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(57) A power distribution management apparatus
(10) stores electrical connection information in which a
combination of a plurality of junctions at which a plurality
of facilities of a power distribution system are electrically
connected to each other and a facility determined from
the combination of the junctions are associated. Further-
more, the power distribution management apparatus (10)
searches a facility corresponding to the combination

while investigating an uninvestigated junction among the
plurality of junctions contained in the combination starting
from a predetermined junction with reference to the elec-
trical connection information. Furthermore, after the in-
vestigation and the search are performed, the power dis-
tribution management apparatus (10) outputs a facility
obtained from the combination of the junctions on which
the investigation is performed and a result of the search.
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Description

[Technical Field]

[0001] The present invention relates to a power distri-
bution management apparatus, a power distribution
management method, and a power distribution manage-
ment program.

[Background Art]

[0002] A power distribution system has been known in
which power sent from a power plant is converted in a
power substation and supplied to a load facility of a cus-
tomer such as a house or a factory. A wire connecting
the power substation of an electric power provider and
the load facility of the customer includes a high-voltage
wire which distributes power equal to or more than a pre-
determined voltage and a low-voltage wire which distrib-
utes power converted by a pole transformer or the like.
[0003] Standard voltages and allowable ranges to al-
low a deviation from the standard voltages are defined
for the high-voltage wire and the low-voltage wire. For
this reason, a voltage drop is calculated by dividing the
power distribution system from the power substation to
the load facility into a high-voltage system containing fa-
cilities such as the high-voltage wire and a switch and a
low-voltage system containing facilities such as a low-
voltage wire and a lead-in wire. Then, the voltage of the
power distributed from the power substation is set such
that a voltage before and after the voltage drop remains
in the allowable ranges of the high-voltage system and
the low-voltage system, or the voltage of the power flow-
ing through the power distribution system is adjusted by
switching the switch disposed in the high-voltage system.

[Citation List]

[Patent Document]

[0004] Patent Literature 1: Japanese Laid-open Patent
Publication No. 10-70840

[Summary of invention]

[Technical Problem]

[0005] By the way, as a distributed power source such
as photovoltaic power generation comes into wide use,
the distributed power source is provided in the customer
in some cases. In this case, it may occur that a reverse
power flows from the distributed power source disposed
in the customer to the power distribution system of the
electric power provider. Therefore, in a case where the
power flows bidirectionally between the power substation
and the load facility, for example, it may be considered
that the power at each facility contained in the low-voltage
system is significantly changed by the reverse power

flow.
[0006] However, in the related technology described
above, there is a problem in that electrical connection of
the power distribution system can be ascertained only in
a rough unit of the high-voltage system and the low-volt-
age system. Therefore, in the related art described
above, there is a concern that the abnormal situation is
overlooked in a case where the power of the voltage ex-
ceeding the allowable range flows in a unit smaller than
the high-voltage system and the low-voltage system.
[0007] According to an aspect, an object of the inven-
tion is to provide a power distribution management ap-
paratus, a power distribution management method, and
a power distribution management program which can as-
certain the electrical connection of the power distribution
system in a unit of facility.

[Solution to Problem]

[0008] A power distribution management apparatus
according to one aspect includes an electrical connection
storage unit configured to store electrical connection in-
formation in which a combination of a plurality of junctions
at which a plurality of facilities of a power distribution
system are electrically connected to each other and a
facility determined from the combination of the junctions
are associated. Further, the power distribution manage-
ment apparatus includes a search unit configured to
search a facility corresponding to the combination while
investigating an uninvestigated junction among the plu-
rality of junctions contained in the combination starting
from a predetermined junction with reference to the elec-
trical connection information stored in the electrical con-
nection storage unit. Further, the power distribution man-
agement apparatus includes an output unit configured to
output a facility obtained from the combination of the junc-
tions where the investigation is performed and a result
of the search after the investigation and the search are
performed.

[Advantageous Effects of Invention]

[0009] According to an embodiment, it is possible to
ascertain electrical connection of a power distribution
system in a unit of facility.

[Brief Description of Drawings]

[0010]

FIG. 1 is a block diagram illustrating a functional con-
figuration of a power distribution management ap-
paratus according to a first embodiment.
FIG. 2 is a diagram illustrating an aspect of entities.
FIG. 3 is a diagram illustrating an example of a mu-
tual relation of the entities.
FIG. 4 is a diagram illustrating an example of a lo-
cation table.
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FIG. 5 is a diagram illustrating an example of a unit
table.
FIG. 6 is a diagram illustrating an example of a span
table.
FIG. 7 is a diagram illustrating an example of a node
table.
FIG. 8 is a diagram illustrating an example of a
branch table.
FIG. 9 is a diagram illustrating an example of a cur-
rent node table.
FIG. 10 is a diagram illustrating an example of a cur-
rent branch table.
FIG. 11 is a diagram (1) illustrating an example of
display data.
FIG. 12 is a diagram (2) illustrating an example of
the display data.
FIG. 13 is a diagram illustrating an example of the
display data.
FIG. 14 is a flowchart (1) illustrating a power distri-
bution management process according to the first
embodiment.
FIG. 15 is a flowchart (2) illustrating the power dis-
tribution management process according to the first
embodiment.
FIG. 16 is a flowchart (3) illustrating the power dis-
tribution management process according to the first
embodiment.
FIG. 17 is a diagram for describing an example of a
computer which executes a power distribution man-
agement program according to the first embodiment
and a second embodiment.

[Embodiments for Carrying Out the Invention]

[0011] A power distribution management apparatus, a
power distribution management method, and a power
distribution management program according to the
present application will be described with reference to
the accompanying drawings. Further, embodiments
herein do not limit the disclosed technology. Then, the
respective embodiments can be implemented by appro-
priately combining each other in a scope where the
processing contents do not conflict.

First Embodiment

[Configuration of Power Distribution Management Appa-
ratus]

[0012] FIG. 1 is a block diagram illustrating a functional
configuration of a power distribution management appa-
ratus according to a first embodiment. A power distribu-
tion management apparatus 10 illustrated in FIG. 1 pro-
vides a power distribution management service in which
power distribution system information of facilities electri-
cally connected to each other by a power distribution sys-
tem between a power distribution substation of an electric
power provider and a load facility of a customer is gen-

erated and output to a client terminal 30.
[0013] As an aspect of such power distribution man-
agement apparatus 10, a Web server may be mounted
to perform the power distribution management process,
or an outsourcing cloud may be mounted to provide the
power distribution management service. As another as-
pect, there may be provided a desired computer in which
a power distribution management program provided as
package software or online software is preinstalled or
installed.
[0014] As illustrated in FIG. 1, the power distribution
management apparatus 10 includes a communication I/F
(interface) unit 11, a storage unit 13, and a controller 18.
Further, besides the functional units illustrated in FIG. 1,
the power distribution management apparatus 10 may
include various types of functional units (for example,
functional units such as various types of input/output de-
vices or an image pickup device) included in a well-known
computer.
[0015] The communication I/F unit 11 is an interface
for performing communication control with respect to oth-
er apparatuses (for example, the client terminal 30). As
an aspect of such communication I/F unit 11, a network
interface card such as a LAN (Local Area Network) card
can be employed. For example, the communication I/F
unit 11 receives a browse request for the power distribu-
tion system information from the client terminal 30, or
transmits the power distribution system information gen-
erated by the controller 18 to the client terminal 30.
[0016] The storage unit 13 is a storage device which
stores various types of programs such as an OS (Oper-
ating System) performed by the controller 18 and the
power distribution management program. As an aspect
of the storage unit 13, a semiconductor memory element
such as flash memory and a storage device such as a
hard disk and an optical disk are exemplified. Further,
the storage unit 13 is not limited to the above-mentioned
storage devices, and may be RAM (Random Access
Memory) or ROM (Read Only Memory).
[0017] The storage unit 13 stores position information
14, facility information 15, electrical connection informa-
tion 16, and power distribution system information 17 as
an example of data used in the program executed by the
controller 18. Further, besides the position information
14, the facility information 15, the electrical connection
information 16, and the power distribution system infor-
mation 17, other electronic data (for example, a history
of power consumption in the load facility of the customer)
may also be stored.
[0018] Herein, in the power distribution management
apparatus 10 according to the embodiment, the power
distribution system is managed into three divisions as
follows: a position management in which a location of the
facility is managed, a facility management in which each
facility and attribute information of the facility are man-
aged, and an electrical connection management in which
the facilities electrically connected to each other are man-
aged.

3 4 



EP 2 905 860 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0019] Among them, in the position management, a
position "location" at which a predetermined facility (for
example, a power substation, a power pole, a transform-
er, and the like) is provided among the facilities forming
the power distribution system is used as an entity. In ad-
dition, in the facility management, a facility "unit" linked
at a position of one of the facilities forming the power
distribution system and a facility "span" linked at two po-
sitions are used as an entity. In addition, in the electrical
connection management, a junction "node" at which the
facilities are electrically connected to each other and a
facility "branch" determined from a plurality of junctions
are used as an entity.
[0020] FIG. 2 is a diagram illustrating an aspect of the
entities. As illustrated in FIG. 2, as an example of the
location, for example, there is a position where a non-
installation facility (such as a power pole P, and a pole
transformer TR) not provided by installation is provided.
Besides, a position of a power distribution substation
(SS) (not illustrated) or a position of the transformer is
also included in a category of the location.
[0021] As an example of a unit, there are the power
pole P, a switch SW, the pole transformer TR, and the
like. Besides, the power distribution substation, an SVR
(Step Voltage Regulator), and various types of meters
(not illustrated) are also included in a category of the unit.
[0022] As an example of the span, there is a wire (so-
called "high-voltage wire") WH which is laid on the high-
voltage system between the power distribution substa-
tion and the pole transformer TR. As another example of
the span, there is a wire (so-called "lead-in wire") laid on
a section from the lead-in wire to the load facility, in ad-
dition to a wire (so-called "low-voltage wire") WL laid on
a section from the pole transformer TR to the lead-in wire
in the low-voltage system between the pole transformer
TR and the load facility of the customer. Further, regard-
ing the wire W such as the high-voltage wire WH and the
low-voltage wire WL, the number (for example, 3 or 2) of
installation units of the power pole P can be collectively
handled as one span.
[0023] As an example of the node, there are a junction
between the high-voltage wire WH and the switch SW
illustrated in an enlarged view 21 in FIG. 2, a junction
between the high-voltage wire WH and the pole trans-
former TR, and a junction between the pole transformer
TR and the low-voltage wire WL. Besides, a connection
point between the high-voltage wire WH21a and the high-
voltage wire WH21b illustrated in an enlarged view 22 of
FIG. 2 is also included in a category of the node. Specif-
ically, even in a case where the high-voltage wire WH21a
and the high-voltage wire WH21b are installed in the pow-
er pole P as a through pole, the high-voltage wire WH21a
and the high-voltage wire WH21b are considered to be
electrically connected, and a connection point between
the high-voltage wires WH is considered as a virtual
node.
[0024] As an example of the branch, there are the pow-
er pole P, the high-voltage wire WH, the switch SW, the

pole transformer TR, the low-voltage wire WL, and the
like illustrated in FIG. 2. Besides, the power distribution
substation, the lead-in wire, and the load facility (not il-
lustrated) are also included in a category of the branch.
A facility positioned at the end point of the power distri-
bution substation, the load facility, or the like may have
one node.
[0025] The entities of the location, the unit, the span,
the node, and the branch have relevance as illustrated
in FIG. 3. FIG. 3 is a diagram illustrating an example of
a mutual relation of the entities. As illustrated in FIG. 3,
the unit and the span have a relation with the location in
that a common position therebetween is managed. In
addition, the unit and the span have relation with the
branch in that the facility is commonly managed. Further-
more, the node has relation with the location and the
branch in that the junction is commonly managed.
[0026] Returning to the description of FIG. 1, a location
table 14a for managing the location is included in the
position information 14. In addition, a unit table 15a for
managing the unit and a span table 15b for managing
the span are included in the facility information 15. Fur-
thermore, a node table 16a for managing the node and
a branch table 16b for managing the branch are included
in the electrical connection information 16. In addition,
as to be described below, a current node table 17a and
a current branch table 17b are included in the power dis-
tribution system information 17.
[0027] Among them, as an aspect of the location table
14a, a table in which items such as a position ID (identi-
fier), a position identification, a longitude, and a latitude
are associated can be employed. The "position ID" indi-
cates identification information for identifying a position
where the facility is provided. In addition, the "position
identification" indicates information for identifying a type
of the position; for example, types of a power distribution
substation (SS), a power pole (POLE), and a load facility
(LOADL) are included. Further, the information stored in
the location table 14a, for example, can acquire the po-
sition information of a specific facility such as the power
substation, the power pole, and the transformer from an-
other existing system (for example, an existing power
distribution facility management system for managing the
facilities in the power distribution system).
[0028] FIG. 4 is a diagram illustrating an example of
the location table 14a. For example, a location of the
position ID "SS0001" illustrated in FIG. 4 means that the
power distribution substation is positioned at
128°08’48.66" east longitude and at 50°27’23.016" north
latitude. In addition, in the subsequent drawings of FIG.
4, various types of IDs are indexed by adding a string
identifiable for the various types of facilities such as "SS"
indicating the power distribution substation, "PO" indicat-
ing the power pole, and "LL" indicating the load facility
to the head of a string forming the ID. The indexing of
these various types of IDs is not limited to the indexing
obtained by adding the string identifiable for the various
types of facilities to the head of the string forming the ID,
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but may be assigned with values which can be uniquely
recognized. Further, herein, the longitude and the latitude
are exemplified as an item for specifying the position of
the facility, but another item (for example, local coordi-
nates, addresses, and the like) may be used.
[0029] As an aspect of the unit table 15a, a table in
which items such as a facility ID, a position ID, a type,
and attribute information are associated can be em-
ployed. The "facility ID" indicates identification informa-
tion for identifying the facility, and only the facility ID of
the unit is stored in the unit table 15a. In addition, the
"type" indicates a type of the unit; for example, the power
pole (POLE), the switch (SW), the pole transformer
(BANK), and the load facility (LOADL) are included. In
addition, the "attribute information" indicates information
relating to an attribute of the unit; for example, a serial
number or performance of the unit is included (for exam-
ple, in a case where the unit is a transformer, the capacity
of the transformer is registered). The capacity of the
transformer can be used to calculate a voltage drop when
the electrical connection information of the facility of the
current system is extracted. For example, in a case where
the unit is the transformer, a resistance value, a reac-
tance value, and a voltage ratio of the transformer are
registered. Further, the information stored in the unit table
15a, for example, is acquired from another existing sys-
tem (for example, a power-distribution facility manage-
ment system), and the attribute information of the facility
classified into the unit among the acquired attribute in-
formation of the facility is registered.
[0030] FIG. 5 is a diagram illustrating an example of
the unit table 15a. For example, the facility ID
"PO0001P1" illustrated in FIG. 5 means that the unit is
at a position corresponding to the position ID "PO0001"
(that is, 128°08’41.76" east longitude and 50°27’23.021"
north latitude illustrated in FIG. 4) and is the power pole.
In addition, the facility ID "P0000101" illustrated in FIG.
5 means that the unit is at a position corresponding to
the position ID "PO0001" (that is, 128°08’41.76" east lon-
gitude and 50°27’23.021" north latitude illustrated in FIG.
4) and is the switch. In addition, the facility ID "PO000701"
illustrated in FIG. 5 means that the unit is at a position
corresponding to the position ID "PO0007" (that is,
128°08’34.30" east longitude and 50° 27’ 27.844" in the
example of FIG. 4), and is the pole transformer having a
resistance value of "36800 Ω", a reactance value of
"31300 Ω", and a voltage ratio of 1.
[0031] As an aspect of the span table 15b, a table in
which items such as a facility ID, a position ID1, a position
ID2, a type, and attribute information are associated can
be employed. The "facility ID" herein also indicates the
identification information for identifying the facility, and
only the facility ID of the span is stored in the span table
15b. In addition, the "position ID1" indicates the position
ID of one of two position IDs linked to the span, and the
"position ID2" indicates the position ID of the other one
of two position IDs linked to the span. In addition, the
"type" indicates a type of the span; for example, the high-

voltage wire, the low-voltage wire, and the lead-in wire
are included. In addition, the "attribute information" indi-
cates information relating to the attribute of the span; for
example, a serial number of the span, a thickness, a ma-
terial, a span size, a resistance value per unit (m), and a
reactance value per unit (m) are included. The span size,
the resistance value per unit, and the reactance value
per unit can be used to calculate a voltage drop when
the electrical connection information of the facility of the
current system is extracted. Further, the information
stored in the span table 15b, for example, is acquired
from another existing system (for example, the power-
distribution facility management system), and the at-
tribute information of the facility classified into the span
among the acquired attribute information of the facility is
registered.
[0032] FIG. 6 is a diagram illustrating an example of
the span table 15b. For example, the facility ID "SP0001"
illustrated in FIG. 6 means that the span is a three-phase
high-voltage wire installed in a section at positions cor-
responding to the position ID1 "SS0001" and the position
ID2 "PO0001". The section corresponds to a section from
128°08’48.66" east longitude and 50°27’23.016" north
latitude to 128°08’41.76" east longitude and
50°27’23.021" north latitude as described using FIG. 4.
Furthermore, the span size, the resistance value, and
the reactance value of the facility ID "SP0001" mean "21
m", "220 Ω/m", and "150 Ω/m", respectively. Further, in
a case where the type illustrated in FIG. 6 is 3H, it means
that the span is single-phase three high-voltage wires,
and in a case where the type is 3L, it means that the span
is single-phase three low-voltage wires. In addition, in a
case where the type is a blank, it means that the span is
a lead-in wire.
[0033] As an aspect of the node table 16a, a table in
which items such as a node ID and a position ID are
associated can be employed. The "node ID" indicates
the identification information for identifying the node. Fur-
ther, the information stored in the node table 16a is ac-
quired from a power distribution automation system
which performs a monitoring operation and a remote op-
eration of the switch in another existing system (for ex-
ample, the power-distribution facility management sys-
tem and the power distribution system). For example, the
node is extracted from the facility information of the low-
voltage system acquired from the power-distribution fa-
cility management system or the facility information of
the high-voltage system acquired from the power distri-
bution automation system, and then the node is regis-
tered in the node table 16a in association with a prede-
termined position.
[0034] FIG. 7 is a diagram illustrating an example of
the node table 16a. For example, the node ID
"SS0001N01" illustrated in FIG. 7 means that the junction
is at a position corresponding to the position ID "SS0001"
(that is, 128°08’48.66" east longitude and 50°27’23.016"
north latitude illustrated in FIG. 4). In addition, the node
IDs "PO0001N01" and "PO0001N02" illustrated in FIG.
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7 mean that the junctions are at the same position cor-
responding to the position ID "PO0001" (that is,
128°08’41.76" east longitude and 50°27’23.021" north
latitude illustrated in FIG. 4).
[0035] As an aspect of the branch table 16b, a table in
which items such as a branch ID, a node ID1, a node ID2,
a facility ID, and an open/close division are associated
can be employed. The "branch ID" indicates the identifi-
cation information for identifying the branch. In addition,
the "node ID1" indicates one node ID of two node IDs of
the branch, and "the node ID2" indicates the other node
ID of two node IDs of the branch. However, the branch
positioned at the end point of the power distribution sub-
station or the load facility may have any one node ID in
the node ID1 and the node ID2. In addition, the "facility
ID" herein also indicates the identification information for
identifying the facility, and the facility ID of any one of the
unit and the span may be stored in the branch table 16b.
In addition, the "open/close division" indicates the
open/close state of a switch of the switch. In the
open/close division, in a case where the branch is a
switch, an "open state" or a "close state" of the switch is
registered, but in a case where the branch is not the
switch, a "blank" is registered.
[0036] Further, the information stored in the branch ta-
ble 16b is acquired from another existing system (for ex-
ample, the power-distribution facility management sys-
tem and the power distribution automation system). For
example, after the branch is extracted out of the facility
information of the low-voltage system acquired from the
power-distribution facility management system or the fa-
cility information of the high-voltage system acquired
from the power distribution automation system, the ex-
tracted branch is registered in the branch table 16b in
association with the node of the branch.
[0037] FIG. 8 is a diagram illustrating an example of
the branch table 16b. For example, the branch ID
"BR0001" illustrated in FIG. 8 means that the branch is
the high-voltage wire of the facility ID "SP0001" defined
by the node ID1 "SS0001N01" and the node ID2
"PO0001N01". In addition, the branch ID "BR0002" illus-
trated in FIG. 8 means that the branch is the switch of
the facility ID "PO000101" defined by the node ID1
"PO0001N01" and the node ID2 "PO0001N02", and since
the open/close division is set to "1", it means that the
switch is in the close state. Further, in a case where the
open/close division illustrated in FIG. 8 is set to "0", it
means that the switch is in the open state, and in a case
where the open/close division is set to a blank, it means
that the facility is not the switch. The close state of the
switch indicates a conductive state, and the open state
indicates a nonconductive state.
[0038] The controller 18 includes an internal memory
for storing programs defining various processes and con-
trol data, and executes various processes using these
programs and data. As illustrated in FIG. 1, the controller
18 includes a search unit 18a, an association unit 18b,
a detection unit 18c, and an output unit 18d.

[0039] The search unit 18a is a processing unit which
searches a branch corresponding to the subject combi-
nation with reference to the electrical connection infor-
mation 16 while investigating an uninvestigated node
among the nodes included in a node combination starting
from a predetermined node.
[0040] As an aspect, the search unit 18a activates the
process in a case where a browse request of the power
distribution system information is received through the
client terminal 30 or in a case where a certain time period
elapses after the previous process is executed. First, the
search unit 18a searches a position ID of which the po-
sition type is the power distribution substation "SS"
among the position IDs stored in the location table 14a.
Then, the search unit 18a registers the position ID of the
power distribution substation SS investigated from the
location table 14a in an investigation list stored in an in-
ternal memory (not illustrated). Besides the position ID
of the power distribution substation SS as an investiga-
tion target, an uninvestigated node or an uninvestigated
branch which is found out at the time of the investigation
is registered in the investigation list whenever it is found-
ed out. Further, herein, a case of searching the position
ID of the power distribution substation SS from the loca-
tion table 14a has been exemplified, but it may be con-
figured to search a node ID starting with "SS" in a string
among the node IDs stored in the node table 16a or the
branch table 16b.
[0041] Subsequently, the search unit 18a selects one
position ID of the power distribution substation SS reg-
istered in the investigation list. Then, the search unit 18a
searches a node corresponding to the position ID of the
power distribution substation SS on which the selection
is previously performed among the nodes stored in the
node table 16a. Thereafter, the search unit 18a registers
a record of the node searched from the node table 16a
in the current node table 17a stored as the power distri-
bution system information 17 in the storage unit 13. Fur-
thermore, the search unit 18a registers the node
searched from the node table 16a in the investigation list.
Further, in a case where the power distribution substation
SS includes a plurality of SS banks, even when the
search is performed using one position ID, the records
of the plurality of nodes are searched.
[0042] Then, the search unit 18a selects one node reg-
istered in the investigation list. Subsequently, the search
unit 18a searches a record of the branch having a com-
bination of the node IDs in which the previously-selected
node is included (that is, a combination of the node ID1
and the node ID2) among the branches stored in the
branch table 16b. Thereafter, the search unit 18a regis-
ters the record of the branch searched from the branch
table 16b to the current branch table 17b stored as the
power distribution system information 17 in the storage
unit 13. Furthermore, the search unit 18a registers the
branch searched from the branch table 16b in the inves-
tigation list. At this time, the one registered in the inves-
tigation list, for example, may be the branch ID or may
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be the facility ID.
[0043] Subsequently, the search unit 18a selects one
branch registered in the investigation list. Then, the
search unit 18a searches the attribute information corre-
sponding to the facility ID of the branch on which the
selection is previously performed, from the span table
15b. At this time, in a case where the branch is a span,
the attribute information can be searched from the span
table 15b, but in a case where the branch is a unit, it is
not possible to search the attribute information. For this
reason, in a case where it is not possible to search the
attribute information from the span table 15b, the search
unit 18a searches the attribute information correspond-
ing to the facility ID of the branch on which the selection
is previously performed from the unit table 15a.
[0044] Thereafter, in a case where the other node par-
ing with the node used in the investigation among the
combination of the nodes is not a blank, the search unit
18a determines whether the subject branch is the switch.
Then, in a case where the branch is a switch, the search
unit 18a determines whether the switch of the switch is
in the close state (that is, whether the open/close division
is "1"). At this time, in a case where the switch of the
switch is in the close state, since the switch is in a pow-
ered state (that is, the ON state), the search unit 18a
searches the record of the other node from the node table
16a and then registers the searched node in the current
node table 17a of the power distribution system informa-
tion 17. Furthermore, the search unit 18a adds the other
node to the investigation list as the uninvestigated node.
[0045] Then, the search unit 18a repeatedly performs
the processes from the selection of the uninvestigated
branch to the current process until all the branches reg-
istered in the investigation list are investigated. Thereaf-
ter, when all the branches registered in the investigation
list are investigated, the search unit 18a repeatedly per-
forms the processes from the selection of the uninvesti-
gated node to the current process until all the nodes reg-
istered in the investigation list are investigated. Then, the
search unit 18a repeatedly performs the processes from
the selection of the position ID of the uninvestigated pow-
er distribution substation SS to the current process until
all the position IDs of the power distribution substations
SS registered in the investigation list are investigated.
[0046] Herein, a searching process of the search unit
18a will be specifically described using the respective
tables of FIGS. 4 to 8. First, the position ID "SS0001" of
which the position type is the power distribution substa-
tion "SS" is searched among the position IDs stored in
the location table 14a illustrated in FIG. 4. Then, the po-
sition ID "SS0001" of the power distribution substation
SS searched from the location table 14a is registered in
the investigation list. In this case, since only the position
ID "SS0001" of the power distribution substation SS is
registered in the investigation list, the position ID
"SS0001" is selected. Then, the node ID "SS0001N01"
corresponding to the position ID "SS0001" of the power
distribution substation SS on which the selection is pre-

viously performed is searched among the nodes stored
in the node table 16a illustrated in FIG. 7. Subsequently,
the record of the node ID "SS0001N01" searched from
the node table 16a is registered in the current node table
17a. Furthermore, the node ID "SS0001N01" searched
from the node table 16a is registered even in the inves-
tigation list. In this case, since only the node ID
"SS0001N01" is registered in the investigation list, the
node ID "SS0001N01" is selected.
[0047] Then, the branch of the facility ID "SP0001" hav-
ing the combination of the node ID1 "SS0001N01" and
the node ID2 "PO0001N01", in which the node ID
"SS0001N01" on which the selection is previously per-
formed, is found among the branches stored in the branch
table 16b illustrated in FIG. 8. Thereafter, the record of
the branch of the facility ID "SP0001" searched from the
branch table 16b is registered in the current branch table
17b. Furthermore, the facility ID "SP0001" searched from
the branch table 16b is registered in the investigation list.
In this case, since only the facility ID "SP0001" is regis-
tered in the investigation list, the facility ID "SP0001" is
selected.
[0048] Then, the attribute information "span size 21 m,
resistance RH1, reactance XH1" of the span correspond-
ing to the facility ID "SP0001" on which the selection is
previously performed is searched from the span table
15b illustrated in FIG. 6. Further, herein, the description
has been made about a case where the attribute infor-
mation of the span is searched. However, in a case where
the facility ID starts with a string other than "SP", the
attribute information is not searched from the span table
15b, but the attribute information of the unit is searched
from the unit table 15a illustrated in FIG. 5.
[0049] From the attribute information "span size 21 m,
resistance 220 Ω/m, reactance 150 Ω/m" thus obtained,
a resistance value of 4621 (220 3 21) Ω and a reactance
value of 3150 (150 3 21) Ω are registered in the current
branch table 17b in association with the record of the
branch of the facility ID "SP0001" used in searching the
span table 15b.
[0050] Thereafter, the other node ID "PO0001N01"
paring with the node ID "SS0001N01" used in the inves-
tigation is set as a value in the combination of the node
ID1 "SS0001N01" and the node ID2 "PO0001N01". In this
way, since the other node ID is not a blank, it is deter-
mined whether the branch of the subject facility ID
"SP0001" is a switch. Then, in the branch of the facility
ID "SP0001", a value of the open/close division is a blank,
and the branch is not the switch. Therefore, the record
of the other node ID "PO0001N01" is searched from the
node table 16a and then the record of the other node ID
"PO0001N01" is registered in the current node table 17a
of the power distribution system information 17. Further-
more, the other node ID "PO0001N01" is added to the
investigation list as an uninvestigated node.
[0051] In this way, at the time when the other node ID
"PO0001N01" is registered in the investigation list as an
uninvestigated node, the node ID other than the node ID
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"PO0001N01" is not registered. Therefore, the node ID
"PO0001N01" is investigated and then the search is kept
on.
[0052] Further, herein, the case where the other node
ID is not a blank has been exemplified, but in a case
where the other node ID is a blank, the investigation of
the uninvestigated branch registered in the investigation
list is performed. In addition, when the uninvestigated
branch is not present, the investigation of the uninvesti-
gated node is performed. Then, when the position ID of
the uninvestigated power distribution substation SS is
not present, the investigation is ended. In addition, here-
in, the case where the branch is not a switch has been
exemplified, but in a case where the branch is a switch,
when the switch of the switch is not in the close state,
the search of the other node ID and the addition of the
other node to the investigation list are not performed.
This is because in a case where the switch of the switch
is in the open state, when the search of the other node
ID and the addition of the other node to the investigation
list are performed, another power distribution system
which is not electrically connected is erroneously regis-
tered in the current node table 17a or the current branch
table 17b.
[0053] Returning to the description of FIG. 1, the as-
sociation unit 18b is a processing unit which associates
the facility (obtained from the combination of junctions
where the investigation is performed and a result of the
search) and the attribute information of a facility obtained
as a result of the search among the attribute information
contained in the facility information 15. As an aspect, the
association unit 18b associates the record of the branch
where the investigation is performed and the attribute
information of the branch searched from the span table
15b or the unit table 15a. For example, the association
unit 18b registers the attribute information of the branch
in association with the record of the branch used in the
search of the span table 15b or the unit table 15a among
the records stored in the current branch table 17b. At this
time, the association unit 18b searches the position ID
corresponding to the facility ID of the branch from the
unit table 15a or the span table 15b and then further as-
sociates the position ID.
[0054] Therefore, as a result of associating the record
of the branch and the attribute information of the branch
in the current branch table 17b after the investigation is
ended, it is possible to generate the power distribution
system information 17 in which the facilities of the current
system electrically connected to each other and the at-
tribute information of the current system are associated
with each other.
[0055] Herein, the current node table 17a and the cur-
rent branch table 17b will be described. FIG. 9 is a dia-
gram illustrating an example of the current node table
17a. FIG. 10 is a diagram illustrating an example of the
current branch table 17b. In FIGS. 9 and 10, the current
node table 17a and the current branch table 17b which
are generated by using the respective tables illustrated

in FIGS. 4 to 8 are illustrated starting from the node ID
"SS0001N01".
[0056] As illustrated in FIG. 9, among the records of
the current node table 17a, the power consumption (as
an example of the attribute information) measured by a
meter such as a smart meter is registered in the records
of the nodes "LL0001N01", "LL0002N01", "LL0003N01",
"LL0004N01", "LL0005N01", "LL0006N01",
"LL0007N01", and "LL0008N01" which are the junctions
between the load facilities of the customers and the fa-
cilities of the power distribution system. The power con-
sumption contains "effective power" which is consumed
by the load facility and "reactive power" which is not con-
sumed by the load facility. Among them, the reactive pow-
er is called delay reactive power. The power consumption
(effective) and the power consumption (reactive) are re-
ferred in a case where the power of each node is calcu-
lated.
[0057] As illustrated in FIG. 10, the value of the
open/close division registered in the branch table 16b is
registered in a record in which the facility of the branch
is a switch among the records of the current branch table
17b. For example, since all the open/close divisions are
registered with a value of "1" in the switch of the branch
IDs "BR0002", "BR0006", and "BR0019", it means that
the switches of the switches are in the close state and in
the energizing state. In FIG. 10, the switch of which the
open/close division is "1" has been exemplified, in a case
where the open/close division of the switch is "0", it means
that the switch of the switch is in the open state and not
in the energizing state. In addition, a reactance value X
and a resistance value R (as an example of the attribute
information) are registered in the respective records of
the current branch table 17b. Among them, in a case
where the facility of the branch is a unit (for example, the
switch or the transformer), the reactance value X and the
resistance value R registered in the unit table 15a are
registered as the attribute information without any
change. On the other hand, in a case where the facility
of the branch is a span, a value obtained by multiplying
the value of the span size by the reactance value per unit
registered in the span table 15b is registered as the re-
actance value X, and a value obtained by multiplying the
value of the span size by the resistance value per unit is
registered as the resistance value R. The reactance val-
ue X and the resistance value R of these unit and span
are referred in a case where a voltage at each node is
calculated.
[0058] Further, herein, the power consumption (effec-
tive), the power consumption (reactive), the resistance
value, and the reactance value have been exemplified
as a parameter used for calculating the voltage, a con-
nection phase item to which the transformer is connected
is added in any one of the current node table 17a or the
current branch table 17b, so that the calculation of the
voltage can be accurately performed. For example, in a
case where the wires are the single-phase three wires,
a first transformer connected to the wire on a pole is re-
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ferred to as "connection phase 1", a second one is re-
ferred to as "connection phase 2", and a third one is re-
ferred to as "connection phase 3". Further, in a case
where the transformer is connected to the first and sec-
ond wires of the three wires, a value of "A" can be reg-
istered, in a case where the second and third wires are
connected to the transformer, the value of "B" can be
registered, and in a case where the first and third wires
are connected to the transformer, a value of "C" can be
registered.
[0059] The detection unit 18c is a processing unit which
compares the electrical connection information 16 with
the power distribution system information 17 and detects
a blackout facility. As an aspect, the detection unit 18c
compares the record of the branch stored in the branch
table 16b and the record of the branch stored in the cur-
rent branch table 17b. At this time, in a case where the
branch table 16b includes a record of the branch not
matched with the current branch table 17b, the detection
unit 18c detects the facility having the facility ID contained
in the record of the subject branch as a blackout place.
With this configuration, it is possible to automatically de-
tect a facility which stops power transmission not by an
accident or a failure.
[0060] The output unit 18d is a processing unit which
performs output control to the client terminal 30 using the
power distribution system information 17. As an aspect,
the output unit 18d selects an arbitrary facility ID desig-
nated by a predetermined facility ID (for example, the
facility ID of the power distribution substation SS or an
arbitrary facility ID designated from the client terminal 30)
among the facility IDs contained in the current branch
table 17b stored in the storage unit 13. Then, the output
unit 18d sets a node ID closest to the power distribution
substation SS among the combinations of the node IDs
associated with the previously-selected facility IDs to a
root of a hierarchical structure. Then, the output unit 18d
assigns a low-level layer to the node as the number of
nodes are increased from the root toward the facility ID
of the load facility at the end terminal, and generates
display data of a graph structure of the current system in
which the facilities are disposed between the respective
nodes from the root to the end terminal. Thereafter, the
output unit 18d transmits the display data of the graph
structure of the current system to the client terminal 30,
and causes the client terminal 30 to display the graph
structure of the current system. Further, the display data
herein has been exemplified to be displayed in the client
terminal 30, but it may be displayed in a display unit pro-
vided in the power distribution management apparatus
10.
[0061] FIGS. 11 and 12 are diagrams illustrating an
example of the display data. FIGS. 11 and 12 illustrate
the display data in a case where the current node table
17a illustrated in FIG. 9 and the current branch table 17b
illustrated in FIG. 10 are expressed in the graph structure.
In the display data illustrated in FIGS. 11 and 12, the
node of the node ID "SS0001N01" is set to the root (layer

1) of the hierarchical structure. Furthermore, in the dis-
play data illustrated in FIGS. 11 and 12, routes from the
root toward eight load facilities of the facility IDs
"LL000101", "LL000201", "LL000301", "LL000401",
"LL000501", "LL000601", "LL000701", and "LL000801"
at the end terminals are illustrated. In the drawing, it can
be seen that the layers from the SS bank to the load
facility of the facility ID "LL000801" are the lowest as 10
layers, and the layers from the SS bank to the load facil-
ities of the facility IDs "LL000201", "LL000301" and
"LL000401" are the deepest as 19 layers. Furthermore,
in the display data illustrated in FIGS. 11 and 12, the
electrical connection in the power distribution system can
be ascertained by subdividing the system in a unit of fa-
cility or a unit of junction between the facilities not in a
rough unit such as the high-voltage system or the low-
voltage system.
[0062] As another aspect, the output unit 18d may gen-
erate the display data on a map in which the facilities
such as the unit and the span are disposed. For example,
in a case where the facility contained in the current branch
table 17b is a unit, the output unit 18d acquires a position
of the facility of the subject unit with reference to the po-
sition information 14 and the facility information 15. On
the other hand, in a case where the facility contained in
the current branch table 17b is a span, the output unit
18d acquires positions of both ends of the subject span.
Furthermore, the output unit 18d may use the position of
the unit and the positions of both ends of the span to
output the display data which is disposed on the map
where the units and spans are disposed.
[0063] FIG. 13 is a diagram illustrating an example of
the display data. In the display data illustrated in FIG. 13,
similarly to the display data illustrated in FIGS. 11 and
12, it can be seen that the layers from the SS bank to the
load facility of the facility ID "LL000801" are the lowest
as 10 layers, and the layers from the SS bank to the load
facilities of the facility IDs "LL000201", "LL000301" and
"LL000401" are the deepest as 19 layers. As described
above, in the display data illustrated in FIG. 13, similarly
to the display data illustrated in FIGS. 11 and 12, the
power distribution system can be ascertained by subdi-
viding the system in a unit of facility or a unit of junction
between the facilities not in a rough unit such as the high-
voltage system or the low-voltage system. Furthermore,
in the display data illustrated in FIG. 13, since the display
positions of the unit and the span correspond to actual
positions, it is possible to easily make a plan for mainte-
nance or connection of the unit and the span. In addition,
since geographical elements (for example, an infrastruc-
ture such as roads and railways, and land marks besides
the facilities of the power distribution system) on the map
can be compared with the eye, it is useful even for a spot
inspection.
[0064] As another aspect, the output unit 18d may gen-
erate the display data attached with the attribute infor-
mation in the vicinity of the facility which is disposed in a
graph structure or a map. For example, the output unit
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18d may display the voltage ratio in the vicinity of the
transformer, or may display resistance and reactance in
the vicinity of the wire such as the high-voltage wire, the
low-voltage wire, or the lead-in wire.
[0065] As still another aspect, the output unit 18d may
calculate the voltage in each node using the attribute
information (for example, the voltage ratio of the trans-
former, the resistance and reactance of the wire, or a
history of the power consumption of each load facility
stored in the storage unit 13) of the facility contained in
the current branch table 17b. Furthermore, the output
unit 18d may generate the display data attached with a
voltage value of the current system to which the voltage
value is added in the vicinity of the respective nodes dis-
posed on the graph structure or the map.
[0066] Further, the controller 18 may employ various
integrated circuits or electronic circuits. In addition, some
of the functional units of the controller 18 may be config-
ured by other integrated circuits or electronic circuits. For
example, as the integrated circuit, an ASIC (Application
Specific Integrated Circuit) may be used. In addition, as
the electronic circuit, a CPU (Central Processing Unit) or
an MPU (Micro Processing Unit) may be used.

[Flow of Processes]

[0067] Next, a flow of processes performed by the pow-
er distribution management apparatus according to the
embodiment will be described. FIGS. 14 to 16 are flow-
charts illustrating a power distribution management proc-
ess according to the first embodiment. The power distri-
bution management process starts in a case where the
browse request of the power distribution system informa-
tion is received through the client terminal 30, or in a case
where a certain time period elapses after the last process.
[0068] As illustrated in FIG. 14, the search unit 18a
searches the position ID of which the position type is the
power distribution substation "SS" among the position
IDs stored in the location table 14a (Step S101). Then,
the search unit 18a registers the position ID of the power
distribution substation SS searched from the location ta-
ble 14a to the investigation list (Step S102).
[0069] Subsequently, the search unit 18a selects one
position ID of the power distribution substation SS reg-
istered in the investigation list (Step S103). Then, the
search unit 18a searches a node corresponding to the
position ID of the power distribution substation SS to
which the selection is previously performed among the
nodes stored in the node table 16a (Step S104).
[0070] Furthermore, the search unit 18a registers the
record of the node searched from the node table 16a in
the current node table 17a which is stored as the power
distribution system information 17 in the storage unit 13
(Step S105). Furthermore, the search unit 18a registers
the node searched from the node table 16a in the inves-
tigation list (Step S106).
[0071] Then, the search unit 18a selects one node reg-
istered in the investigation list (Step S107). Subsequent-

ly, the search unit 18a searches the record of the branch
having a combination of the node IDs containing the node
selected in Step S107 (that is, a combination of the node
ID1 and the node ID2) among the branches stored in the
branch table 16b (Step S108).
[0072] Furthermore, the search unit 18a registers the
record of the branch searched in Step S108 in the current
branch table 17b (Step S109). Furthermore, the search
unit 18a registers the branch searched in Step S108 in
the investigation list (Step S110). Subsequently, the
search unit 18a selects one branch registered in the in-
vestigation list (Step S111).
[0073] Then, as illustrated in FIG. 15, the search unit
18a searches the attribute information corresponding to
the facility ID of the branch selected in Step S111 from
the span table 15b (Step S112). At this time, in a case
where the attribute information is not possible to be
searched from the span table 15b (that is, a case where
the attribute information it not hit) (No in Step S113), the
search unit 18a performs the following process.
[0074] In other words, the search unit 18a searches
the attribute information corresponding to the facility ID
of the branch selected from the unit table 15a in Step
S111 (Step S114). Further, in a case where the attribute
information is possible to be searched from the span table
15b (Yes in Step S113), the procedure skips the process
of Step S114 and moves to the process of Step S115.
[0075] Then, the association unit 18b registers the at-
tribute information of the branch in association with the
record of the subject branch used in the search of the
span table 15b or the unit table 15a among the records
stored in the current branch table 17b (Step S115).
[0076] Thereafter, the search unit 18a determines
whether the other node paring with the node investigated
in Step S108 among the combinations of the nodes con-
taining the branch searched in Step S108 is a blank (Step
S116).
[0077] At this time, in a case where the other node is
not a blank (Yes in Step S116), the search unit 18a further
determines whether the subject branch is a switch (Step
S117). Then, in a case where the branch is a switch (Yes
in Step S117), the search unit 18a further determines
whether the switch of the switch is in the close state (that
is, whether the switch is in the ON state) (Step S118).
[0078] Herein, in a case where the switch is the ON
state (Yes in Step S118), the search unit 18a searches
the record of the other node from the node table 16a and
then registers the other node in the current node table
17a of the power distribution system information 17 (Step
S119). Furthermore, the search unit 18a adds the other
node to the investigation list as the uninvestigated node
(Step S120).
[0079] In addition, even in a case where the branch is
not a switch (No in Step S117), the search unit 18a
searches the record of the other node from the node table
16a and then registers the other node in the current node
table 17a of the power distribution system information 17
(Step S119). Furthermore, the search unit 18a adds the
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other node to the investigation list as the uninvestigated
node (Step S120).
[0080] On the other hand, in a case where the other
node is a blank or in a case where the switch is in the
OFF state (No in Step S116 or No in Step S118), the
procedure proceeds to the process of Step S121.
[0081] Thereafter, the search unit 18a determines
whether all the branches registered in the investigation
list are investigated (Step S121). At this time, in a case
where some of the branches registered in the investiga-
tion list are not investigated (No in Step S121), the unin-
vestigated branch is selected (Step S111) and then the
processes from Step S112 to Step S121 are repeatedly
performed.
[0082] Then, when all the branches registered in the
investigation list are investigated (Yes in Step S121), the
search unit 18a determines whether all the nodes regis-
tered in the investigation list are investigated (Step
S122). At this time, in a case where some of the nodes
registered in the investigation list are not investigated
(No in Step S122), the uninvestigated node is selected
(Step S107) and then the processes from Step S108 to
Step S121 are repeatedly performed.
[0083] Thereafter, when all the nodes registered in the
investigation list are investigated (Yes in Step S122), the
search unit 18a determines whether all the position IDs
of the power distribution substations SS registered in the
investigation list are investigated (Step S123). At this
time, in a case where some of the position IDs of the
power distribution substations SS registered in the inves-
tigation list are not investigated (No in Step S123), the
position ID of the uninvestigated power distribution sub-
station SS is selected (Step S103) and then the process-
es from Step S104 to Step S122 are repeatedly per-
formed.
[0084] Then, in a case where all the position IDs of the
power distribution substations SS registered in the inves-
tigation list are investigated (Yes in Step S123), as illus-
trated in FIG. 16, the detection unit 18c compares the
record of the branch stored in the branch table 16b and
the record of the branch stored in the current branch table
17b (Step S124).
[0085] Herein, in a case where the branch table 16b
includes a record of the branch not matched with the
current branch table 17b (Yes in Step S125), the detec-
tion unit 18c detects the facility of the facility ID contained
in the record of the subject branch as a blackout place
(Step S126), and the process is ended. On the other
hand, in a case where the branch table 16b has no record
of the branch not matched with the current branch table
17b (No in Step S125), the process is ended without any
action.

[Configuration of First Embodiment]

[0086] As described above, the power distribution
management apparatus 10 according to the embodiment
investigates the uninvestigated junction among the com-

binations of junctions to which the facilities of the power
distribution system are electrically connected, and at the
same time searches the facility determined from the com-
bination of the uninvestigated junction and then outputs
the connection information of the facility. Therefore, in
the power distribution management apparatus 10 ac-
cording to the embodiment, the electrical connection of
the power distribution system can be ascertained in a
unit of facility.

[Second Embodiment]

[0087] Hitherto, the embodiment of the disclosed ap-
paratus has been described, but the invention may be
implemented in various different forms other than the em-
bodiment described above. In the following, another em-
bodiment belonging to the invention will be described.

[Distribution and Integration]

[0088] In addition, the respective depicted compo-
nents are not necessarily configured as physically illus-
trated in the drawings. In other words, a specific pattern
of distribution and integration of the respective appara-
tuses is not limited to the pattern illustrated in the drawing,
but some or all of them may be mechanically or physically
distributed/integrated in an arbitrary unit according to var-
ious loads or usage conditions. For example, a search
unit 18a, an association unit 18b, a detection unit 18c, or
an output unit 18d may be provided as an external ap-
paratus of a power distribution management apparatus
10 to be connected through a network. In addition, the
search unit 18a, the association unit 18b, the detection
unit 18c, or the output unit 18d may be provided in an
individual apparatus, and the function of the power dis-
tribution management apparatus 10 may be realized by
connecting these apparatuses through the network to op-
erate in cooperation with each other.

[Power Distribution Management Program]

[0089] In addition, the various types of processes de-
scribed in the above embodiment may be realized by
executing a program prepared beforehand using a com-
puter such as a personal computer or a workstation. In
the following, using FIG. 17, an example of the computer
which executes the power distribution management pro-
gram having the same functions as the above embodi-
ment will be described.
[0090] FIG. 17 is a diagram for describing an example
of the computer which executes the power distribution
management program according to the first embodiment
and the second embodiment. As illustrated in FIG. 17, a
computer 100 includes an operation unit 110a, a speaker
110b, a camera 110c, a display 120, and a communica-
tion unit 130. Furthermore, the computer 100 includes a
CPU 150, ROM 160, an HDD 170, and RAM 180. These
components 110 to 180 are connected to each other
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through a bus 140.
[0091] As illustrated in FIG. 17, a power distribution
management program 170a which performs the same
functions as the search unit 18a, the association unit 18b,
the detection unit 18c, and the output unit 18d illustrated
in the first embodiment is stored in the HDD 170 before-
hand. The power distribution management program 170a
may be appropriately integrated or divided similarly to
the respective elements of the search unit 18a, the as-
sociation unit 18b, the detection unit 18c, and the output
unit 18d illustrated in FIG. 1. In other words, all the data
to be stored in the HDD 170 is not necessarily stored in
the HDD 170, and only data used for the process may
be stored in the HDD 170.
[0092] Then, the CPU 150 reads the power distribution
management program 170a out of the HDD 170 and de-
velops the program in the RAM 180. Therefore, as illus-
trated in FIG. 17, the power distribution management pro-
gram 170a functions as a power distribution manage-
ment process 180a. The power distribution management
process 180a develops various types of data read out of
the HDD 170 in an area appropriately allocated for its
own sake on the RAM 180, and performs various types
of processes based on the various types of developed
data. Further, the power distribution management proc-
ess 180a includes the processes (for example, the proc-
esses illustrated in FIGS. 14 to 16) performed by the
search unit 18a, the association unit 18b, the detection
unit 18c, and the output unit 18d illustrated in FIG. 1. In
addition, all the respective processing units virtually re-
alized on the CPU 150 are always not necessarily oper-
ated on the CPU 150, and only the processing units used
for the process may be virtually realized.
[0093] Further, the power distribution management
program 170a is not always stored in the HDD 170 or the
ROM 160 from the beginning. For example, the respec-
tive programs may be stored in a "portable physical me-
dium" (what is called an FD, a CD-ROM, a DVD disk, a
magnetooptical disk, an IC card, and the like) of a flexible
disk inserted in the computer 100. Then, the computer
100 may acquire the respective programs from the port-
able physical mediums and execute the programs. In ad-
dition, the respective programs are stored in another
computer or a server apparatus connected to the com-
puter 100 through a public line, the Internet, a LAN, a
WAN, and the like, and the computer 100 may acquire
and execute these programs.

[Explanation of Reference]

[0094]

10 POWER DISTRIBUTION MANAGEMENT AP-
PARATUS

11 COMMUNICATION I/F UNIT
13 STORAGE UNIT
14 POSITION INFORMATION
14a LOCATION TABLE

15 FACILITY INFORMATION
15a UNIT TABLE
15b SPAN TABLE
16 ELECTRICAL CONNECTION INFORMATION
16a NODE TABLE
16b BRANCH TABLE
17 POWER DISTRIBUTION SYSTEM INFORMA-

TION
17a CURRENT NODE TABLE
17b CURRENT BRANCH TABLE
18 CONTROLLER
18a SEARCH UNIT
18b ASSOCIATION UNIT
18c DETECTION UNIT
18d OUTPUT UNIT

Claims

1. A power distribution management apparatus com-
prising:

an electrical connection storage unit configured
to store electrical connection information in
which a combination of a plurality of junctions at
which a plurality of facilities of a power distribu-
tion system are electrically connected to each
other and a facility determined from the combi-
nation of the junctions are associated;
a search unit configured to search a facility cor-
responding to the combination while investigat-
ing an uninvestigated junction among the plu-
rality of junctions contained in the combination
starting from a predetermined junction with ref-
erence to the electrical connection information
stored in the electrical connection storage unit;
and
an output unit configured to output a facility ob-
tained from the combination of the junctions
where the investigation is performed and a result
of the search after the investigation and the
search are performed.

2. The power distribution management apparatus ac-
cording to claim 1,
wherein when the facility determined from the com-
bination of the junctions is a switch, an open/close
state of the switch is further associated with the elec-
trical connection information, and
wherein when the open state is associated with the
combination of the junctions under investigation, the
search unit excludes an uninvestigated junction con-
tained in the combination from an investigation tar-
get.

3. The power distribution management apparatus ac-
cording to claim 1,
wherein the search unit performs an investigation
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starting from a junction corresponding to a power
substation among the plurality of junctions.

4. The power distribution management apparatus ac-
cording to claim 1, further comprising:

a facility storage unit configured to store facility
information in which a facility of the power dis-
tribution system and attribute information of the
facility are associated; and
an association unit configured to associate a fa-
cility obtained from the combination of the junc-
tions where the investigation is performed and
a result of the search and attribute information
corresponding to the facility obtained as a result
of the search in the attribute information stored
in the facility storage unit.

5. The power distribution management apparatus ac-
cording to claim 4, further comprising:

a position storage unit configured to store posi-
tion information in which a non-installation facil-
ity not provided by installation among the facili-
ties and a position of the non-installation facility
are associated,
wherein a position of the non-installation facility
among the positions contained in the position
information is further associated with the non-
installation facility among the facilities contained
in the facility information,
wherein positions of the non-installation facility
corresponding to both ends of the installation
facility among the positions contained in the po-
sition information are associated with an instal-
lation facility provided by installation among the
facilities contained in the facility information, and
wherein the output unit uses the position of the
non-installation facility when the facility obtained
as a result of the search is the non-installation
facility with reference to the facility information,
uses the positions of both ends of the installation
facility when the facility obtained as a result of
the search is the installation facility, and outputs
display data in which the non-installation facility
and the installation facility are arranged on a
map.

6. The power distribution management apparatus ac-
cording to claim 1, further comprising:

a detection unit configured to detect a blackout
facility by comparing the combination of junc-
tions and the facility contained in the electrical
connection information with the facility obtained
from the combination of junctions where the in-
vestigation is performed and the result of the
search.

7. A power distribution management method which is
executed by a computer, wherein the method causes
the computer to perform
with reference to electrical connection information in
which a combination of a plurality of junctions at
which a plurality of facilities of a power distribution
system are electrically connected to each other and
a facility determined from the combination of the
junctions are associated, searching a facility corre-
sponding to the combination while investigating an
uninvestigated junction among the plurality of junc-
tions contained in the combination starting from a
predetermined junction, and
outputting a facility obtained from the combination
of the junctions where the investigation is performed
and a result of the search after the investigation and
the search are performed.

8. The power distribution management method accord-
ing to claim 7,
wherein when the facility determined from the com-
bination of the junctions is a switch, an open/close
state of the switch is further associated with the elec-
trical connection information, and
wherein when the open state is associated with the
combination of the junctions under investigation, a
process of excluding an uninvestigated junction con-
tained in the combination from an investigation target
is performed as a process of performing the investi-
gation and the search.

9. The power distribution management method accord-
ing to claim 7,
wherein the computer further performs
a process of associating the facility obtained from
the combination of the junctions where the investi-
gation is performed and the result of the search with
attribute information corresponding to the facility ob-
tained as the result of the search among the attribute
information contained in facility information in which
the facility of the power distribution system and the
attribute information of the facility are associated.

10. The power distribution management method accord-
ing to claim 9,
wherein a non-installation facility not provided by in-
stallation among the facilities contained in the facility
information is further associated with a position of
the non-installation facility among positions con-
tained in position information in which the non-instal-
lation facility and the position of the non-installation
facility are associated,
wherein positions of the non-installation facility cor-
responding to both ends of the installation facility
among the positions contained in the position infor-
mation are associated with an installation facility pro-
vided by installation among the facilities contained
in the facility information, and
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wherein, as a process of outputting the combination
of the junctions and the facility,
a process of using the position of the non-installation
facility when the facility obtained as a result of the
search is the non-installation facility with reference
to the facility information, using the positions of both
ends of the installation facility when the facility ob-
tained as a result of the search is the installation
facility, and outputting display data in which the non-
installation facility and the installation facility are ar-
ranged on a map is performed.

11. A power distribution management program which is
executed by a computer, the program causes the
computer to perform
with reference to electrical connection information in
which a combination of a plurality of junctions at
which a plurality of facilities of a power distribution
system are electrically connected to each other and
a facility determined from the combination of the
junctions are associated, searching a facility corre-
sponding to the combination while investigating an
uninvestigated junction among the plurality of junc-
tions contained in the combination starting from a
predetermined junction, and
outputting a facility obtained from the combination
of the junctions where the investigation is performed
and a result of the search after the investigation and
the search are performed.

12. The power distribution management program ac-
cording to claim 11,
wherein when the facility determined from the com-
bination of the junctions is a switch, an open/close
state of the switch is further associated with the elec-
trical connection information, and
wherein when the open state is associated with the
combination of the junctions under investigation, a
process of excluding an uninvestigated junction con-
tained in the combination from an investigation target
is performed as a process of performing the investi-
gation and the search.

13. The power distribution management program ac-
cording to claim 11,
wherein the computer further performs
a process of associating the facility obtained from
the combination of the junctions where the investi-
gation is performed and the result of the search with
attribute information corresponding to the facility ob-
tained as the result of the search among the attribute
information contained in facility information in which
the facility of the power distribution system and the
attribute information of the facility are associated.

14. The power distribution management program ac-
cording to claim 13,
wherein a non-installation facility not provided by in-

stallation among the facilities contained in the facility
information is further associated with a position of
the non-installation facility among positions con-
tained in position information in which the non-instal-
lation facility and the position of the non-installation
facility are associated,
wherein positions of the non-installation facility cor-
responding to both ends of the installation facility
among the positions contained in the position infor-
mation are associated with an installation facility pro-
vided by installation among the facilities contained
in the facility information, and
wherein, as a process of outputting the combination
of the junctions and the facility,
a process of using the position of the non-installation
facility when the facility obtained as a result of the
search is the non-installation facility with reference
to the facility information, using the positions of both
ends of the installation facility when the facility ob-
tained as a result of the search is an installation fa-
cility, and outputting display data in which the non-
installation facility and the installation facility are ar-
ranged on a map is performed.
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