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(57) Abrégé/Abstract:

A plant management system 1 includes: a control device 20; and a management device 30. The control device 20 includes: a
manipulation parameter setting unit that sets values of a plurality of manipulation parameters; a state parameter acquisition unit that
acquires values of state parameters indicating an operating condition of the plant 3; and a transmitter that transmits the values of
the manipulation parameters and the values of state parameters to the management device 30. The management device 30
includes: an acquisition unit that acquires the values of the manipulation parameters and the values of state parameters from the
control device 20; a database that stores set values of manipulation parameters and actually measured values or predicted values
of a plurality of state parameters when the plant 3 is operated based on the set values, corresponding to each other; and a
determination unit that determines a set value of a manipulation parameter capable of improving a value of a predetermined state
parameter of the plant by referring to the values of the manipulation parameters and the values of the state parameters acquired by
the acquisition unit and to correspondence stored in the database between the set values of the plurality of manipulation
parameters and the actually measured or predicted values of the plurality of state parameters and that presents the set value thus
determined to the control device.
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[ABSTRACT]

A plant management system 1 includes: a control device
20; and a management device 30. The control device 20
includes: a manipulation parameter setting unit that sets
values of a plurality of manipulation parameters; a state
parameter acquisition unit that acquires values of state
parameters indicating an operating condition of the plant 3;
and a transmitter that transmits the values of the
manipulation parameters and the values of state parameters to
the management device 30. The management device 30 includes:
an acquisition unit that acquires the values of the
manipulation parameters and the values of state parameters
from the control device 20; a database that stores set values
of manipulation parameters and actually measured values or
predicted values of a plurality of state parameters when the
plant 3 is operated based on the set values, corresponding to
each other; and a determination unit that determines a set
value of a manipulation parameter capable of improving a
value of a predetermined state parameter of the plant by
referring to the values of the manipulation parameters and
the values of the state parameters acquired by the
acquisition unit and to correspondence stored in the database
between the set values of the plurality of manipulation
parameters and the actually measured or predicted values of
the plurality of state parameters and that presents the set

value thus determined to the control device.
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PLANT MANAGEMENT SYSTEM AND MANAGEMENT DEVICE
[TECHNICAL FIELD]
[0001] The present invention relates to a plant
management system for managing the operating condition of a
plant and to a management device applicable to the plant
management system.
[BACKGROUND ART]
[0002] In plants for producing chemical products and
industrial products, an experienced operator successively
sets a large number of manipulation parameters to control the
operation. However, it is not easy to approximate the
operating condition to a desired goal by manipulating a large
number of manipulation parameters and, at the same time,
understanding the operating condition that could change on a
minute-by-minute basis properly and predicting how various
state parameters will change as manipulation parameters are
changed.
[0003] A technology is known that performs reinforcement
learning to simulate complicated processes in such a plant,
by using various manipulation parameters and state parameters
when the plant is actually operated (see, for example, patent
literature 1).
[Patent Literature]
[0004] [Patent Literature 1] JP2004-178492
[SUMMARY OF INVENTION]

[TECHNICAL PROBLEM]
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[0005] We have been aware that a technology capable of
providing information useful to improve the operating
condition of a plant and, at the same time, inhibiting an
increase in the cost for additional hardware resources, the
processing load, etc. is required to suitably support the
operation of various plants.
[0006] The invention addresses the above-described issue,
and a general purpose thereof is to provide a technology for
suitably supporting the operation of a plant.
[SOLUTION TO PROBLEM]
[0007] A plant management system according to an
embodiment of the present invention includes: a control
device that controls an operation of a plant; and a
management device that provides information for managing an
operating condition of the plant. The control device
includes: a manipulation parameter setting unit that sets
values of a plurality of manipulation parameters for
controlling the operation of the plant; a state parameter
acquisition unit that acquires values of a plurality of state
parameters indicating the operating condition of the plant;
and a transmitter that transmits, to the management device,
the values of the manipulation parameters set by the
manipulation parameter setting unit and the values of state
parameters acquired by the state parameter acquisition unit.
The management device includes: an acquisition unit that

acquires the values of the manipulation parameters and the
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values of state parameters from the control device; a
database that stores set values of a plurality of
manipulation parameters and actually measured values or
predicted values of a plurality of state parameters when the
plant is operated based on the set values, corresponding to
each other; and a determination unit that determines a set
value of a manipulation parameter capable of improving a
value of a predetermined state parameter of the plant by
referring to the values of the manipulation parameters and
the values of state parameters acquired by the acquisition
unit and to correspondence stored in the database between the
set values of the plurality of manipulation parameters and
the actually measured or predicted values of the plurality of
state parameters and that presents the set value thus
determined to the control device.

[0008] The state parameters including the operating
condition of the plant include state parameters related to
the operating condition of the plant and state parameters
related to the result of operation of the plant. The state
parameters related to the operating condition of the plant
include, for example, the properties of the stock, weather
conditions like temperature and humidity, etc. The state
parameters related to the result of operation of the plant
include, for example, the quantity, yield, composition,
purity, etc. of the product.

[0009] According to this embodiment, it is possible to
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determine a recommended value with high precision, using a
simple cénfiguration. Accordingly, it is possible to present
a recommended value for improving the operating condition of
the plant while, at the same time, inhibiting an increase in
the cost for additional hardware resources, the processing
load, etc. so that the operation of the operation of the
plant is suitably supported.

[0010] The plant management system may further include:
a simulator that simulates the operating condition of the
plant; a learning device that learns the simulator based on
the set values of the plurality of manipulation parameters
and the actually measured values of the plurality of state
parameters acquired from the control device; and a database
generator that calculates a predicted value of a state
parameter when the plant is operated based on a set value of
manipulation a parameter not acquired from the control device,
by using the simulator that has been learned by the learning
device and that generates the database storing, in addition
to the set values of the plurality of manipulation parameters
and the actually measured values of the plurality of state
parameters acquired from the control device, set values of a
plurality of manipulation parameters and predicted values of
a plurality of state parameters not acquired from the control
device.

[0011] According to this embodiment, it is possible to

learn the simulator based on actually measured values to
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improve the precision, and to generate a database that stores
data in finer details. Accordingly, a recommended value can
be determined with higher precision, and the operation of the
plant is suitably supported. Further, even in the case of
the plant in which record data has not been accumulated in a
large volume, data of a volume necessary for determination of
a recommended value are interpolated so that a recommended
value can be determined highly precisely, and the operation
of the plant is suitably supported.

[0012] The management device may acquire the database
generated by the database generator at a predetermined point
of time’and update the database.

[0013] According to this embodiment, the database with
improved precision is acquired occasionally for updates so
that it is possible to determine a recommended value with
higher precision and suitably support the operation of the
plant.

[0014] Another embodiment of the present relates to a
management device. The management device includes: an
acquisition unit that acquires, from a control device that
controls an operation of a plant, values of a plurality of
manipulation parameters for controlling the operation of the
plant and values of state parameters indicating an operating
condition of the plant; a database that stores set values of
a plurality of manipulation parameters and actually measured

values or predicted values of a plurality of state parameters
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when the plant is operated based on the set values; and a
determination unit that determines a set value of a
manipulation parameter capable of improving a value of a
predetermined state parameter of the plant by referring to
the values of the manipulation parameters and the values of
the state parameters acquired by the acquisition unit and to
correspondence stored in the database between the set values
of the plurality of manipulation parameters and the actually
measured or predicted values of the plurality of state
parameters and that presents the set value thus determined to
the control device.

[0015] According to this embodiment, it is possible to
determine a recommended value with high precision, using a
simple configuration. Accordingly, it 1s possible to present
a recommended value for improving the operating condition of
the plant while, at the same time, inhibiting an increase in
the cost for additional hardware resources, the processing
load, etc. so that the operation of the operation of the
plant is suitably supported.

[0016] The database may include a predicted value of a
state parameter when the plant is operated based on a set
value of a manipulation parameter not acquired from the
control device and calculated by using a simulator for
simulating an operating condition of the plant, the simulator
being learned based on set values of a plurality of

manipulation parameters and actually measured values of a
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plurality of state parameters acquired from the control
device.

[0017] According to this embodiment, even in the case of
the plant in which record data has not been accumulated in a
large volume, data of a volume necessary for determination of
a recommended value are interpolated so that a recommended
value can be determined highly precisely, and the operation
of the plant is suitably supported.

[0018] Another embodiment of the present invention
relates to a plant management system. The plant management
system includes: a simulator that simulates an operating
condition of a plant; a learning device that learns the
simulator to learn knowledge based on set values of a
plurality of manipulation parameters and actually measured
values of a plurality of state parameters acquired from a
control device for controlling an operation of the plant; and
a database generator that calculates a predicted value of a
state parameter when the plant is operated based on a set
value of a manipulation parameter not acquired from the
control device, by using the simulator that has been learned
by the learning device and that generates a database storing
the set values of the plurality of manipulation parameters
and the actually measured values of the plurality of state
parameters acquired from the control device and also storing
set values of a plurality of manipulation parameters and

predicted values of a plurality of state parameters not
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acquired from the control device.
[0019] According to this embodiment, it is possible to
learn the simulator based on actually measured values to
improve the precision, and to generate a database that stores
data in finer details. Accordingly, the operation of the
plant is suitably supported.
[0020] Optional combinations of the aforementioned
constituting elements, and implementations of the invention
in the form of methods, apparatuses, systems, recording
mediums, and computer programs may also be practiced as
additional modes of the present invention.
[ADVANTAGEQUS EFFECTS OF INVENTION]
[0021] According to the present invention, a technology
for suitably supporting the operation of a plant can be
provided.
[BRIEF DESCRIPTION OF DRAWINGS]
[0022] Fig. 1 shows an overall configuration of a plant
management system according to an embodiment;

Fig. 2 shows an exemplary process flow diagram of the
plant;

Fig. 3 shows a configuration of the control device and
the management device according to the embodiment; and

Fig. 4 shows an exemplary display screen displayed on
the display device of the user operation panel.
[DESCRIPTION OF EMBODIMENTS]

[0023] Fig. 1 shows an overall configuration of a plant
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management system according to an embodiment. The plant
management system 1 includes plants 3 for producing chemical
products and industrial products and a support system 4 for
supporting the operation of the plurality of plants 3. Each
plant 3 includes a device subject to control 10 such as a
reactor and a heating furnace provided in the plant 3, a
control device 20 for controlling the operation of the device
subject to control 10, and a management device 30 for
providing information for managing the operating condition of
the plant 3. The support system 4 includes a simulator 6 for
simulating the operating condition of the plant 3, a learning
device 5 that learns the simulator 6 based on various
information acquired from the plant 3, and a database
generator 7 that uses the simulator 6, which has been learned
by the learning device 5, to generate an operation database
used to determine information provided by the management
device 30 of the plant 3. The plants 3 and the support
system 4 are connected by the Internet 2.
[0024] Fig. 2 shows an exemplary process flow diagram of
the plant. The plant 3 shown in Fig. 2 includes a heating
furnace, a reactor, etc. for running a desulfurization
process for removing the sulfur content in crude oil or a
product. The control device 20 sets the amount of fuel
supplied to the heating furnace, the amount of hydrogen gas
supplied to the reactor for hydrodesulfurization in

accordance with a command input from the operator and
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controls the operation of the plant 3 accordingly. The
operator sets conditions for reaction such as temperature,
pressure, temperature change, and pressure change in the
reactor and sets manipulation parameters such as the amount
of hydrogen consumed for hydrodesulfurization, hydrogen
partial pressure, hydrogen to stock ratio, etc., in
accordance with values of state parameters such as the flow
rate and composition of the stock oil, properties of
respective oil types like proportions thereof in the blend,
etc. so as to ensure that the sulfur concentration in the
product is lower than a target value. In this process, it is
desired to realize an operation in which the amount of fuel
supplied to the heating furnace, amount of hydrogen consumed,
and amount of offgas are as small as possible in order to
reduce the operation cost, environmental load, etc.
[0025] Referring back to Fig. 1, the simulator 6 uses a
process model that represents the operating condition of the
plant 3 to calculate predicted values of various state
parameters indicating the result of operation of the plant 3,
by referring to values of various status parameters
indicating the operating condition and set values of various
manipulation parameters set by the control device 20. The
process model uses various control parameters to define a
relationship between i) values of status parameters and set
values of manipulation parameters related to operating

conditions such as the stock and facilities and ii) values of
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state parameters related to the result of operation.

[0026] The learning device 5 acquires, as record data
when the plant 3 is actually operated, set values of a
plﬁrality of manipulation parameters and actually measured
values of a plurality of state parameters from the plant 3
and learns the simulator 6 based on those values. The
learning device 5 adjusts the values of various control
parameters so that the values close to the actually measured
values of the state parameters related to the result of
operation thus acquired are calculated when the values of the
state parameters and the set values of the plurality of
manipulation parameters related to the operating condition
thus acquired are input to the simulator 6.

Knowledge may be learned by the simulator 6 by using
reinforcement learning as in the case of the technology
disclosed in patent literature 1 mentioned above, or an
arbitrary known technology may be used to learn the simulator
6. By learning the simulator 6 using various record data,
the precision of the simulator 6 can be improved, and values
of state parameters related to the result of operation of the
plant 3 can be predicted more accurately.

[0027] The database generator 7 causes the simulator 6
to calculate predicted values of state parameters when the
plant 3 is operated based on set values of manipulation
parameters that are not acquired from the plant 3. The

database generator 7 generates an operation database that
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stores set values of a plurality of manipulation parameters
and predicted values of a plurality of state parameters that
are not acquired from the plant 3, in addition to the set
values of the plurality of manipulation parameters and the
actually measured values of the plurality of state parameters
acquired from the plant 3. The database generator 7 causes
the simulator 6 to calculate predicted values for a record
for which actually measured values are not available and
stores the predicted values in the operation database so that
records containing set values defined at predetermined
intervals are included in the operation database within
constraint of a range of values that the set values of the
manipulation parameters can take in the plant 3. As
described later, the operation database thus generated is
used to provide information to support the operation in the
plant 3.
[0028] Fig. 3 shows a configuration of the control
device and the management device according to the embodiment.
The control device 20 includes a controller 21 and a user
operation panel 22.
[0029] The user operation panel 22 displays values of
various state parameters indicating the operating condition
of the plant 3 and set values of various manipulation
parameters set by the control device 20 on a display device
and acknowledges inputs of set values of various manipulation

parameters from the operator.
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[0030] The controller 21 includes a manipulation
parameter setting unit 23, a state parameter acquisition unit
24, and a transmitter 25. The features are implemented in
hardware components such as a CPU and a memory in an
arbitrary computer, a program loaded into the memory, etc.
The figure depicts functional blocks implemented by the
cooperation of these elements. Therefore, it will be
understood by those skilled in the art that the functional
blocks may be implemented in a variety of manners including
hardware only, software only, or by a combination of hardware
and software.
[0031] The manipulation parameter setting unit 23 sets
the set values of the various manipulation parameters
acknowledged in the user operation panel 22 from the operator
to control the device subject to control 10 and displays the
set values on the display device of the user operation panel
22. The state parameter acquisition unit 24 acquires values
of various state parameters indicating the operating
condition of the plant 3 from various sensors and measuring
instruments provided in the device subject to control 10, etc.
and displays the acquired values on the display device of the
user operation panel 22. The transmitter 25 transmits the
values of the manipulation parameters set by the manipulation
parameter setting unit 23 and the values of the state
parameters acquired by the state parameter acquisition unit

24 to the management device 30.
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[0032] The management device 30 includes a controller 31
and an operation database 38. The operation database 38
stores set values of a plurality of manipulation parameters
in the plant 3 and values of a plurality of state parameters
when the plant 3 is operated based on the set values,
corresponding to each other. As described above, the values
of the plurality of state parameters include actually
measured values when the plant 3 is actually operated and
predicted values calculated by the simulator 6.
[0033] The controller 31 includes an actually measured
value acquisition unit 32, a recommended value determination
unit 33, a recommended value presentation unit 34, an
actually measured value transmitter 35, a database
registration unit 36, and a database updating unit 37. These
functional blocks may also be implemented in a variety of
manners by hardware only, software only, or by a combination
of hardware and software.
[0034] The actually measured value acquisition unit 32
acquires the values of the manipulation parameters and the
values of the state parameters from the transmitter 25 of the
control device 20.. The recommended value determination unit
33 refers to the values of the manipulation parameters and
the values of the state parameters acquired by the actually
measured value acquisition unit 32 and to the correspondence
stored in the operation database 38 between the set values of

the plurality of manipulation parameters and the actually
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measured values or predicted values of the plurality of state
parameters. The recommended value determination unit 33
determines a set value of a manipulation parameter capable of
improving the value of a predetermined state parameter of the
plant 3 and determines the set value as recommended value.
The recommended value presentation unit 34 presents the
recommended value determined by the recommended value
determination unit 33 on the user operation panel 22 of the
control device 20.
[0035] Of the set values of the plurality of
manipulation parameters, the recommended value determination
unit 33 acknowledges values that are desired to be fixed and
to remain unmodified from the operator. The recommended
value determination unit 33 searches the operation database
38, using the acknowledged values and the values of the state
parameters such as the stock and facilities as keys. The
recommended value determination unit 33 retrieves a record in
which the sulfur concentration of the product mapped to those
values is lower than a target value and determines the set
value of the manipulation parameter stored in the retrieved
record as a recommended value. In the case a plurality of
records are retrieved, the recommended value determination
unit 33 selects one or more set values of a manipulation
parameter suitable from the perspective of the operation cost,
environmental load, etc. and determines the selected values

as recommended values. For example, a parameter that should
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be prioritized may be acknowledged from the operator, and the
value stored in a record containing data that maximizes or
minimizes the value of the prioritized parameter may be
determined as a recommended value. Alternatively, a score
may be calculated by a weighting scheme based on preset set
priority levels, and a recommended value may be evaluated
according to the calculated score.
[0036] As described above, the operation database 38 not
only stores actually measured values when the plant 3 is
actually operated but also predicted values calculated by the
simulator 6, which has been learned by the learning device 5
and has improved precision as a result. It is therefore
possible to provide the operation database that covers the
possible range of values of state parameters and set values
of manipulation parameters in finer details. Therefore,
despite the fact that the embodiment is simpler than running
a simulation of the operating condition at every
determination of recommended values and determining a
recommended value accordingly, the embodiment can offer
highly precise determination of a recommended value for
improving the operating condition and so can suitably support
the operation of the plant. Further, even in the case of the
plant 3 in which record data has not been accumulated in a
large volume, data of a volume necessary for highly precise
determination of a recommended value are interpolated so that

a recommended value can be determined highly precisely, and
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the operation of the plant 3 is suitably supported.
[0037] We prepared three-year record data obtained by
operating the desulfurization device of the plant 3 and
making a measurement at every hour and used the record data
to learn the simulator 6, using the learning device 5. The
database generator 7 is caused to generate the operation
database 38 by using the simulator 6 that has learned
knowledge in this way. The operation database 38 includes
record data of 8000 records and predicted data of 205000
records calculated by the simulator 6. 100 sets, each
including a value of a state parameter related to the
operating condition and a set value of a manipulation
parameter that should be fixed, are extracted randomly. The
recommended value determination unit 33 1s caused to
determine one or more recommended values for each set by
using the operation database 38.
[0038] There were 450 cases in which only one
recommended value of the manipulation parameter was proposed.
Of these, a recommended value capable of actually lowering
the sulfur concentration in the product was proposed in 382
cases, demonstrating that the accuracy rate is 85%. There
were 103 cases in which a plurality of recommended values of
the manipulation parameter were proposed. Of these,
recommended values capable of actually lowering the sulfur
concentration in the product were proposed in 74 cases,

demonstrating that the accuracy rate is 72%. It is therefore
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found that the operation database generated in the condition
described above can propose recommended values highly
precisely. It is believed that recommended values can be
proposed even more precisely by using a larger volume of
record data to learn the simulator 6.

[0039] The actually measured value transmitter 35
transmits the record data acquired by the actually measured
value acquisition unit 32 to the support system 4. The
learning device 5 of the support system 4 uses the record
data newly transmitted from the plant 3 to learn the
simulator 6 further. The actually measured value transmitter
35 may further transmit, to the support system 4, i) whether
the operator has employed the recommended value presented to
the operator and changed the set value of the manipulation
parameter, 1i) the change in the state parameter subsequent
to the change to the recommended value or the absence of
change, etc. In this case, the learning device 5 may further
use these items of information for learning.

[0040] At a predetermined point of time, the database
generator 7 calculates predicted values by using the
simulator that has learned knowledge further and generates
the operation database accordingly. The database updating
unit 37 of the management device 30 acquires the operation
database from the support system 4 at a predetermined point
of time and updates the operation database 38 in the

management device 30. This makes it possible to determine a
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recommended value even more precisely and to suitably support
the control of the plant 3 by the operator, by occasionally
acquiring the operation database 38 with improved precision
and updating the local database accordingly. The record data
for the plant 3 may be transmitted from the control device 20
to the support system 4.
[0041] The database registration unit 36 registers the
record data acquired from the actually measured value
acquisition unit 32 in the operation database 38. This makes
it possibie to improve the precisicn of the operation
database 38 locally even before the database updating unit 37
updates the operation database 38. The database registration
unit 36 may delete, from the operation database 38, a record
containing a predicted value that the recommended value
presentation unit 34 presented as a recommended value on the
user operation panel 22 but that was not employed by the
operator. This also facilitates improvement of the precision
of the operation database 38 locally.
[0042] - Fig. 4 shows an exemplary display screen
displayed on the display device of the user operation panel.
The display screen shows the process flow diagram of the
plant 3, values of state parameters related to the operating
condition, values of state parameters related to the result
of operation, and set values of a plurality of manipulation
parameters. When the operator sets a set value of a

manipulation parameter desired to be fixed and a set value of
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a manipulation parameter that can be changed, the recommended
value determination unit 33 determines, as a recommended
value, a set value of a manipulation parameter capable of
realizing an operating condition that includes the fixed set
value of the manipulation parameter and targeted values of
state parameters and that is optimum from the perspective of
the operation cost, environmental load, etc. The recommended
value presentation unit 34 displays the determined
recommended value on the display screen. Further, the
recommended value presentation unit 34 shows, in the display
screen, a graph showing time-dependent changes of state
parameters indicating the result of operation of the plant 3
when a set value of a manipulation parameter is changed to
the determined recommended value and the result when it is
not changed. When displaying recommended value in the
display screen, the recommended value presentation unit 34
may make it possible to discriminate whether the recommended
value corresponds to the actually measured value or to the
predicted value. The operator determines the set value of
the manipulation parameter by referring to the presented
recommended value and inputs the set value in the user
operation panel 22. The manipulation parameter setting unit
23 controls the device subject to control 10 based on the
input set wvalue.
[0043] Described above is an explanation based on an

exemplary embodiment. The embodiment is intended to be
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illustrative only and it will be understood by those skilled
in the art that various modifications to constituting
elements and processes could be developed and that such
modifications are also within the scope of the present
invention.
[0044] In the embodiment described above, a
desulfurization process is described by way of example.
However, the present invention is not only applicable to
plants that execute a desulfurization process but also to
plants for crude refining, chemical product manufacturing,
industrial product manufacturing, etc.
[REFERENCE SIGNS LIST]
[0045] 1 plant management system, 3 plant, 4 support
system, 5 learning device, 6 simulator, 7 database generator,
10 device subject to control, 20 control device, 21
controller, 22 user operation panel, 23 manipulation
parameter setting unit, 24 state parameter acquisition unit,
25 transmitter, 30 management device, 31 controller, 32
actually measured value acquisition unit, 33 recommended
value determination unit, 34 recommended value presentation
unit, 35 actually measured value transmitter, 36 database
registration unit, 37 database updating unit, 38 operation
database
[ INDUSTRIAL APPLICABILITY]
[0046] The present invention is applicable to plant

management systems and management devices for managing the
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operating condition of plants.
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[CLAIMS]

1. A plant management system comprising:

a control device that controls an operation of a plant;
and

a management device that provides information for
managing an operating condition of the plant, wherein

the control device includes:

a manipulation parameter setting unit that sets values
of a plurality of predetermined manipulation parameters,
wherein the manipulation parameters are adjustable parameters
used for controlling the operation of the plant;

a state parameter acquisition unit that acquires values
of a plurality of state parameters indicating the operating
condition of the plant; and

a transmitter that transmits, to the management device,
the values of the plurality of manipulation parameters set by
the manipulation parameter setting unit and the values of the
plurality of state parameters acquired by the state parameter
acquisition unit, and

the management device includes:

an acquisition unit that acquires the values of the
plurality of manipulation parameters and the values of the
plurality of state parameters from the control device;

a database that stores set values of a plurality of
manipulation parameters and actually measured values and
predicted values of a plurality of state parameters when the

CY-70055CA
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plant is operated based on the set values, corresponding to
each other; and

a determination unit that determines a set value of a
manipulation parameter capable of improving a predetermined
state parameter of the plant by referring to the values of
the plurality of manipulation parameters and the values of
the plurality of state parameters acquired by the acguisition
unit and to correspondence stored in the database between the
set values of the plurality of manipulation parameters and
the actually measured and predicted values of the plurality
of state parameters, and that presents the set value thus
determined to the control device, and

the plant management system further comprising:

a simulator that simulates the operating condition of
the plant;

a learning device that learns the simulator based on
the set values of the plurality of manipulation parameters
and the actually measured values of the plurality of state
parameters acquired from the control device; and

a database generator that calculates a predicted wvalue
of a state parameter when the plant is operated based on a
set value of a manipulation parameter not acgquired from the
control device, by using the simulator that has been learned
by the learning device and that generates the database
storing, in addition to the set wvalues of the plurality of
manipulation parameters and the actually measured values of

CY-70055CA
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the plurality of state parameters acquired from the control
device, set values of a plurality of manipulation parameters
and predicted wvalues of a plurality of state parameters not
acquired from the control device, and

the determination unit acknowledges a manipulation
parameter among the plurality of manipulation parameters from
an operator of which a set value is desired to be fixed and
to remain unmodified, searches the database using a set value
of the acknowledged manipulation parameter and the values of
the state parameters as keys, retrieves a record in which a
value of the predetermined state parameter associated with
the set value of the acknowledged manipulation parameter and
the values of the state parameters is improved, and
determines a set value of the manipulation parameter stored

in the retrieved record as a recommended value.

2. The plant management system according to claim 1,
wherein

the management device acquires the database generated
by the database generator at a predetermined point of time

and updates the database.
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