, the control calculating
portion and the valve opening detecting portion are con-

tained within a first case, and the second calculating por-
tion, the electropneumatic converting portion and the
pneumatic circuit portion are contained in a second case,
where the first case is combined with the valve and the
second case is placed in a location away from the valve,
and a control signal such as a digital signal or a strong
analog signal is sent from the control calculating portion,
contained within the first case, to the electropneumatic
converting portion, contained within the second case,
thereby making it possible to reduce the susceptibility to
the effects of noise.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0016] So that the manner in which the above recited
features of the present invention can be understood in
detail, a more particular description of the invention, brief-
ly summarized above, may be read by reference to em-
bodiments. The accompanying drawings relate to em-
bodiments of the invention and are described in the fol-
lowing:

FIG. 1 is a structural diagram illustrating the critical
components of Example of a positioner according to
the present disclosure.
FIG. 2 is a structural diagram illustrating the critical
components of Another Example of a positioner ac-
cording to the present disclosure.
FIG. 3 is a diagram illustrating a structure for a con-
ventional single-unit positioner that is equipped with
a vibration sensor.
FIG. 4 is a diagram illustrating a structure for a con-
ventional separated-type positioner that is equipped
with a vibration sensor.
FIG. 5 is a diagram showing comparisons of various
aspects of a conventional positioner that is provided
with a vibration sensor (a "single-unit positioner" and
a "conventional separated-type positioner") and a vi-
bration sensor-equipped positioner according to the
present invention.
FIG. 6 is a structural diagram illustrating the critical
components of Yet Another Example of a positioner
according to the present disclosure.
FIG. 7 is a diagram illustrating a structure for a con-
ventional single-unit positioner 200 that is equipped
with a pressure sensor.
FIG. 8 is a diagram illustrating a structure for a con-
ventional separate-type positioner that is equipped
with a pressure sensor.
FIG. 9 is a diagram showing comparisons of various
aspects of a conventional positioner that is provided
with a pressure sensor (a "single-unit positioner" and
a "conventional separated-type positioner") and a
pressure sensor-equipped positioner according to
the present invention.
FIG. 10 is a diagram illustrating the structure in a
conventional single-unit positioner 200.
FIG. 11 is a diagram illustrating the structure in a
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conventional separated-type positioner.

DETAILED DESCRIPTION

[0017] Examples according to the present disclosure
will be explained below in detail, based on the drawings.

Example

[0018] FIG. 1 is a structural diagram illustrating the crit-
ical components of an Example of a positioner according
to the present disclosure. In this figure, the structural el-
ements that are identical or equivalent to the structural
elements explained in reference to FIG. 11 are indicated
by codes that are identical to those of FIG. 11, and ex-
planations thereof are omitted.
[0019] In a positioner 200 (200C) according to the Ex-
ample, a control calculating portion 1 and a valve opening
detector (valve opening detecting portion) 4 are con-
tained within a first case 10-1, and an electropneumatic
converting portion 2 and a pneumatic circuit portion 3 are
contained within a second case 10-2.
[0020] The first case 10-1, which contains the control
calculating portion 1 and the valve opening detector 4,
is assembled together with the valve 300, and the second
case 10-2, which contains the electropneumatic convert-
ing portion 2 and the pneumatic circuit portion 3, is locat-
ed in a position away from the valve 300.
[0021] This positioner 200 (200C) is also a separated-
type positioner, like the positioner 200B illustrated in FIG.
11, where a control calculating portion 1 and a valve
opening detector 4, which are a calculating system, are
contained within a first case 10-1, and the electropneu-
matic converting portion 2 and the pneumatic circuit por-
tion 3, which are a pneumatic system, are contained with-
in a second case 10-2, so the calculating system and the
pneumatic system are separated.
[0022] That is, in the positioner 200C, the calculating
system and the pneumatic system are cut off from each
other, where the calculating system is assembled togeth-
er with the valve 300, and the pneumatic system is lo-
cated in a position away from the valve 300. Note that in
the first case 10-1 and the second case 10-2, the various
components are supplied power from respective sepa-
rate power supplies.
[0023] In this positioner 200C, not just the actual open-
ing signal Xpv, from the opening detector 4, but a control
signal MV from the control calculating portion 1 as well,
are sent from the first case 10-1 side to the second case
10-2 side. That is, a control signal MV is sent through the
cable 6 from the control calculating portion 1 that is con-
tained within the first case 10-1 to the electropneumatic
converting portion 2 that is contained within the second
case 10-2.
[0024] This control signal MV that is sent through the
cable 6 is a PWM signal (a pulse width modulation signal),
that is, the control signal MV is a digital signal, and thus
it is robust to noise.

[0025] Note that while in this example the control signal
MV is sent through the cable 6 to the electropneumatic
converting portion 2, that is, while the control signal MV
is sent to the electropneumatic converting portion 2
through a physical cable, it may be sent via radio instead.
Moreover, the control signal MV from the control calcu-
lating portion 1 need not necessarily be a digital signal,
but may instead be a strong analog signal.
[0026] This separated-type (a calculating/pneumatic
systems separated-type) positioner 200C also produces
other effects, such as the following.

(1) Because the valve opening detector 4 and the
control calculating portion 1 are assembled together
into a single unit, there is no need for a long signal
line for the actual opening signal Xpv that would be
susceptible to the effects of noise.
(2) There is no need for noise testing on lines that
would transmit minute changes, enabling noise pre-
vention performance with countermeasures similar
to those that are conventional.
(3) The development lead time is shortened and the
development cost is reduced through reducing the
number of issues requiring noise testing.
(4) Miniaturization is facilitated through having only
the valve opening detector 4 and the control calcu-
lating portion 1, with robustness to vibration similar
to that of the conventional separated type.
(5) Because the valve opening detector 4 and the
control calculating portion 1 are located together,
temperature correction on the valve opening detec-
tor 4 can be performed accurately.
(6) An anti-explosive structure is possible through
resin molding of the valve opening detector 4 and
the control calculating portion 1 alone.
(7) The electropneumatic converting portion 2 and
the pneumatic circuit portion 3 can be located in a
safety zone, eliminating the need for an anti-explo-
sive structure for these parts, enabling a reduction
in costs.

Another Example

[0027] FIG. 2 is a structural diagram illustrating the crit-
ical components of Another Example of a positioner ac-
cording to the present disclosure. In this figure, the struc-
tural elements that are identical or equivalent to the struc-
tural elements explained in reference to FIG. 1 are indi-
cated by codes that are identical to those of FIG. 1, and
explanations thereof are omitted.
[0028] In this positioner 200 (200D) according to the
Another Example, in addition to the structure in the Ex-
ample, a vibration sensor 7 is also contained within the
first case 10-1, to detect vibrations from the valve 300
that propagate to the case 10-1 and to transmit, to the
control calculating portion 1, as a detected vibration sig-
nal, the vibrations detected thereby.
[0029] Additionally, an evaluation as to whether or not

5 6 



EP 2 918 883 B1

5

5

10

15

20

25

30

35

40

45

50

55

there is an aberrant vibration in the valve 300 is per-
formed in the control calculating portion 1 based on the
detected vibration signal from the vibration sensor 7, and
the evaluation result is sent to the higher-level device
100. These diagnostics of the valve 300, using the vibra-
tion sensor 7, make it possible to stabilize the operations
in the plant and to achieve a reduction in maintenance
costs. Note that the diagnostic results by the control cal-
culating portion 1 may be, for example, displayed on the
positioner 200D.
[0030] FIG. 3 illustrates a structure for a conventional
single-unit positioner 200A that is equipped with a vibra-
tion sensor 7. When a vibration sensor 7 is equipped in
the single-unit positioner 200A, the case 10 will be larger.
Moreover, the location of installation of the vibration sen-
sor 7 in the single-unit positioner 200A is away from the
valve 300, preventing the vibration of the valve 300 from
being observed accurately. Moreover, because the
weight of the single-unit positioner 200A is increased,
the positioner itself will have an impact on the vibration.
Moreover, it is difficult for a single-unit positioner 200A
to operate properly in an environment with a great deal
of vibration.
[0031] FIG. 4 illustrates a structure for a conventional
separated-type positioner 200B that is equipped with a
vibration sensor 7. Containing the valve opening detector
4 and the vibration sensor 7 within the case 10-1 enables
the cases 10-1 and 10-2 to be made smaller and lighter.
Moreover, the attachment of the vibration sensor 7 to the
case 10-1 causes the distance to the valve 300 to be
shorter, enabling the vibration of the valve 300 to be ob-
served accurately. Moreover, because the case 10-1 that
is assembled together with the valve 300 is small and
light, the effects on the vibration can be reduced. How-
ever, this requires a cable 6-2, for sending the detected
vibration signal from the vibration sensor 7 to the control
calculating portion 1, in addition to the cable 6-1 for send-
ing the actual opening signal Xpv from the valve opening
detector 4 to the control calculating portion 1, increasing
the cost of the cable, and causing not just the actual open-
ing signal Xpv from the valve opening detector 4, but the
detected vibration signal from the vibration sensor 7 also,
to be susceptible to the effects of noise.
[0032] In contrast, in a positioner 200D according to
the Another Example, a control calculating portion 1, a
valve opening detector 4, and a vibration sensor 7, as a
calculating system, are contained within a first case 10-1,
enabling the same noise-resistance performance as in a
single-unit positioner 200A with the control signal MV
from the control calculating portion 1 to the electropneu-
matic converting portion 2 as a signal that is resistant to
the effects of noise, such as a digital signal or a strong
analog signal, with no cable between the control calcu-
lating portion 1 and the valve opening detector 4 or the
vibration sensor 7.
[0033] In FIG. 5, with the conventional single-unit po-
sitioner 200A that is equipped with a vibration sensor 7
(FIG. 3) listed as "Single-Unit Type," and the conventional

separated-type positioner 200B that is equipped with a
vibration sensor 7 (FIG. 4) listed as "Conventional Sep-
arated Type," various attributes are compared for the
case of the "Calculating/Pneumatic Separated Type" of
the positioner 200D that is equipped with a vibration sen-
sor 7 of the Another Example (FIG. 2).

Yet Another Example

[0034] FIG. 6 is a structural diagram illustrating the crit-
ical components of Yet Another Example of a positioner
according to the present disclosure. In this figure, the
structural elements that are identical or equivalent to the
structural elements explained in reference to FIG. 1 are
indicated by codes that are identical to those of FIG. 1,
and explanations thereof are omitted.
[0035] In this positioner 200 (200E) according to the
Yet Another Example, in addition to the structure in the
Example, a pressure sensor 8 is also contained within
the first case 10-1, to detect and output air pressure Po,
outputted from the pneumatic circuit portion 3 in the valve
300 (the output air pressure Po that flows into the dia-
phragm chamber of an operating device) and to transmit,
to the control calculating portion 1, as a detected air pres-
sure signal, the air pressure detected thereby.
[0036] Additionally, an evaluation as to whether or not
there is an aberrant air pressure inputted into the valve
300 is performed in the control calculating portion 1 based
on the detected air pressure signal from the pressure
sensor 8, and the evaluation result is sent to the higher-
level device 100. These diagnostics of the valve 300,
using the pressure sensor 8, make it possible to stabilize
the operations in the plant and to achieve a reduction in
maintenance costs. Note that the diagnostic results by
the control calculating portion 1 may be, for example,
displayed on the positioner 200E.
[0037] FIG. 7 illustrates a structure for a conventional
single-unit positioner 200A that is equipped with a pres-
sure sensor 8. When a pressure sensor 8 is equipped in
the single-unit positioner 200A, the case 10 will be larger.
Moreover, providing the single-unit positioner 200A with
a pressure sensor 8 increases the complexity of the pneu-
matic circuit in the pneumatic circuit portion 3, increases
the flow path resistance, and reduces the process flow
rate. Furthermore, this increases the complexity of the
pneumatic circuit in the pneumatic circuit portion 3, dam-
aging the accuracy of the pressure observation.
[0038] FIG. 8 illustrates a structure for a conventional
separated-type positioner 200B that is equipped with a
pressure sensor 8. In this example, a pressure sensor 8
is contained on the case 10-2 side, so only the valve
opening detector 4 is contained in the case 10-1. This
reduces the size and weight of the cases 10-1 and 10-2.
However, the pneumatic circuit in the pneumatic circuit
portion 3 remains just as complex, and the problem of
the susceptibility of the actual opening signal Xpv from
the valve opening detector 4 to noise remains.
[0039] In contrast, in a positioner 200E according to
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the Yet Another Example, a control calculating portion 1,
a valve opening detector 4, and a pressure sensor 8, as
a calculating system, are contained within a first case
10-1, enabling the same noise-resistance performance
as in a single-unit positioner 200A with the control signal
MV from the control calculating portion 1 to the electrop-
neumatic converting portion 2 as a signal that is resistant
to the effects of noise, such as a digital signal or a strong
analog signal, with no cable between the control calcu-
lating portion 1 and the valve opening detector 4. More-
over, this enables a simplification to the pneumatic circuit
in the pneumatic circuit portion 3, enabling the effect on
the process flow rate to be eliminated.
[0040] In FIG. 9, with the conventional single-unit po-
sitioner 200A that is equipped with a pressure sensor 8
(FIG. 7) listed as "Single-Unit Type," and the conventional
separated-type positioner 200B that is equipped with a
pressure sensor 8 (FIG. 8) listed as "Conventional Sep-
arated Type," various attributes are compared for the
case of the "Calculating/Pneumatic Separated Type" of
the positioner 200E that is equipped with a pressure sen-
sor 8 of the Yet Another Example (FIG. 6).

Extended Examples

[0041] While the present invention has been explained
above in reference to examples, the present invention is
not limited to the examples set forth above. The struc-
tures and details in the present invention may be varied
in a variety of ways, as can be understood by one skilled
in the art, within the scope of technology in the present
disclosure.

List of reference signs

[0042]

1: Control Calculating Portion
2: Electropneumatic Converting Portion
3: Pneumatic Circuit Portion
4: Valve Opening Detector (Valve Opening Detect-
ing Portion)
6: Cable
7: Vibration Detecting Sensor
8: Pressure Sensor
10-1: First Case
10-2: Second Case
100: Higher-Level Device
200 (200C through 200E): Positioners
300: Valve

Claims

1. A positioner (200, 200A, 200B, 200C, 200D) com-
prising:

a control calculating portion (1) adapted to re-

ceive, as inputs, an opening setting signal (Xsp)
for a valve (300), sent from a higher-level device
(100), and an actual opening signal (Xpv) ex-
pressing the current opening of the valve, and
adapted to generate a control signal (MV) from
the opening setting signal (Xsp) and the actual
opening signal (Xpv);
an electropneumatic converting portion (2)
adapted to convert the control signal (MV) from
the control calculating portion into an air pres-
sure (Pn);
a pneumatic circuit portion (3) adapted to use,
as an input air pressure (Pn), an air pressure
that has been converted by the electropneumat-
ic converting portion (3), for amplifying this input
air pressure to form an output air pressure (P0),
and to output this output air pressure to the
valve;
a valve opening detecting portion (4) adapted to
detect the current opening of the valve to pro-
duce an actual opening signal (Xpv) for the con-
trol calculating portion;
a first case (10-1) that contains the control cal-
culating portion (1) and the valve opening de-
tecting portion (4); and
a second case (10-2) that contains the electrop-
neumatic converting portion (2) and the pneu-
matic circuit portion (3), wherein:

the first case (10-1) is assembled together
with the valve (300); and
the second case (10-2) is located in a posi-
tion away from the valve (300).

2. The positioner as set forth in Claim 1, comprising:

a vibration sensor (7), contained within the first
case (10-1), which is adapted to detect and to
send to the control calculating portion (1) as a
detected vibration signal, a vibration that prop-
agates to the first case (10-1), wherein:

the control calculating portion (1) adapted
to perform diagnostics of the valve based
on the detected vibration signal from the vi-
bration sensor.

3. The positioner as set forth in Claim 1 or 2, wherein
a pressure sensor (8), contained within the first case
(10-1), for detecting, and for sending to the control
calculating portion as a detected air pressure signal,
an output air pressure from the pneumatic circuit por-
tion at the valve, wherein:

the control calculating portion (1) adapted to per-
form diagnostics of the valve based on the de-
tected air pressure signal from the pressure sen-
sor.
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Patentansprüche

1. Positionierer (200, 200A, 200B, 200C, 200D), um-
fassend:

einen Steuerberechnungsabschnitt (1), der aus-
gelegt ist, um, als Eingaben, ein Öffnungsein-
stellungssignal (Xsp) für ein Ventil (300) zu emp-
fangen, das von einer Vorrichtung einer höheren
Ebene (100) geschickt wurde, und ein eigentli-
ches Öffnungssignal (Xpv), das die aktuelle Öff-
nung des Ventils ausdrückt, und ausgelegt, um
ein Steuersignal (MV) aus dem Öffnungseinstel-
lungssignal (Xsp) und dem eigentlichen Öff-
nungssignal (Xpv) zur erzeugen,
einen elektropneumatischen Umwandlungsab-
schnitt (2), der ausgelegt ist, um das Steuersi-
gnal (MV) aus dem Steuerberechnungsab-
schnitt in einen Luftdruck (Pn) umzuwandeln;
einen pneumatischen Schaltungsabschnitt (3),
der ausgelegt ist, als einen Eingabeluftdruck
(Pn) einen Luftdruck zu verwenden, der durch
den elektropneumatischen Umwandlungsab-
schnitt (3) umgewandelt wurde, um diesen Ein-
gabeluftdruck zu erweitern, um einen Ausgabe-
luftdruck (P0) zu bilden, und um diesen Ausga-
beluftdruck an das Ventil auszugeben;
einen Ventilöffnungs-Erfassungsabschnitt (4),
der ausgelegt ist, um die aktuelle Öffnung des
Ventils zu erfassen, um ein eigentliches Öff-
nungssignal (Xpv) für den Steuerberechnungs-
abschnitt zu erzeugen;
ein erstes Gehäuse (10-1), das den Steuerbe-
rechnungsabschnitt (1) und den Ventilöffnungs-
Erfassungsabschnitt (4) enthält; und
ein zweites Gehäuse (10-2), das den elektro-
pneumatischen Umwandlungsabschnitt (2) und
dem pneumatischen Schaltungsabschnitt (3)
enthält, wobei:

das erste Gehäuse (10-1) mit dem Ventil
(300) verbunden ist; und
das zweite Gehäuse (10-2) in einer Position
weg vom Ventil (300) angeordnet ist.

2. Positionierer nach Anspruch 1, umfassend:

einen Vibrationssensor (7), der im ersten Ge-
häuse (10-1) enthalten ist, der ausgelegt ist, um
den Steuerberechnungsabschnitt (1) als ein er-
fasstes Vibrationssignal zu erfassen und zu sen-
den, eine Vibration, die sich in das erste Gehäu-
se (10-1) fortpflanzt, wobei
der Steuerberechnungabschnitt (1) ausgelegt
ist, um eine Diagnose des Ventils auf der Grund-
lage des erfassten Vibrationssignals vom Vib-
rationssensor durchzuführen.

3. Positionierer nach Anspruch 1 oder 2, umfassend
ein Drucksensor (8), enthalten im ersten Gehäuse
(10-1), zum Erfassen und zum Senden an den Steu-
erberechnungsabschnitt als ein erfasstes Luftdruck-
signal, einen Ausgangsluftdruck vom pneumati-
schen Schaltungsabschnitt am Ventil, wobei:

der Steuerberechnungabschnitt (1) ausgelegt
ist, um eine Diagnose des Ventils auf der Grund-
lage des Luftdrucksignals vom Drucksensor
durchzuführen.

Revendications

1. Positionneur (200, 200A, 200B, 200C, 200D) qui
comprend :

une partie de calcul de commande (1) adaptée
pour recevoir, en guise d’entrées, un signal de
réglage d’ouverture (Xsp) d’une soupape (300),
envoyé par un dispositif de niveau plus élevé
(100), et un signal d’ouverture réelle (Xpv) qui
exprime l’ouverture actuelle de la soupape, et
adaptée pour générer un signal de commande
(MV) à partir du signal de réglage d’ouverture
(Xsp) et du signal d’ouverture réelle (Xpv) ;
une partie de conversion électropneumatique
(2) adaptée pour convertir le signal de comman-
de (MV) qui provient de la partie de calcul de
commande en une pression d’air (Pn) ;
une partie de circuit pneumatique (3) adaptée
pour utiliser, en guise de pression d’air d’entrée
(Pn), une pression d’air qui a été convertie par
la partie de conversion électropneumatique (3),
afin d’amplifier cette pression d’air d’entrée de
façon à former une pression d’air de sortie (P0),
et pour fournir cette pression d’air de sortie à la
soupape ;
une partie de détection d’ouverture de soupape
(4) adaptée pour détecter l’ouverture actuelle de
la soupape afin de produire un signal d’ouver-
ture réelle (Xpv) pour la partie de calcul de
commande ;
une première enceinte (10-1) qui contient la par-
tie de calcul de commande (1) et la partie de
détection d’ouverture de soupape (4) ; et
une seconde enceinte (10-2) qui contient la par-
tie de conversion électropneumatique (2) et la
partie de circuit électropneumatique (3), dans
lequel :

la première enceinte (10-1) est assemblée
avec la soupape (300) ; et
la seconde enceinte (10-2) se trouve à un
emplacement éloigné de la soupape (300).

2. Positionneur selon la revendication 1, qui
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comprend :

un détecteur de vibrations (7), contenu dans la
première enceinte (10-1), qui est adapté pour
détecter et envoyer à la partie de calcul de com-
mande (1), en tant que signal de vibration dé-
tecté, une vibration qui se propage jusqu’à la
première enceinte (10-1), dans lequel :

la partie de calcul de commande (1) adap-
tée pour effectuer un diagnostic de la sou-
pape sur la base du signal de vibration dé-
tecté qui provient du capteur de vibrations.

3. Positionneur selon la revendication 1 ou 2, dans le-
quel
un capteur de pression (8), contenu dans la première
enceinte (10-1), est destiné à détecter et à envoyer
à la partie de calcul de commande, en tant que signal
de pression d’air détecté, une pression d’air de sortie
qui provient de la partie de circuit pneumatique au
niveau de la soupape, dans lequel :

la partie de calcul de commande (1) est adaptée
pour effectuer un diagnostic de la soupape sur
la base du signal de pression d’air détecté qui
provient du capteur de pression.
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