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(7) ABSTRACT

(Subject) Reduction in the size of the apparatus, the mini-
mization of cable laying, and the rationalization of mainte-
nance and diagnosis.

(Meaus for Solving the Problems) The communication mod-
ule 26 of the controller 20 for output of commands relating
to the operation and monitoring of the devices to be oper-
ated, and the communication modules 38 of the switch gears
34 for creating information relating to the protection and
interlocking of the devices to be operated are connected via
wireless communication 32, and each switch gear 34 is
interconnected via wireless communication 32. And under
the control of the CPU 36, the start of the to-be-protected
devices connected to the power circuit 46 is commanded and
the protection and interlocking of the devices to be operated
are executed. Also, configuration that enables diagnosis via
external wireless communication is adopted.
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POWER DISTRIBUTION PANEL SWITCH GEAR
AND A MONITORING AND CONTROL SYSTEM
HAVING A DISTRIBUTION PANEL SWITCH GEAR

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a power distribu-
tion panel switch gear, a monitoring and control system, and
an equipment diagnostic system relating to the same.

[0003] 2. Prior Art

[0004] In a conventional atomic power plant, a system for
operating various types of process devices, subject to com-
mands from the main control panel, is constructed. For
example, as described in the article “Instrumentation and
Control, Automated IV, and the Control and Automation of
Power Plants” disclosed in the July number of “Thermal and
Atomic Power Generation-1993”, there are power plants
equipped with a main control panel and a unit computer
arranged in the central control room of the power plant, with
an auxiliary-device sequence controller connected to the unit
computer via a network, with an auxiliary-device interlock-
ing relay panel connected to the auxiliary-device sequence
controller, and with a power distribution panel switch gear
connected to the auxiliary-device interlocking relay panel.
In addition to a CPU for conducting sequential control, the
auxiliary-device sequence controller has a digital output
device for output of starting and stopping commands to
auxiliary devices. The auxiliary-device interlocking relay
panel has a process device protection circuit and a process
device interlocking circuit, and these circuits consist of
relays. The power distribution panel switch gear has various
types of process devices, including a plurality of switches
connected to, for example, motorized valves, pumps, and the
like, opens and closes the switches in response to signals
from the auxiliary-device interlocking relay panel, and sup-
plies electric power to specified process devices. That is to
say, when the relays within the auxiliary-device interlocking
relay panel operate in response to the starting commands and
other commands sent from the auxiliary-device sequence
controller, only the specified switch of all switches arranged
in or on the power distribution panel switch gear will close
to supply power to the motorized valves and other devices.

[0005] In general, the network between the units in a
system has a wired or wireless arrangement of network lines.
A general-purpose LAN having a bus-type or ring-type
connection form is present as an example of a wired net-
work. Another example is a control LAN provided with a
transmission protocol for ensuring faster and more highly
reliable data transmission with respect to control equipment.
An example of a wireless network is a star-type network
using a GHz frequency band, such as the Bluetooth, a
wireless LAN compliant with IEEE802.11, or an infrared-
ray communication.

SUMMARY OF THE INVENTION

[0006] In the case of the related art described above, since
each relay within the auxiliary-device interlocking relay
panel and each switch of the power distribution panel switch
gear are connected via independent cables and since the
starting and stopping command signals relating to pump
fans, the opening and closing command signals relating to
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motorized valves, and other command signals are also
transmitted via cables, there are the problems that it is
necessary to lay cables as many as there actually are the
number of starting commands issued to the process relays
functioning as the devices to be operated, and thus that the
apparatus increases in dimensions.

[0007] An increase in the scale of the apparatus also poses
the problems that the installation costs relating to each
component of the apparatus correspondingly increase and
hereby that the installation of the apparatus and the test
processes thereof require longer periods of time.

[0008] In other words, since controllers are concentratedly
installed in the central control room, process cables need to
be laid over a long distance from the process devices to the
central control room, this arrangement increases installation
costs, coupled with increases in the number of input and
output ports due to the scaling-up of the plant and the
sophistication of the control system.

[0009] As the dimensions of the controllers increase with
the sophistication of the control technology and function, the
dimensions of the control equipment room also increase and
this, in turn, increases installation costs.

[0010] In addition, since commands associated with the
process device starting and stopping operations of an opera-
tor are output via the auxiliary-device sequence controller,
the process devices cannot be tested until the installation of
all devices, the installation of the power distribution panel,
and the connection of process cables have been completed.
Furthermore, in terms of the maintenance conduct to take
place after the startup of the equipment, it is important to
increase the operational availability of the equipment by
diagnosing it as rationally as possible, apart from legal
checking, and it has been strongly demanded for a long time
that maintenance procedures be improved so as to enable
both on-line and off-line safe maintenance.

[0011] Besides, because of the frequency characteristics of
the radio waves which they use, conventional wireless
LANSs (for example, the wireless LANs using a GHz band)
have the following problems:

[0012] (1) A sufficient sight distance between an access
point (master station) and users (slave stations) must be
ensured to obtain the required antenna electric field strength
between stations, the layout of stations is prone to restriction
during equipment layout planning and equipment installa-
tion, and reduction in introduction and maintenance costs
has its limits.

[0013] (2) Since the frequency band used permits radio
waves to easily leak to the building exterior, interference is
prone to occur between the wireless LANs in connect
adjacent buildings and dependence on a building-to-building
basis cannot be easily ensured.

[0014] (3) When, in addition to the information service
network constructed using existing wireless communication
such as IEEE802.11, PHS, or infrared-ray communication, a
new information service network is to be constructed using
existing wireless communication, the types of wireless com-
munications which can be provided side by side without
causing interference are limited.

[0015] As described earlier in this document, it has been
a long time since networking (LAN construction) that uses
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the above-mentioned GHz band, non-contact transmission
that uses infrared-ray communication in the vicinity of
manufacturing apparatuses or transport vehicles, and other
various wireless communication technologies were put into
use to transmit data in the plant engineering field. In spite of
this, to apply wireless communication technology to the
plant construction consisting of arranging equipment in a
large-scale and complex building, it is strongly demanded
that some type of improvement be provided particularly
against the problems listed as item (1) above.

[0016] An object of the present invention is to provide a
power distribution panel switch gear, and a monitoring and
control system, that can be simplified in terms of configu-
ration.

[0017] In order to achieve the above object, the power
distribution panel switch gear pertaining to the present
invention comprises: a plurality of control means provided
in a power distribution panel so as to correspond respec-
tively to a plurality of devices to be operated, and intended
to control, in accordance with control commands, the driv-
ing of each above-mentioned device to be operated; a
plurality of status input means for receiving the signals
corresponding to the status of the above-mentioned plurality
of devices to be operated; an operation monitoring informa-
tion creating means by which, in accordance with the inputs
from each above-mentioned status input means, monitoring
information that includes information on at least either the
protection or interlocking of each device to be operated is
created; and a control command output means for sending
control commands to a specified control means in accor-
dance with the monitoring information created by the above-
mentioned operation monitoring information creating
means.

[0018] Also, the monitoring and control system pertaining
to the present invention comprises: an operating and moni-
toring command output means for sending commands relat-
ing to the operation and monitoring of a plurality of devices
to be operated; a plurality of control means provided in a
power distribution panel so as to correspond respectively to
the above-mentioned plurality of devices to be operated, and
intended to control, in accordance with control commands,
the driving of each above-mentioned device to be operated;
a plurality of status input means for receiving the signals
corresponding to the status of the above-mentioned plurality
of devices to be operated; an operation monitoring informa-
tion creating means by which information is exchanged with
the above-mentioned operating and monitoring command
output means and, in accordance with the thus-received
information and the inputs from each above-mentioned
status input means, monitoring information which includes
information on at least either the protection or interlocking
of each above-mentioned device to be operated is created;
and a control command output means for sending control
commands to a specified control means in accordance with
the monitoring information created by the above-mentioned
operation monitoring information creating means; wherein
the above-mentioned operating and monitoring command
output means and the above-mentioned operation monitor-
ing information creating means are connected by using
wireless communication as a communication means for
information exchange between both means.

[0019] In addition, the present invention proposes addi-
tional-equipment methods relating to after-operation ratio-
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nal equipment diagnosis, based on the assumption of the
above configurations. Furthermore, in order to enable equip-
ment diagnosis, a device on-line/off-line maintenance ser-
vice system is constructed outside the apparatus.

[0020] When constructing a monitoring and control sys-
tem, it is also possible to provide, in addition to the elements
of the system mentioned above, a plurality of auxiliary status
input means for receiving the signals corresponding to the
status of the above-mentioned plurality of devices to be
operated, and an auxiliary operating monitoring information
output means by which information relating to the operation
and monitoring of the plurality of devices to be operated is
output in accordance with the inputs from each auxiliary
status input means, and to connect the above-mentioned
auxiliary status input means and the above-mentioned aux-
iliary operating and monitoring information output means by
using wireless communication as a communications means
for information exchange between the above two types of
means. In addition, when constructing each system, the
following elements can be added:

[0021] (1) Among all the elements required for the execu-
tion of information exchange between an operating and
monitoring command output means and an operation moni-
toring information creating means, at least only a serial
transmission system is multiplexed by applying wireless
communication to at least one transmission line within the
serial transmission system.

[0022] (2) There is provided an operating and monitoring
information input means by which, instead of commands
from an operating and monitoring command output means,
information relating to maintenance is input to an operation
monitoring information creating means.

[0023] (3) There is provided an operating and monitoring
information input means by which, instead of commands
from an operating and monitoring command output means,
information relating to the operation and monitoring of each
device to be operated is input to an operation monitoring
information creating means.

[0024] According to the above-described means, since the
protection and interlocking of a plurality of devices to be
operated can be controlled using a single power distribution
panel switch gear, the configuration of the apparatus can be
simplified.

[0025] Also, since the operating and monitoring command
output means and the monitoring information creating
means are connected using wireless communication as a
communication means for information exchange between
both means and the monitoring information creating means
also uses wireless communication as an input means for
input of information relating to the plant, when the protec-
tion and interlocking of the plurality of devices to be
operated are controlled in accordance with the commands
output from the operating and monitoring command output
means, the operating and monitoring command output
means can directly acquire the plant information input from
the monitoring information creating means, and even in the
case that some of the functions of the monitoring informa-
tion creating means are not working, the operating and
monitoring command output means can directly acquire the
plant information input from the monitoring information
creating means and undertake the non-working functions of



US 2004/0162643 Al

the monitoring information creating means by using
acquired information, with the result that the protection and
interlocking of a plurality of devices to be operated can be
safely controlled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a configuration diagram showing the
major blocks of a monitoring and control system which is a
first embodiment of the present invention.

[0027] FIG. 2 is a total configuration diagram of the
monitoring and control system.

[0028] FIG. 3 illustrates the principles of evanescent
communication technology.

[0029] FIG. 4 is a flowchart explaining the operation of a
communication module.

[0030] FIG. 5 is a flowchart explaining the operation of a
switch gear.

[0031] FIG. 6 is a configuration diagram showing the
major blocks in a second embodiment of the present inven-
tion.

[0032] FIG. 7 is a configuration diagram showing the
major blocks in a third embodiment of the present invention.

[0033] FIG. 8 is a configuration diagram showing the
major blocks in a fourth embodiment of the present inven-
tion.

[0034] FIG. 9 is a configuration diagram showing the
major blocks in a fifth embodiment of the present invention.

[0035] FIG. 10 is a configuration diagram showing the
major blocks in a fifth embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0036] A first embodiment of the present invention is
described below using drawings.

[0037] FIG. 1 is a configuration diagram showing the
major blocks of an monitoring and control system which
embodies the present invention applied to a thermal power
plant. FIG. 2 is a total configuration diagram of the moni-
toring and control system.

[0038] In FIGS. 1 and 2, a computer 16, a network 18,
and a plurality of controllers 20 are installed in a central
controller room 12, wherein the computer 16 is connected to
each of the controllers 20 via the network 18 and also
connected to a main control panel 10. The main control
panel 10 receives the monitoring/operation-associated com-
mands of an operator and transfers the thus-received com-
mands to the computer 16. The computer 16 creates various
monitoring/operation-associated control commands from
the received commands and then transfers the thus-created
control commands to each controller 20 via the network 18.

[0039] Each controller 20 has a plurality of operating and
monitoring command output means for output of commands
relating to operation and monitoring, each operating and
monitoring command output means comprising a CPU 22,
an analog input circuit 24, a communication module 26, a
bus 28, and a memory 30, and the controller 20 is connected
to a plurality of switch gears 34 by using evanescent
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communication 32 as a means of wireless communication in
an evanescent mode which propagates electromagnetic
waves via the structures of the corresponding building. In
other words, the controller 20 not only exchanges com-
mands with the computer 16 via the network 18, but also
exchanges commands with one or more of the switch gears
34 via the evanescent communication 32.

[0040] The evanescent mode is described below. In this
embodiment, as an example of wireless communication, the
evanescent communication technology that uses the carriers
of the frequencies neighboring a short-wave band is
employed to construct the network. The evanescent com-
munication technology uses an evanescent mode as the
high-frequency electric field mode used for aerial propaga-
tion which functions as a wireless communication path. The
evanescent mode is a mode in which electrical energy is to
be propagated by using a high frequency lower than the
cutoff frequency determined by the shape and size of a wave
guide surrounded by a metal surface, and applying a high-
frequency electric field exponentially attenuating in the
longitudinal direction of the wave guide. It is known that a
majority of wave guides use a frequency exceeding the
cutoff frequency and propagate the traveling waves which
change amplitude periodically in amplitude while at the
same changing phase in the longitudinal direction of the
wave guide. Since the evanescent mode does not change
phase, this mode has the characteristic that a stable electric
field can be obtained with exponentially monotonous
decreases in amplitude. Under the evanescent communica-
tion technology, the building is regarded as a wave guide and
the evanescent mode is formed inside the building.

[0041] (1) The building walls and the applied high-fre-
quency current electrically excites the skeleton, conduits,
and other internal structures of the walls.

[0042] (2) This high-frequency current causes the skel-
eton, conduits, and other internal structures electrically
connected inside the building, to function as power supply
paths, and propagates energy to the walls of each room.

[0043] (3) The walls surrounding each room produce
evanescent waves in the room by the following two physical
phenomena:

[0044] (a) The entire wall of the room operates as the
radio-wave injection surface of a wave guide and
produces the evanescent waves exponentially attenu-
ating in a vertical direction with respect to the wall
surface.

[0045] (b) A “two-layer surface-wave lines with a dielec-
tric in contact with the surface of an electroconductor is
formed, high-frequency current propagates through the
dielectric, as a traveling wave, in a horizontal direction with
respect to the wall surface, and evanescent waves exponen-
tially attenuating in a vertical direction with respect to the
wall surface extending from the surface of the dielectric to
the inside of the room.

[0046] The electromagnetic wave behavior described in
item (3) (a) above is an evanescent mode that occurs at less
than the cutoff frequency of the wave guide, and details of
this type of behavior are described in [The Feynman Lec-
tures on Physics], Vol. ITI, Chapter 3, “wave Guide”, Fey-
nman, Leighton and Sands, Addison-Wesley Publishing
Company (1965). Also, the electromagnetic wave behavior
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described in item (3) (b) above is due to the evanescent
waves propagated from a surface-wave line which is a
combination of an electroconductor and a dielectric, and
details of this type of behavior are described in Electromag-
netic-Wave Engineering for Students Specializing in Elec-
trical/Electronic Engineering”, written in Japanese by Naoki
Inagaki and published in 1980 by Maruzen Co., Ltd.

[0047] With the evanescent communication technology,
the use of a high frequency neighboring a short-wave band
enables the required antenna electric field strength to be
obtained inside the building, hereby enabling communica-
tion with individual rooms obstructed in terms of sight. Also,
since operation at less than the characteristic cutoff fre-
quency of the building does not allow the antenna electric
field to leak to the outside of the building, it becomes
possible to establish independent communication environ-
ments for each building and for each space surrounded by
structures, piping, or the like.

[0048] Because of the frequency characteristics of their
operating radio waves, conventional wireless LANs (for
example, the wireless LANs using a GHz band) have the
problems that a sufficient sight distance between an access
point (master station) and users (slave stations) must be
ensured to obtain the required antenna electric field strength
between stations, that the layout of stations is prone to
restriction during equipment layout planning and equipment
installation, and that reduction in introduction and mainte-
nance costs has its limits. To apply wireless communication
technology to the plant construction consisting of arranging
equipment in a large-scale and complex building, it is
strongly demanded that some type of improvement be
provided particularly against these problems.

[0049] In this embodiment, an evanescent mode is used as
the wireless communication means for exchanging informa-
tion. Hereby, it is possible to provide a wireless communi-
cation system that is easy to introduce and maintain, ensures
inter-building dependence, and can be provided close to
existing wireless communication systems. It is also possible
to provide a wireless communication system that enables
batch connection of controlling and monitoring equipment
such as the computer, controllers, sensors, power distribu-
tion panel switch gears, actuators, and other elements
arranged in a large-scale plant building of complex con-
struction or in the pace surrounded by the piping and
structures of a plant.

[0050] Each switch gear 34 comprises a CPU 36, a com-
munication module 38, a RAM (Random Access Memory)
40, an analog input circuit 42, a power circuit 46, a bus 48,
and a memory 50, with the analog input circuit 42 being
connected to a sensor 54 via a process cable 52 and the
power circuit 46 being connected to motors 58, 60, and 62
via process cables 56. The communication module 38 has an
evanescent communication transmitting/receiving section,
and this communication module exchanges operation/moni-
toring-associated commands in accordance with the com-
mands sent from the CPU 36, and also exchanges commands
and information with the communication modules 38 of
other switch gears 34. And either the commands that have
been input to the communication module 38 or information
based on internal processing by the CPU 36 is temporarily
stored into the RAM 40.

[0051] The analog input circuit 42 is composed as a status
input means by which signals relating to the status of the
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devices to be operated are input from the sensor 54, and the
input signals, after being converted into digital signals, are
transmitted to the CPU 36 via the bus 48. Information
relating to the protection and interlocking of the motors 58,
60, and 62, and other devices to be operated, more specifi-
cally, information relating to, for example, data settings, and
other information are stored within the memory 50. The
CPU 36 is composed as a monitoring information creating
means by which the monitoring information relating to the
protection and interlocking of the devices to be operated is
created from the information stored within the memory 50
and information which has been input from the analog input
circuit 42. Also, the CPU 36 creates control commands from
created monitoring information and then outputs created
control commands to the power circuit 46 via a digital
input/output circuit 44. The digital input/output circuit 44 is
also composed as a control command output means for
sending control commands to the power circuit 46. The
power circuit 46 comprises switching elements arranged in
the power distribution panel and connected to the motors 58
to 62, and each switching element is further connected to a
power supply and when the switching element is turned on
in response to a control command from the digital input/
output circuit 44, power will be supplied to the motors 58 to
62. In other words, the power circuit is composed as a
control means for controlling the driving of the motors 58 to
62 that are connected to motorized valves 64 and 66 and a
pump 68.

[0052] FIG. 3 illustrates the principles of evanescent
communication technology. In this figure, a building 91 is a
mechanical connection of structures 92 such as skeleton, and
the structures 92 are also electrically connected. In addition,
a water pipe 93, a conduit/cable tray/duct 94, and other
metallic members are arranged inside the wall of the build-
ing 91, between the floor and ceiling thereof, or in each room
thereof.

[0053] That is to say, when evanescent communication
technology is applied to a plant, the plant can also be a space
surrounded by metallic members such as a pipe and struc-
tures. It suffices for this space just to have its approximate
periphery covered with metallic members such as a pipe and
structures, even if not fully surrounded by these members in
enclosed form.

[0054] In addition to an electrical energy supply 95 (here-
inafter, referred to as the exciter) that forms an electric field
of an evanescent mode in each room of the building by
applying a high-frequency current to the building structures
92, the water pipe 93, the conduit/cable tray/duct 94, and
other electroconductors, the access point (master station)
comprises a hub 96 for converting data and control signals
into electrical energy, and vice versa. The hub 96 is con-
nected to an intra-building or extra-building communication
system or server via a wired or wireless external network
system 97. In each room of the building, a user (slave
station) is provided as a terminal 99 to which is connected
an antenna 98 (hereinafter, referred to as the probe) that
exchanges energy with the antenna electric field of the
evanescent mode. The terminal 99 in FIG. 3 exchanges data
with the communication system or server connected to the
network system 97, and the terminal 99 itself can be such a
computer system with data communication and processing
functions that completes the services supplied to the user, or
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can be such a plant control apparatus, or such a mere sensor
for input of process signals, that has only an added com-
munication function.

[0055] Next, the operation of the communication module
38 is described below in accordance with the flowchart of
FIG. 4.

[0056] First, when the starting and stopping commands
relating to the devices to be operated (operating ends) are
transmitted from the controller 20 via the evanescent com-
munication 32, these commands will be received in a step
S1. After this, in a step S2, the received commands will be
stored into the RAM 40, and then in a step S3, the contents
of the RAM 40 will be output to the CPU 36 via the bus 48.

[0057] In this embodiment, when, in this way, commands
associated with operation and with monitoring are output
from the CPU 22 as a command-creating section for creating
operation/monitoring-associated commands, these com-
mands will be transmitted to each switch gear 34 via the
communication module 38 and the evanescent communica-
tion 32. Accordingly, there is no need to connect cables
between the controller 20 and each switch gear 34, and the
apparatus can be simplified.

[0058] Also, since information other than that relating
primarily to interlocking is used as the commands
exchanged between the communication module 26 and the
communication module 38 and since information that
requires emergency, such as information relating to the
protection and interlocking of the devices to be operated, is
created by the CPU 36, the communication speed at which
commands are exchanged between the communication mod-
ule 26 and the communication module 38 is relatively low,
and consequently, even if this speed is about 100 msec,
operation is not affected.

[0059] In addition, since information that requires emer-
gency, such as information relating to the protection and
interlocking of the devices to be operated, even if the
communication module 26 or the communication module 38
malfunctions, the protection and interlocking of the devices
to be operated will function properly, which means that
reliability can be improved.

[0060] Furthermore, it is also possible to adopt a configu-
ration in which: each controller 20 is provided with a signal
generator as a status judgment signal generating means for
generating a status signal judgment signal indicating
whether an abnormal status has occurred in the controller 20,
and this signal generator is connected to the communication
module 38 via a transmission system different from evanes-
cent communication.

[0061] Next, the operation of the switch gear 34 with the
CPU 36 as its central element, is described below in accor-
dance with the flowchart of FIG. 5.

[0062] First, in a step S11, the CPU 36 receives the
contents of the RAM 40 and also receives information from
the analog input circuit 42 and the digital input/output circuit
44, and in a step S12, creates information relating to
protection and monitoring, from received information. After
this, created information and the data settings that have been
stored into the memory 50 beforehand are compared in a
step S13, where it is then judged whether protection/inter-
locking is required. When protection/interlocking is
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required, first in a step S14, information relating thereto and
information relating to alarming are stored into the RAM 40,
and then in a step S15, control commands based on the two
types of information are output to the power circuit 46 via
the digital input/output circuit 44. Hereby, in a step S16, the
specified switching element of the power circuit 46 turns on
to execute the protection and interlocking of the devices to
be operated.

[0063] Conversely, when protection/interlocking is
required, among all sections of the RAM 40 and the digital
input/output circuit 44, only sections relating to protection
and interlocking are reset in steps S17 and S18, with the
result that processing in this routine is terminated.

[0064] Since the operation relating to protection and inter-
locking requires emergency, the operation is executed at a
communication speed of, for example, about 1 msec.
Accordingly, if the abnormality (or the like) of any device to
be operated is detected by the sensor 54, the corresponding
device can be immediately protected.

[0065] In this way, under this embodiment, the apparatus
can be simplified since batch control relating to the protec-
tion and interlocking of each device to be operated is
conducted by the switch gear 34. More specifically, all
control relating to the protection and interlocking of a
plurality of devices to be operated can be simultaneously
conducted via the switch gear 34 without laying the number
of cables that corresponds to the commands relating to the
operation of the pump 68, the motorized valve 64, or the
like.

[0066] Also, even when devices to be operated (operating
ends) are added, system construction can be easily executed
by merely adding switch gears 34 as many as there actually
have been added devices to be operated, and then connecting
the added switch gears 34 to existing switch gears 34 via
evanescent communication 32.

[0067] In addition, it is possible to multiplex the commu-
nication module 26, the evanescent communication 32, and
the communication module 38, and to multiplex the RAM
40, the CPU 36, the memory 50, the bus 48, and the digital
input/output circuit 44.

[0068] Next, a second embodiment of the present inven-
tion is described below using FIG. 6.

[0069] In this embodiment, a maintenance tool 70 and an
operation monitoring appliance 72 are provided as a main-
tenance information input means and an operating and
monitoring command input means, respectively, wherein the
maintenance tool 70 and the operation monitoring appliance
72 are connected to a communication module 38 via eva-
nescent communication 32, and other elements are config-
ured similarly to those of the first embodiment described
earlier in this application document.

[0070] Inthe second embodiment, when information relat-
ing to the addition, modification, and deletion of the contents
of the memory 50 is entered by a monitoring person or the
like by use of the maintenance tool 70, the information will
be incorporated as maintenance information via the com-
munication module 38 and maintenance will be performed
on the internal information of the memory 50.

[0071] Maintenance of the information within the memory
50 can likewise be conducted by sending maintenance
information, as input information, from the controller 20.
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[0072] In addition, commands relating to operation and
monitoring can be input from the operation monitoring
appliance 72 to the switch gear 34 by the operations of the
monitoring person.

[0073] Next, a third embodiment of the present invention
is described below using FIG. 7.

[0074] In this embodiment, a field process input/output
device 76 is provided as a controller common to each switch
gear 34, and the configuration of each switch gear 34 is the
same as that of FIG. 1, except that the analog input circuit
42 is deleted from the switch gear 34.

[0075] The field process input/output device 76 comprises
a CPU 78, a memory 80, a communication module 82, a bus
84, and an analog/digital input/output circuit 86, with the
communication module 82 being connected to a communi-
cation module 38 of a switch gear 34 via evanescent
communication 32 and the analog/digital input/output cir-
cuit 86 being connected to a plurality of sensors 54 and/or
actuators 55 via process cables 52. After status information
relating to the devices to be operated has been obtained
using each sensor 54, the field process input/output device
76 first receives the information via the analog/digital input/
output circuit 86, then creates, from the received informa-
tion, protection and interlocking information relating to the
devices to be operated, and transmits created information to
the switch gear 34 via the communication module 82. Also,
protection and interlocking information relating to the
devices to be operated can be created from the received
information mentioned above, and the thus-created infor-
mation can be output to the actuators 55 via the analog/
digital input/output circuit 86.

[0076] According to this embodiment, by arranging the
field process input device 76 near an operating end, opera-
tion and monitoring can be executed at the operating end.

[0077] Also, the system can be configured so as to enable
input of all or some of analog/digital signals with the switch
gear 34 to be implemented either without, in this way, using
evanescent communication, or by, as with the conventional
practice, using process cables in conjunction with evanes-
cent communication.

[0078] In addition, commands and information can be
directly exchanged between the communication module 82
of the field process input/output circuit 76 and the controller
20.

[0079] Furthermore, the signals of each sensor 54 can be
sent directly from the sensor-fitted communication module
to the switch gear 34 or the controller 20 by use of an
evanescent, not via the field process input/output device 76.

[0080] Next, a fourth embodiment of the present invention
is described below using FIG. 8.

[0081] The controller 20 has a plurality of operating and
monitoring command output means for output of commands
relating to operation and monitoring, each operating and
monitoring command output means comprising a CPU 22,
an analog input circuit 24, a communication module 26, a
bus 28, and a memory 30, and the controller 20 is connected
to a plurality of switch gears 34 by using evanescent
communication 32 as a means of wireless communication in
an evanescent mode which propagates electromagnetic
waves via the structures of the corresponding building.
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[0082] The communication module 26 is composed as a
status input means by which signals relating to the status of
the devices to be operated are input from a sensor 54 or a
communication module 38, and the input signals, after being
converted into digital signals, are transmitted to the CPU 22
via the bus 28. Information relating to the protection and
interlocking of the devices to be operated, more specifically,
information relating to, for example, data settings, and other
information are stored within the memory 30. The CPU 22
not only creates, from information that has been stored into
a RAM 25 and the memory 30 and information that has been
input from the communication module 26, monitoring infor-
mation relating to the protection and interlocking of the
devices to be operated, but also creates control commands
based on created monitoring information and then outputs
created control commands to the communication module 26.
The communication module 26 is composed as an operating
and monitoring command output means by which the con-
trol commands that have been created by the CPU 22 are
output in evanescent mode to the communication module 38
of the switch gear 34.

[0083] The switch gear 34 comprises the above-mentioned
communication module 38, a digital input/output circuit 44,
and a power circuit 46. The communication module 38 has
an evanescent communication transmitting/receiving sec-
tion and the like, exchanges operation/monitoring-associ-
ated commands with the communication module 26 or the
sensor 54, and after receiving control commands from the
communication module 26, outputs these control commands
to the power circuit 46 via the digital input/output circuit 44.

[0084] As heretofore set forth, according to the embodi-
ments shown in FIGS. 1 to 8, operational and monitoring
control relating to a plurality of devices to be operated can
be conducted with a single power distribution panel and
hereby, the apparatus can be simplified. Also, since the
operating and monitoring command output means and the
monitoring information creating means are connected via
wireless communication, there is no need to provide trans-
mission lines as many as there actually are commands, and
this contributes to the simplification of configuration and to
reduction in the dimensions of the system.

[0085] In addition, since the operating and monitoring
command output means and the monitoring information
creating means in a plurality of switch gears are directly
connected via wireless communication so as to exchange
commands and information, interruptions due to trouble
with the communication module of a specific switch gear or
due to communication cable disconnections do not occur
during communication with the field process input device
and hereby, contribution to the improvement of the commu-
nication in reliability is possible.

[0086] Next, a fifth embodiment of the present invention
is described below using FIG. 9. FIG. 9 is a diagram in
which, in addition to the elements in the example of a switch
gear configuration that is shown in FIG. 8, a portable type
of diagnostic wave transmitter/receiver 100 and other ele-
ments are provided in the external space of the apparatus,
although a method of communication with the apparatus
exterior is not specified, in order to achieve wireless trans-
mission of intra-apparatus monitoring and controlling sig-
nals with the view to applying evanescent mode, in particu-
lar. The diagnostic wave transmitter/receiver 100 has the
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characteristics that it permits only partial leakage of wave
motions to extra-panel proximate sections and to positions in
which, as one feature of the diagnostic wave transmitter/
receiver, wireless waves properly loop to the back of shield-
ing substances. By utilizing these characteristics, the diag-
nostic wave transmitter/receiver 100 undertakes the
transmitting of the wave motions required for diagnosis and
the receiving of wave motions from the internal apparatus
components of the panel, at those identified positions and
sections. Regarding the problem of whether sufficient exter-
nal electric field strength can be obtained, the panel needs to
be structurally improved as a corrective measure against the
insufficiency of the above strength. The above problem,
however, can be solved by using nonmetallic materials for
structural members, only if the improvement of the panel in
structural design, for example, is such that the penetrability
required of the wave motions of the above-mentioned wire-
less waves in evanescent mode can be obtained without
deviations from the allowable ranges of drip-proofing and
dust-proofing. Positionally, there is no problem if evanes-
cent-mode wave motions can be exchanged at intra-panel
and extra-panel proximate sections (whether they be at the
left/right, front/rear, or top/bottom of the panel) and at the
boundary section between the panel interior and exterior.
Since the power distribution panel switch gear contains a
power circuit and is designed so as to ensure the necessary
electrical insulating distance and since the mechanism for
obtaining information relating to maintenance and diagnosis
needs to be provided with the appropriate measures for
ensuring electrical safety of major power distribution panel
mechanical sections and for preventing electrical shock in
human-accessible areas for maintenance, the sections men-
tioned above must be such that the above safety is degraded.
In terms of equipment diagnosis, since careful attention
must be paid so as not to adversely affect normal operating
conditions, the panel is constructed so that in-panel control-
ling and monitoring signals can be properly read outside the
panel.

[0087] During diagnosis, the diagnostic wave transmitter/
receiver 100 first uses a diagnostic database checker 101 to
check stored information against a diagnostic database, and
then uses a diagnostic judgment device 102 to judge the
results. Also, during the diagnosis, an operating range
acknowledged to be normal operating range is retained as a
database 103 (teacher data: the allowable range in normal
operating areas for each device to be diagnosed), and
although these factors are not shown in this embodiment, the
design at the initial phase of plant construction and the data
obtained during test operation of the plant are applied.
Information with assigned margins on strength, on shifts in
the operation time required, and on other factors, is retained,
as typical such data, for each process signal. In addition,
such information/data assumes that it is disclosed as basic
data from the plant operation undertaker to the company
who undertakes maintenance and diagnosis of the plant. This
maintenance and diagnosis undertaker can be the owner
company of the plant. This embodiment assumes, however,
that the maintenance and diagnosis undertaker is a company
taking a different form of business.

[0088] Although this is a supplement to the above,
examples of the basic teacher data stored into and checked
against the database include: signals (codes) for identifying
the auxiliary devices to be diagnosed and the respective
driving motors, and information relating to the response
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levels (response time) of the operating signals at the lowest
level of the control system from the receiving of control
signals, or; data for judging whether, in the correlation
between the starting current values measured as a result of
actual response of the auxiliary devices (also, referred to as
the operating ends) from startup control signal receiving,
contactor (contact point) closing signals, and the strength
levels (such as limit switch signal levels) obtained as a result
of operation of interlocks at the field side, and the elapse of
time, the particular deviation is within a certain normal
range.

[0089] Or for problems relating to deterioration, since the
basic teacher data is for electrical products, it can be data
intended to check historical records of each product in order
to examine whether a normal range is overstepped in the
event that depending on particular changes in thermal con-
ditions, the product has a tendency to decrease or increase in
operation time after being repeatedly used a plurality of
times for trial.

[0090] Since the plant user usually does not wish to reduce
the availability of the equipment, it is desirable that the
diagnosing processes described above should be performed
off-line. Although some of the controllers, monitoring
devices, and other devices already containing a CPU have a
function for self-judging whether the functional section of
the device is normal or abnormal, an independent wireless
system assuming the total operation of the power distribu-
tion panel switch gear itself is not reported. This is probably
because, since it is a general technical practice to apply a
wired system to exchanging signals relating to the control
and monitoring of the power distribution panel switch gear
itself, importance has been attached only to ensuring inde-
pendent reliability of electrical products and there has been
the lack of the trend towards achieving total rationalization
by applying a wired system.

[0091] The diagnostic wave transmitter/receiver 100 has
made it possible to reduce the rationalization of in-panel
power circuit cabling by utilizing the advantage that this
diagnostic wave transmitter/receiver has the performance to
loop wireless waves to the back of obstructions in evanes-
cent mode, and to diagnose the equipment on-line by ensur-
ing external extraction of specific signals and the injection
thereof. In addition, for conventional electrical products,
although, even if the elements or sections of their power
circuits require modification, this usually makes it necessary
to modify related small-current circuit sections as well, it
can be safely said that the diagnostic wave transmitter/
receiver has paved the way to enabling removal of such
necessity. Furthermore, in view not only of on-line diagno-
sis, but also of off-line diagnosis, since the diagnostic wave
transmitter/receiver contributes to reducing high-band and
low-band frequency signal noise and interference due to the
use of wireless waves, and to identifying specific signals in
a single frequency band, operational soundness of the cor-
responding power distribution panel switch gear can be
checked from outside.

[0092] In terms of maintenance and diagnosing business
profitability, the status of simplified individual devices and
combined/integrated functions at strict signal levels can be
confirmed since wired cable connection to the hardware of
these devices becomes unnecessary. When on-line and off-
line operation forms are integrated, this means the possibil-
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ity that the plant operation company will be able to easily
obtain preludial-level abnormality detection information
more accurate than the alarming information obtained at
normal operating level, and thus that the significantly useful
information serving as the base for establishment of match-
ing between equipment renewal, maintenance planning, and
plant operation planning, will be obtainable from that com-
pany. It can be safely said, therefore, that these will extend
the total operation time and renew the equipment according
to plan, and hereby that the above will directly yield
economical merits.

[0093] Conversely, when viewed from the standpoint of
the company who supplies the corresponding service, the
plant maintenance and diagnosing business can be per-
formed by exchanging the specified types of signals, without
physical alteration or modification of hardware according to
the particular equipment specifications of the plant operation
company who uses the service supplied. Therefore, the risk
of destruction of the user property during the service is
minimized and since the type itself of service is maintenance
and diagnosis, it can be said that supplying the service is an
act in which schedules and time are specified. For these
reasons, it is possible to routinize processes from the man-
agement of operating time to the presentation of the send/
receive signal details as working evidence, chart data relat-
ing to these signal details, and diagnostic results on
analytical products, and thus for the service provider to
enjoy the merits obtainable from the diagnosing business
which uses evanescent mode.

[0094] Although, when viewed from aspects of profitabil-
ity, this maintenance and diagnosing business is to be
expanded using the above-mentioned data as its fundamental
data, the scope of business execution for which a contract
will be concluded between the plant operation company and
the maintenance and diagnosis undertaker is not defined.
That is to say, the maintenance and diagnosis undertaker is
to separate the handling of result-reporting-associated man-
datory data and that of additional know-how and data, and
to present, under the conditions of onerous addition, not only
the reliability and accuracy levels of the know-how and data
added, but also the analytical results on recommended data
that will be obtained in advanced technical fields.

[0095] At this time, when entering into an initial contract,
the maintenance and diagnosis undertaker shall obtain
agreement from the plant operation company as to the use of
measurement result information for general purposes, and
under these conditions, the plant operation company shall be
able to receive the presentation of such general-purpose
information in order to achieve the further sophistication and
higher accuracy of the diagnosing technology for the plant
equipment operated by the corresponding company itself.
Here, for the sake of convenience in description, the plant
operation company (namely, the user) shall be able to ask for
only the basic diagnostic judgment limited merely to the
company’s own plant, instead of asking for the above-
mentioned general-purpose information. In that case, the
exclusive relation between both parties shall be termed the
“basic contract”, and when the presentation of know-how
from general-purpose data is included, this shall be termed
an “additional application contract.” Although this addi-
tional application contract is described as an optional con-
tract for the sake of convenience, this contract does not mean
a mere optional contract. Instead, it shall be an optional

Aug. 19, 2004

contract offering the merit that the comprehensive informa-
tion-judgment information relating to a group of power
distribution panel switch gears that includes the supplied
own company’s plant information and is now used for
general purposes at a great number of plants can be obtained.

[0096] When concluding contracts with each plant opera-
tion company, the maintenance and diagnosis undertaker
shall be able to trade on a market-price basis using an
Internet-related information terminal or the like. Market-
price trading is called here because, under the situation that
even in the case of general power distribution panel switch
gears, new and old models are actually used in mixed form
in line with the innovations of the age, the greatest interest
of plant operation users is to obtain information relating to
the models in operation at their own business establish-
ments. Or the greatest interest of plant operation users may
exist in considering the selection of a next-term new model,
but is not discussed herein. In short, before the base for the
additional application contract can be established, the main-
tenance and diagnosis undertaker must recognize merits by
conducting overall analyses on the presentation of the com-
pany’s own information, on supply of the appropriate useful
information from each the user, and on expenses.

[0097] Although the flow of information from inferential
results/know-how 105 to teacher database 103 is shown in
FIG. 9, the information shall not be merely incorporated
into teacher data. Instead, the information shall be referential
information defining the stance of general-purpose-like
usage status information. In terms of the number of types of
information acquired into the database of the diagnosing
company, user A is the greatest of all users shown at the
bottom of FIG. 9, and user C is the second, followed by user
B. These differences are based on the assumption that the
types themselves of to-be-diagnosed device information that
are determined between the maintenance and diagnosis
undertaker and each user will usually differ.

[0098] FIG. 10 is a representation of the description of the
above sections when viewed as different contracts. The
settings of the types of information provided by the main-
tenance and diagnosis undertaker are shown with Greek
numerals in the figure. These numerals indicate that the
contract pattern differs between the particular plant opera-
tion company and the maintenance and diagnosis under-
taker. The “(Buy)” or “(Sell)” shown in the menu section of
each setting is determined by whether the value of the
information in the pricing system at the particular point of
time becomes a merit for which party. More specifically, if,
to the plant operation company, the information supplied
therefrom 1is used for general purposes and this company
gets an economical merit by receiving the presentation of
such general-purpose information in return, the company
will buy the information, or conversely, if the maintenance
and diagnosis undertaker strongly wishes to line up the
corresponding information as a menu, the information will
be sold. Since, in this way, the value of information depends
on the respective parties’ thoughts, the value of information
is to be traded in on a market-price basis. In the world, there
are a number of companies designing and/or manufacturing
power distribution panel switch gears, and these products
vary in function, price, and type, even though they do not
vary as significantly as vehicle models. There are also model
changes. For these reasons, the value of the above informa-
tion is trade in under the concept of market pricing.
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[0099] Since power distribution panel switch gears are
electrical products, these products are designed and manu-
factured in compliance with the standards of the countries in
which they are used. Exposure to environmental conditions
not assumed, that is to say, use under too high temperatures
or too high humidities may lead to insulation breakdown,
resulting in unexpected accidents. Since the occurrence of
such an accident-causing event may not only interrupt
lower-level power, but also lead to fire, failure to monitor for
insulation deterioration each day or to make sufficient daily
efforts towards maintaining the in-panel equipment always
in a sound condition will result in significant effects being
caused by damage. A contribution to these maintenance
efforts is the power distribution panel switch gear informa-
tion proposed herein for use at other places. The informa-
tion, if made open-marketable by a plant operation company
“n” on its own discretion, will only be sold (but to the
maintenance and diagnosis undertaker, the information will
be a buy).

[0100] The concept of market-price trading of the above-
described information is like this: tradable information is
disclosed through the Internet web site opened by the
maintenance and diagnosis undertaker, and with the starting
point of trading set at the items and other conditions pre-
sented there by the maintenance and diagnosis undertaker,
the price of value is adjusted according to not only the
condition items adaptable to the power distribution panel
switch gears owned by individual plant operation compa-
nies, but also the range in which details can be presented.
When there is a point at which both parties meet halfway, a
contract is established, and when this contract forms a pair
with the “basic contract” described earlier in this application
document, both contracts can be processed as one integrated
contract reflecting the price of the value.

[0101] In this way, in terms of maintenance and diagnos-
ing business profitability, the status of simplified individual
devices and combined/integrated functions at strict signal
levels can be confirmed from an independent system, with-
out making hardware-like alterations or modifications to the
normal usage sections of the intended system. And when
on-line and off-line operation forms are integrated, the plant
operation company will be able to easily obtain preludial-
level abnormality detection information more accurate than
the alarming information obtained at normal operating level.
More specifically, the significantly useful information serv-
ing as the base for establishment of matching between
equipment renewal, maintenance planning, and plant opera-
tion planning, will be obtainable and accordingly, since the
total operation time will be extended and the equipment will
be renewed according to plan, economical merits will be
yielded.

[0102] Conversely, when this business is considered from
the standpoint of the company who supplies the service, the
business can be performed by exchanging the specified types
of signals, without physical alteration, modification, con-
nection, or disconnection of hardware according to the
particular equipment specifications of the plant operation
company who uses the service supplied. Therefore, the risk
of destruction of the user property during the service is
minimized and since the type itself of service is a diagnosing
act based on schedules and time, it is possible to easily
routinize processes from the management of operating time
to the presentation of the send/receive signal details as
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working evidence, chart data relating to these signal details,
and diagnostic results on analytical products, and thereby
the service provider can enjoy the merits obtainable from the
diagnosing business which uses evanescent mode.

[0103] Also, since this maintenance and diagnosis under-
taker can construct a new data supply business based on the
sharing of the maintenance and diagnostic information relat-
ing to general electrical products, namely, power distribution
panel switch gears, this undertaker can integrate the diag-
nostic information and other information to be supplied to
other users, namely, plant operation companies, and expand
this business into additional ones by adding prices to the
value of the information presented on the grounds that a
contract is concluded so as to enable the information to be
supplied as a diagnostic service for other users.

[0104] According to the present invention, it is possible to
provide a power distribution panel switch gear, and a moni-
toring and control system, that can be simplified in terms of
configuration.

What is claimed is:
1. A power distribution panel switch gear comprising;

a plurality of control means provided in a power distri-
bution panel so as to correspond respectively to a
plurality of devices to be operated, and intended to
control, in accordance with control commands, the
driving of each said device to be operated;

a plurality of status input means for receiving the signals
corresponding to the status of said plurality of devices
to be operated;

an operation monitoring information creating means by
which, in accordance with the inputs from each said
status input means, monitoring information that
includes information on at least either the protection or
interlocking of each said device to be operated is
created;

a control command output means for sending control
commands to a specified control means in accordance
with the monitoring information created by said opera-
tion monitoring information creating means, and;

a wireless communication means for exchanging infor-

mation with other apparatuses.

2. The power distribution panel switch gear according to
claim 1, wherein said operation monitoring information
creating means and said control command output means are
multiplexed.

3. A monitoring and control system comprising;

an operating and monitoring command output means for
sending commands relating to the operation and moni-
toring of a plurality of devices to be operated,

a plurality of control means provided in a power distri-
bution panel so as to correspond respectively to said
plurality of devices to be operated, and intended to
control, in accordance with control commands, the
driving of each said device to be operated,

a plurality of status input means for receiving the signals
corresponding to the status of said plurality of devices
to be operated,
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an operation monitoring information creating means by
which information is exchanged with said operating
and monitoring command output means and, in accor-
dance with the thus-received information and the inputs
from each said status input means, monitoring infor-
mation which includes information on at least either the
protection or interlocking of each said device to be
operated is created, and

a control command output means for sending control
commands to a specified control means in accordance
with the monitoring information created by said opera-
tion monitoring information creating means,

wherein said operating and monitoring command output
means and said operation monitoring information cre-
ating means are connected by using wireless commu-
nication as a communication means for information
exchange between both means.

4. A monitoring and control system comprising;

an operating and monitoring command output means for
sending commands relating to the operation and moni-
toring of a plurality of devices to be operated;

a plurality of control means provided in a power distri-
bution panel so as to correspond respectively to said
plurality of devices to be operated, and intended to
control, in accordance with control commands, the
driving of each said device to be operated;

a plurality of status input means for receiving the signals
corresponding to the status of said plurality of devices
to be operated;

an operation monitoring information creating means by
which information is exchanged with said operating
and monitoring command output means and, in accor-
dance with the thus-received information and the inputs
from each said status input means, monitoring infor-
mation which includes information on at least either the
protection or interlocking of each said device to be
operated is created;

a control command output means for sending control
commands to a specified control means in accordance
with the monitoring information created by said opera-
tion monitoring information creating means;

a plurality of auxiliary status input means for receiving
the signals corresponding to the status of said plurality
of devices to be operated, and

an auxiliary operating and monitoring command output
means by which commands relating to the operation
and monitoring of said plurality of devices to be
operated are output in accordance with the inputs from
each auxiliary status input means;

wherein said operating and monitoring command output

means and said operation monitoring information cre-

ating means are connected using a serial transmission

system and connection is also established by using

wireless communication as a communication means for

information exchange between said operating and

monitoring command output means and said operation
monitoring information creating means.

5. The monitoring and control system according to claim

3 or 4, wherein, among all the elements required for the
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execution of information exchange between an operating
and monitoring command output means and an operation
monitoring information creating means, only a serial trans-
mission system is multiplexed by applying wireless com-
munication to at least one transmission line within said serial
transmission system.

6. The monitoring and control system according to claim
3,4, or 5, having a maintenance information input means by
which, instead of commands from an operating and moni-
toring command output means, information relating to main-
tenance is input to an operation monitoring information
creating means.

7. The monitoring and control system according to claim
3,4, 5, or 6, having an operating and monitoring information
input means by which, instead of commands from an oper-
ating and monitoring command output means, information
relating to the operation and monitoring of each device to be
operated is input to an operation monitoring information
creating means.

8. The power distribution panel switch gear according to
claim 1, wherein an evanescent mode is applied to said
wireless communication.

9. The monitoring and control system according to either
claim 3, 4, 6, or 7, wherein an evanescent mode is applied
to said wireless communication.

10. A monitoring and control system comprising;

an operating and monitoring command output means for
sending commands relating to the operation and moni-
toring of a plurality of devices to be operated;

a plurality of control means provided in a power distri-
bution panel so as to correspond respectively to said
plurality of devices to be operated, and intended to
control, in accordance with control commands, the
driving of each said device to be operated;

a plurality of status input means for receiving the signals
corresponding to the status of said plurality of devices
to be operated, and

a control command output means for sending control
commands to a specified control means in accordance
with the commands output from said operating and
monitoring command output means;

wherein said operating and monitoring command output
means and said control command output means are
connected by using an evanescent mode as a commu-
nication means for information exchange between both
means.

11. A monitoring and control system comprising;

an operating and monitoring command output means for
sending commands relating to the operation and moni-
toring of a plurality of devices to be operated;

a plurality of control means provided in a power distri-
bution panel so as to correspond respectively to said
plurality of devices to be operated, and intended to
control, in accordance with control commands, the
driving of each said device to be operated;

a plurality of status input means for receiving the signals
corresponding to the status of said plurality of devices
to be operated;

a control command output means for sending control
commands to a specified control means in accordance
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with the commands output from said operating and
monitoring command output means, and

an operating and monitoring information input means
from which information relating to the operation and
monitoring of each said device to be operated is input
to said operating and monitoring command output
means;

wherein said operating and monitoring command output
means, said operating and monitoring information
input means, and said control command output means
are connected by using an evanescent mode as a
communication means for information exchange
between the three means.

12. An equipment diagnostic system comprising;

a power distribution panel switch gear;

a controller from which commands relating to the opera-
tion and monitoring of said plurality of device to be
operated are output to said power distribution panel
switch gear and the output commands are used to
communicate with said power distribution panel switch
gear through wireless communication;

a receiver for receiving wireless waves present in a
portion of the in-panel space of said power distribution
panel switch gear, or at the boundary section between
the power distribution panel switch gear and the exter-
nal space thereof, or in the vicinity of the power
distribution panel switch gear, and

a diagnostic judgment device for diagnosing whether the
control and monitoring signals of the wireless waves
which have been received by said receiver are within an
operating range acknowledged to be normal operating
range.

13. The equipment diagnostic system according to claim

12, wherein said diagnostic judgment device detects pr
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cursory indications of abnormality or deterioration by ana-
lyzing the operation and monitoring signals existing under
the normal operating conditions of said power distribution
panel switch gear and judging whether the response rela-
tionship between signals and the amounts of change thereof
with the elapse of time have deviated from a normal range.

14. The equipment diagnostic system according to claim
12, wherein said diagnostic judgment device has a transmit-
ter which can transmit test-use wireless signals in a single
frequency band in addition to the wireless wave signals used
in the in-panel space of said power distribution panel switch
gear under the normal operating conditions thereof.

15. The equipment diagnostic system according to claim
12, wherein said diagnostic judgment device has a transmit-
ter which can transmit test-use wireless signals in a non-
single frequency band in addition to the wireless wave
signals used in the in-panel space of said power distribution
panel switch gear under the normal operating conditions
thereof.

16. The equipment diagnostic system according to claim
12, wherein said diagnostic judgment device is such that
when said power distribution panel switch gear is a metal-
enclosed power distribution panel, the metallic plate in any
section of the power distribution panel is made of a material
which enables the penetration of in-panel wireless waves.

17. The equipment diagnostic system according to claim
12, wherein, after information has been acquired from said
power distribution panel switch gear, said diagnostic judg-
ment device stores the information into a database and
outputs the information to a plant operation undertaker
according to the value-judging market price indicating the
degree of usefulness of the corresponding information.



