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DESCRIPTION  

 

DEVICE MANAGEMENT SYSTEM AND MAINTENANCE WORK METHOD 

USING THE SYSTEM 

 5 

Technical Field  

[0001]  

 The present disclosure relates to a device management system 

including a state detection unit configured to detect a state of each steam 

controller in a plant of interest, an input unit configured to input detection 10 

information from the state detection unit, and a state determination unit 

configured to effect determination of whether a state of the target steam 

controller is normal or not.  The disclosure relates also to a maintenance work 

method using such system.  

 15 

Background Art  

[0002]  

 Conventionally, management of a steam controller for controlling 

steam flowing in a plant (e.g. a steam trap for discharging drain such as 

condensate contained in steam, a valve for controlling direction or amount of 20 

steam in a steam pipe, a straightener for removing foreign matters mixed in 

steam, etc.) has been effected by e.g. a device management system configured 

to input detection information via a state detection unit for detecting a state of 

the steam controller and then to determine the state of the steam controller 

based on this detection information (see Patent Document 1).  25 

[0003]  

 With the above-described system, for steam controllers installed in a 

plant, information such as information of which steam controller is 

malfunctioning are collected in a data management device.  Thus, with 

reference to the data management device, to which steam controller 30 

maintenance work such as repair, replacement or the like should be done, can 

be known.   
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[0004] 

 Patent Document 1: Japanese Unexamined Patent Application 

Publication No. 2010-204801 

 

Summary  5 

[0005] 

 However, even when a work-target device is determined and a 

maintenance work is effected thereon, as many such steam controllers are 

installed in distribution in the plant, difficulties would be involved in grasping 

the specific location of the work-target device, or specifying the location of the 10 

work-target device even when access is made successfully to the area 

peripherally of the work-target device, or specifying which one is the 

work-target device in case a plurality of steam controllers are present densely 

in the area.  

[0006]  15 

 Further, regarding the maintenance work to be effected on the steam 

controller, its pattern, such as whether the device is to be repaired or replaced, 

what tool/method to be used for the repair or replacement, or by which type of 

device it should be replaced, etc., will largely vary depending on the device type, 

the installation state of the steam controller, and the necessary tool or a steam 20 

controller for replacement too will vary depending on the work pattern.  

Therefore, in order to allow the work to proceed in an efficient manner, it is 

necessary to carry it out, with accurately grasping of such work patterns as 

above.   

[0007]  25 

 In this way, in order to effect a maintenance work on a steam controller 

efficiently, the location of the steam controller and the work patterns therefor 

need to be grasped.  However, the above-described conventional system grasps 

only on which steam controller the work is to be effected, but failing to take the 

above-described factors into consideration.  30 

[0008]  

 In view of the state of the art described above, a principal object of the 

present disclosure is to provide a device management system capable of 

executing a maintenance work on a steam controller in an efficient manner.   

 35 
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[0009]  

 A device management system, according to this disclosure, includes:  

 a state detection unit configured to detect a state of each steam 

controller in a plant of interest;  

 an input unit configured to input detection information from the state 5 

detection unit; and  

 a state determination unit configured to effect determination of 

whether the state of a target steam controller is normal or not;  

 for each steam controller in the plant of interest, device identification 

information for identifying the each steam controller being set;  10 

 the state detection unit being configured to input the detection 

information including the corresponding device identification information to 

the input unit;   

 the device management system comprising:  

 a storage unit which stores, in advance and in correlation with the 15 

device identification information set in each steam controller, location 

information indicating a location of each steam controller in the plant of 

interest, the storage unit further storing in advance work patterns for the 

steam controller according to a classification based on a device type and an 

installation state of the steam controller;  20 

 a data extraction unit configured to extract from the storage unit the 

location information from the device identification information based on the 

detection information and to extract also a corresponding work pattern from 

the device type and the installation state specified from the device 

identification information, for a work-target device comprised of a steam 25 

controller whose state is determined as being not normal by the state 

determination unit; and  

 a work information generation unit for generating work information 

consisting of the extracted location information and work pattern for the 

work-target device.   30 

[0010]  

 Namely, with the above-described arrangement, responsive to input of 

detection information from the state detection unit to the data management 

device, location information and a work pattern of the steam controller stored 

in advance in the storage unit of the data management device are extracted 35 
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from the data extraction unit based on the device identification information of 

the work-target device based on the inputted detection information as well as 

the device type (device being a steam trap or a valve or device model, etc.) and 

the installation state (e.g. mode of connection, use, temperature and pressure 

conditions (temperature and pressure of steam to pass therethrough), its 5 

installation period, number of repair works made thereon so far, etc.) which 

can be specified from the device identification information.  Then, the work 

information generation unit generates work information that consists of the 

extracted location information and the work pattern for the work-target device.  

And, based on this work information, the location and the work pattern of the 10 

target steam controller can be grasped clearly.  Consequently, the 

maintenance work can be effected in an efficient manner with utilization of 

this work information.   

[0011]  

 Incidentally, the extraction of the location information and work 15 

pattern of the steam controller by the data extraction unit can be implemented 

in an automatic manner by the data extraction unit from the device 

identification information and the device type and installation state of the 

steam controller specified from the device identification information. 

Alternatively, the data extraction unit can effect this extraction responsive to 20 

an instruction of a human while this human makes reference to the device 

identification information and the device type and installation state of the 

steam controller specified from the device identification information. Further 

alternatively, the extraction can be any desired combination of such automatic 

extraction and manual extraction, e.g. automatic extraction of location 25 

information combined with manual extraction of the work pattern for the 

steam controller by a human instruction.  

[0012]  

 Further, the location information can be any such information 

indicating the specific location of the steam controller in the plant of interest, 30 

such as a drawing or diagram showing the location of the work-target device in 

the layout plan of the plant, a name of area of the plant in which the 

work-target device belongs, the specific installation location or a name of 

equipment or instrument attached thereto, etc.  As examples of the work 

patterns for the steam controller, there can be cited a type of maintenance 35 
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work, an item to be improved, a necessary tool, an image showing a target 

work place of the steam controller or its periphery, etc.   

[0013]  

 Next, some preferred embodiments of the device management system 

relating to this disclosure will be explained.  It is understood however that the 5 

scope of the present disclosure is not to be limited in anyway by these preferred 

modes of embodiment to be described next.  

[0014]  

 According to one preferred mode of embodiment:  

 the state determination unit is configured to effect also determination 10 

of a type of malfunction of the target steam controller;  

 the storage unit is configured to store the work patterns according to a 

classification of type of malfunction, and the device type and installation state 

of the steam controller; and  

 the data extraction unit is configured to extract the work pattern, 15 

based on the malfunction type and the device type and installation state of the 

steam controller specified from the device identification information.  

[0015]  

 Namely, with the above-described arrangement, the work patterns can 

be classified in more detailed manner as being based not only on the device 20 

type of the steam controller and the installation state of the steam controller, 

but also on the malfunction type, whereby a work pattern further suited to the 

work-target device can be extracted from the data extraction unit.  So, the 

maintenance work can be carried out in even more efficient manner, based on 

the work information generated as above.  25 

[0016]  

 According to a preferred mode of embodiment, the location information 

includes an image indicating a location of the steam controller corresponding 

to the device identification information in a layout plan of the plant and a 

photographic image of the steam controller.  30 

[0017]  

 Namely, with the above-described arrangement, from the image 

indicating the location in the plant layout plan included in the location 

information, it can be known clearly where to go to carry out the maintenance 

work on the work-target device.  Further, from the photographic image of the 35 
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steam controller, the work-target device can be readily identified.  Thus, 

traveling to the location of the work-target device and its identification can be 

carried out easily.  Whereby, the maintenance work can be carried out in an 

even more efficient manner.  

[0018]  5 

 According to a preferred mode of embodiment: 

 the state determination unit is configured to determine also a degree of 

malfunction of the target steam controller; and  

 the data extraction unit is configured further to effect selection of the 

steam controller as the work-target device, for which the extraction of the 10 

location information and the work pattern are to be effected, based on the 

degree of malfunction determined by the state determination unit, from among 

steam controller(s) determined as being malfunctioning. 

[0019]  

 Namely, with the above-described arrangement, the work information 15 

needed for the maintenance work can be generated only for one or more steam 

controllers that requiring the work expeditiously, with exclusion of the steam 

controllers indicating such low degree of malfunction that does not necessitate 

the maintenance work absolutely.  With this, the maintenance work can be 

carried out efficiently for only those steam controllers that require the 20 

maintenance work.  

[0020]  

 According to one preferred mode of embodiment, the work information 

generation unit is configured to generate a work execution order schedule that 

recommends an execution order of work-target devices to be worked on, based 25 

on the location information of the respective work-target devices.  

[0021]  

 Namely, with the above-described arrangement, with generation of the 

work execution order schedule, it can be known in what order the works should 

be effected on the work-target devices in order to allow the works to proceed 30 

efficiently. With this, the maintenance work can be effected in an even more 

efficient manner.  

[0022]  

 According to one preferred mode of embodiment, the work information 

generation unit is configured to calculate the work execution order, based on a 35 
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total traveling distance or a total traveling time of the work for the respective 

work-target devices calculated from the location information.  

[0023]  

 Namely, with the above-described arrangement, an efficient work 

execution order schedule can be generated, from the viewpoint of total 5 

traveling distance or total traveling time.  

[0024]  

 According to one preferred mode of embodiment, the work information 

generation unit is configured to generate the work execution order, with 

additionally taking into consideration the work type based on the work pattern 10 

corresponding to the respective work-target device.  

[0025]  

 Namely, with the above-described arrangement, for instance, it is 

possible to generate a work execution order schedule that copes with a case of 

devices requiring only repair should be worked on with priority, thus 15 

eliminating need to bring any replacement device to the site of work or a case 

where those devices requiring a same type of work type (repair or device 

replacement, or which type of device repair/replacement is to be effected, etc.) 

are to be worked on with priority for the sake of efficiency, e.g. a case of devices 

of type on which a special method or tool is to be used for the 20 

repair/replacement work should be worked on with priority.   

[0026]  

 According to one preferred mode of embodiment, the work information 

generation unit is configured to generate, as the work execution order schedule, 

a work execution order schedule in which the work information of the 25 

work-target devices are listed based on the recommended work execution 

order.  

[0027]  

 Namely, with the above-described arrangement, as the work execution 

order schedule, the work information of the work-target devices to be worked 30 

on will be shown according to the recommended work execution order. So, by 

carrying out the works according to this work execution order schedule, the 

works can be effected in an extremely efficient manner.  

[0028]  

 A maintenance work method, according to this disclosure, using the 35 
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device management system relating to the disclosure described above, the 

method comprises:  

 carrying a mobile displaying body displaying one or both of the work 

information and the work execution order schedule of the respective 

work-target devices; and  5 

 executing a work on the respective work-target device with reference to 

one or both of the work information and the work execution order schedule. 

 [0029]  

 Namely, with the above-described arrangement, since the work is 

effected based on one or both of the work information showing information 10 

required for executing the maintenance work efficiently and the work 

execution order schedule showing efficient work execution order, the works can 

be carried out efficiently.  

[0030]  

 Incidentally, the displaying body can be any appropriate displaying 15 

body such as a mobile terminal having a display device or can be also in the 

form of a sheet of paper on which the work information and/or the work 

execution order schedule are/is printed, etc.    

[0031]  

 Next, preferred modes of embodiment of the maintenance work method 20 

according to this disclosure will be described.  It is understood however that 

the scope of this disclosure is not to be limited in any way by the following.   

[0032]  

 According to one preferred mode of embodiment, the method further 

comprises installing a mark for the respective work-target device, prior to 25 

execution of the work.  

[0033]  

 Namely, with the above-described arrangement, the work-target device 

can be clearly and easily identified by the mark.  So, the maintenance work 

can be effected in even more efficient manner. Incidentally, the mark is not 30 

particularly limited as long as it can identify the work-target device.  

[0034]  

 According to one preferred mode of embodiment, the mark comprises a 

printed matter of the work information corresponding to the work-target 

device for which the mark is installed.  35 
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[0035]  

 Namely, with the above-described arrangement, by providing the mark 

in the form of a printed matter of the work information corresponding to the 

work-target device, the corresponding work-target device can be easily 

identified with reference to such mark.  So, the mark can be installed for each 5 

work-target device in an efficient manner.  

 

Brief Description of the Drawings  

[0036]  

 [Fig. 1] is a schematic configuration diagram of a device management 10 

system,  

 [Fig. 2] is a view showing work information, and  

 [Fig. 3] is a view showing plant layout plan image.  

 

Embodiments 15 

[0037]  

 Fig. 1 is a schematic of the present disclosure.  A device management 

system relating to this disclosure includes a state detector (a ‘state detection 

unit’) 2 for detecting a state of each steam controller 1 in a plant of interest, 

and a data management device 3 for inputting detection information from the 20 

state detector 2 and executing management of the detection information.  

Here, the language “steam controller” refers to such devices in general 

exemplified by a steam trap, a valve, provided for controlling steam that is to 

flow in the plant.  

[0038]  25 

 In the plant, many steam controllers 1 are installed in distribution.  

Each steam controller 1 is provided with the state detector 2 configured to 

detect temperature and vibration of this steam controller 1.  Further, in each 

steam controller 1, device identification information (e.g. a management ID, 

etc.) (ti) for identifying each steam controller 1 is set.  The state detector 2 30 

periodically transmits detection values (d1) of temperature and vibration and 

device identification information (ti) of this installed steam controller 1 as 

detection information (σi) to a data management device 3 via an unillustrated 

communication device.  

[0039]  35 
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 The data management device 3 consists mainly of: an input unit S1 to 

which the detection information (σi) is inputted; a state determination unit S2 

for executing state determination of the steam controller 1 based on the 

detection values (d1); a storage unit S3 for storing various kinds of data; a data 

extraction unit S4 for extracting location information (Li) and work pattern 5 

(Wi) from the storage unit S3; and a work information generation unit S5 for 

generating work information (X) from the location information (Li) and the 

work pattern (Wi) extracted from the data extraction unit S4.  

[0040]  

 For the target steam controller 1, the state determination unit S2 10 

effects, based on the detection values (d1) inputted thereto, determination of 

whether the state thereof is normal or not, determination of a malfunction type 

(e.g. steam leak, clogging abnormality, or temperature abnormality, in the case 

of a steam trap) (fai) and also determination of a malfunction degree (light 

malfunction, medium malfunction, or severe malfunction) (fbi).  These 15 

determinations are effected by comparing a respective set threshold value with 

the detected value (di).   

[0041] 

 For instance, the determination of whether the state is normal or not is 

effected by determining whether the detected value (di) exceeds the threshold 20 

value or not.  

[0042] 

 The determination of the malfunction type (fai) can be effected by e.g. 

determining which physical amount of the detection value (di) exceeds or falls 

short of a set threshold value.  For instance, respecting a steam trap, if the 25 

detection value (di) of vibration exceeds a set threshold, it is determined that 

the malfunction type (fai) thereof is steam leak.  Whereas, if the detection 

value (di) of temperature falls short of a set threshold, it is determined that the 

malfunction type (fai) thereof is clogging abnormality.  Further, respecting 

temperature abnormality, for the detection value (di) of temperature, a 30 

different threshold value from the case of clogging abnormality is set, and if 

the detection value (di) of temperature exceeds or falls short of an appropriate 

range, it is determined that the malfunction type (fai) is temperature 

abnormality.  

[0043]  35 
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 The determination of malfunction degree (fbi) can be made by setting a 

plurality of stages of threshold value and checking which stage of threshold 

value the detection value (di) exceeds or falls short of.  

[0044]  

 Further, in the determination of the detection value (di) and the 5 

threshold value, though not shown, the storage unit S3 to be described later 

stores therein threshold values corresponding to various device types and 

installation states, respectively, based on the device types of the steam 

controller 1 (product model etc.) and installation states of the steam controller 

1 (temperature/pressure conditions, etc.).  As the state determination unit S2 10 

receives input of device identification information (ti) in addition to the 

detection values (di), the unit S2 automatically extracts corresponding 

threshold values from the storage unit S3 based on a device type and an 

installation state that are specified from this device identification information 

(ti) and then effects determination based on the detection values (di) and the 15 

threshold values.  

[0045]  

 The storage unit S3 stores a management database (Db) that records 

information relating to the respective steam controllers 1 such as  

basic information, e.g. the device types and installation states of the steam 20 

controllers 1 and determination results obtained in the state determination 

unit S2, etc. in correlation with the device identification information (ti).  

Determination result at the state determination unit S2 is generated 

periodically based on the detection information (di) transmitted thereto 

periodically.  Thus generated determination results will be recorded 25 

cumulatively in the management database (Db).  The management database 

(Db) further records and stores therein a plant layout plan image (P) showing 

identifiers at locations corresponding to the respective steam controllers 1 in 

the plant on the plant layout plan, such as one shown in Fig. 3. The 

management database (Db) further records and stores therein threshold 30 

values based on the device types and installation states of the steam 

controllers 1 described above.  

[0046]  

 Moreover, the storage unit S3 stores in advance therein location 

information (Li) indicating locations of the respective steam controllers 1 in the 35 
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plant of interest, in correlation with the device identification information (ti).  

Further, the storage unit S3 stores in advance therein work patterns (Wi) for 

the steam controllers 1 according to a classification based on the malfunction 

types (fai) and the device types (tai) of the steam controllers 1 (the device types 

such as a steam trap, a valve, etc. or its model type) and the installation states 5 

(tbi) of the steam controllers 1 (e.g. mode of connection, usage, 

temperature/pressure condition (steam of what temperature/pressure flows 

therethrough), installment period, number of repair works effected so far, etc.).  

[0047]  

 The location information (Li), as shown in Fig 3, comprises coordinate 10 

values of the target steam controller 1 in the plant on the plant layout plan, in 

the plant layout plan image (P) in which identifiers (D) are provided at 

positions corresponding to the respective steam controllers 1, a photographic 

image Pc (see Fig. 2) for specifying the target steam controller and basic 

information (installation location, name, use, temperature and pressure 15 

conditions, size, connection mode, model type of the target steam controller to 

be worked on) of the target steam controller.  

[0048]  

 The work patterns (Wi) comprise e.g. items to be improved, types of 

work (repair or replacement; repair or replacement of peripheral portion such 20 

as pipe or not), necessary tool, image showing the site of work, such as a steam 

controller or its periphery, etc. an image of device for replacement, and so on.  

[0049]  

 The data extraction unit S4 selects a steam controller 1 determined as 

malfunctioning by the state determination unit S2 as a work-target device and 25 

then automatically extracts the corresponding location information (Li) from 

the storage unit S3 based on the device identification information (ti) for each 

such work-target device.  Simultaneously, the data extraction unit S4 

specifies corresponding device type (tai) and installation state (tbi) from the 

management database (Db) of the storage unit S3, based on the device 30 

identification information (ti) and automatically extracts a corresponding work 

pattern (Wi) from the storage unit S3, based on the malfunction type (fai), the 

device type (tai) and the installation state (tbi).  

[0050]  

 Incidentally, the data extraction unit S4 may implement the selection 35 
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of work-target device, with additionally taking into consideration, the 

malfunction degree (fbi).  For instance, of those steam controllers 1 whose 

states have been determined as malfunctioning by the state determination 

unit S2, only one or more whose malfunction degree (fbi) is determined higher 

than the medium degree of malfunction can be selected as a work-target 5 

device(s) to be worked on, whereas the others whose malfunction degree (fbi) is 

light degree, can be left intact without being selected as the work-target 

device(s) to be worked on.  

[0051]  

 The work information generation unit S5 generates work information 10 

(X) from the location information (Li) and the work pattern (Wi) extracted by 

the data extraction unit S4.  The work information (X) can be any 

‘compilation’ of location information (Li) and work pattern (Wi).  As a 

non-limiting example of work information (X), a work instruction sheet such as 

one shown in Fig. 2 can be produced.  15 

[0052]  

 As shown in Fig. 2, the work instruction sheet shows, in its upper 

section, images (Pa, Pb) indicating the location of the work-target device in the 

layout plan of the plant and a photographic image (Pc) of the work-target 

device, as the location information (Li).   20 

[0053]  

 The images (Pa, Pb) show the plant layout plan image (P) in reduced 

scales.  Specifically, based on coordinate values of the steam controller 1 of 

interest in the plant layout plan image (P), the images (Pa, Pb) show the plant 

layout plan image (P) in a respective predetermined scale, relative to an 25 

identifier (D) corresponding to the work-target device (incidentally, in the 

illustration of Fig. 2, for the convenience of size of the sheet plane, the 

identifier (D) is omitted from the image (Pa) in Fig. 2).  The image (Pa) has a 

reduced scale for enabling understanding of the location of the work-target 

device in the whole plant.  The image (Pb) is shown as an image in a larger 30 

scale than the image (Pa) for better understanding of its position in details. 

Further, in both of these images, the identifier is denoted by an arrow so as to 

allow recognition of which is the work-target device.   

[0054]  

 With these images (Pa-Pc), firstly, with reference to the image (Pa), it 35 
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can be known to which place approximately in the plant one should travel.  

And, with reference to the image (Pb), its particular location can be specified.  

Lastly, with reference to the image (Pc), it is possible to recognize which device 

present in the periphery of the location shown in the image (Pb) is the 

work-target device at issue. In this way, with references to the images (Pa-Pc) 5 

one after another, traveling to the work-target device and its identification can 

be effected in an easy and efficient manner.  

[0055]  

 Further, under the images (Pa-Pc), there are shown, as the basic 

information of the work-target device, the installation location, name, usage, 10 

temperature-pressure conditions, size, connection mode, device model type are 

displayed.  

[0056]  

 In the lower section, as the work patterns (Wi), there are displayed a 

field (Wa) displaying information relating to the work-target device in the form 15 

of an expression formula, a field (Wb) displaying an item(s) to be improved, a 

field (Wc) displaying specific contents of the work.  In the field (Wa), for each 

device type of steam controller, its model, specifications, connection mode, etc. 

are shown and in the respective row corresponding to the work-target device, 

information such as its model type, is displayed (Fig. 2 shows an example of 20 

the work-target device being a steam controller, so relevant information is 

shown in the frame of the field (Wa) to which the steam controller corresponds).  

In the field (Wb), preset items for improvement are listed and selected item(s) 

for improvement is/are displayed with emphasis, based on the malfunction 

type (fai), the device type (tai) and the installation state (tbi) of the work-target 25 

device.  In the field (Wc), the type of work (repair or replacement, or 

repair/replacement of its peripheral portion such as a pipe), its method, an 

image indicating the location to be worked, an image of device for replacement 

to be newly installed in the case of replacement.   

[0057]  30 

 With using such work patterns (Wi) above, with reference to the field 

(Wa), items of the basic information of the work-target device can be obtained 

altogether; with reference to the field (Wb), it can be known what should be 

improved in the work-target device; and with reference to the field (Wc), it can 

be known what specifically should be done as the work and also what type of 35 
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device should be prepared in the case of replacement.  In this way, with 

reference to the work patterns (Wi), it is readily possible to recognize what 

should be done as the maintenance work, so that the maintenance work can be 

effected in an efficient manner.  

[0058]  5 

 Further, the work information generation unit S5 is configured to 

calculate, based on the location information (Li) of each work-target device, a 

recommended work execution order as an order according to which the work 

should be carried out for the respective work-target devices.  More 

particularly, the work execution order will be determined, based on a total 10 

traveling distance and a total traveling time if works are to be effected on all of 

the work-target devices.  For instance, based on the coordinate values of the 

position of the identifier for each work-target device in the plant layout plan 

image (P), the total traveling distance or the total traveling time will be 

calculated for works when these works are effected on all the work-target 15 

devices according to a chosen work execution order.  And, a work execution 

order which is found most advantageous in terms of thus calculated total 

traveling distance or total traveling time will be determined as a 

‘recommended work execution order’.  

[0059]  20 

 Incidentally, the work information generation unit S5 may 

alternatively generate the work execution order, with taking into consideration 

also the work type based on the work pattern (Wi) corresponding to the 

respective work-target device.  For instance, the work execution order may be 

generated such that a work-target device of a particular work type should be 25 

worked on with priority for the sake of higher efficiency, such as in the case 

where the devices on which only repair should be effected should be worked on 

with priority, so as to eliminate need for making a replacement device ready or 

available, or in the case where only the device type on which a special method 

or tool is used for its repair or replacement should be worked on with priority 30 

for the sake of higher efficiency.   

[0060]  

 Furthermore, the work information generation unit S5 generates, as a 

work execution order schedule, document data listing the work information (X) 

of the respective work-target devices based on a calculated recommended work 35 
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execution order.  With this, simply by executing a work with reference to the 

work information (X) shown in this work execution order schedule, the work 

can be effected in an efficient manner.  Optionally, as a work execution order 

schedule, a work execution order schedule showing only a recommended work 

execution order to the respective work-target devices can be produced.  5 

[0061]  

 The data management device 3, with its configuration described above, 

effects selection of work-target device(s) based on the detection information (σi) 

periodically transmitted from the state detectors 2 and also produces the work 

information (X) and a work execution order schedule of the work for the 10 

selected work-target devices.  

[0062]  

 Next, a method of maintenance work of steam controllers using the 

above-described device management system will be explained.  

[0063]  15 

 Firstly, the data management device 3 selects a device(s) to be worked 

on and produces the work information (X) or work execution order schedule of 

the work for the selected work-target device(s).  Then, firstly, prior to 

execution of the work, for the work information (X) of each work-target device, 

a printed matter is produced.   Then, with reference to the location 20 

information (Li) printed on this printed matter, traveling is made to the 

work-target device in the plant and the printed matter of the work information 

(X) is set on the corresponding work-target device.  With this, the printed 

matter becomes a ‘mark’, which facilitates specification of the device to the 

worked on, so that the maintenance work can proceed in an efficient manner. 25 

[0064]  

 After such printed matters of the work information (X) are set to all the 

work-target devices, as a preparation for the work to be executed, based on the 

work information (X) of the respective work-target device, a tool required for 

execution of the maintenance work or a replacement steam controller 1 30 

therefor will be made ready.  

[0065]  

 After completion of the preparation of the work, the process moves on 

to execution of the work.  In this work execution, with using the printed 

matter as a ‘displaying unit’, as the work execution order schedule, based on 35 
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the recommended work execution order, the document data listing therein the 

work information (X) of the work-target device will be printed on a print sheet 

and then with reference to this printed matter, a worker will travel to each 

work-target device with carrying with him/her a tool or replacement steam 

controller 1 shown in the work information (X) and will then execute the work 5 

shown in the work information (X) on the respective work-target device. 

Optionally, as the displaying unit above, a mobile terminal device having a 

display can be used also.  In such case, an arrangement may be made such 

that the work information (X) or the work execution order schedule is obtained 

by wired or wireless communication from the data management device 3 and 10 

such work information (X) or work execution order schedule is shown on its 

display.  

[0066]     

 In this way, by executing a work on a steam controller with using the 

device management system relating to this disclosure, the maintenance work 15 

can be effected based on the work information showing information necessary 

for executing the work efficiently and the work execution order schedule 

showing efficient work execution order, the maintenance work can be carried 

out in an efficient manner.  

 20 

[0067]  

  [Other Embodiments]  

 Next, other embodiments will be described respectively.  It is 

understood that the following modes of embodiment can be implemented 

individually or in any desired combination.  25 

[0068]  

 In the foregoing embodiment, there was shown the arrangement in 

which the state detectors 2 are provided to the respective steam controllers 1.  

However, the disclosure is not limited thereto, and a mobile type detector can 

be used as the state detector 2, so that a person in charge will carry this mobile 30 

state detector 2 with him/her and effect detection of the steam controllers 1 one 

after another.  In this case, at the time of detection of the steam controller 1 

by the mobile state detector 2, a photograph image (Pc) of the steam controller 

1 can be obtained by a camera additionally, so that in addition to the input of 

the detection information (σi) from the state detector 2 to the data 35 
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management device 3, the photographic image (Pc) may be inputted from the 

camera to the data management device 3, so that as the location information 

(Li), the photographic image (Pc) can be stored in the data management device 

3 in correlation with the device identification information (ti).  

[0069]  5 

 In the foregoing embodiment, there was shown an arrangement in 

which based on the detection values (di) as the detection information (σi) 

inputted from the state detector 2, the state determination unit S2 of the data 

management device 3 effects determination of the state of the steam controller 

1.  However, the present disclosure is not limited thereto.  Alternatively, the 10 

state determination unit S2 may be incorporated within the state detector 2, so 

that this state detector 2 effects the determination of the state of the 

corresponding steam controller 1 and result of this determination may be 

included in the detection information (σi) to be inputted together to the data 

management device 3.  15 

[0070]  

 In the foregoing embodiment, there was shown an arrangement in 

which the data extraction unit S4 automatically extracts the work pattern (Wi).  

However, the present disclosure is not limited thereto.  Alternatively, the 

malfunction type (fai), the device type (tai) and the installation state (tbi) may 20 

be displayed on an appropriate displaying unit and a classification table of the 

work patterns (Wi) too may be displayed on the same also.  Then, a person in 

charge will give an instruction of a desired work pattern (Wi) from the 

malfunction type (fai), the device type (tai) and the installation state (tbi) as 

being displayed.  Then, according to this instruction, the data extraction unit 25 

S4 may extract a work pattern (Wi) from the database (Db).  

[0071]  

 In the foregoing embodiment, there was shown an arrangement in 

which a maintenance work is effected with reference to a work execution order 

schedule listing the work information (X) for the respective work-target device 30 

based on a recommended work execution order.  However, the present 

disclosure is not limited thereto.  Alternatively, with using a work execution 

order schedule showing the recommended work execution order for the 

respective work-target device, the work may be effected with reference not only 

to the work information (X), but also to the work execution order schedule.  35 
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[0072]  

 In the foregoing embodiment, there was shown an arrangement in 

which the work information generation unit S5 calculates a recommended 

work execution order as an order recommended for the respective work-target 

devices, and produces a work execution order schedule based on this work 5 

execution order.  Alternatively, the work information generation unit S5 may 

not calculate a work execution order or effect production of a work execution 

order schedule.  

 

Industrial Applicability  10 

[0073]  

 The device management system of this disclosure can be applied to 

management of steam controllers installed in various plants or factories in 

various industrial fields.  

 15 

Description of Reference Marks/Numerals  

[0074]  

 1: steam controller  

 2: state detector (state detection unit)  

 S1: input unit  20 

 S2: state determination unit  

 S3: storage unit  

 S4: data extraction unit  

 S5: work information generation unit  

 σi: detection information   25 

 ti: device identification information  

 tai: device type  

 tbi: installation state  

 fai: malfunction type  

 fbi: malfunction degree 30 

 Li: location information  

 Pa, Pb: layout plan image 

 Pc: photographic image 

 Wi: work pattern  

 X: work information    35 
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CLAIMS 

 

 1. A device management system including:  

 a state detection unit configured to detect a state of each steam 

controller in a plant of interest;  5 

 an input unit configured to input detection information from the state 

detection unit; and  

 a state determination unit configured to effect determination of 

whether the state of a target steam controller is normal or not;  

 for each steam controller in the plant of interest, device identification 10 

information for identifying the each steam controller being set;  

 the state detection unit being configured to input the detection 

information including the corresponding device identification information to 

the input unit;   

 wherein the device management system comprises:  15 

 a storage unit which stores, in advance and in correlation with the 

device identification information set in each steam controller, location 

information indicating a location of each steam controller in the plant of 

interest, the storage unit further storing in advance work patterns for the 

steam controller according to a classification based on a device type and an 20 

installation state of the steam controller;  

 a data extraction unit configured to extract from the storage unit the 

location information from the device identification information based on the 

detection information and to extract also a corresponding work pattern from 

the device type and the installation state specified from the device 25 

identification information, for a work-target device comprised of a steam 

controller whose state is determined as being not normal by the state 

determination unit; and  

 a work information generation unit for generating work information 

consisting of the extracted location information and work pattern for the 30 

work-target device.   

 

 2. The device management system of claim 1, wherein:  

 the state determination unit is configured to effect also determination 

of a type of malfunction of the target steam controller;  35 
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 the storage unit is configured to store the work patterns according to a 

classification of type of malfunction, and the device type and installation state 

of the steam controller; and  

 the data extraction unit is configured to extract the work pattern, 

based on the malfunction type and the device type and installation state of the 5 

steam controller specified from the device identification information.  

 

 3. The device management system of claim 1 or 2, wherein  the 

location information includes an image indicating a location of the steam 

controller corresponding to the device identification information in a layout 10 

plan of the plant and a photographic image of the steam controller.  

 

 4. The device management system of any one of claims 1-3, 

wherein:  

 the state determination unit is configured to determine also a degree of 15 

malfunction of the target steam controller; and  

 the data extraction unit is configured further to effect selection of the 

steam controller as the work-target device, for which the extraction of the 

location information and the work pattern are to be effected, based on the 

degree of malfunction determined by the state determination unit, from among 20 

steam controller(s) determined as being malfunctioning. 

 

 5. The device management system of any one of claims 1-4, 

wherein the work information generation unit is configured to generate a work 

execution order schedule that recommends an execution order of work-target 25 

devices to be worked on, based on the location information of the respective 

work-target devices.  

 

 6. The device management system of claim 5, wherein the work 

information generation unit is configured to calculate the work execution order, 30 

based on a total traveling distance or a total traveling time of the work for the 

respective work-target devices calculated from the location information.  

 

 7. The device management system of claim 5 or 6, wherein the 

work information generation unit is configured to generate the work execution 35 
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order, with additionally taking into consideration the work type based on the 

work pattern corresponding to the respective work-target device.  

 

 8. The device management system of any one of claims 5-7, 

wherein the work information generation unit is configured to generate, as the 5 

work execution order schedule, a work execution order schedule in which the 

work information of the work-target devices are listed based on the 

recommended work execution order.  

 

 9. A maintenance work method using the device management 10 

system of any one of claims 1-8, the method comprising: carrying a mobile 

displaying body displaying the work information of the respective work-target 

devices; and  

 executing a work on the respective work-target device with reference to 

the work information.  15 

 

 10. A maintenance work method using the device management 

system of any one of claims 5-8, the method comprising: 

 carrying a mobile displaying body displaying the work information and 

the work execution order schedule of the respective work-target devices; and  20 

 executing a work on the respective work-target device with reference to 

both of the work information and the work execution order schedule.  

 

 11. A maintenance work method using the device management 

system of claim 8, the method comprising: 25 

 carrying a mobile displaying body displaying the work execution order 

schedule of the respective work-target devices; and  

 executing a work on the respective work-target device with reference to 

the work execution order schedule.  

 30 

 12. The maintenance work method of any one of claims 9-11, 

wherein the method further comprises installing a mark for the respective 

work-target device, prior to the execution of the work. 

 

 13. The maintenance work method of claim 12, wherein the mark 35 
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comprises a printed matter of the work information corresponding to the 

work-target device for which the mark is installed.  

 


