WO 03/ 014851 PCT/JP02/ 07869 1 DESCRI PTI ON REMOTE MAI NTENANCE SYSTEM AND
STOCK MANAGEMENT SYSTEM 5 Techni cal Field The present invention relates to
a renote wainbensance system and a stock managenent syst emCTgPM)07869
comuni cati on network such as the Internet. 10 Background Art Various
renote mai ntenance systens using a conmuni cation network such as the

I nt ernet have been proposed. First, acconding to a representative renote
mai nt enance system a client regularly nmeasures operation data of an 15
equi pnment such as manufacturing facilities which is used by the client. A

mai nt enance conpany obtains the Opﬁéﬁ kﬁ@lgﬂﬂt@ﬂ‘” a the Internet. Then, it
det erm nes whet her an abnormality i not in the operation data,

and when the abnormality is present, it is notified to the client.
According to the renote maintenance systemlike this, there is an

RIS D R TE POIERGREY ST 22 b 1
clLent can be reduced, and et MMERAIENTY (e of 2 b eakdown o

repair Et as soon as possible. Particularly, a breakdown of a crane of
port fatilities influences various fields 25 to a great extent, for
exanpl e, arERcAFidlyessel cannot be | anded and hence the vessel cannot
| eave, and there?ore, It Is necessary to start the operation

The present invention relates to a remote maintenance system and a
stock management system using a communication network such as the
Internet.

10
Background Art

Various remote maintenance systems using a communication network
such as the Internet have been proposed. First, according to a representative
remote maintenance system, a client regularly measures operation data of an

15 equipment such as manufacturing facilities which is used by the client. A
maintenance company obtains the operation data via the Internet. Then, it
determines whether an abnormality is present or not in the operation data, and
when the abnormality is present, it is notified to the client. According to the
remote maintenance system like this, there is an advantage that the number of

20 times an expert is dispatched as the personnel in charge of check to a
machine which is actually used by the client can be reduced, and so on.

Meanwhile, in the case of a breakdown of the equipment such as the
manufacturing facilities, it is necessary to repair it as soon as possible.
Particularly, a breakdown of a crane of port facilities influences various fields

25 to a great extent, for example, a cargo of a vessel cannot be landed and hence

the vessel cannot leave, and therefore, it is necessary to start the operation



WO 03/014851 PCT/JP02/ 07869 2 again as soon as possible by replacing parts
and so on. For this reason, the client generally has stocks of repair
parts. Th&Oroafpaissl parts are the parts used for repairingPCHIRE/EBG a
conventional renote mai ntenance systemonly determnes 5 whether the
abnormality is present or not at the present tine, and does not avoid the
occurrence of the abnormality in the futgre. Hence, it can sense the
occurred abnormality quickly, but it has the di sadvantage that generation
of a loss due to the occurrence of the abnormality is inevitable. Even

t hough the system points ou the si.bility of .the oc r nce of th %
abnor mal i t §8aH AHS0PD 4&1?9?’% lg b)’crﬁﬁ mgr%éﬁnm ORy lé\fﬁi’%ﬂlhgt ¢
action to be taken i concr et t he cI|enJr Therefor ection by the
expert for CE@PE&PPF’\ %Ba%l\%?‘%sn%&ed’@ﬂ BATtSs h@c@?ggr@ar %HBE par téd%gf:? are
hardly reduyced. I.n the nmeantime, the repair parts should be in stock while
consi deri ng Tqﬂaé{lpge linits of the parts in service, which or| g| nal | y

needs expert W%{,&ﬁ%ec 1(%6}{ al rEﬁ'ﬁ'f@ \ﬁ?erﬁqﬁ@esﬂ}sfélﬂ g oug s
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been th vantage It e that e nunber 'of the repair

parts are i E}ol&m@bcbﬁrreﬁé@bfttﬁe labﬁ@ﬁhahty)in m@ﬁ%a@h HetRakdenns@ise the
machi ne. 28 Disclosure of the Invention I'n view of the above di sadvant ages,

an obj ect @cchhrdratasamialityv@iickby) butst has phedigelvantagwtiat penet &ticm o€ a
system whi ch presents a client wwth an avoiding action against the
occur rence lo§s dneabrthenmddutrserice ofhthef abvnormality is2mexitables Hvencthioamgh the
take the avoiding action quickly.

system points out the possibility of the occurrence of the abnormality in the

10 future, it cannot present what kind of avoiding action to be taken in concrete
to the client. Therefore, inspection by the expert for selecting the avoiding
action is necessary, and hence costs are hardly reduced.

In the meantime, the repair parts should be in stock while considering
lifetime limits of the parts in service, which originally needs expert

15 knowledge. However, there have been disadvantages that stock management
with this kind of consideration is extremely troublesome and that the stock
management operation is inefficient.  Further, there has been the
disadvantage it is inevitable that a large number of the repair parts are in
stock in order to prepare for a sporadic breakdown of the machine.

20
Disclosure of the Invention

In view of the above disadvantages, an object of the present invention
is to provide a remote maintenance system which presents a client with an
avoiding action against the occurrence of an abnormality in the future and

25 allows the client to take the avoiding action quickly.

Further, in view of the above disadvantages, an object of the present



Further, in view of the above di sadvantages, an object of the present WO
03/014851 PCT/JP02/ 07869 3 invention is to provide a stock managenent

syst em wwol3al4ssivs st ock nanagenent operation to i ncrea®eTadPbd/wBency and
allows stocks to be mnimzed. In order to attain the above objects, the
renote mai ntenance system 5 according to the present invention is
structured by including a data neasuring3 part for neasuring operation data
of a mmi ntenance-receiving equi pnent of the client and outputting it, a
storage part for receiving the operation data outputted fromthe data

measuring part via a comuni.¢ation network and  storing it,, a . tesidual
i feti m pHRYSIHMGSpER (PO dérkiSteck HARARBRERE JySiar - yerich “allows stock

mai nt enance-recei vi equi pnent based on past_ operatjon,data_st@red in the
st or age paf@a%@?fgtgloﬁ%égﬁoﬁpi‘? a{I}%ﬁanat%%rcé%'yveﬂld/i @19?@ éﬁ?ﬁ%ngf?aﬁpon
net wor k and i%]ried%cii ng a residual lifetinme of the maintenance-receiving
equi pnent Spnd ep'rt, and a notifying part for notifying the client of the

P Oth . gat g p: ! Cot
br el cting part JTCHEF LAElnPLATNE UL I Ryl Meihqrdcl) e,
able togfi %@FQfﬁin@‘gbcthe rﬂ%@ﬁéntﬁﬁ@?hﬂoﬁﬁs seRichsed B indli@thg h BaldmehRariakor e,

it is pgssib e to~prese the client wwth the avoi ding action agai nst "t he

occurrence gait_ fHe ndUAkTR bp¥ratich dag btakdinfenahbereceiving &juipsiont esf by
I ncl udi ng di splaying part for receiving 20 the result of the residual

lifetime predididmnamy dutputtasy dyal storhgeipart doedeceivimg thaeroperationhdata
communi cation network, displaying the received result of the residual
lifetime proadputtedrfroandhelidath apeasyrfeg tparhvéa reacooxmuniaasion ngtwerk and
mai nt enance-recei ving equi pnent, to be used for _determ ning, whether the
part needs stering itestrgsidal difetigne piadiciing patr foigmaking rﬁa%il%ﬁﬂ(&l@ ot theng

part 10 maintenance-receiving equipment based on past operation data stored in the
storage part and the latest operation data received via the communication
network and predicting a residual lifetime of the maintenance-receiving
equipment or its part, and a notifying part for notifying the client of the result
of the residual lifetime prediction by the residual lifetime predicting part via
15 the communication network. Thereby, the client is able to find out which
part should be replaced at which timing. Therefore, it is possible to present
the client with the avoiding action against the occurrence of the abnormality

in the future. '
Further, it is structured by including a displaying part for receiving
20 the result of the residual lifetime prediction by the residual lifetime predicting
part via the communication network, displaying the received result of the
residual lifetime prediction, and displaying part information concerning the
maintenance-receiving equipment, to be used for determining whether the
part needs to be restocked or not, and an ordering information outputting part
25 for outputting ordering information of a repair part selected based on the

result of the residual lifetime prediction and the part information displayed on



25 for outputting ordering information of a repair part selected based on
the result of the residual lifetinme prediction and the part information
di spl ayedworn3MssB/ 014851 PCT/ JP02/ 07869 4 the displ ayi n@Cpare2/078éver eby,
it is possible for the client to place an order for the part quickly, and
to quickly take the avoiding action against the occurrence of the
abnormality in the future. In the neanti me, the stock managenent system
according to the 5 present invention is structured by including a stock
di splaying part for displaying a stock condition of the repair parts in
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parts in service of the 20 equipnent, and the stock managing part for
extract i ng dibplayépgi parpavia hacomgmunfatiomametworlac lexéacting the aepatr ipant t s
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predi ct i on lavingetheeféatuef lackeati the ﬁrf@umﬁ iligits by thexparisn#n rsgeyickg ansl
supply the extracted repair part to the,flie t.. Thereby, .

10  instructing to supply the repair part. Thereby, it is not necessary for the client
to manage ordering times of the repair parts, so that the efficiency of the
stock management operation can be improved. Further, since the necessary
number of the repair parts can be supplied when necessary, it is possible to
minimize the stock.

15 Incidentally, it is preferable to be structured by including the data
measuring part for measuring the operation data of the equipment of the
client and outputting it, the residual lifetime predicting part for receiving the
operation data outputted from the data measuring part via the communication
network and predicting the residual lifetimes of the parts in service of the

20 equipment, and the stock managing part for extracting the repair part having
the fear of lack at the lifetime limits of the parts in service calculated by the
result of the residual lifetime prediction by the residual lifetime predicting
part and instructing to supply the extracted repair part to the client. Thereby,
the lifetime limits can be calculated accurately while considering differences

25  of the respective parts. Therefore, the efficiency of the stock management

operation can be further improved and the stock can be further reduced.



the lifetine [imts can be cal cul ated accurately while considering
differences 25 of the respective parts. Therefore, the efficiency of the
st ock mara@ena®nss1 operati on can be further inproved and tReTgP@xKSean be
further reduced. WD 03/014851 PCT/JP02/07869 5 Brief Description of
Drawings FIG 1 is a block diagram showi ng a renote nai ntenance system
according to a first enbodinent; 5 FIG 2 is a view showing the structure
of the renpte nmintenance systemaccording to the first enbodinment in
concrete; FIG 3 is a flowhart of the renote maintenance system accordi ng
to the first enbodinent; FIG 4 is a flowhart show ng an ordering
procedure; 10 FIG 5 is a block diagram showi ng a stock managenent system
accordi ng kgw} econd.enbgiiﬁgent; FIG 6 is a view showi ng the structure of
t he stock g‘iﬁ%ﬁiptl@yg ®BB¥ding to the second enbodi ment in

accoraing Lo 15716 LdschdIarboteeEn. STt SCRORE R MR Soteen

| nventi on Pref oL e rﬁﬁ i t f..a renpote mai nt enance system according to
t he pr esenf®t é%ig%ﬁ ?le_ﬁﬂiebcﬁggn& ned in detail with reference to the
attached 20 drap@aos il ICURR0IAdwWing® 860 stluchlie bP!theYeidoR MR {ERAEe | S
only o node o he present inventi®n, and the present invention Is not

lim ted tosg%%ﬁ?%cfdrﬁﬁ%t@tﬁé fisét SDOEIMEAL intdicrbr;expl ained. FIG 1is-a

bl ock di agr show ng & renote mai ntenance system according to the first
enbodi nent, and FFGG3 ® a flowohawofthei regndte smaintesintesysteapaceaiing the

renot e mai nt enance
the first embodiment;
FIG. 4 is a flowchart showing an ordering procedure;
10 FIG. 5 is a block diagram showing a stock management system
according to a second embodiment;
FIG. 6 is a view showing the structure of the stock management
system according to the second embodiment in concrete; and

FIG. 7 is a flowchart of the stock management system according to

15 the second embodiment.

Best Mode for Carrying out the Invention
Preferred embodiments of a remote maintenance system according to
the present invention will be explained in detail with reference to the attached
20 drawings. Incidentally, each of the following embodiments is only one mode
of the present invention, and the present invention is not limited to these.
First, a first embodiment will be explained. FIG. 1 is a block diagram
showing a remote maintenance system according to the first embodiment, and
FIG. 2 is a view showing its structure in concrete. The remote maintenance
25 system according to the first embodiment includes a data measuring part 180

which measures operation data of a maintenance-receiving equipment of a



25 system according to the first enbodi nent includes a data neasuring part
180 which neasures operation data of a maintenance-receiving equi pment of
a WO 03/ owod3014880T/ JP02/ 07869 6 client 70 and out puts it pCa/Jeoxn7agpe part
(dat abase 58) which receives the operation data outputted fromthe data
measuring part 180 via the Internet 1 and stores it, a residual lifetine
predicting part 50 which nakes a di agnosigs of the maintenance-receiving
equi pnent based on past operation data stored 5 in the storage part and the
| at est operation data received via the Internet and predicts the residual
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repair par ected based on the result of the residual fetinme

prediction Aﬁ@ﬂ' (héRimsfidr refeaedeid a9 theipit ay atle diké))and amcayﬁymg tt 40The
renot e mai nt enance system according to the first enbodinment is 20 forned

bet ween a rwhichenaites thenmesuyt b8 thedrasidual liéetimeOpredictidanbyl thy, residheal
mai nt enance conpany 10 is structured by a head office 10a and a
mai nt enancdifetime pradictingupaiter(Q toren cldcéric mailiand Gepmsnmis itotn yhe clienbst i c
client 1?)I teI*\l?r(t)}?erbul{ 1r?c|:l?1(c)iegna SYs%rlg)?l?lsg gllrlte(rﬁcstle;gmal 182) which receives the
result of the residual lifetime prediction by the residual lifetime predicting
part 50 via the Internet 1, displays the received result of the residual lifetime
prediction, and displays part information concerning the maintenance-
receiving equipment, which is used for determining whether the part needs to
15  be restocked or not, and an ordering information outputting part (EC terminal
182) which outputs ordering information of a repair part selected based on
the result of the residual lifetime prediction and the part information
displayed on the displaying part.
The remote maintenance system according to the first embodiment is
20 formed between a maintenance company 10 and the client 70. Incidentally,
the maintenance company 10 is structured by a head office 10a and a
maintenance center 10b. Further, the client 70 includes not only a domestic
client site 70a but also an overseas client site 70b.
First, the data measuring part 180 is provided for measuring the

25  operation data of the maintenance-receiving equipment of the domestic client

site 70a and outputting it. The maintenance-receiving equipment is, for



First, the data neasuring part 180 is provided for neasuring the 25
operation data of the nmai ntenance-receiving equi pnent of the donestic
client swOoe3B0@®sand outputting it. The mai ntenance-recei PCAGPENIBENENt | S,
for WD 03/014851 PCT/JP02/ 07869 7 exanple, a gas turbine, a diesel engine,
a container crane or the |like. The data neasuring part 180 is structured
by a data neasuring neans 186, a data agcunulating/transmtting device 185
and a hub 187. First, the data neasuring nmeans 186 in an operation state
is installed. When the 5 mai ntenance-receiving equipnment is the diesel

engi ne, for exa

t enper at ur €XaM lgigﬁg V\Aﬁbg;e’iats%?%%i)\%itn&ige’ggu : Q@Qa@ﬁégg}p ;nﬁﬁanzh§86.
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lifeti I ction, and cornst tes the orderin nformati on 15 out putting

part for owimpetitife t fugy dRyri Meedsufi@gmahieone@peidtar®ast ovolimg wiaker is
Meanwhi | e, the overseas client site 7 is also structured simlarly to the
above- desciprbeitledonest ithecldatat mieasurifig. theanhe I8ant i urthker, i rthea-ddtai ce
LAN 12 which is connected via an intranet 2 is fornmed in the naintenance
conpany 10.actunmulatimgittansmittingislevice d8ankest acoumulatisngaand dranggitdngdbei on
4 are allowed to be used as backups in the case of a breakdown of th

i ntranet 2meanpureddatais previded. 1ncidentgHye enddIPrserver fungiiam i3 @dfié‘g tPa

v 14'10Th?h<]; idra(taa\lNgclxlzur%n?ilz{tlsngtrgg(s:r%rititltl%/g ﬁgx?fc%”ié/g‘.i Y\/Iforeover, the hub 187 and a
router 188 are provided so that the operation data can be transmitted. Further,
the EC (Electronic Commerce) terminal is provided to the domestic client site
70a. The EC terminal constitutes the displaying part for displaying the result
of the residual lifetime prediction, and constitutes the ordering information

15 outputting part for outputting the ordering information of the part or the like.
Meanwhile, the overseas client site 70b is also structured similarly to the
above-described domestic client site 70a.

In the meantime, an intra-office LAN 12 which is connected via an
intranet 2 is formed in the maintenance company 10. Incidentally, an INS

20 connection 3 and a dial-up connection 4 are allowed to be used as backups in
the case of a breakdown of the intranet 2. Further, a firewall 13 is connected
to the LAN 12 to form a DMZ 14. The firewall 13 is a security system which
is provided on the boarder between the inside and the outside of the network
system, and has a function of improving safety of an internal system by

25 controlling access from the outside. The DMZ 14 is a segment separated

from an intra-office system formed by the firewall 13, and an illegal access to



I's provided on the boarder between the inside and the outside of the
network system and has a function of inproving safety of an internal

syst em bywdI3oomis6r ol | i ng access fromthe outside. The DVZPLA/IP&2/@s®egnent
separated froman intra-office systemformed by the firewall 13, and an
i1l egal access to WO 03/014851 PCT/JP02/ 07869 8 a public server on the DVZ
14 can be interrupted by an access contr®lling function of the firewall.
Note that a router 18 is provided to the DMZ 14 so that it can be
connected to the outside. Mireover, the residual lifetinme predicting part
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part for permanently stori the operation data. Meanwhile, a data

anal yzi ng gRaRTP5§erver 52014 figst providedlawN the, DM cht dfl thesheadloffice 10a,15
t he operation data, diagnosis of the maintenance-receiving equipnent and
resi dual | thetebyealbowiig thoopefatidvre data to dre tdeeivédk dromathel gatat measating
analyzing means 56 functions as the residual lifetime predicting part.
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maintenance center 10b. The operation data which is temporarily stored in
the hard disc 54 is transferred to the database 58. The database 58 constitutes
the storage part for permanently storing the operation data. Meanwhile, a
data analyzing means 56 is provided on the LAN 12, which allows analysis of
15 the operation data, diagnosis of the maintenance-receiving equipment and
residual lifetime prediction of the part or the like. Namely, the data analyzing
means 56 functions as the residual lifetime predicting part. Incidentally, an
original copy of an electric chart into which the result of the analysis by the
data analyzing means 56 is filled is stored in the database 58, and further, its

20 copy is stored in a later-described database server for EC 31.
Moreover, the notifying part 40 which notifies the client 70 of the
residual lifetime which is predicted by the residual lifetime predicting part 50
is provided. The notifying part 40 is structured by an electric mail preparing
means 44 and a mail server 42. First, the electric mail preparing means 44 is
25 provided on the LAN 12 of the maintenance center 10b so that an electric

mail, to which the result of the diagnosis by the data analyzing means 56, the



residual lifetime which is predicted by the residual lifetime predicting
part 50 1is provided. The notifying part 40 is structured by an electric
mai | prepaoiongi4sseans 44 and a mail server 42. First, thePergeoriigcoai l

preparing nmeans 44 is 25 provided on the LAN 12 of the mai ntenance center

10b so that an electric mail, to which the result of the diagnosis by the
data anal yzi ng neans 56, the WD 03/01485% PCT/JP02/ 07869 9 result of the
residual lifetinme prediction and the Iike are witten, can be prepared.

Meanwhi | ﬁ, t he mai l ser\éerI 42 is prov: ded og the DMZ 14 of the head office
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parts book JpespFped by a parts book preparing system36 is stored. The
parts book 1s structured by respective files of a general view of the

Mai ntengnce- recghVitRe SSEANMTRE] . aieXBPdgktemeVa) adchaprovidews thenpatthi ng
t he par I nformati on. The general viewi's first displayed, and when a part
t hereof i s infeineatiew cohberntipthe ethintenanct-rebeivipgrequipmeing phdyredeivesdn
further, when a part 15 thereof is selected, the part view of the part is
al | oned t o drdedifeplthy edpairtpet dbyproaoddd.t FhenF G sastem F0 ihestrpaturedroy taher
the WEB server 32 is connected to_the parts book database 34 so that the

parts book puats beokidesahnser34andre WEBsserver Bankiist,shesparty boek databasger

formis created on the WEB server 32. 20 |Informatjon about .a concerned
par Ly such b3 PEOVidRS oo (herB N7, Lhor thipdeadifdfice 10a, into which a Copy of a

10  parts book prepared by a parts book preparing system 36 is stored. The parts
book is structured by respective files of a general view of the maintenance-
receiving equipment, exploded views, and part views containing the part
information. The general view is first displayed, and when a part thereof is
selected, the exploded view of that part is displayed, and further, when a part

15 thereof is selected, the part view of the part is allowed to be displayed,
thereby facilitating search of the part. Further, the WEB server 32 is
connected to the parts book database 34 so that the parts book can be viewed
from the outside.

Meanwhile, a file of an order form is created on the WEB server 32.

20 Information about a concerned party such as the name of the client, the name
of a requesting office department and the name of an input person, part
information such as the name of the part and the code of the part, information
about a contract such as a requesting number, requesting delivery date, its
price and a payment method, and so on are allowed to be inputted to the order

25 form. Further, a list of a plurality of the part information is displayed so that

these can be ordered at the same time. Incidentally, it is preferable to set a



of a requesting office departnment and the nane of an input person, part

I nformati on such as the nane of the part and the code of the part,

i nformat iwp 03abgst a contract such as a requesting nunber PCTEgEEBMNG
delivery date, its price and a paynent nmethod, and so on are allowed to be
i nputted to the order 25 form Further, a list of a plurality of the part

I nformation is displayed so that thesei1gan be ordered at the sane tine.
Incidentally, it is preferable to set a WD 03/014851 PCT/JP02/07869 10
requesting button in the part view of the parts book so that the part
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the LAN 12 erti% head office 10a so that the latest information which is
necessary Por business, 10 such as a selling price and a stock condition of

the pard, can beppghgd dlgllagﬁﬁh{b, a %Mﬁﬁnswgﬁﬁr@p@l@m@aﬁsmﬂaﬁed e ghe

I nfor ilon fromthe t abase er for EC 31, and prepares the

quot ati on. WEB §&¥er Be @6tain fepasinpangtant peeres trquotatian bakedm

t he dat abase server for EC 31, and subjects it to be viewed by the client.
15 A net hognofinuside twhishsis uh¢ vorttrr formt ewithi meequizemensy sieang mpadtedi. ng
to the first enbodinment will be explained by using FIG 2. Incidentally,
FIG 3 sholmcidentadlyihe datdbaseesereenfer Bt Iai/émm‘eiquo@rﬁhe AN 12 of the t he
first enbodinment. First, the data measuring neans 186 neasures the.
oper ati on Head office 10a so that the latest informafion which is necessary for business,
10 such as a selling price and a stock condition of the part, can be held therein.
The WEB server 32 downloads the latest information from the database
server for EC 31, and prepares the quotation. Further, the WEB server 32
downloads the electric chart from the database server for EC 31, and subjects
it to be viewed by the client. |
15 A method of using thus-structured remote maintenance system
according to the first embodiment will be explained by using FIG. 2.
Incidentally, FIG. 3 shows a flowchart of the remote maintenance system
according to the first embodiment.
First, the data measuring means 186 measures the operation data of
20 the maintenance-receiving equipment (step 110). Usually, the operation data
is measured regularly at a frequency of approximately once a day.
Incidentally, the measurement is carried out more frequently under abnormal
conditions, and the measurement is specially carried out when requested from
the maintenance center so that the nature and the reason of the abnormality

25 can be grasped and normalized at an early stage. The measured operation

data is transmitted from the data accumulating/transmitting device 185 to the



20 the mai ntenance-receiving equi pnment (step 110). Usually, the operation
data is neasured regularly at a frequency of approxinmtely once a day.

| nci dent aWwby3/014881 measurenent is carried out nore frequentCyJeodEscsabnor mal
conditions, and the measurenent is specially carried out when requested
from the maintenance center so that the nature and the reason of the
abnormality 25 can be grasped and nornaltiized at an early stage. The
nmeasured operation data is transmtted fromthe data

accurnul ating/transmtting device 185 to the WO 03/014851 PCT/JP02/ 07869 11
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host server 57 receives it and permanently stores it in the database 58
(step 112) o Nedilce ¢d@ntlaiiaadionlcosisin bethnsf e ¢azeds the operation data from
the database 58 and anal yzes the operation data (step 114). The data

anal yzi ng meansMxarfwhide, imkhe keadl affiosildantbehBTPt servabrid meddives ithe
present or not in 15 the naintenance-receiving equi pment (step 116). The
presence obpehatioradatr anditempogadiy stores ddim dehavth digsebher Thereafterpirist ur e
and vibration tend to increase with respect_to the _past operation data and
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and the like. en . . . s
10 data host server 57 receives it and permanently stores it in the database 58
(step 112).

Next, the data analyzing means 56 reads the operation data from the
database 58 and analyzes the operation data (step 114). The data analyzing
means 56 first makes a diagnosis whether the abnormality is present or not in

15 the maintenance-receiving equipment (step 116). The presence of the
abnormality is determined based on whether its temperature and vibration
tend to increase with respect to the past operation data and operation data of
the maintenance-receiving equipment of the same kind, and the like. When
the abnormality is present, the part which needs to be replaced, out of the

20 parts or the like causing the abnormality, is identified (step 118). When the
abnormality is not present, the residual lifetime of the part or the like is
predicted (step 120). The residual lifetime is predicted from, for example,
decreasing tendency of the function of the part or the like, and so on.

Then, the result of the analysis by the data analyzing means 56 is

25 filled into the electric chart which is stored in the database 58 (step 122). The

electric chart is formed for each maintenance-receiving equipment, and the



the abnormality is present, the part which needs to be replaced, out of the
20 parts or the |like causing the abnormality, is identified (step 118).
When the walaor4sal ity is not present,. the residual |ifetipacg/Jeb2/iBe part or
the like is predicted (step 120). The residual lifetinme is predicted from
for exanple, decreasing tendency of the function of the part or the like,
and so on. Then, the result of the analyi®is by the data anal yzi ng nmeans 56
is 25 filled into the electric chart which is stored in the database 58
(step 122). The electric chart is forned for each naintenance-receiving
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transferre a%lst mai | preparing neans 44, and the mail preparing neans 44
prepares t ‘ric mail based on it (step 124). When it is determ ned

that the abnorfﬁhh‘lﬁlér'ﬁleof&%ﬁ“f)f itRe MG efﬁé et astd sﬁﬂg\réirtr%wﬁgsr@%, it

is witten in gctric mail together the part

i denti fi edtasRae td fEe nedll peEpBihg theard 84 MBad theenaiMproparing snelaisedai ned
t hat th% aE)Itr?orSna 1ty 10 is not present in the nai ntena\rll\@)g l?ece%w ng

equi pent , prépdres Whé tel€nricmbilebaseidest lit ¢stepil24)ogWiiear itvistdeteimineestiat of
t he resi dual I ifetime prediction of the part or the |ike. Incidentally, in

both of theheastamrmidlitiysiss preseritein ¢hpr apantenahee-receiving cequpmeny, ukiiAg
the electric chart into which the result of the diagnosis, is filled as it
i s. Furt hemriiten bothe ofecttie maid degether iveith tla¢ pastvitheolike p@fmilfml thaced
electric mail the newest _technol ogy information congerning part or the
li ke. Thus the replacemest.nie themaairee; WhHEN b ioHeETMIned ¢ §tabt Ygy

i nformati on when necessar}/l and.to update t.he mai ntenan%:e recei { ng.
10 is not present in the maintenance-receiving equipment, 1t 1S wrl

in the
electric mail together with the result of the residual lifetime prediction of the
part or the like. Incidentally, in both of the cases, it is suitable to prepare the
electric mail by using the electric chart into which the result of the diagnosis
is filled as it is. Further, in both of the cases, it is preferable to append to the

15 electric mail the newest technology information concerning the part or the
like. Thus, it is possible for the client to obtain the newest technology
information when necessary and to update the maintenance-receiving
equipment, and at the same time, it is possible for the maintenance company
to increase opportunities to receive orders for the part or the like of the latest

20 type.

Thus-prepared electric mail is transmitted to the domestic client site
70a and the overseas client site 70b, through the mail server 42 of the head
office 10a (step 126). Incidentally, when it is determined that the
abnormality is present in the maintenance-receiving equipment, the electric

25 mail is also transmitted to a mobile terminal 184 such as a cellular phone of

the client at the same time, thereby allowing a quick response. Incidentally,



equi pnrent, and at the sane tinme, it is possible for the maintenance conpany
to increase opportunities to receive orders for the part or the like of the
| at est  290togpetssiThus- prepared el ectric mail is transm tt edTiBoY(1869d0ONMESt | C
client site 70a and the overseas client site 70b, through the mail server
42 of the head office 10a (step 126). Incidentally, when it is determ ned
that the abnormality is present in the I8ai ntenance-receiving equi pnent,
the electric 25 mail is also transmtted to a nobile term nal 184 such as a
cellular phone of the client at the sane tinme, thereby allow ng a quick
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di spl ayed on the (step concrete, an access 1S

first made shbmgpﬁyg@a&g{gbmed&ﬁa tRirdtheh\ER cificviahil3Rhidh ishechBad by

of fice. I ncident Is given to each client, and a user ID and a 10
password atlge ailieqn it aliepllyeds 6 ahe deQatcrminal 16821 Geep B! | Diekt, theepetty

keepi ng security. By inputting these, an access is made to the parts book
of the maibooknandisplayed on the &flitpmeinal tl82e(stepdi3gy. bln eandretsf, fancaccess
departnent of the client, which is displayed on the EC term.nal 182. In
the parts Bodkst made §romrthe ECeterotinahd 8atothe WdB rseseer BAgineths peadt i s
the part | otbespl Bagenialii § WRkers BiyoRdpceash 5 Enbana haRebD PR far
view aqg t?)%s V%E)trdiz?rfeorgri@érix 9 each office department inside the client, thereby
keeping security. By inputting these, an access is made to the parts book of
the maintenance-receiving equipment taken charge by each office department
of the client, which is displayed on the EC terminal 182. In the parts book,
the general view of the maintenance-receiving equipment is first displayed,
15 and, by selecting a part thereof, the exploded view of the part is displayed,
and further, by selecting a part thereof, the part view and the part information
of the part are displayed. Incidentally, it is also possible to download the
electric chart which is stored in the database server for EC 31 to the WEB
server 32 and display it. Then, the client decides whether the part needs to be
20 restocked or not based on these, and, when it is decided to be necessary,
places the for the part.
Here, the order is prepared for ordering the part (step 134). The order
is formed by inputting the requirements into the order form. The information
about the concerned party, the part information, the information about the
25 contract and so on are inputted into the order form. Incidentally, the

requesting button is set in the part view of the parts book so that the part



of the part are displayed. Incidentally, it is also possible to downl oad
the electric chart which is stored in the database server for EC 31 to the
VB servwpo3@148d display it. Then, the client deci des wreThieo2/ihe part
needs to be 20 restocked or not based on these, and, when it is decided to
be necessary, places the for the part. Here, the order is prepared for
ordering the part (step 134). The order 14 s fornmed by inputting the
requirenents into the order form The information about the concerned
party, the part information, the information about the 25 contract and so
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sane tine. eover can nmake a request to prepare the quotation

5 before a f or melvigfeifier  HheRIAD) carl iRkl o 3b4BESPICRRERE PROURTaliOn he

WEB server 32 down the business information such'as the selling price

fromthe dgefhrsg fRMAErorder (t§@p3136 asEle QudthgoR siepariieC prografminatieas

above, and prepares the quotation. Further, the client can make inquiries

to the VEBRVEB yeives3etwidoadhthepbusiness imfoshmtiorosuctots thésellirge price
ordering part 10 is scheduled to be delivered, and so on, and the WEB

server 32 drawethe ditabasé isererbfipr doGnd bablaseyl nocthesarderi whichris foméd am t he
dat abase server for EC 31. The client confirns the details of the
quot at i on, abosephadquephrest thenguotabioger Fugthep, thesglienthea gk Higjuiries to
IOP f ? Lga ngghéfs&y%agélgfég%i \rzv(ljlg}l}eqethg%atrte {sqnnsi,atlockloSr r%c?t? v&l?er{ t ee or erisnegr i/)grrt 32
10 is scheduled to be delivered, and so on, and the WEB server 32 answers the
client by downloading necessary information from the database server for EC
31.
The client confirms the details of the quotation, and places the formal
order (step 138). The ordering information is outputted from the EC terminal
15 182 to the WEB server 32 of the head office 10a.
According to thus-structured remote maintenance system of the first
embodiment, it is possible to present the client with an avoiding action
against the occurrence of the abnormality in the future. In this point, a
conventional remote maintenance system only determines whether the
20 abnormality is present or not at the present time, and does not avoid the
occurrence of the abnormality in the future. Even though the system points
out the possibility of the occurrence of the abnormality in the future, it cannot
present what kind of action to be taken in concrete to the client.
However, the remote maintenance system according to the first

25 embodiment is structured by including the data measuring part which

measures the operation data of the maintenance-receiving equipment of the



According to thus-structured renote mai ntenance system of the first

enbodi nent, it is possible to present the client wwth an avoi di ng action
agai nst twe oeocssr ence of the abnormality in the future. POTURIZO7BO Nt, a
conventional renote mai ntenance systemonly deternm nes whet her the 20
abnormality is present or not at the present tinme, and does not avoid the
occurrence of the abnormality in the futige. Even though the system points
out the possibility of the occurrence of the abnormality in the future, it
cannot present what kind of action to be taken in concrete to the client.
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predicting part to the electric mail and transmts it to the client. The

resi dual | ivileichmevrites dihet resulpa@ftthensdsydes lifietimeepatdiotiodaby thedresidual
determ nes whether the abnormality is present in the majntenance-receiVving
equi pment difetime pradicting gart teethebeloetred mayl and pragsenits ititadhe clieats t he part
or the like which needs to be replaced, and, when the abnornmality is not
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equipment or not, and, when the abnormality is present, identifies the part or
the like which needs to be replaced, and, when the abnormality is not present,
predicts the residual lifetime of the part or the like. Further, when the
abnormality is present, a mail transmitting part writes it in the electric mail

15 together with the part or the like identified to need the replacement, and in
the meantime, when the abnormality is not present, it writes it in the electric
mail together with the result of the residual lifetime prediction of the part or
the like, and transmits these to the client in both of the cases. Thereby, the
client is able to find out which part should be replaced at which timing.

20 Therefore, it is possible to present the client with an avoiding action against
the occurrence of the abnormality at the present time, and what is more, it is
possible to present the client with the avoiding action against the occurrence
of the abnormality in the future.

Further, since a large amount of the operation data can be obtained

25 and hence the correct residual lifetime can be predicted by using the Internet,

it is possible to present the avoiding action accurately against the occurrence



15 together with the part or the like identified to need the repl acenent,
and in the neantine, when the abnormality is not present, it wites it in
t he el ectwom3/ommsli together with the result of the residuCTlIPéxi786vE
prediction of the part or the |like, and transnmts these to the client in
both of the cases. Thereby, the <client is able to find out which part
shoul d be replaced at which timng. 20 Tigerefore, it is possible to present
the client with an avoiding action against the occurrence of the
abnormality at the present tinme, and what is nore, it is possible to
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advant age cl Ny managenent costs. Fdrther, IS possible to ensure
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the established Internet system Meanwhile, on the haintenance center

side, it i3neeast Hysteino Meunvelaides; @ dee maintmianes cehtérsde, it is possible to
mai nt enance-recei ving equi pnment or its parts by providing the renote
mai nt enancéncgasemrdet redepticabofl thel esainidwnce u@coring L pment ayeids partst he
meantine, the renpte mai ntenance system according tQ the first enbodi nent
i s struct ubyd psgpvidiogudhegrametedimpinignansep systemi whith dhsi abovetdescribed ¢
of the residual lifetime prediction by the residual lifetime predicting

10 various advantages.

In the meantime, the remote maintenance system according to the first
embodiment is structured by including the displaying part which receives the
result of the residual lifetime prediction by the residual lifetime predicting
part via the Internet, displays the received result of the residual lifetime

15 prediction, and displays the part information concerning the maintenance-
receiving equipment, which is used for determining whether the part needs to
be restocked or not, and the ordering information outputting part which
outputs the ordering information of the repair part selected based on the
result of the residual lifetime prediction and the part information displayed on

20 the displaying part. Therebys, it is possible for the client to place the order for
the part quickly, and to quickly take the avoiding action against the
occurrence of the abnormality in the future.

Next, a second embodiment will be explained. FIG. 5 is a block
diagram showing a stock management system according to the second

2s embodiment, and FIG. 6 is a view showing its structure in concrete. The

stock management system according to the second embodiment includes a



part via the Internet, displays the received result of the residual
lifetime 15 prediction, and displays the part infornmation concerning the
mai nt enarwe-030esei vi ng equi prent, which is used for deter mCmiJreg/ovex her t he
part needs to be restocked or not, and the ordering information outputting
part which outputs the ordering information of the repair part sel ected
based on the result of the residual |ifgtine prediction and the part

i nformati on displayed on 20 the displaying part. Thereby, it is possible
for the client to place the order for the part quickly, and to quickly
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repair part. A clA eienh Aahag stsiokk 1896a off the reppiri papal tand aecordscisds
its condition to a client termnal 192a. The stock condition of the client
A is all ogedditioeova eliedt fteommnahd Mat silhe stozkt benditioar afthd clicmérA g
formng a stock displaying part 190a. In concrete, a WEB server 194a is
formed on aHewsal toaleoviewrssl Elamerhe Autsideoviahihenlntaeneti 1,etherebhéogntg a
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© uselo b XF tEi'ne client A, into which the file of the stock condition of the repair

parts is stored. In viewing, input of a password may be requested.
Incidentally, a WEB server of an Internet provider may be used as the WEB
server 194a. Incidentally, a stock displaying part 190b is formed in a client B
as well. Meanwhile, a stock 66 for the repair parts is also prepared in a
15 maintenance company 10. Similarly to the clients’ side, it is preferable to
provide a WEB server 64 into which the file of the stock condition is stored,
and allow it to be viewed from the outside via the Internet 1.
In the meantime, a stock managing part 60 is formed on the LAN of
the maintenance company 10. In concrete, a managing terminal 62 is
20 provided as the stock managing part 60 so that the stock conditions of the
clients are regularly viewed and the stocks of the clients are unitarily
managed by the following method.
Thus-structured stock management system 26 is used as follows. FIG.
7 shows a flowchart of the stock management system according to the second
25 embodiment.

First, the stock managing part 60 regularly checks a file of the stock



server 194a. Incidentally, a stock displaying part 190b is formed in a
client B as well. Meanwhile, a stock 66 for the repair parts is also
prepar ed wo B/0185mai nt enance conpany 10. Simlarly to thepchriyeot/e’sesi de, it
is preferable to provide a WEB server 64 into which the file of the stock
condition is stored, and allowit to be viewed fromthe outside via the
Internet 1. In the neantine, a stock manging part 60 is fornmed on the LAN
of the maintenance conpany 10. In concrete, a nanaging termnal 62 is 20
provi ded as the stock managi ng part 60 so that the stock conditions of the

%LSQEE E‘;%fh Hicat itichqSrberatim ths e Breidver of SEefalehhisghr “@’g%'&% 26
Lo uoed 20 ootic s of (RO Rulls R nieh, HS VALY TSRRE e

8" ondi ¢ ieqtipg TRBE Hishs g SR SlepCtaf i denting, He'life ?ré’sqirﬁﬁsg.
next L€ off &t BBl 1s”b5§cu? teliNfohPIRE HibitRyPGE e 3!?52191%1%& 2GR bage!

service in the ent are ca ate ste

I nci dengal hifetibfeCof 'tﬁ@?am of Md saifb mahnpﬂfet rﬂa’i:hﬁ?és%lf ﬁieegarfn'éol@’ﬂnfdh%nd
hi story”of the maintenance, an average 5 lifetime of the parts of t he sane

kind in theheHekd.neTheh, tthe respair :plaﬁdhaanﬁg thbefdarkef 1d¢lermt thee cakndatedpar t

havi ng the fear of lack’ at the calculated lifetime limt is extracted
(step 144) lifetimeslimitrig extracteddstepsb44hat the breakdown may occur earlier
than the lifetinme limt calculated fromthe average |ifetine, because of

the differences Itz afmatier ofspucse that the bseakdewafronyg ooshesatlier thasuthe of
the residual lifetinme prediction by the residual lifetinme predicting part
accor di ng difetime fimigcalculated from ¥he average lifetime, because of the dclfferences
10 of the respective parts. Therefore, when the result of the residual lifetime
prediction by the residual lifetime predicting part according to the first
embodiment is used, the lifetime limits can be calculated accurately from the
residual lifetimes of the respective parts which are actually in service. Then,
the repair part having the fear of lack at the calculated lifetime limit can be
15 extracted accurately.

Next, the stock managing part 60 instructs to supply the extracted
repair part to the client. As its precondition, it checks whether the repair part
is in stock or not in the maintenance company 10 (step 146). When it is in
stock in the maintenance company 10, it instructs to supply the repair part

20 from the stock (step 147). Meanwhile, when it is not in stock in the
maintenance company 10 and in the case of emergency such as the case
where the breakdown is actually occurring, the stock managing part 60
checks the stock condition of the other client B (step 148). When the repair
part is in stock in the client B, it instructs to supply from a warehouse of the

25 client B (step 149). In this case, the part is supplied to the client A after the

office department in charge consults with the client B.



enbodi nent is used, the lifetime limts can be cal cul ated accurately from
the residual lifetines of the respective parts which are actually in
servi ce. Wben/o1486he repair part having the fear of |ack arcrheoxwbeul at ed
lifetime limt can be 15 extracted accurately. Next, the stock managi ng
part 60 instructs to supply the extracted repair part to the client. As
its precondition, it checks whether the (@pair part 1is in stock or not in
t he mai nt enance conpany 10 (step 146). Wwen it is in stock in the
mai nt enance conpany 10, it instructs to supply the repair part 20 fromthe
stock (step 147) ., Meanwhi] e, epn it is not in stock in the l.nt enance
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to incréase the efficienc ock managenent and to mnim ze the stock.
In this poigheratibarie imeffickaen Fafthet]i thedy dnrisalgesn thatdisddy sitagk thangiyrent
while considering the lifetimes 5 of the respective parts is quite

t r oubl esomenawnitablathdthe latgec kumbeagefrtint paotseneed do be inrst6ck aneotder to
Further, there has been the disadvantage that it is inevitable that a

| ar ge nunberephre for tharsporadiecbreskdewinokthecmaching.der to prepare for the
sporadi ¢ breakdown of the machi ne. However, the stock managerren‘tq syste
according to the Hewsnar, tlte sstockii mapagemest rsistemeaceniding | todithy sacond ock

displ ayliOng eeg{)gdmér?th is structured by including the stock displaying part which
displays the stock conditions of the repair parts in the clients, and the stock
managing part which obtains the stock conditions of the repair parts
displayed by the stock displaying part via the Internet, extracts the repair part
having the fear of lack at the lifetime limits of the parts in service, and

15 instructs to supply the repair part. Thereby, it is not necessary for the client
to manage the ordering times of the repair parts, so that the efficiency of the
stock management operation can be improved. Further, since the necessary
number of the parts can be supplied when necessary, it is possible to
minimize the stock.

20 Moreover, it is possible to ensure reliability of the network and to
reduce the communication costs by using the established Internet system.
Meanwhile, on the maintenance company side, it is possible to increase the
order reception of the maintenance-receiving equipment and its parts by
providing the stock management system with the above-described various

25 advantages.



di spl ays the stock conditions of the repair parts in the clients, and the
stock managi ng part which obtains the stock conditions of the repair parts
di spl ayedwbys3whssst ock di splaying part via the Internet, @exrrIaeeséhe
repair part having the fear of lack at the lifetinme limts of the parts in
service, and 15 instructs to supply the repair part. Thereby, it is not
necessary for the client to manage the29rdering tines of the repair parts,
so that the efficiency of the stock managenent operation can be inproved.
Further, since the necessary nunber of the parts can be supplied when

necessary, i(é.}ﬁiés ssi.‘bag .fo mnimze the stock. 20 Mdreover, it is
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it is struc dihg the d measuring part IC measures the

oper ation gdatditfid FSmNEH HaNARESSuERY phitdvRid eomMuitatibs nawWerkt asdd
outputs it, the storage part which recCelives the operation data 5 outputted
fromthe daicresrtashel rgidwltlifstane predivtinge paitowhieh woakesatie ditgmosis of,
the residual lifetime predicting part which nakes the diagnosis of the

mai nt enanc ¢he amdntenagceqeceiving eqaganenhbased pasthequest apeoatiaiadatssored i n
the storage part and the | atest operation data received via the

comuni cat inthet storkgangapt eandt the hlatestsi eperationf edatae re¢eived to0a the

mai nt enance-recei vi ng equi pnment or the part, and the notifying par i ch
communicatf%n qnepwork and pre%?cts ﬁle residual 51 etime o% \me

10 maintenance-receiving equipment or the part, and the notifying part which
notifies the client of the result of the residual lifetime prediction by the
residual lifetime predicting part via the communication network, the client is
able to find out which part should be replaced at which timing. Therefore, it
is possible to present the client with the avoiding action against the

15 occurrence of the abnormality in the future.



notifies the client of the result of the residual lifetinme prediction by
the residual lifetine predicting part via the comuni cation network, the
client iswoabloesssp find out which part shoul d be repl acedpat/Jwba/@Re% i m ng.
Therefore, it 1is possible to present the client with the avoi ding action
agai nst the 15 occurrence of the abnormality in the future. WO 03/014851
PCT/JP02/ 07869 21 CLAIMS. 1. A renote 2mi ntenance system conprising: a
data neasuring part for measuring operation data of a naintenance- 5
receiving equipment of a client and outputting it; a storage part for
receiving the operation data outputted, fr said data nmeasuring part via a
communi cation network and storing it; dual lifetine predicting part
for maki ng a diagnosis of the rmaintenance-receiving equi pnent based on
past operation data stored in said 10 storage part and the | atest

ti qat k and di ct
oSt dual 1 it et 1 nés Gipitet i GRERGEE PEEGOHBRS TR GL! prent or 115 part. and
tif tf
i et nb pred ot Popy el T iy ?%%?z%ﬁ??&g°%%??ﬁ3€“§&?ﬁ@ 15
corrrrunl ﬁat &Q&IQﬁ{g\gqﬁgrgemT@ea ERERE gndr@,hﬁglﬁ@ﬁ,@clg system according to claim

1, furt a displaying part receiving the result of the

residual lifeting sidPagd wncifbpmeéaiv&i:g dheé esp eiuabnl daet oupunteabifesmngaidar t
via the com‘rum cation ~network, displaying the received result of the

residual |idaed nisasnriagpdrt o a@ochmdnﬁpﬂt@yl netwarkt anchftoringg itpn concer ni ng
t he mai nt enance-recei ving equi pnent,
a residual lifetime predlctlng part for making a diagnosis of the
maintenance-receiving equipment based on past operation data stored in said
10 storage part and the latest operation data received via the communication
network and predicting a residual lifetime of the maintenance-receiving
equipment or its part; and
a notifying part for notifying the client of the result of the residual

lifetime prediction by said residual lifetime predicting part via the

15 communication network.

2. The remote maintenance system according to claim 1, further
comprising:

a displaying part for receiving the result of the residual lifetime

20 prediction by said residual lifetime predicting part via the communication

network, displaying the received result of the residual lifetime prediction, and

displaying part information concerning the maintenance-receiving equipment,

to be used for determining whether the part needs to be restocked or not; and

an ordering information outputting part for outputting ordering

25  information of a repair part selected based on the result of the residual

lifetime prediction and the part information displayed on said displaying part.



to be used for determ ning whether the part needs to be restocked or not;
and an ordering information outputting part for outputting ordering 25

i nformat iwo 0014851 epair part sel ected based on the result poft/IPtz078€si dual
lifetime prediction and the part information displayed on said displaying
part. WO 03/014851 PCT/JP02/ 07869 22 3. A stock managenent system
conprising: a stock managing part for rexeiving a stock condition of repair
parts in a client via a conmunication network, extracting the repair part
having a 5 fear of lack at lifetinme limts of the parts in service, and
instructing to supply the extracted repair part to the client. 4. The

st ock managenent system according to claim3, further conprising: 10 a
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prediction by said residual lifetine predicting part and instructing
supply thetlgxtxaated fepadi paas thé oliehe client.

4. The stock management system according to claim 3, further
comprising:
10 a data measuring part for measuring operation data of an equipment of

the client and outputting it;

a residual lifetime predicting part for receiving the operation data
outputted from said data measuring part via the communication network and
predicting the residual lifetimes of the parts in service of the equipment; and

15 a stock managing part for extracting the repair part having the fear of
lack at the lifetime limits of the parts in service calculated by the result of the
residual lifetime prediction by said residual lifetime predicting part and

instructing to supply the extracted repair part to the client.



