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(54) EQUIPMENT MANAGEMENT METHOD AND EQUIPMENT MANAGEMENT DEVICE

(57) An equipment management method comprises
a step A of receiving, from a fuel cell system to an equip-
ment management apparatus, a state message including
an information element indicating a state of the fuel cell
system; and a step B of transmitting, from the equipment
management apparatus to a predetermined terminal, a
notification message based on the state message,
wherein the notification message includes an information
element for specifying a recommended time for which
maintenance of the fuel cell system is recommended to
be executed.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an equipment
management method and an equipment management
apparatus.

BACKGROUND ART

[0002] An equipment management system that man-
ages various pieces of information on a plurality of pieces
of equipment is known. The various pieces of information
include basic information on equipment and mainte-
nance information. The basic information includes, for
example, an installation date, a predetermined service
life, a rated power consumption, and the like. The main-
tenance information includes a history of past mainte-
nance (for example, Patent Literature 1).

CITATION LIST

PATENT LITERATURE

[0003] Patent Literature 1: Japanese application pub-
lication No. 2005-182399

SUMMARY OF INVENTION

[0004] An equipment management method according
to a first disclosure comprises a step A of receiving, from
a fuel cell system to an equipment management appa-
ratus, a state message including an information element
indicating a state of the fuel cell system; and a step B of
transmitting, from the equipment management appara-
tus to a predetermined terminal, a notification message
based on the state message, wherein the notification
message includes an information element for specifying
a recommended time for which maintenance of the fuel
cell system is recommended to be executed.
[0005] An equipment management apparatus accord-
ing to a second disclosure comprises a receiver config-
ured to receive, from the fuel cell system, a state mes-
sage including an information element indicating a state
of a fuel cell system; and a transmitter configured to trans-
mit a notification message based on the state message,
wherein the notification message includes an information
element for specifying a recommended time for which
maintenance of the fuel cell system is recommended to
be executed.

BRIEF DESCRIPTION OF DRAWINGS

[0006]

Fig. 1 is a diagram illustrating an equipment man-
agement system 100 according to an embodiment.
Fig. 2 is a diagram illustrating a fuel cell system 310

according to the embodiment.
Fig. 3 is a diagram illustrating an equipment man-
agement apparatus 200 according to the embodi-
ment.
Fig. 4 is a diagram for explaining specification of rec-
ommended time according to the embodiment.
Fig. 5 is a diagram illustrating an equipment man-
agement method according to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0007] Hereinafter, an embodiment will be described.
Note that, in description of the drawings below, the same
or similar sections are attached with the same or similar
reference signs. However, it should be noted that the
drawings are schematic drawings, and a ratio of each
dimension and the like may be different from actual ones.
[0008] Accordingly, a specific dimension and the like
need to be determined in consideration of the description
below. Further, between mutual drawings, there may also
be a case where sections have dimensions that are dif-
ferent from each other in relationships or ratios as a mat-
ter of course.

[Overview of Disclosure]

[0009] In recent years, an attempt has been made to
arrange a vendor who performs equipment maintenance
when equipment abnormality is detected using the
above-described equipment management system.
[0010] For example, in a case where equipment man-
aged by the equipment management system is a fuel cell
system, a case where the fuel cell system has a high
temperature at a time point at which an abnormality of
the equipment is detected. In such a case, even if a ven-
dor is arranged when an abnormality of the equipment
is detected, a situation where the vendor cannot perform
maintenance of the fuel cell system until the temperature
of the fuel cell system decreases can be considered.
[0011] A disclosure indicated below describes an
equipment management method and an equipment man-
agement apparatus that enable maintenance of a fuel
cell system to be performed efficiently in order to solve
the above-described problem.

[Embodiment]

(Equipment management system)

[0012] Hereinafter, an equipment management sys-
tem according to an embodiment will be described. As
illustrated in Fig. 1, an equipment management system
100 includes an equipment management apparatus 200,
a facility 300, and a predetermined terminal 400. Fig. 1
exemplifies facilities 300A to 300C as the facility 300.
The equipment management apparatus 200 and the fa-
cility 300 are connected to a network 120. The network
120 may provide a line between the equipment manage-
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ment apparatus 200 and the facility 300, and a line be-
tween the equipment management apparatus 200 and
the predetermined terminal 400. The network 120 is, for
example, the Internet. As the network 120, a dedicated
line, such as a VPN, may be provided.
[0013] The equipment management apparatus 200
manages equipment provided in the facility 300. Details
of the equipment management apparatus 200 will be de-
scribed later (see Fig. 3).
[0014] The facility 300 has a fuel cell system 310 and
an EMS 320. The fuel cell system 310 includes equip-
ment that generates power using fuel, such as gas. De-
tails of the fuel cell system 310 will be described later
(see Fig. 2). The EMS 320 is equipment (energy man-
agement system) that controls equipment provided in the
facility 300.
[0015] The facility 300 may have load equipment that
consumes power. The load equipment is, for example,
air conditioning equipment, lighting equipment, audio vis-
ual (AV) equipment, and the like. The facility 300 may
have a distributed power supply other than the fuel cell
system 310. The distributed power supply may include,
for example, equipment that generates power using nat-
ural energy, such as solar light, wind power, geothermal
energy, and may include storage battery equipment.
[0016] The predetermined terminal 400 may be a ter-
minal held by a manager who manages equipment pro-
vided in the facility 300. The predetermined terminal 400
may be a terminal held by a worker who performs main-
tenance of equipment provided in the facility 300. The
predetermined terminal 400 may be a terminal belonging
to a company, such as a power generation company, a
power transmission and distribution company, a retailer.
The predetermined terminal 400 may be a smartphone,
a tablet terminal, or a personal computer.
[0017] Here, the equipment management system 100
may have a power management server. The power man-
agement server transmits, for example, a power flow con-
trol message requesting control of a power flow amount
from a power grid 110 to the facility 300, a reverse power
flow control message requesting control of a reverse
power flow amount from the facility 300 to the power grid
110, a power control message requesting control of the
fuel cell system 310 (distributed power supply) provided
in the facility 300, and the like to the facility 300.

(Fuel cell system)

[0018] Hereinafter, a fuel cell system according to the
embodiment will be described. Fig. 2 is a diagram illus-
trating the fuel cell system 310 according to the embod-
iment. The fuel cell system 310 includes at least fuel cell
equipment 150. The fuel cell system 310 may include hot
water storage equipment 160. Here, the fuel cell system
310 will be described as being a cogeneration system
including both the fuel cell equipment 150 and the hot
water storage equipment 160.
[0019] The fuel cell equipment 150 is equipment that

generates power using fuel, such as gas. The hot water
storage equipment 160 is equipment that generates hot
water or maintains a water temperature using fuel, such
as gas. Specifically, the hot water storage equipment 160
has a hot water storage tank, warms water supplied from
the hot water storage tank by heat generated by com-
bustion of fuel or exhaust heat generated by power gen-
eration of the fuel cell equipment 150, and returns the
warmed water to the hot water storage tank.
[0020] As illustrated in Fig. 2, the fuel cell equipment
150 has a fuel cell 151, a PCS 152, a blower 153, a
desulfurizer 154, an ignition heater 155, a radiator 156,
and a control substrate 157.
[0021] The fuel cell 151 is equipment that generates
power using fuel. Specifically, the fuel cell 151 includes
a reformer 151A and a cell stack 151B.
[0022] The reformer 151A generates reformed gas
from fuel from which an odorant is removed by the des-
ulfurizer 154 described later. The reformed gas is a gas
including hydrogen and carbon monoxide.
[0023] The cell stack 151B generates power by a
chemical reaction between air (oxygen) supplied from
the blower 153 described later and the reformed gas.
Specifically, the cell stack 151B has a structure in which
a plurality of cells is stacked. Each cell has a structure in
which an electrolyte is sandwiched between a fuel elec-
trode and an air electrode. The reformed gas (hydrogen)
is supplied to the fuel electrode, and air (oxygen) is sup-
plied to the air electrode. A chemical reaction of the re-
formed gas (hydrogen) and the air (oxygen) occurs in the
electrolyte to generate power (DC power) and heat.
[0024] The PCS 152 is equipment (power conditioning
system) that converts DC power output from the fuel cell
151 into AC power.
[0025] The blower 153 supplies air to the fuel cell 151
(cell stack 151B). The blower 153 is configured with, for
example, a fan. The blower 153 cools the cell stack 151B
so that a temperature of the cell stack 151B does not
exceed an upper limit of an allowable temperature.
[0026] The desulfurizer 154 removes the odorant con-
tained in fuel supplied from the outside. The fuel may be
city gas or propane gas.
[0027] The ignition heater 155 is a heater that ignites
fuel (hereinafter, unreacted fuel) that does not react
chemically in the cell stack 151B and maintains the tem-
perature of the cell stack 151B at a high temperature.
That is, the ignition heater 155 ignites unreacted fuel leak-
ing from an opening of each cell constituting the cell stack
151B. It should be noted that the ignition heater 155 pref-
erably ignites unreacted fuel in a case where the unre-
acted fuel is not combusted (for example, at the time of
starting the fuel cell equipment 150). Then, after the com-
bustion of the unreacted gas starts, the temperature of
the cell stack 151B is maintained at a high temperature
as the combustion of the unreacted fuel which overflows
slightly from the cell stack 151B continues.
[0028] The radiator 156 cools water (hereinafter, reflux
water) flowing from the hot water storage equipment 160
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to the fuel cell equipment 150, so that a temperature of
the reflux water does not exceed an upper limit of an
allowable temperature. The radiator 156 may also cool
the cell stack 151B so that the temperature of the cell
stack 151B does not exceed an upper limit of an allowable
temperature.
[0029] The control substrate 157 is a substrate, on
which a circuit for controlling the fuel cell 151, the PCS
152, the blower 153, the desulfurizer 154, the ignition
heater 155, and the control substrate 157 is mounted.
[0030] The reformer 151A, the blower 153, the desul-
furizer 154, the ignition heater 155, and the control sub-
strate 157 are an example of auxiliaries that assist oper-
ation of the cell stack 151B. Further, part of the PCS 152
may be treated as auxiliaries.
[0031] An operating state of the fuel cell system 310
includes a power generation state (also referred to as
during power generation), a stop state (also referred to
as during stoppage), a start state (also referred to as
during start), a stopping operation state (also referred to
as during stopping operation), an idle state (also referred
to as during idling), and the like.
[0032] The power generation state is a state in which
power generation is performed by the fuel cell 151. The
start state is a state from the stop state to the power
generation state. The stop state is a state in which oper-
ation of the fuel cell 151 is stopped. The stopping oper-
ation state is a state from the power generation state to
the stop state. The idle state is a state in which power is
not output from the fuel cell system 310, but the temper-
ature of the cell stack 151B is maintained at a predeter-
mined temperature. The predetermined temperature
may be approximately the same as a power generation
temperature (for example, 650°C to 1000°C) of the cell
stack 151B in the power generation state, and may be a
temperature (for example, 450°C to 600°C) lower than
the power generation temperature. In the idle state, pow-
er of the auxiliaries may be covered by power output from
the fuel cell 151, may be covered by power supplied from
another distributed power supply (for example, equip-
ment or storage battery equipment that generates power
using natural energy), or may be covered by power sup-
plied from the power grid 110.
[0033] In the example illustrated in Fig. 2, the control
substrate 157 is provided in the fuel cell equipment 150.
However, the embodiment is not limited to the above.
The fuel cell system 310 may include a remote controller
that receives user operation, and the control substrate
157 may be provided in a remote controller. Alternatively,
a function of the control substrate 157 may be realized
by both the substrate provided in the fuel cell equipment
150 and the remote controller.

(Equipment management apparatus)

[0034] Hereinafter, an equipment management appa-
ratus according to the embodiment will be described. As
illustrated in Fig. 3, the equipment management appara-

tus 200 includes a manager 210, a communicator 220,
and a controller 230.
[0035] The manager 210 is configured with a storage
medium, such as a non-volatile memory and/or an HDD,
and manages information on a plurality of the facilities
300.
[0036] The manager 210 may store basic information
of equipment provided in each of a plurality of the facilities
300. For example, the manager 210 stores a facility
name, a facility ID, an equipment name, an equipment
ID, an introduction year, aging, and a useful life by asso-
ciating them with each other. The facility name is a name
of the facility 300 where the equipment is installed. The
facility ID is an identifier for identifying the facility 300.
The equipment name is a name of equipment. The equip-
ment ID is an identifier for identifying equipment. The
introduction year is a year in which equipment is intro-
duced. The aging indicates years that have passed since
introduction of equipment. The useful life is determined
by a manufacturer of equipment, and the like, and is in-
formation indicating a period in which equipment can be
used appropriately after the equipment is introduced.
[0037] The manager 210 may store, for each of a plu-
rality of the facilities 300, maintenance information of
equipment provided in each of a plurality of the facilities
300. For example, the manager 210 stores a facility
name, an equipment name, a maintenance date, a main-
tenance outline, and a maintenance detail by associating
them with each other. The manager 210 may store a
facility ID and an equipment ID by associating them with
each other together with these pieces of information. The
facility name and the equipment name are as described
above. The maintenance date is a date on which main-
tenance is performed. The maintenance outline is infor-
mation indicating an outline of maintenance, and the
maintenance detail is information indicating the details
of maintenance. The maintenance information according
to the embodiment preferably includes at least a main-
tenance period (planned) for performing maintenance of
equipment in the future. The maintenance information
may include a maintenance period in which maintenance
of equipment is performed in the past.
[0038] Here, the maintenance includes, for example,
an inspection for examining a deterioration state of equip-
ment, maintenance for performing minor maintenance at
the time of inspection, a repair for dealing with a failure
of equipment, replacement for replacing existing equip-
ment with new equipment, and the like. Hereinafter, a
case where the maintenance is a repair or replacement
will be mainly described.
[0039] In the embodiment, the manager 210 may man-
age information indicating a temperature environment of
the fuel cell system 310. Information indicating a temper-
ature environment may include at least any one of pa-
rameters of a temperature (indoor temperature, outdoor
temperature) at an installation location of the fuel cell
system 310, a weather at the installation location of the
fuel cell system 310, a wind speed at the installation lo-
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cation of the fuel cell system 310, an amount of solar
radiation at the installation location of the fuel cell system
310. A temperature, a wind speed, and an amount of
solar radiation may be acquired from an external server,
such as a weather server.
[0040] The manager 210 may manage information in-
dicating an installation environment of the fuel cell system
310. The information indicating an installation environ-
ment may include at least any one of a parameter indi-
cating that the installation location of the fuel cell system
310 is outdoor, a parameter indicating that the installation
location of the fuel cell system 310 is indoor, a parameter
indicating that the installation location of the fuel cell sys-
tem 310 is on a lower floor (for example, a first floor), and
a parameter indicating that the installation location of the
fuel cell system 310 is on an upper floor (for example, a
roof).
[0041] The communicator 220 is configured with a
communication module, and communicates with the fa-
cility 300 and the predetermined terminal 400 via the net-
work 120. The communicator 220 constitutes a receiver
that receives a state message including an information
element indicating a state of the fuel cell system 310.
The communicator 220 may receive the state message
from the fuel cell system 310 via the EMS 320, and may
receive the state message from the fuel cell system 310
without the EMS 320. The communicator 220 constitutes
a transmitter that transmits a notification message includ-
ing an information element for specifying recommended
time for which execution of maintenance of the fuel cell
system 310 is recommended to the predetermined ter-
minal 400. The information element for specifying the
recommended time is an information element indicating
a recommended time specified by the controller 230 de-
scribed later.
[0042] Here, the state message may include an infor-
mation element indicating a type (hereinafter, the stop
operation type) of stopping operation by which the fuel
cell system 310 is stopped. The stop operation type is,
for example, normal stop and shutdown. The normal stop
is operation, in which although the power generation by
the fuel cell 151 is stopped, the blower 153 or the radiator
156 is not stopped, and the operation of the fuel cell sys-
tem 310 is stopped while the temperature of the cell stack
151B is lowered using the blower 153 or the radiator 156.
On the other hand, the shutdown is operation of stopping
not only the power generation by the fuel cell 151, but
also the entire operation of the fuel cell system 310. The
operation of the normal stop is, for example, operation
executed in response to a relatively minor abnormality
(hereinafter, referred to as a first abnormality) or opera-
tion executed in periodic maintenance of the fuel cell sys-
tem 310. On the other hand, the operation of the shut-
down is, for example, operation that is executed in re-
sponse to a relatively serious abnormality (hereinafter,
referred to as a second abnormality), or operation that is
executed in a state where the normal stop cannot be
performed. The second abnormality is a more serious

abnormality than the first abnormality.
[0043] The state message may include an information
element indicating a type (hereinafter referred to as the
operation state type) of an operating state of the fuel cell
system 310 at the time of occurrence of an abnormality.
The operation state type is, for example, a power gener-
ation state, a stop state, a start state, a stop operation
state, an idle state, or the like.
[0044] The state message may include an information
element indicating an abnormal part of the fuel cell sys-
tem 310 in which the abnormality has occurred. A part
of the fuel cell system 310 is, for example, a part (the cell
stack 151B, the blower 153) illustrated in Fig. 2. A part
of the fuel cell system 310 may include the hot water
storage equipment 160 and may include a remote con-
troller.
[0045] The state message may include two or more
information elements selected from an information ele-
ment indicating the stop operation type, an information
element indicating the operation state type, and an infor-
mation element indicating an abnormal part.
[0046] The state message may include an information
element indicating a temperature environment, and may
include an information element indicating an installation
environment. The information element indicating a tem-
perature environment may include an information ele-
ment indicating the temperature of the cell stack 151.
The information element indicating an installation envi-
ronment may include an information element indicating
an outside air temperature.
[0047] The controller 230 is configured with a memory,
a CPU, and the like, and controls each component pro-
vided in the equipment management apparatus 200. In
the embodiment, the controller 230 specifies recom-
mended time for which execution of the maintenance of
the fuel cell system 310 is recommended based on the
state message. Here, the recommended time does not
include time when maintenance cannot be performed
due to a temperature of the fuel cell system 310. For
example, the controller 230 specifies time after a timing
at which the temperature of the fuel cell system 310 falls
below a predetermined temperature as the recommend-
ed time.
[0048] The controller 230 may specify the recommend-
ed time based on the stop operation type as illustrated
in No. 1 of Fig. 4. This is because the time from the start
of the stop operation to the completion of the stop oper-
ation (hereinafter referred to as the required stop time)
varies depending on the stop operation type, and a speed
at which the temperature of the fuel cell system 310 de-
creases varies depending on the stop operation type.
Specifically, since a cooling effect by the blower 153 or
the radiator 156 cannot be expected in the shutdown, a
stop time T2 associated with the shutdown is longer than
a stop time T1 associated with the normal stop. There-
fore, the controller 230 specifies time later than the rec-
ommended time corresponding to the normal stop as the
recommended time corresponding to the shutdown. The
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recommended time corresponding to the shutdown may
overlap with part of the recommended time correspond-
ing to the normal stop.
[0049] The controller 230 may specify the recommend-
ed time based on the operation state type, as illustrated
in No. 2 of Fig. 4. This is because the temperature of the
fuel cell system 310 at the start of the stopping operation
differs depending on the operation state. Specifically, the
temperature of the fuel cell system 310 in the start state
or the stop operation state is lower than the temperature
of the fuel cell system 310 in the power generation state.
That is, a stop time T4 corresponding to the start state
or a stop time T5 corresponding to the stop operation
state is shorter than a stop time T3 corresponding to the
power generation state. Therefore, the controller 230
specifies time before the recommended time corre-
sponding to the power generation state as the recom-
mended time corresponding to the start state or the stop
operation state. The recommended time corresponding
to the start state or the stop operation state may overlap
with the recommended time corresponding to the power
generation state. The temperature of the fuel cell system
310 in the idle state is less than or equal to the temper-
ature of the fuel cell system 310 in the power generation
state. That is, a stop time T6 corresponding to the idle
state is equal to or less than the stop time T3 correspond-
ing to the power generation state. Therefore, the control-
ler 230 specifies, as the recommended time correspond-
ing to the idle state, time similar to the recommended
time corresponding to the power generation state or time
earlier than the recommended time corresponding to the
power generation state. The recommended time corre-
sponding to the idle state may overlap with the recom-
mended time corresponding to the power generation
state.
[0050] The controller 230 may specify the recommend-
ed time based on the temperature environment of the
fuel cell system 310, as illustrated in No. 3 of Fig. 4. This
is because a rate at which the temperature of the fuel
cell system 310 decreases varies depending on the tem-
perature environment.
[0051] The controller 230 may specify the recommend-
ed time based on an abnormal part as illustrated in No.
4 of Fig. 4. This is because a temperature of an abnormal
part at the time of starting the stop operation is different
for each abnormal part. Specifically, the temperature of
the cell stack 151B is the highest, and a temperature of
a part is lower as the part is disposed at a position farther
from the cell stack 151B. For example, the controller 230
specifies time earlier than the recommended time corre-
sponding to the cell stack 151B as the recommended
time corresponding to the hot water storage equipment
160 or the remote controller. Part of the recommended
time corresponding to the hot water storage equipment
160 or the remote controller may overlap with the recom-
mended time corresponding to the cell stack 151B.
[0052] The controller 230 may specify the recommend-
ed time based on an installation environment of the fuel

cell system 310, as illustrated in No. 5 of Fig. 4. This is
because a rate at which the temperature of the fuel cell
system 310 decreases varies depending on the installa-
tion environment.
[0053] Here, the controller 230 may specify the recom-
mended time based on two or more information elements
selected from among the stop operation type, the oper-
ation state type, the temperature environment, the ab-
normal part, and the installation environment.
[0054] Furthermore, the controller 230 may specify the
recommended time based on a normal part. For example,
in a case where it is possible to specify whether or not
all parts are normal, a part other than the normal part is
an abnormal part.

(Equipment management method)

[0055] Hereinafter, an equipment management meth-
od according to the embodiment will be described. In Fig.
5, although the EMS 320 is omitted, the state message
may be transmitted via the EMS 320.
[0056] As illustrated in Fig. 5, in Step S11, the fuel cell
system 310 transmits the state message to the equip-
ment management apparatus 200. The state message
may include at least any one of an information element
indicating the stop operation type, an information element
indicating the operation state type, and an information
element indicating an abnormal part.
[0057] In Step S12, the equipment management ap-
paratus 200 specifies the recommended time based on
the state message. The method of specifying the recom-
mended time is as described above (see Fig. 4 and the
like). Here, even in a case where the information element
included in the state message is not referred to in the
specification of the recommended time, the recommend-
ed time is specified according to the reception of the state
message, so that the specification of the recommended
time is based on the state message.
[0058] In Step S13, the equipment management ap-
paratus 200 transmits, to the predetermined terminal
400, a notification message including an information el-
ement for identifying the recommended time.

(Function and effect)

[0059] In the embodiment, the equipment manage-
ment apparatus 200 specifies the recommended time
based on the state message, and transmits a notification
message including the recommended time to the prede-
termined terminal 400. According to such a configuration,
since the notification message includes the recommend-
ed time, it is possible to reduce the time for a vendor who
performs maintenance to wait until the temperature of
the fuel cell system 310 decreases, and the maintenance
of the fuel cell system 310 can be performed efficiently.
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(Other embodiments)

[0060] The present invention has been described
based on the embodiment described above. However, a
statement and the drawings constituting part of the dis-
closure should not be understood as limiting the present
invention. This disclosure will clarify a variety of alterna-
tive embodiments, examples, and operation techniques
for a person skilled in the art.
[0061] In the embodiment, the manager 210 is provid-
ed in the equipment management apparatus 200, but the
embodiment is not limited to this. For example, the man-
ager 210 may be provided in a server connected to the
equipment management apparatus 200 via the network
120.
[0062] As described in the embodiment, the state mes-
sage may include an information element indicating the
operation state type. In such a case, the state message
may include an information element indicating a start time
of an operation state corresponding to the operation state
type. For example, the state message may include an
information element indicating the start time of the start
state, and may include an information element indicating
the start time of the stop operation state. According to
such a configuration, the temperature of the fuel cell sys-
tem 310 can be estimated based on the time elapsed
from the start time, and the specification accuracy of the
recommended time is improved.
[0063] Although not particularly mentioned in the em-
bodiment, the state message may include an information
element indicating a time at which an abnormality of the
fuel cell system 310 occurs.
[0064] In the embodiment, the fuel cell system 310
transmits the state message to the equipment manage-
ment apparatus 200 when the operation of the fuel cell
system 310 is stopped. However, the embodiment is not
limited to the above. The fuel cell system 310 may trans-
mit the state message to the equipment management
apparatus 200 when it is predicted that the operation of
the fuel cell system 310 is to be stopped before the op-
eration of the fuel cell system 310 is stopped. In such a
case, the stop operation type is a type of the stop oper-
ation for stopping according to an abnormality predicted
by the fuel cell system 310, the operation state type is a
type of the operation state of the fuel cell system 310
assumed at the time an abnormality predicted by the fuel
cell system 310 occurs, and the abnormal part is a part
where an abnormality predicted by the fuel cell system
310 is assumed to occur.
[0065] In the embodiment, the information element for
specifying the recommended time is an information ele-
ment indicating the recommended time. However, the
embodiment is not limited to the above. The information
element for specifying the recommended time may be
an information element indicating the above-described
required stop time. This is because the recommended
time can be specified by the required stop time. The in-
formation element for specifying the recommended time

may be the information element illustrated in Fig. 4 (at
least any one of information element of the stop operation
type, the stop operation state, the temperature environ-
ment, the abnormal part, and the installation environ-
ment). This is because the recommended time can be
specified by these information elements.
[0066] In the embodiment, at least either one of the
recommended time and the required stop time can be
specified based on the information element illustrated in
Fig. 4. However, the embodiment is not limited to the
above. At least either one of the recommended time and
the required stop time may be predicted based on an
abnormality history of the fuel cell system 310 in the past.
In such prediction, the information element illustrated in
Fig. 4 may be referred to.
[0067] At least any one of the equipment management
apparatus 200, the fuel cell system 310, and the prede-
termined terminal 400 may have a display for displaying
various messages. The various messages are, for ex-
ample, the state message and the notification message
described above.
[0068] The fuel cell equipment 150 is a solid oxide fuel
cell (SOFC). However, the fuel cell equipment 150 may
be a polymer electrolyte fuel cell (PEFC), a phosphoric
acid fuel cell (PAFC), or a molten carbonate fuel cell
(MCFC).
[0069] Note that an entire content of Japanese Patent
Application No. 2017-106299 (filed on May 30, 2017) is
incorporated into the description of the present applica-
tion by reference.

Claims

1. An equipment management method comprising:

a step A of receiving, from a fuel cell system to
an equipment management apparatus, a state
message including an information element indi-
cating a state of the fuel cell system; and
a step B of transmitting, from the equipment
management apparatus to a predetermined ter-
minal, a notification message based on the state
message, wherein the notification message in-
cludes an information element for specifying a
recommended time for which maintenance of
the fuel cell system is recommended to be exe-
cuted.

2. The equipment management method according to
claim 1, further comprising:
a step C of specifying, at the equipment manage-
ment apparatus, the recommended time based on
the state message.

3. The equipment management method according to
claim 2, wherein
the step A includes a step of receiving the state mes-

11 12 



EP 3 633 777 A1

8

5

10

15

20

25

30

35

40

45

50

55

sage including an information element indicating a
type of stop operation in which the fuel cell system
is stopped,
the step C includes a step of specifying the recom-
mended time based on the type of the stop operation.

4. The equipment management method according to
claim 2 or 3, wherein
the step A includes a step of receiving the state mes-
sage including an information element indicating a
type of an operation state of the fuel cell system at
a time point at which an abnormality of the fuel cell
system occurs, and
the step C includes a step of specifying the recom-
mended time based on the type of the operation
state.

5. The equipment management method according to
any of claims 2 to 4, wherein
the step C includes a step of specifying the recom-
mended time based on a temperature environment
of the fuel cell system at a time point at which an
abnormality of the fuel cell system occurs.

6. The equipment management method according to
any of claims 2 to 5, wherein
the step A includes a step of receiving the state mes-
sage including an information element indicating an
abnormal part of the fuel cell system in which an
abnormality of the fuel cell system occurs, and
the step C includes a step of specifying the recom-
mended time based on the abnormal part.

7. The equipment management method according to
any of claims 2 to 6, wherein
the step C includes a step of specifying the recom-
mended time based on an installation environment
of the fuel cell system.

8. The equipment management method according to
any of claims 2 to 7, wherein
the step C includes a step of specifying a time as the
recommended time, wherein the time is a time after
a timing at which a temperature of the fuel cell system
falls below a predetermined temperature.

9. An equipment management apparatus comprising:

a receiver configured to receive, from the fuel
cell system, a state message including an infor-
mation element indicating a state of a fuel cell
system; and
a transmitter configured to transmit a notification
message based on the state message, wherein
the notification message includes an information
element for specifying a recommended time for
which maintenance of the fuel cell system is rec-
ommended to be executed.
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