Office de la Propriete Canadian CA 2873414 C 2017/09/05
Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 873 41 4
Un organisme An agency of 12) BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2013/06/07 (51) Cl.Int./Int.Cl. GO6Q 50/06 (2012.01),
(87) Date publication PCT/PCT Publication Date: 2013/12/12 GO6Q 50728 (2012.01)
2 1s , (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 201//09/05 WADA SHINJI. JP
(85) Entree phase nationale/National Entry: 2014/12/03 DEKAMO, SHINGO, JP
(86) N° demande PCT/PCT Application No.: JP 2013/003618 (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2013/183308 NIPPON GAS CO., LTD., JP
(30) Priorité/Priority: 2012/06/08 (JP2012-130615) (74) Agent: SMART & BIGGAR

(54) Titre : SYSTEME DE DETERMINATION DE JOUR DE LIVRAISON ET PROCEDE DE DETERMINATION DE JOUR DE
LIVRAISON

(54) Title: DELIVERY DATE DETERMINATION SYSTEM AND DELIVERY DATE DETERMINATION METHOD

101
) _ ~
h3/02
303
301
~= B
- 31 304
32 305
33 306
COMMUNICATION
DETERU%IIN'?TION CONTROL DEVICE
307

(57) Abrege/Abstract:

A delivery server includes: an update unit configured to update a remaining gas amount on a basis of a gas usage obtained based
on comparison between a plurality of sets of meter indication data when receiving a set of meter indication data, included in the
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(57) Abrege(suite)/Abstract(continued):

plurality of sets of meter Iindication data, of a gas meter configured to detect the gas usage in a gas cylinder; a prediction unit
configured to predict a prospective remaining gas amount on a basis of a change In a past gas usage obtained based on
comparison between the past gas usages consumed In the gas cylinder; and a determination unit configured to determine a date
on which the predicted remaining gas amount reaches a predetermined value as a delivery date of the gas cylinder.
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ABSTRACT

A delivery server includes: an update unit contfigured toO

update a remaining gas amount on a basls of a gas usage obtained

based on comparison between a plurality of sets of meter

indication data when receiving a set of meter indication data,

included in the plurality of sets of meter indication data, of
a gas meter configured to detect the gas usage in a gas cylinder;
a prediction unit configured to predict a prospective remalning
gas amount on a basis of a change in a past gas usage obtained
based on comparison between the past gas usages consumed 1n the
gas cylinder; and a determination unit configured to determine

a date on which the predicted remaining gas amount reaches a

predetermined value as a delivery date of the gas cylinder.
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DESCRIPTION

DELIVERY DATE DETERMINATION SYSTEM AND DELIVERY DATE

O
(=3

ETERMINATION METHOD

Technical Field
[O001]

The present invention relates to a system and a method

of determining a delivery date of a gas cylinder for liquefied

petroleum (LP) gas installed 1n a supply facility.

Background Art

(0002 ]

It is known that supply of LP gas 1s based on import from
gas producing countries and domestic production as by-product
in the course of producing petroleum products. Petroleum
refining terminals and import terminals for storing LP gas
carried from gas ©producling countries by tankers are
respectively referred toasprimary terminals. LPgasis loaded

into domestic vessels and/or tank trucks 1in the primary

terminals and is shipped to secondary terminals located on the

coast or inland as hub terminals for LP gas transportation.
Further, LP gas carried to the secondary terminals 1s
transported to LP gas filling stations in various locations,
i.e., delivery branches, and is then injected into gas cylinders

(gas canisters) in the delivery branches.

[0003]
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The gas cylinders, filled with LP gas 1n the respective

filling stations, are delivered to customers' places such as

residential houses, apartment houses and work places Dby

deliverymen. Empty gas cylinders in the customers' places are

replaced with full gas cylinders, and are brought back tc the

respective filling stations. In each filling station, a fixed

delivery area is assigned to each deliveryman as an area of which

he/she is incharge. FEachdeliverymanisgivendelivery tickets

to be delivered to customers' places within his/her responsible

delivery area 1n 2 to 10 days.

[0004 ]

The delivery tickets are created by a dellvery manager.

First, the amount of LP gas remaining in each gas cylinder 1s

gr—

predicted based on a past gas usage history of each customer,

a meter indication of a gas meter in each customer's place, a

delivery history and so forth, and the next delivery due date

of each gas cylinder is determined. The number of gas cylinders

to be delivered in 2 to 10 days is determined by accumulating

F

the number of gas cylinders of all the customers within the

delivery area of which each deliveryman 1s 1n charge.

[0005]

In replacing a gas cylinder based on a delivery ticket,

a deliveryman fills in the respective items of the delivery

ticket including a replacement date, a meter indication on the

date, a cylinder number and a safety inspection. When a daily

delivery work is finished, delivery tickets are handed in to

the delivery manager. The delivery manager checks 1f each
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delivery ticket returned to him/her includes incomplete 1tems,
and then, stores each checked delivery ticket as data for

calculating the next delivery due date. Under the

aforementioned mechanism, a system for enhancing efficiency in

delivery of a gas cylinder has been proposed (see PTL 1).

[0006]

As disclosed in PTL 1, a system for enhancing efficiency

—

in delivery of a gas cylinder has conventionally existed, but

has had a problem that in delivering a gas cylinder, it has been

impossible for the system to determine a delivery date of the

gas cylinder such that gas delivery can be stably supplied and

| _—

‘urther the remaining amount of gas to be brought back can be

reduced.

Citation List

Patent Literature

[0007]
PTL 1: Japanese Patent Laid-Open NoO. HO0B8-329159(1996)

Summary of Invention

10008 ]

In view of the aforementioned situation, it is an object

of the present invention to provide a delivery date

determination system and a delivery date determination method
whereby it is possible to determine a delivery date of a gas

cylinder such that gas delilivery can be stably supplied and
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bd

‘urther the remaining amount of gas to be brought back can be

reduced.

[0009]

To solve the aforementioned problem, the present
invention relates to a delivery date determination system of

determining a delivery date of each of a plurality of gas

cylinders inaplurality of supply facilities. The delivery date

determination system comprises: a management unit configured

—

to manage a remaining gas amount in the each of the plurality

r—
p—

of gas cylinders installed in the plurality of supply

facilities; an update unit configured to update the remaining
gas amount managed by the management unit on a basis of a gas

usage obtained based on comparison between a plurality of sets

of meter indication data when receiving a set of meter

indication data, included in the plurality of sets of meter

- -

indication data, of one or more of a plurality of gas meters

configured to detect the respective gas usages 1in the plurality

of gas cylinders; a prediction unit configured to predict a

prospective remaining gas amount Dby reducing the updated

F

remaining gas amount on a basis of a change in a past gas usage

obtained based on the plurality of sets of meter indication data

of the each of the plurality of gas cylinders; and a

determination unit configured to determine a date on which the

predicted remaining gas amount reaches a predetermined value

as the delivery date of the each of theplurality of gas cylinders
in the plurality of supply facilities.
(0010]
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To solve the aforementioned problem, the present i1nvention
relates to a delivery date determination method of causing a

computer to determine a delivery date of each ot a plurality of

gas cylinders 1in a plurality of supply facilities, wherein the
computer 1ncludes a management unit configured to manage a
remaining gas amount 1in the each of the plurality of gas

cylinders installed in the plurality of supply facilities and a

past gas usage consumed 1n the each of the plurality of gas
cylinders. The delivery date determination method comprises the

steps of: updating the remaining gas amount managed by the

management unit on a basis of a gas usage obtained based on
comparison between a plurality of sets of meter indication data
when receiving a set of meter indication data, 1included 1n the
plurality of sets of meter indication data, of one or more of a
plurality of gas meters configured to detect the respective gas

usages 1n the plurality of gas c¢ylinders; predicting a

prospective ‘remalning gas amount by reducing the updated
remaining gas amount on a basis of a change 1n a past gas usage
obtained based on the plurality of sets ’of meter 1ndication
data of the each of the plurality of gas c¢ylinders; and
determining a date on which the predicted remalning gas amount
reaches a predetermined value as the delivery date of the each
of the plurality of gas cylinders 1in the plurallity of supply
facilities.

[0010a]

In an aspect, there 1s provided a delivery date
determination system for determining a delivery date of a gas
cylinder 1n a supply facilility, the delivery date determination
system comprising: a delivery server 1including a processor, a
storage device coupled to the processor and a communication

control device coupled to the processor; and one or more mobile
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terminals communicatively connected to the delivery server,
wherein the one or more mobile terminals are configured to:
obtain first meter 1ndication data by reading a readable
information code of a gas meter attached to the gas cylinder
installed 1n the supply facility, the first meter indication
data 1ncludes a customer ID, a meter number, a meter reading
date and a meter indication; and transmit the first meter
indication data to the delivery server, wherein the storage
device 1s configured to store: a plurality sets of meter
indication data including a customer 1ID, ~a meter number, a
meter reading date and a meter indication; a plurality sets of
remalning gas amount data 1including a customer ID, a meter
numpber and remalning gas amount; and wherein the communication
control device 1s configured to receive the first meter

indication data, and wherein the processor is configured to:

obtain second meter indication data from the storage device on
a pasis of the customer ID, the meter mimber and the meter
reading date 1included 1n the first meter indication data, the
meter reading date included 1n the second meter indication data
1s one month before the meter reading date included 1n the

first meter indication data; calculate a gas usage by comparing

the meter 1ndication 1included 1in the first meter indication
data and the meter indication included in the second meter
indication data; wupdate the remaining gas amount included in
the remalining gas amount data corresponding to the customer ID
and the meter number included 1in the first meter indication

data based on the gas usage; obtain third meter indication data

and fourth meter 1ndication data from the storage device on a
basis of the customer ID, the meter number and the meter
reading date included in the first meter indication data, the

meter reading date included in the third meter indication data
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1s one year before the meter reading date included in the first

meter 1indication data, and the meter reading date included in

the fourth meter indication data is one month after the meter
reading date included 1in the third meter indication data;

calculate a rate of change in a past gas usage by comparing the

meter 1ndication included in the third meter indication data

and the meter indication included in the fourth meter
indication data; if gas consuming equipment for the gas
cylinder is newly installed or is changed, change the gas usage

F
pran

on a basls of a rate of 1increase estimated as increased from

the day on which the gas consuming equipment is installed or
changed; estimate a prospective remaining gas amount by
reducing the updated remaining gas amount on a basis of the
rate of change; determine a date on which the predicted
remalning gas amount reaches a predetermined value as the
delivery date of the gas cylinder; and signal on the basis of
the delivery date to initiate delivery by a deliveryman of a
gas cylinder filled with gas to a gas customer who receives a
gas supply.

[0010Db]

In another aspect, there 1is provided a delivery date
determination method for causing a computer to determine a
delivery date of a gas cylinder 1in a supply facility, the
computer including a processor, a storage device coupled to the
processor and a communication control device coupled to the
processor, whereiln the storage device is configured to store: a

pr—-

plurality sets of meter indication data including a customer

1D, a meter number, a meter reading date and a meter

F

indication; a plurality sets of remaining gas amount data

including a customer ID, a meter number and remaining gas

amount; and the method comprising the steps of: receiving, by

_6a_
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the communication control device, first meter indication data
from one or more mobile terminals, the first meter indication
data 1s obtained by reading a readable information code of a
gas meter attached to the gas cylinder installed in the supply
facility, the first meter indication data includes a customer
ID, a meter number, a meter reading date and a meter
indication; obtaining, Dy the processor, second meter
indication data from the storage device on a basis of the

customer ID, the meter number and the meter reading date

included in the first meter indication data, the meter reading

date 1ncluded in the second meter indication data is one month

pefore the meter reading date included 1in the first meter
indication data; calculating, by the processor, a gas usage by
comparing the meter indication included .in the flrst meter
indication data and the meter indication included in the second
meter 1ndication data; updating, py the processor, the
remalning gas amount included in the remaining gas amount data
corresponding Lo the customer ID and the meter number included
in the first meter indication data based on the gas usage;

obtaining, by the processor, third meter 1ndication data and

rourth meter indication data from the storage device on a basis

of the customer ID, the meter number and the meter reading date
included in the first meter indication data, the meter reading

date 1ncluded 1in the third meter indication data is one vear

before the meter reading date included in the first meter
indication data, and the meter reading date included in the

fourth meter 1indication data is one month after the meter
reading date included in the third meter indication data:
calculating, by the processor, a rate of change in a past gas
usage by comparing the meter indication included in the third

meter 1ndication data and the meter indication included in the

“6b"
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fourth meter indication data; if gas consuming equlipment for
the gas cylinder is newly installed or is changed, changing, by
the processor, the gas usage on a basis of a rate of increase
estimated as increased from the day on which the gas consuming
equipment 1s installed or changed; estimating, by  the
processor, a prospective remaining gas amount by reducing the
updated remalning gas amount on a basis of the rate of change;
determining, by the processor, a date on which the predicted
remalning gas amount reaches a predetermined value as the
delivery date of the gas cylinder; and deliver a gas cylinder
filled with gas to a gas customer who recelves a gas supply on
CLhe baslis of the delivery date.
[0010c]

In another aspect, there 1is provided a . computer readable
storage medium storing a program for causing a computer to

-

execute a method of determining a delivery date of each of a

gas cylinder in a supply facility, the computer including a
processor, a storage device coupled to the processor and a
communication control device coupled to the processor, wherein
the storage device is configured to store: a plurality sets of
meter 1ndication data including a customer ID, a meter numper,

a meter reading date and a meter indication; a plurality sets

of remalning gas amount data including a customer ID, a meter

number and remaining gas amount; and the method comprising the

r—

steps of: receiving, by the communication control device, first

meter 1ndication data from one or more mobile terminals, the
first meter indication data is obtained by reading a readable
information code of a gas meter attached to the gas cylinder
installed in the supply facility, the first meter indication
data 1includes a customer ID, a meter number, a meter reading

date and a meter indication; obtaining, py the processor,

~ bc -
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second meter indication data from the storage device on a basis
of the customer ID, the meter number and the meter reading date
included in the first meter indication data, the meter reading
date included in the second meter indication data is one month
pefore the meter reading date included in the first meter
indication data; calculating, by the processor, a gas usage by
comparing the meter indication included in the first meter
1ndication data and the meter indication included in the second
meter 1ndication data; updating, by the processor, the
remaining gas amount included in the remaining gas amount data
corresponding to the customer ID and the meter number included
in the first meter indication data based on the gas usage;
cbtaining, by the processor, third meter indication data and
fourth meter indication data from the storage device on a basis
of the customer ID, the meter number and the meter reading date
included in the first meter indication data, the meter reading
date 1included in the third meter indication data is one vyear
pefore the meter reading date included in the first meter
indication data, and the meter reading date included in the
fourth meter 1indication data 1s one month after the meter
reading date included 1in the third meter indication data;
calculating, by the processor, a rate of change in a past gas
usage by comparing the meter indication included in the third
meter 1ndication data and the meter indication included in the
fourth meter indication data; if gas consuming equipment for
the gas cylinder is newly installed or is changed, changing, by
the processor, the gas usage on a basis of a rate of increase

estimated as increased from the day on which the gas consuming
egqulpment 1S installed or changed; estimating, by  the
processor, a prospective remalning gas amount by reducing the

F

updated remaining gas amount on a basis of the rate of change;

_6d.__
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determining, by the processor, a date on which the predicted

remaining gas amount reaches a predetermined value as the

g

delivery date of the each of the plurality of gas cylinder; and

signaling, by the processor, on the basis of the delivery date
to initiate delivery by a deliveryman of a gas cylinder filled
with gas to a gas customer who receives a gas supply.
[0011]

According to the present invention, 1t 1s possible to
predict a delivery date of a gas cylinder such that 1t may be
possible to have gas more stably supplied, and further, the

remaining amount of gas to be brought back reduced.

Brief Description of Drawings

[0012]

[Fig. 1] Fig. 1 is a diagram showing an exemplary network
configuration according to an exemplary embodiment of the
present 1nvention;

[Fig. 2] Fig. 2 1is a block diagram showing an exemplary
configuration of a delivery server according to the exemplary

ﬁ

embodiment of the present i1nvention;

[Fig. 3] Fig. 3 183 a diagram showlng an exemplary
configuration of customer information stored 1in a storage
device of the delivery server according to the exemplary
embodiment of the present invention;

[Fig. 4] Fiqg. 4 1S a diagram showing an exemplary
configuration of information that includes a remaining gas
amount and 1s stored in the storage device of the delivery
server according to the exemplary embodiment of the present

invention;
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[Fig. 5] Fig. 5 1s a flowchart showing an exemplary entire

operation of the delivery server according to the exemplary

empbodiment of the present invention;

[Fig. 6] Fig. 6 1s a diagram showing exemplary meter

indication data 1n the exemplary embodiment of the present

invention;

[Fig. 7] Fig. 7 1s a diagram showing an exemplary data

structures of multiple sets of meter indication data stored 1n
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the storage device of the delivery server according to the
exemplary embodiment of the present invention;

[F1g. B8] Fig. 8 is a diagram for explaining a previous year's
record of the gas usage of a customer in the exemplary embodiment

y—

of the present i1nvention;

[Fig. 9] Fig. 9 is a diagram for explaining a schematic
time-series procedure of determining a delivery date of a gas

—
—

cylinder after reading of a gas meter; and

[Fig. 10] Fig. 10 is adiagram for explaining a previous year's

record of the gas usage within an area in the exemplary

embodiment of the present invention.

Description of Embodiments

[0013]

Explanation will be hereinafter provided for a schematic

configuration of a system in the present exemplary embodiment.

iy

The system is configured to determine a delivery date ol a gas

g

cylinder installed in a supply facility with use oI meter

indication data including a meter 1ndication of a gas meter.

[0014]
Fig. 1 is a diagram showing a network configuration
according to the exemplary embodiment of the present invention.

In Fig. 1, a delivery server (delivery determination system)

101 is configured to be communicative with multiple client

computers 103a, 103b-:-:103n through a network 102. Further,

the delivery server 101 is configured to be communicative with

multiple mobile terminals (communication terminals) 105a,
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105b - - -105n through a network 104. It should be noted that the
multiple client computers 103a-103n are simply referred to as
client computers 103 when explained in'common, whereas the
multiple mobile terminals 105a-105n are simply referred to as

mobile terminals 105 when explained in common.

[O015]

The client computers 103 are terminals located 1n a

delivery center of managing deliveries from the respective

delivery branches in a unified manner, for instance, and are
used by users in the delivery center. A user establishes a

connection to the delivery server 101 through a client computer

103 and exclusively performs various delivery works such as

confirmation of a delivery status and an instruction of creating

delivery data. It should be noted that the client computers

103 may be located in, for instance, delivery branches or soO

forth.

[0010]

The mobile terminals 105 are used by workers (including

e.g., meter readers, deliverymen, safety inspectors, etc.) who

read meter indications of gas meters respectively installed in

the supply facilities equipped with gas cylinders. The mobile

terminals 105 respectively include a CPU, a memory, an input

device, a display device and so forth. The aforementioned

workers collect sets of meter indication data, respectively
including a meter indication of each gas meter, through the

mobile terminals 105 and transmit the collected sets of meter

indication data to the delivery server 101. It should be noted
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that each set of meter indication data is transmitted to the
delivery server 101, for instance, when reading a gas meter,
when opening/closing a valve, when conducting a safety
inspection, when delivering one or more gas cylinders and so
forth.

[0017]

[Configuration of Delivery Server]

Fig. 2 1is a block diagram showing an exemplary

F

configuration of the delivery server 101. It should be noted

that Fig. 2 explains a configuration employing a single computer

system, but the delivery server 101 may be configured as a part

of a multifunctional distribution system comprising multiple

computer systems.

[0018]

As shown in Fig. 2, the delivery server 101 includes a
CPU 301, a system bus 302, a RAM 303, an 1input device 304, an
output device 305, a communication control device 306 and a

storage device (management unit) 30/.

[0019]

The CPU 301 is coupled to the respective component

elements through the system bus 302, and is configured to

perform a process of transferring control signals and data.
Also, the CPU 301 is configured to run various software programs

and perform arithmetic/logic processing ana so forth in order

to implement the entire operation of the delivery server 101.

[0020]
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The RAM 303 has a work area for storing temporarilily data

and the software programs.

[0021]

The storage device 307 includes a non-volatile storage

medium such as a ROM or a HDD, and has a program storage area

for storing the software programs and a data storage area for

storing data to be obtained on an as-needed basis, data as

processing results, and so forth. For example, a software
program is retrieved from the program storage area of the

storage device 307 into the work area of the RAM 303, and 18

run by the CPU 301. Thus, the CPU 301 of the present exemplary

embodiment implements functions of respective units 31 to 33

to be described.

10022]

As shown in Fig. 2, the CPU 301 includes an update unit
31, a prediction unit 32 and a determination unit 33.
The update unit 31 is configured to update the remaining gas
amount in the gas cylinder stored in the storage device 307/,
when receiving meter indication data of a gas meter that detects
the gas usage in a gas cylinder. In the present exemplary
embodiment, the meter indication data 1ncludes a meter

indication indicating the gas usage in the gas cylinder. Thus,

the update unit 31 is configured to calculate the remaining gas

amount in the same gas cylinder by, for instance, calculating

——

the gas usage on the basis of {(ameter indication on the current

meter reading date) — (a meter indication on the previous meter

reading date) }. In other words, the process of updating the
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remaining gas amount is configured to be performed based on the

gas usage obtained based on a comparison between multiple sets

of meter indication data including the aforementioned received

meter indication data. Detailed explanation will be provided

below for the process of updating the remaining gas amount.

[0023]

The prediction unit 32 is configured to predict a
prospective remaining gas amount by reducing the remaining gas
amount updated by the update unit 31 on the basis of change in

the past gas usage obtained based on the sets of meter indication

data of the gas cylinder. In the present exemplary embodiment,
a ratio between a daily gas usage on the same month as the current

meter indication month in the previous year and a daily gas usage

on the same month as the next month of the current meter

indication month in the previous year is used as an exemplary

change in gas usage. Detailed explanation will Dbe provided
below for the prediction processing.

(0024 ]

The determination unit 33 1s configured to determlne a
date, on which the remaining gas amount predicted by the

prediction unit 32 reaches a predetermined value, as the

delivery date of the gas cylinder in each supply facility.

Detailed explanation will be provided below for the

determination processing.

[0025]

Fig. 3 is a diagram showlng an exemplary configuration

of customer information d30 stored in the storage device 307



CA 02873414 2014-12-03

of the delivery server 101. As shown in Fig. 3, items stored

g
p—

in the storage device 307 include "customer ID" d3l for

identifying each customer, "meter number" d32 for identifying

each gas meter, and so forth. Further, items stored in the

storage device 307 1nclude gas cylinder capacity” d33

indicating the capacity of each gas cylinder, "number of
cylinders" d34 indicating the number of gas cylinders installed

in each supply facility, "entire/half classification" d35

indicating whether or not a gas cylinder group composed Of two

banks of one or more gas cylinders should be entirely replaced,

and "area code" d36 for identifying each area that one Oor more

supply facilities are located. In the example of Fig. 3, "1"

gr—

is set as the value of "entire/half classification” d35 when

entire replacement is performed, whereas "2" is set as the value

-t

- "antire/half classification”™ d35 when half replacement 1is

O

performed. When "1" indicatingentire replacement is set, this

means that the first bank of gas cylinder (or cylinders) is also
replaced when the second bank of gas cylinder (or cylinders)
is replaced. When "2" indicating half replacement 1is set, this

means that the gas cylinders are replaced one by one.

[002¢]

For example, when predicting the remaining gas amount in

the first bank of gas cylinder (or cylinders) in the gas cylinder

group intended for entire replacement, the CPU 301 is configured

P

to predict the remaining gas amount in the second bank of gas

cylinder (or cylinders) in accordance with the calculated gas

usage. In this case, the remaining gas amount is predicted
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based on a safety factor s. For example, the safety factor s

is set in consideration of the capacity of a gas cylinder and

previous delivery weight (usage record). For example, when the

b

safety factor s has been preliminarily set to be 20% and the

total capacity of the first and second banks of gas cylinders

in a previous delivery is 400kg, the CPU 301 determines that

the total capacity of the first and second banks of gas cylinders
in the previous delivery, i.e., an available remaining amount,

is 320kg on the basis of calculation of (400kg x (100 - s)/100).
[0027]

Fig. 4 is a diagram showing an exemplary configuration

p—

of information including the remaining gas amount stored in the

storage device 307 of the delivery server 101. As shown in a

F

table d40 of Fig. 4, items stored in the storage device 307

include the aforementioned "customer ID" ddl, the

aforementioned "meter number" d42, "remaining gas amount" d43

and "replacement flag" d44. The "remaining gas amount” d43

indicates the remaining gas amount in each gas cylinder

currently used. The "replacement flag" d44 1s information

indicating whether or not the currently used gas cylinder should

be replaced when the remaining gas amount of the currently used

gas cylinder reaches a predetermined value. For example, as

to half replacement where two gas cylinders are installed in

a supply facility, gas may be supplied from the second gas
cylinder when the first gas cylinder becomes empty (1£f an

2utomatic switch device is installed). Thus, a replacement

flag is required for determining whether or not gas cylinder
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delivery 1s required. In the "replacement flag" d44, "1"

o=

indicates that the currently used gas cylinder is intended Ior

replacement.

[0028]

[Operation of Delivery Server]

Next, with reference to Figs. 5 to 9, explanation will

D)

be provided for a method of determining a delivery date of a

F

gas cylinder on the basis of the remaining gas amount in the

of a gas

gas cylinder predicted by use of meter indication date

"

meter when the meter indication data is transmitted to the

delivery server 101 from a terminal 105. Fig. 5 1s a flowchart
showing an exemplary entire operation of the delivery server
101. Fig. 6 is a diagram showing exemplary meter indication

data. Fig. 7 is a diagram showing an exemplary data structures

of multiple sets of meter indication data stored in the storage

device 307 of the delivery server 101. Fig. 8 is a diagram for
explaining a record of the gas usage of a customer in the previous

vear. Fig. 9 is a diagram for explaining a schematic

time-series configuration of determining a delivery date of the

gas cylinder after reading of the gas meter.
[0029]

As an example, Figs. 5 to 9 show an exemplary case that
the delivery server 101 receives meter 1indication data in
reading the gas meter. However, the delivery server 101 may

be configured to receive meter indication data 1n

opening/closing a valve, in conducting a safety inspection or

in delivering the gas cylinder.
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[0030]

In Fig. 5, firstly, when the mobile terminal 105 transmits meter

indication data of the gas meter to the delivery server 101,

—

the CPU 301 (the update unit 31) of the delivery server 101

— .

receives the meter indication data (S101). Now, Fig. 6 shows

exemplary meter indication data to be transmitted from the

mobile terminal 105.

[0031]

As shown in Fig. 6, meter indication data do0 1includes

meter reading ticket ID d6l, area code d62, meter reader ID do63,

meter reading date d64, customer ID d65, meter number d66, meter

indication do67 and so forth. In the present exemplary
embodiment, a QR code (registered trademark) (readable
information code), for instance, is attached to the gas meter.

r—

Hence, the mobile terminal 105 is configured to be capable of

obtaining meter indication data excluding a meter indication
and a meter reading date by reading the QR code (regilistered
trademark). It should be noted that the meter indication 1S
obtained based on, for instance, an input operation by a meter

reader, whereas the date on which the QR code (registered

trademark) is read, for instance, is set as the meter reading

date.

[0032]

When receiving the meter indication data, the delivery
server 101 is configured to cause the storage device 307 to store

the meter indication data. Fig. 7 shows exemplary stored data.

[0033]
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p

As shown in a table d70 of Fig. 7, multiple sets of meter

indication data, received by the CPU 301, are stored 1in the

storage device 307. The table d70 includes customer ID d7l1,

area code d72, customer ID d73, meter number d74, meter reading
date d75 and meter indication d7o.

(0034 ]

In S102 of Fig. 5, the CPU 301 (the update unit 31) 1s
configured to update the remaining gas amount 1n the gas
cylinder managed by the storage device 307 on the basilis of a
gas usage A (m>) obtained by a comparison between multiple sets
of meter indication data including the meter indication data

recelved 1n S101.

10035]

In this case, the CPU 301 is configured to read themultiple

sets of meter indication data including the aforementioned

received current meter indication data from the storage device

307 and calculate the gas usage A (m>) consumed in the same gas

-

cylinder on the basis of difference between the meter

indications in the multiple sets of meter indication data. In

the present exemplary embodiment, for instance, the CPU 301 18

) consumed in a period

configured to calculate the gas usage A (m

from the previous meter reading date toO the current meter

reading date on the basis of difference between the meter

indication of the current meter indication data and that of the

previous meter indicationdata. Then, the CPU 301 is configured

to subtract the gas usage A ‘m°) from the remaining gas amount

in the gas cylinder managed by the storage device 307 and set
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the post—-subtraction value as "the remaining gas amount” in the
storage device 307. Accordingly, the amount of gas remaining
in the gas cylinder at the current meter reading 1s set.
(0036]

In should be noted that in S102, for example, when
determining that one gas cylinder as a supply-side gas cylinder

should not be replaced (when the replacement flag 1s not set)

on the basis of the replacement flag of the storage device 307/,

and further, when changing the target for updating from the
remaining gas amount in the supply-side gas cylinder to that
in another unused gas cylinder, i.e., a reserve-side gas
cylinder, the CPU 301 (the update unit 31) is configured to
calculate and determine the remaining gas amount 1in the
reserve-side gas cylinder on the basis of the gas capacity of

the reserve-side gas cylinder managed by the storage device 307.

For example, when the gas capacility of the reserve-side gas
cylinder is 50kg, the CPU 301 is configured to calculate the
remaining gas amount 1in the reserve-side gas cylinder Dy
subtracting the gas usage, which is consumed in the reserve-side

gas cylinder after the gas 1n the supply-side gas cylinder 1s

used up, from the gas capacity (50kg) of the reserve-side gas

cylinder.

[0037]
In S103 of Fig. 5, the CPU 301 (the prediction unit 32)

is configured to predict a prospective remalning gas amount by

reducing the remaining gas amount updated in S102 on the basis

of change in the past gas usage obtained Dbased on the
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aforementioned meter indication data of the gas cylinder

intended for prediction. First, the CPU 301 1s configured to

P

calculate a rate of change in the gas usage consumed 1n the gas

cylinder in the past on the basis of comparison between the gas
usages in a predetermined period before the meter reading date
of the meter indication data received 1n S101. In the present

exemplary embodiment, for instance, values (the meter

indications of the meter indication data) in the past on the

same time as the meter reading date of the meter indication data

are used as the gas usages intended for compariscn. In this

case, the CPU 301 is configured to read multiple sets of meter

indication data intended for comparison from the storage device

307 and calculate the rate of change in the gas usage on the

same time as the meter reading date on the basis of difference

between the meter indications in the respective sets of meter

indication data.

[0038]

For example, when the current meter reading of the gas

meter is performed in February, the daily gas usage in February

in the previous year and the daily gas usage in March in the

previous year are used as the gas usages of a predetermined

period. In this case, the CPU 301 1is configured to calculate

a value of {(the daily gas usage in March 1in the previous year)

/ (the daily gas usage in February in the previous year) } on

the basis of multiple sets of intended meter 1ndication data

and to set the calculated value as the rate of change 1n the

gas usage consumed 1n the past.
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10039

It should be noted that (the daily gas usage 1n February

in the previous year) is calculated by, for instance, a formula

{(a meter indication of meter indication data in March 1in the

previous year) — (a meter indication of meter indication data

in February in the previous year)} / (the number of days from

a meter reading date in February in the previous year to a meter

reading date in March in the previous year), whereas (the daily

r—

gas usage in March in the previous year) is calculated by, for

instance, a formula {(a meter indication of meter indication

data in April in the previous year) — (the meter indication of

the meter indication data in March in the previous year)} / (the
number of days from the meter reading date in March in the
previous year to a meter reading date in April in the previous
year) .

(0040 ]

In an example d80 of Fig. 8, the daily gas usage 1n February
in the previous year is indicated as 4.2 (m’/day), whereas the
daily gas usage in March in the previous year 1s indicated as

3.0 (m°/day). Thus, the rate of change calculated by the CPU

301, i.e., the rate of change a in the gas usage on the same

time as the meter reading date, is "o= 3.0/4.2". It should be

P

noted that in Fig. 8, the rate of change a in the daily gas usage

from January to February in the previous year is indicated as

"a= 4.2/4.0". Accordingly, the rate of increase or decrease
o0 in the daily gas usage on the same time 1n the previous year

1s obtained.
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[0041]

It should be noted that the meter indications of the meter
indication data in the previous year are employed as the past
values on the same time as the meter reading date ¢f the meter

indication data. However, meter indications of meter

indication data of two or more previous years may be employed

instead. In this case, rates of change 1in gas usage may be

calculated for the respective years, and an average of the rates

of change may be set as the rate of change calculated by the

CPU 301, i.e., the rate of change a in the gas usage 1in the past
on the same time as the meter reading date.
[0042]

Further, in S103 of Fig. 5, the CPU 301 (the prediction

unit 32) is configured to medify the daily gas usage calculated
based on the gas usage A (m®>) calculated in 5102, i.e., the gas

usage N (m°/day) from the previous meter reading date to the

current meter readling date, in accordance with the

b

"orementioned rate of change a in the gas usage. In this case,

a

the CPU 301 is configured toc multiply the rate of change a 1n

the gas usage (e.g., 0=3.0/4.2) and the aforementioned gas usage

N (m3/day) and set a gas usage (mB/day) obtained by aoaxN as a

modified gas usage, i.e., a prospective gas usage. It should

be noted that the aforementioned gas usage N (m°>/day) is

calculated by a formula of {the gas usage A (m”) / (the number

of days from the previous reading date to the current meter

reading date)}.
[0043]

_20_
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Then, the CPU 301 (the prediction unit 32) is configured

to predict a prospective change in remaining gas amount on and

-

after meter reading by subtracting the modified gas usage oN

(m*/day) from the remaining gas amount updated in S102.

10044}

Alternatively in S103, the CPU 301 may be configured to

predict the gas usage to be consumed by the customer on and after

the meter reading date on the basis of an installation status

i

factor

of gas consuming equipment as a customer-dependent

and/or a gas usage season as an external factor. For example,

a GHP (gas heat pump) air conditioner, a heater and a cooler

are exemplified as the gas consuming equipment.

[0045]

In installing gas consuming equipment anew, a rate of

increased (e.g., d=1.2) in the gas usage, which can be increased

from the date (e.g., May 10"", 2012) to start using the gas

consuming equipment, has been preliminarily set. The CPU 301

is configured to modify the gas usage N (m>/day) calculated in

S102 in accordance with the rate of change a i1n the gas usage

and the rate of increase d and determine that the gas consumption

from e.qg., May 10th, 2012 is a value obtained by OxdxN.
(0046]

On the other hand, in removing already installed gas

consuming equipment, the rate of increase d (e.g., d=1.2) 1n

the gas usage, which has been preliminarily set, will be no

longer used from the date (e.g., May 10" 2012) that the gas

consuming equipment is removed. The CPU 301 is configured to

- 271 -



CA 02873414 2014-12-03

determine that the gas consumption from e.g., May 10", 2012

is a value obtained by axN.
[0047]

In changing already installed gas consumlng equipment,

the rate of increase d in the gas usage is updated in accordance

—

with the change condition. The CPU 301 is configured to modify

the aforementioned gas usage N (m>/day) in accordance with the

rate of change a in the gas usage and the updated rate of increase

d and determine that the gas consumption amount from the change

date of the gas consuming equipment (e.g., May 10", 2012) is

a value obtained by oaxdxN.

[0048]

F

Prediction of the gas usage based on a gas usage season

is performed based on a predetermined reference value r. For

example, the reference value r (e.g., r=1.5~1.1) has been

preliminarily set for a cooling season (e.g., June to September)
or a heating season (e.g., December to February). The CPU 301
is configured to calculate the gas usage consumed Dby the

F
=

customer on and after the meter reading date on the basis of

the reference value r set for either the cooling season or the

heating season.

[0049]

1t should be noted that the aforementioned rate of

increase d or reference value r 1s stored in the storage device

307 of the delivery server 101 so as to be assoclated with the

customer ID and the meter number.

[C050]

_.22_
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In S104 of Fig. 5, the CPU 301 (the determination unit

33) is configured to determine the date that the remaining gas

amount predicted in S103 reaches a predetermined value as a

delivery date of the gas cylinder in the supply facility. The
predetermined value of the remaining gas amount has Dbeen

preliminarily set to avoid a situation that the gas cylinder

becomes empty. Thus, the determined delivery date enables

stable supply of gas delivery, and further, enables reduction

in remaining amount of gas to be brought back.

[0051]

It should be noted that in determining the delivery date,

the CPU 301 is configured to determine the delivery date of the

gas cylinder when the replacement flag in the storage device

1s set to "1".
[0052]

In an example d90 of Fig. 9, the gas cylinder 1is delivered
on August 25™; the gas meter is read on September 5% and October

ond 15 gset as

2™, the gas usage from September 5 to October

1.16 m°/day (the gas usage N (m°/day) calculated in S103 of Fig.

5); and the remaining gas amount as of October ptd {5 set as

95.6 m° (the remaining gas amount updated in S102 of Fig. 5).

In Fig. 9, d91 indicates month (date), whereas d9Z indicates

the remaining gas amount. Further, the gas usage on and after

October 2™ is set as 1.81 m°/day (the prospective gas usage aN

F

(m3/day) calculated in S103 of Fig. 5), and the amount of gas,

remaining when gas is used at a rate of 1.81 m>/day from October

274 is depicted with a dashed line in Fig. 9. As a result, the

- 23 -
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date that the remaining gas amount in the gas cylinder becomes
a predetermined value (e.g., 0), 1.e., Novemper 240 g

determined as the delivery date.

[0053]

Tt should be noted that in Fig. 9, when a deliveryman

operates the mobile terminal 105 and transmits 1information

P

indicating completion of delivery of the gas cylinder to the

delivery server 101 on August 25%™ as the delivery date,

"remaining gas amount" of the gas cylinder is set to an initial

value (the value of "gas cylinder capacity" in Fig. 3) 1n the

P

storage device 307 of the delivery server 101.

[0054 ]

As explained above, the delivery server 101 of the present
exemplary embodiment is configured to receive meter indication

data, predict the prospective remaining gas amount on the basis

of sets of meter indication data including the received meter

indication data, and determine the date on which the remaining
gas amount reaches a predetermined value as the delivery date

of a gas cylinder. Accordingly, it is possible to determine

the delivery date of a gas cylinder such that gas delivery can
be stably supplied, and further, the remaining amount of gas
to be brought back can be reduced.

[0055]

It should be noted that calculation of the gas usage and

that of the remaining gas amount are not limited to those of

the aforementioned example, and are enabled from various

perspectives. For example, when respective gas cylinders of

- 24 -
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multiple customers are concentrated in a single location
(concentrated system), the CPU 301 1is also capable of
preliminarily grouping the multiple customers connected to the
single location, predicting the gas usage and the remaining gas

amount for all the intended customers belonging to the same

group on the basis of the sum of the gas usages of the respective
customers belonging to the same group, and predicting the
delivery date of the relevant gas cylinders employing the

concentrated system.

(0000

Next, explanation will be provided for modifications of

the present exemplary embodiment.

0057]

(Modification 1)

With reference to Fig. 5, explanation has been mainly

provided above for the process of predicting the remalning gas

amount where a single gas cylinder is installed in a supply

facility ("number of cylinders" =1 in Fig. 3). Aside fromthis,

chances are that the remaining gas amount is predicted where

two gas cylinders are installed in a supply facility ("number

of cylinders" =2 in Fig. 3).
[0058]
In this case, in S102 of Fig. 5, the CPU 301 (the update

unit 31) of the delivery server 101 is configured to update the

remaining gas amount of each gas cylinder intended to be

processed. Further in 8103 of Fig. 5, the CPU 301 (the

F

prediction unit 32) of the delivery server 101 1s configured

- 25 -
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to calculate the prospective remaining gas amount of each gas

.

cylinder intended to be processed 1in the supply facility by

predicting the prospective gas usage 1n each gas cylinder and

subtracting the predicted gas usage from the remaining gas

pr——

amount of each gas cylinder.

(0059]

(Modification 2)

Description has not been provided above for change in the

past gas usage consumed within the same area as the area that

an intended supply facility 1is located. However, the

prospective remaining gas amount may be predicted 1in accordance
with change in the gas usage on an area basis.

(0060 ]

In this case, in S103 of Fig. 5, the CPU 301 (the prediction

unit 32) of the delivery server 101 is configured to read out
all the multiple sets of meter indication data 1n the same area

within a predetermined period from the storage device 307,

calculate an average of the rates of <change 1in the

aforementioned gas usages on the basis of differences between

meter indications in the respective sets of meter indication

g

data, and set the calculated average as a rate of change B in

the gas usage on an area pasis.

[0061]

For example, when the meter indication date of meter
indication data indicates a date in February, the daily gas
usage within the same area in February in the previous year and

the daily gas usage within the same area in March in the previous
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vear are used as the gas usages within the same area of a

predetermined period ago. In this case, the CPU 301 1s

configured to calculate a value of {(an average of the daily

gas usages within the intended area in March in the previous

vear) / (an average of the daily gas usages within the intended

area in February in the previous year)} on the basis of the

multiple sets of meter indication data within the Intended area

and is configured to set the calculated value as the rate of

change P in the past gas usage consumed within the intended area.

d— ﬂ

In this case, (an average of the daily gas usage within the

intended area in February in the previous year) 1s calculated

as, for instance, an average of (the daily gas usages 1n February

in the previous year) for all the intended gas cylinders within

the intended area, whereas (an average of the daily gas usage

within the intended area in March in the previous year) 1s

-

calculated as, for instance, an average of (the daily gas usages

in March in the previous year) for all the intended gas cylinders
within the intended area.

[0062 ]

It should be noted that as described above, (the daily

gas usage in February in the previous year) of each gas cylinder

is calculated by, for instance, a formula {(a meter indication

of meter indication data in March 1n the previous year) — (a

meter indication of meter indication data in February in the

previous year)} / (the number of days from the meter indication

date in February in the previous year to the meter indication

date in March in the previous year), whereas (the daily gas usage
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in March in the previous year) for each gas cylinder 1s

calculated by, for instance, a formula {(a meter indication of

meter indicationdata in April in the previous year) — (themeter

indication of the meter indication data in March in the previous

vear)} / (the number of days from the meter indication date in

March in the previous year to the meter indication date in April
in the previous year).

[00063]

In an example d100 of Fig. 10, an average of the daily

gas usages within an area 18 in February in the previous year

is indicated as 4.0 (m3/day) , whereas an average of the daily

gas usages within the area 18 in March in the previous year 1is

indicated as 3.0 (m3/day) . Hence, the rate of change B in the

gas usage within the area 18 to be calculated by the CPU 301

is obtained as B=3.0/4.0. It should be noted that in Fig. 10,

the rate of change B in the daily gas usage within the area 18

from January in the previous year to February in the previous

vear is indicated as P=4.0/3.8. Thus, a rate of increase Or

decrease in the daily gas usage on an area basis on the same

time in the previous year 1s calculated.

(0064 ]

P

It should be noted that the rate of change 1n the gas usage

on an area basis is not limited to that the previous year, and

that in a period of time earlier than the previous year may be

used instead.

[0065]
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Furthermore, 1n S103 of F1g. 5 1n the present modification,

the CPU 301 (the prediction unit 32) 1s configured to predict

ﬁ

the prospective gas usage 1in accordance with the rate of change

o 1n the daily gas usage 1n each gas cylinder and the rate of

change P in the daily gas usage on an area basis. In this case,

for 1nstance, the CPU 301 may be configured to select a greater

r—

one o0f the rates of change, multiply the aforementioned gas

usage N (mB/day) in the period from the previous meter 1ndication
date to the current meter 1indication date by the selected rate

of change, and set the obtained value as the modified gas usage

BN (m3/daY) , or alternatively, may be configured to calculate

an average of the two rates of change a and B, multiply the gas
usage N (m3/day) by the calculated average, and set the obtained
value as the modified gas usage {(a+p)/2}N (m°/day) .

[00066]

Tt should be noted that, when the two rates of change a

and P are equal, a preliminarily-set high-prioritized rate of

change is configured to be employed and be multiplied by the

gas usage N (m’/day) .

._29_
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CLAIMS:

1. A delivery date determination system for determining a

delivery date of a gas cylinder 1in a supply facility, the

delivery date determination system comprising:

a delivery server including a processor, a storage device
coupled to the processor and a communication control device
coupled to the processor; and

one or more moblle terminals communicatively connected to
the delivery server,

wherein the one or more mobile terminals are configured
LO:

obtain first meter indication data by reading a
readable information code of a gas meter attached to the gas
cylinder installed in the supply facility, the first meter
indication data includes a customer ID, a meter number, a meter
reading date and a meter indication; and

transmit the first meter 1indication data to the
delivery server,

wherein the storage device i1s configured to store:

a plurality sets of meter indication data including a
customer 1D, a meter number, a meter readi'ng date and a meter
indication;

a plurality sets of remaining gas amount data
including a <customer ID, a meter number and remalining dJas
amount; and

wherein the communication control device 1s configured to
receive the first meter i1indication data, and

wherein the processor is configured to:

obtaln second meter 1indication data from the storage

pr—

device on a basis of the customer ID, the meter number and the

- 0 -
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meter reading date included in the first meter indication data,
the meter reading date included in the second meter indication
data is one month before the meter reading date included 1in the
first meter i1ndication data;

calculate a gas usage by comparing the meter
indication included in the first meter indication data and the
meter indication included in the second meter indication data;

update the remaining gas amount 1included 1n the
remaining gas amount data corresponding to the customer ID and
the meter number included 1in the first meter 1ndication data
based on the gas usage;

obtain third meter indication data and fourth meter
indication data from the storage device on a Dbasls of the

customer ID, the meter number and the meter readlng date

included in the first meter indication data, the meter reading
date included in the third meter 1indication data 1s one year
before the meter reading date 1ncluded 1n the first meter

indication data, and the meter reading date 1included 1in the

fourth meter indication data 1s one month after the meter
reading date included in the third meter indication data;

calculate a rate of change 1n a past gas wusage by
comparing the meter 1indication 1ncluded 1in the third‘ meter
indication data and the meter indication 1ncluded 1n the fourth
meter indication data;

if gas consuming equipment for the gas cylinder 1s
newly installed or is changed, change the gas usage on a basis
of a rate of increase estimated as 1increased from the day on
which the gas consuming equipment 1s installed or changed;
estimate a prospective remalning gas amount Dby

reducing the updated remaining gas amount on a Dbasis of the

rate of change;
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determine a date on which the predicted remaining gas
amount reaches a predetermined value as the delivery date ot
the gas cylinder; and

signal on the basis of the delivery date to 1nitilate

delivery by a deliveryman of a gas cylinder filled with gas to

a gas customer who receives a gas supply.

2. The delivery date determination system according to claim
1,

wherein the storage device further store a plurality sets
of customer data including a customer ID, a meter number and a
gas cylinder capacity,

wherein the communication control device 1s further
configured to receive information 1indicating the gas c¢ylinder
has been delivered from the one or more mobilile terminals,

wherein the processor i1is further configured to:

obtain the customer data from the storage device on a
basis of the customer ID and the meter number included 1n the
first meter 1ndication data; and

update the remaining gas amount included in the remalning
gas amount data corresponding to the customer ID and the meter
number included in the first meter indication data on a basis

of the gas cylinder capacity included 1n the customer data.

3. A delivery date determination method for causing a
computer to determine a delivery date of a gas cylinder 1in a

supply facility, the computer including a processor, a storage

device coupled to the processor and a communlcation control

device coupled to the processor,

wherein the storage device 1s configured to store:

- 37 -
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a plurality sets of meter indication data including a
customer ID, a meter number, a meter reading date and a meter
indication;

a plurality sets of remaining gas amount data
including a customer ID, a meter number and remaining gas
amount; and

the method comprising the steps oI:

receiving, by the communication control device, first
meter indication data from one or more mobile terminals, the
first meter indication data is obtained by reading a readable

information code of a gas meter attached to the gas cylinder

installed in the supply facility, the first meter 1indication
data includes a customer ID, a meter number, a meter readilng
date and a meter indication;

obtaining, by the processor, second meter indicatilon data
from the storage device on a basis of the customer 1ID, the
meter number and the meter reading date included in the first
meter indication data, the meter reading date 1included 1n the
second meter indication data 1s one month before the meter
reading date included in the first meter indication dataj;

calculating, by the processor, a gas usage by comparing
the meter indication included in the first meter 1indication
data and the meter 1indication included 1n the second meter
indication data;

updating, by the processor, the remaining gas amount

included in the remaining gas amount data corresponding to the

customer ID and the meter number included 1n the first meter
indication data based on the gas usage;

obtaining, by the processor, third meter 1indication data
and fourth meter indication data from the storage device on a

basis of the customer ID, the meter number and the meter

_33_
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reading date included in the first meter 1indication data, the
meter reading date included in the third meter indicatlon data
is one year before the meter reading date included in the first
meter indication data, and the meter reading date 1included 1in
the fourth meter indication data i1s one month after the meter
reading date included in the third meter indication data;

calculating, by the processor, a rate of change in a past
gas usage by comparing the meter indication 1included 1in the
third meter indication data and the meter 1ndication 1i1ncluded
in the fourth meter indication data;

if gas consuming equipment for the gas cylinder 1s newly
installed or is changed, changing, by the processor, the gas
usage on a basis of a rate of increase estimated as increased
from the day on which the gas consuming eqﬁipment is 1nstalled
or changed;

estimating, by the processor, a prospective remalning Jgas
amount by reducing the updated remaining gas amount on a basis

-

of the rate of change;

determining, by the processor, a date on which the
predicted remaining gas amount reaches a predetermined value as
the delivery date of the gas cylinder; and

deliver a gas cylinder filled with gas to a gas customer

who receives a gas supply on the basis of the delivery date.

4 . A computer readable storage medium storing a program for

—

causing a computer to execute a method of determining a

delivery date of each of a gas cylinder in a supply facility,

the computer including a processor, a storage device coupled to

the processor and a communication control device coupled to the
processor,

wherein the storage device 1is configured to store:
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a plurality sets of meter indication data including a
customer ID, a meter number, a meter reading date and a meter
indication;

a plurality sets of remailning gas amount data
including a customer 1ID, a meter number and remaining Jgas
amount; and '

the method comprising the steps of:
receiving, by the communication control device, first
meter indication data from one or more mobile terminals, the

first meter indication data 1s obtained by readlng a readable

information code of a gas meter attached to the gas cylinder

installed in the supply facility, the first meter 1indication
data includes a customer ID, a meter number, a meter reading
date and a meter indication;

obtaining, by the processor, second meter indication data

from the storage device on a basis of the customer ID, the
meter number and the meter reading date included 1n the filrst
meter indication data, the meter reading date 1included 1n the
second meter indication data 1is one month before the meter
reading date included in the first meter 1ndication data;

calculating, by the processor, a gas usage by comparing
the meter indication included in the first meter 1indication
data and the meter 1indication included 1in the second meter
indication data;

updating, by the processor, the remaining gas amount
included in the remaining gas amount data corresponding to the
customer ID and the meter number included 1n the first meter
indication data based on the gas usage;

obtaining, by the processor, third meter indication data
and fourth meter indication data from the storage device on a

basis of the customer ID, the meter number and the meter
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reading date included in the first meter indication data, the
meter reading date included in the third meter 1ndilcation data
is one vyear before the meter reading date included 1n the first
meter indication data, and the meter reading date i1ncluded 1n
the fourth meter indication data 1s one month after the meter
reading date included in the third meter 1ndication data;

calculating, by the processor, a rate of change 1n a past
gas usage by comparing the meter indication 1included 1in the
third meter indication data and the meter indication 1included
in the fourth meter indicatlion data;

if gas consuming equipment for the gas cylinder 1s newly
installed or is changed, changing, by the processor, the gas

pr—

usage on a basis of a rate of increase estimated as 1ncreased

from the day on which the gas consuming eqgqulipment 1s 1installed
or changed;

estimating, by the processor, a prospective remalinlng gJgas
amount by reducing the updated remaining gas amount on a basis
of the rate of change;

determining, by the processor, a date on which the
predicted remaining gas amount reaches a predetermined value as

the delivery date of the each of the plurality of gas cylinder;

and
signaling, by the processor, on the basis of the delivery
date to initiate delivery by a deliveryman of a gas cylinder

filled with gas to a gas customer who recelves a gas supply.
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