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Technical Field The present invention relates to a renf7elamant2®iénce
systemusing a conmmunication network such as the Internet. Background Art
Vari ous renote mai ntenance systens using a conmuni cation network such as
the Internet have been proposed. First, according to a representative
renot e mai ntenance system a client regularly neasures operation data of an
- equi pnent. such as nmanufacturing facilitigs which is used by the client. A
mai nt enance conpany obtains the operation data via the Internet. Then, it
determ nes whet her 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 renpte maintenan@@ESCRIPWIOMe this, there is an
advantage that the nunber of times an expert is dispatched as the
personnel in charge of check to a mnachine which is actually used by the
client can be reduced, and so on. Meanwhile, in the case of a breakdown of
the equi pment such as the REMOQTEMAINGENANGCESESTEM s necessary to
repair it. as soon as possible. Particularly, a breakdomn of a crane of
port facilities influences various fields to a great.extent, for exanple,
a cargo of a vessel cannot be |anded and hence the vessel cannot |eave,
and thersefore, it' is necessary to start the operation 27 January 2006 2

again as soon PO le by replacing parts and so on. For this reason,
the client Techmcal ls*‘ieh?

The prcsent 1nvent10n relates to a remote mamtenance system using a

| C 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
femote 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.
Particﬁlarly, a breakdown of a crane of port facilities influences various fields
925  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




generally has stocks of repair parts. The repair parts are the parts used
for repairing. However, a conventional renopte mai ntenandfelamyeryeld0onl vy
determ nes whether the abnormality is present or not at the present tineg,
and does not avoid the occurrence of the abnormality in the future. Hence,
it can sense the occurred abnormality quickly, but it has the disadvantage
that generation of a loss due to the poccurrence of the abnormality is

i nevitable. Even though the systempoints out the possibility of the
occurrence of the abnormality in the future, it cannot present what kind
of avoiding action to be taken in concrete to the client. Therefore,

i nspeagabnapoon as pogsible ypreplating pars tahd sovondiFog thist remsonstheeckarsar y,
and hence ¢osts are hardly reduced. In the nmeantinme, the repair parts

shoul geperally hasstackanlirepaispargel hagepair partsrare therparts uied fioe repaiting.i n
i sacvant agBORHEE 3 GRRMAARRBENTREIE ARICGIR oY HReT s 5
et 1 erehet Ei2aFRERa i BRssbl Brdie o BEAGRE B B 4G t el o

t hat , Is r I : i pare
for atubocamehi el Ak doropmfer ih $RT Al Hpihe iE Thn' FrSEIEL dctublcd
Enmbodubrersality quieklyy, &ue it hadvenlisadvasake Heathsehérsitord of Mk diei ot eance
system whi ch presents a client with an avoi ding action against the

occur oecureemde ofithexbbwomealityyisiinevitgbleuFver thovglalthe wgstehe pointerduttthet ake
the avoiding action quickly. Enbodinents of the present 27 January 2006 3
i nvenppssibddgiofithe mesurigace of ¢he abnarmaltithinthe fyatee ih eaninoit paesesbavhatock
management .operation.,to increase efficiency and.allows stocks to. be

i meRiof & 1% Agtien tapeahenin cenetede fadhelica, Theretere; nspeekionby, a

r enot mai n ance stenconpy-i Sing a .data neasuri art with dat a
measul1hGRRELACT StRPINE tEC velding aftoR 15 Heterely and et post gre Bardiven: of
the cli gfor neasuring operation data of the naintenance-receiving

equi pment and outputting it, a storage part for receiving the operation
data out put ipthel hefatihe, BRtBpARParssREuRPhE in$t8cR while considering lifetime

limits of the parts in service, which originally needs expert knowledge. However,

there have been disadvantages that stock management with this kind of consideration
_ 15 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,

Disclosure of the Invention

Embodiments of the present invention seek to provide a remote maintenance
system which presents a client with an avoiding action against the occurrence of
an abnormality in the future and allows the client to take the avoiding action Quickly.

Embodiments of the present




communi cation network and storing it, a residual lifetinme predicting part
for making a diagnosis of the maintenance-receiving ediiJasary 2086ed on
past operation data stored in the storage part and the | atest operation
data received via the comuni cation network and predicting a residual
lifetime of the maintenance-receiving equipnent or its part, a notifying
part for notifying the client of the result of the residual lifetine
prediction by the residual lifetine predicting part via the conmunication
network, a stock displaying part for,receiving the result of the residual
lifetime prediction by the residual ?ifetine predicting part via the
communi cati on network, displaying the received result of the residual
lifetime prediction, and displaying part information concerning the

nal nt efRRafoHeS&KY 1189 dBMBNtembR BEaMESRANEST sys‘f’&heWHiélh ngowet fgek t he
part needs to be restocked or not, and recording a stock condition of the
cl i ent niamagehent bpemdtmrktcimtedsewtiieidneyrald sllows weduks; tode mirdatizéed
information outputting part for outputting ordering information of a repair
part sel ect Adcoalieg ton anhaspagudf the inventies; dhette lis fpeovidedpradiendten and
the part ,information disp]ayed on the displaying part, a stock nmanagi ng
part fBrRIRENANCS FYRICMCPBIANSIEA data n@ﬁmp@éagﬂbtaoéa&g,maa%m HICERS t
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abnor nedminiicatidienétwiotk &nd dtoffby iha ReeRlahblifetime Etétﬁctiﬁg pentfot emakligge an
order for the part quickly, and to quickly take the avoiding action

agai nsa diagnasis of rthecranftendnecabosiving) eqyipiment Heasedton @astToperatipn data nay
not be necessary for the client to nanage ordering tines of the repair
par t s, stored athetstarage padtiaaddhe datestinperativndata reegevashviaghe cammwnigaion be

i mproved. Further, .since the necessary nber, of the repair parts can be
suppl ;'aﬁwﬁﬁnﬁ&r@é@&nﬁa fosidha) Tbepe S the BaincRpfaesel ik eduipEent She
lifetige part, a notifying part for notifying the client of the result of the residual lifetime

prediction by the residual lifetime predicting part via the communication network,

a stock displaying part for receiving 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 recording a stock
condition of the client to make the stock condition externally viewable; an ordering
information outputting part for outputting 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, a stock managing part for extracting, from domestic

and overseas stocks, a repair part having



limts can be calcul ated accurately while considering differences of the
respective parts. Therefore, the efficiency of the st@klanang@eo@nt
operation can be further inproved and the stock can be further reduced. 27
January 2006 WD 03/014851 5 10 15 20 25 PCTIJP02107869 Brief Description of
Drawings FIG 1 is a block diagram showi ng a renote nai ntenance system
according to a first enbodinent; FIG 2 is a view showi ng the structure of
the renote mai ntenance system according to the first enbodi ment in
concrete; FIG 3 is a flowhart of the renpte maintenance system accordi ng
to the first enbodinent; FIG 4 is a floéwhart show ng an ordering
procedure; FIG 5 is a block diagram showi ng a stock managenent system
according to a second enbodinment; FIG 6 is a view showi ng the structure of
the stogk, ngp : iR $Csdr VR i i

concr e?e; andﬁgﬁcr? rﬁife|tlgﬁézthﬁ1l%gWcha?’&5 ag@ lthhse stggc%%rirﬂa%tgge ﬁ%é’};éé{élttednf]the

accor diefthiad liféthee gﬁ‘é@i@ﬁoﬁ o dreedi dudda HetiMedsrelivtingasdry hind irditfucting to

| nvention Preferred enbodi nénts of a renote nai ntenance system according to
t he pragply thewxtradtedrepalid paretoethplcdiened in detail with reference to the
attached drawi ngs. Incidentally, each of the foll ow ng enbodinents is only
one node. Therehy, thesbant mayefindoeyt whdich pertpseewd: be mepladednai svireh

Himt et(irr}igg.t %ﬁgr%fore, it may be possible to present the client with the avoiding action
~ against the occurrence of the abnormality in the future. It may be 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.

Thereby, it may not be 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 may be possible to minimize the stock. The lifetime
limits can be calculated accurately while considering differences of the respective

parts. Therefore, the efficiency of the stock management operation can be further

improved and the stock can be further reduced.




First,. a first enbodinent will be explained: FIG 1'is a block diagram
showi ng a renote mai ntenance system accordi ng to the fid7staneatyd®0fent, and
FIG 2 is a viewshowing its structure in concrete. The renote nai ntenance
system g66@5/6i8g to the first enbodi nent includes a dat apopamgnissg part 180
whi'ch neasures operation data of a maintenance-receiving equi pment of a 27
January 2006 WO 03/014851 PCTIJP02/07869 6 5 10 15 20 . 25 client 70 and
outputs it, a storage part (database 58) which receives the operation data
outputted fromthe data neasuring part 180 via the Internet 1 and stores
it, aresidual lifetinme predicting part 50 which nakes a diagnosis of the
mai nt enance-recei vi ng equi pnent based on past operation data stored in the
storage part and the | atest operation data received via the Internet and
predicts the residual lifetine of the maintenance-receiving equi pment or
its partBeledrPestaiptem obkDeawanigs o as the part or the like), and a
notifying part 40 which wites the result _of the residual |ifeti mat

predi ction by tREGrdsisiwablock rdiagran pshowing fg Igaple Jpaydenancs S¥Emt nai |
and transmts it to the client. Further, it includes a displaying part (EC
termnal aexrding thafEsbepdOAMENty esult of the residual lifetine

i Spl ays 1 he r BBy 2313 dotia shovviaer U atue e BF he gl bRfybRagEe™ ©
whien T s Bewam arcarBiis i e R IR BLARABEGS | (°De " oot ocked or
out put s or der nBPnAcP kPO o7 HhEAEhdIE Al oed YA M eeul
of the re?ﬁglﬂ%t éﬁlBSH{rH@ntE" ediction and the part information
FIG. 4 is a flowchart showing an ordering procedure;
_16 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 sysiem according to
the present invention will be explained in detail with reference to the attached
op drawings. Incidentally, each of the following embodiments is only one mode
of the presen.t 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 rﬂeasuring part 180

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




di spl ayed on the displaying part.. The renote mai ntenance system accordi ng

to the first enbodinment is forned between a nai nt enancd Janorprap080 and the,

client 70.. Incidentally, the maintenance conpany 10 is structured by a

head of f Weeo3@48sand a nai ntenance center 10b. Further, theT/gPaemtss70

~includes not only a donestic client site 70a but also an overseas client
site 70b. First, the data neasuring part 180 is provided for neasuring the
operation data of the maintenance-receivgng equipment of the domestic
client site 70a and outputting it. The mai ntenance-receiving. equipnent

is, for 27 January 2006 WO 03/014851 PCT/3P02/07869 7 5 10 15 20 25

exarrpl e, a_gas turbine, a diesel engine, ner ewgr the like. The
data measdieng mrﬂﬂqgﬂltpﬁtsstlhu%tﬁjﬁé?tgf’oﬁﬂaét N&‘ aFECeNgs, the dat a
accurul ating/transmttin nd a hub 187 t.he ata '
Toasur i ng CRERGONGHE AU EoTD aa%m%spﬁggamré&g@wht% ernet 1
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provi ded a he dat ur| gF

~accunul at i r%’ﬁ%t“gﬁﬁg THevh é'ﬁ%@lﬁﬁg%ccu l{iph gﬁg}ﬁ}p&lﬂg%aﬁtoag t he
nmeasur ed t v d to
the data d8dhsTigMER pHfCand B FRS ﬁéb%ﬁeaet%@ﬁ%%‘i%% VIFES IR ARE
router 18 r EF aRendi h%aﬁeéaf eaRiRE dduaphidnt ot

- Further, %I%g?%gtﬁélggﬁ%agl ﬁ‘Eion?merce terlm nal |sepr0\}| eddtg t he donestic

client sit zﬁérelﬁﬁ?ﬁeﬁ?efe@fdﬂ f@lascm&pait%leﬂlé hikey) Gl 2y notifpiipt pAardo

di spl ayin the resul

which writes the result of the residual lifetime prediction by the residual
lifetime predicting part 50 to an electric mail and transmits it to the client.
10 Further, it includes a displaying part (EC terminal 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 lifefime prediction and the part information

~ displayed on the displaying. part.
The remote maintenance system acCording_ to the first embodiment is
29 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 equipmént of the domestic client

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




of the residual lifetinme prediction, and constitutes the ordering

information outputting part for outputting the orderirdy Jariary@806on of the
“part or the like. Manwhile, the overseas client site 70b is also
struct urg@ glofigsarly to the above-described donestic cl pemyreinres70a. | n
the meantine, an intra-office LAN 12 which is connected via an intranet 2
is fornmed in the mai ntenance conpany 10. Incidentally, an INS connection 3
and a dial -up connection 4 are all owed %0 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 forma DVZ 14, The firewall 13 is a security systemwhich is

provi ded on the boarder between_ the inside and the outside tg{ gge nﬁflwork
system arexampleaafgasctubingfa dighcd BngaNGad SOPIRHICEH LIRRE U 4H5t eh'By

trolli f th tside. T 4 i .
From an | e rerrEespHaIBO B sBectiyed Ry 3 ArtivataesiEafgas I8FPR st
to 27 J 2006 . 03/,01485 CT/ JPQ2/ 6 5 5420
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52 is fi rtsgﬁ,,p‘;qu{lﬂ dgﬁagg hForD'\‘E%ﬂs‘hrﬁf tihe hempepifuire eolOsoolingenaler is

al | owi ng e'operati ata to be received fromthe data nmeasuring neans
186. Furtherividedad ditek 84tal Sneapméaf edmeans hel §6P sdfmehe52 the tdada - t he

recei ved eration data can be tenporarily stored therein. Meanwhile, a
accumulating/transmitting device 185 for accumulating and transmitting the
measured data is provided. Incidentally, an FTP server function is added to

10 the data accumulating/transmitting device 185. Moreover, 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

1s 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 bfeakdown 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

95 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




data host server 57 and a database 58 are provided on the LAN 12 of the
mai nt enance center 10b. The operation data which is temyossmuaiw20@6or ed i'n
the hard disc 54 is transferred to the database 58. The database 58
consti t utvases/dims1st orage part for permanently storing thepopermiorsm dat a.
Meanwhi l e, a data analyzing neans 56 is provided on the LAN 12, which
all ows analysis of the operation data, diagnosis of the

mai nt enance-receiving equi pment and resgdual lifetine prediction of the
part or the like. Nanely, the data analyzing neans 56 functions as the
residual lifetime predicting part. Incidentally, an original copy of an

I h whi ch '
means. 56 f%sﬁéfm'p&?vgr ondhedOMZ: K <t BEAOLTSRDIRAY M BRGPSS FRarolgy i o
ot yi L,Sfﬁa}:?x%ﬁép it TGt et feunier 7 isrprovaded BB BMZ 3 sore
whi ch di ct th | i di [
provi dlia ﬁ'éitc e%@ﬁﬂ@%ﬁ{:“ﬁg%?@“&ﬁdﬁ& lrIlreeSr Eyl g%l EPEE?HCS?TBL: Spr eparing’
means and a DG
ils provi ded onﬁpﬁ%SfekNﬁiezﬁg%idtﬁﬁﬁ Slmau E\]?&? g%@gctﬁ(r: § %ﬁgﬂ{ lCQﬁlé?%ﬂ% 4
electric: t _ d oM
means 86, * Ew“%%%‘%@%%e‘ﬁ%?&%% AR %%%‘FIE’E%%-‘F% s
resul t of %W%é%' 3 ii§ ﬁﬂsﬁ?rﬁ%ﬁﬂ%@b‘noﬂ]@wqtﬂ bkeharifead bffien,10uan be

pr epar ed. anwhi [ e e mal | server 42 is provided on the DMZ 14 of t he
head of fi Qﬁeﬂéiﬁz sHoWial thBeopyrafionedal Rebelecebidd Hrm lthetdaasneaduing o

the client 70
means 186. Further, a hard disk 54 is connected to the FTP server 52 so that
the received operation data can be temporarily stored therein. Meanwhile, a
10 data host server 57 and a database 58 are provided on the LAN 12 of the

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 maintenan'ce—rcceiving 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 analysisA 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 parf 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



In the neantine, an EC system 30 which provides the part information
~concerning the mai ntenance-recei ving equi pnment and r ece#dshuary 2006der _for
“'the repair part is provided. The EC system 30 is structured by a parts

book daiapgsfiistd and a VEB server .32. First, the parts heqkpsaiabase 34 is
provi ded on the DMZ 14 of the head office 10a, into which a copy of a

~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

mai nt enance receiving equi pment, exploded views, and part views containing
the part information. The general viewis first displayed, and when a part
thereof is selected, the exploded view of that part is displayed, and
further, wmiseit af phet residunlebfetimesprestiedan and tharkikeag ettt Gy ©6 s
allowed to be displayed, thereby facilitating search of rt.. Further,
the WEB spropared2 MeanwbileeSheandib Semer s i PO oo tae D2 T8 6.0 | ne
parts book can be viewed fromthe outside, . I\/bann/ni I e% ? file t%f an.or der
formis chead effiep aesouthatk e prepared glReEiG RS £l e, {ranspyf] grtr‘?eg]eparty
such as the nape of the client, the nanme of a requesting office departnent
and t he nghenbfUan | nput person, part information such as the nane of the

Pequedting nunodt , BeeqigaBiis: aafl Jiy SYstm *0C W PERler B8, 1ArE
met hod, an 03&’3?'1% 1"3603} &Eﬁ@%é'ﬁ?ﬁﬁehm'}&%’ﬁ‘&fi@f@mﬁ“ andofedeiviedrdoher, a

list of a _ rt-intformation is yed so that these can
January obBRCSToWRD R, PRI iRt deohe B FeP5n 29 oo b T
parts book database 34 and a WEB server 32. First, the parts book database
34 is provided on the DMZ 14 of the head office 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 1s
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 vliewed
from the outside.
Meanwhile, a file of an order form is created on the WEB server 32.
20 Information about a cphccrne’d 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 past, 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
95 form. Further, a list of a plurality of the part informatilon is displayed so that

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




requesting button in the part view of the parts book so that the part
information of the part is automatically inputted into 2héarorget006or m by:
selecting it. Thereby, it is possible to avoid the m stake in transcription*
to the OF@&HOF485IM |In the nmeantine, a quotation prepari NngdRypeaHakd S-
formed on the WEB server 32. The quotation preparing program prepares a
quot ati on based on an order which is the order formw th requirenents
being inputted. Incidentally, the datalgse server for EC 31 is provided on
the LAN 12 of the head office 10a so that the latest information which is
necessary for business, such as a selling price and a stock condition of
the part, can be heJd therein. The WEB server 32 downl pads the | atest

i nf or mat i SRIPFHYMRE neutanabashie pary ariewoofEthe 1pars dbppkpapethaththe part

guot ation.. Further tﬂﬁhV\EB erver 32 .downl oads the electric chart from :
the dat abd¥® Oglé?i\%'? PortPePA] 1SAYtamelicel Y Inputtes pBta,itBGeardsy foren chyent .

A net hod qf t ng..t has- st ruct.ured r t e _maint enance system according to
the f1rst veltalTiiinctRerRbYnl IS HERSItIEac BYCHe FhG RPaKeotn (AR RHALD heFI G
3 shows ad‘!d iz\/ﬁ?&qﬁt of the renote nmaintenance system according to the

first enbSdi ment P Fi rst, the data neasuring neans 186 neasures the
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reason of the abnormality can be grasped and normalize y stage.
The neasudadidentaldy, the databasé seiverfomBC 8d fsr ded &t the LAN 12 of the '

accunul ating/transmtting device 185 to the 27 January 2006 WD 03/014851
PCT/ . P02/ die@ddffice 10a so that the latest information 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 mainienance-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




head office 10a. It should be noted that, only when the operation data
~exceeds a predetermned threshold and is determn ned to 2Yelanoanrao@s, the
operation data may be transmitted with an electric -mail of the purport. By

di rect| yweQBRe&ksi Ng fromthe domestic client site 70a bypthepudioadsoup and 5
connecting fromthe overseas client site 70b via the Internet 1, it is

preferable to reduce comunication costs in both of the cases. Meanwhile,
in the head office 10a, the F FP server;;52 receives the operation data and
tenporarily stores it in the hard disc 54. Thereafter, it is transferred
to the mai ntenance center 10b. In the maintenance center 10b, the 10 data
host server 57 receives it and permanently stores it in the database 58
(step 112headeodficet ABadatla shoailgzbagrotednthats ondygshemdhspeperaiion daia from

anal i ngexaseits agpredelaTh e e BRApABY: 5 ARrRURCd N B HUnRARIALy LR

bt esence eperaiion deiiorHal e, TSI HIRLAALel o RURGTHUE WEEOFbrTY at ur e
* oper at on die¥oponuding, troan e SIelp oS oy REHLA 274G "
"opi acsa, conneCrSBIOBIEANGTR (TR ROE a the FERIG 15 RpRsesblé© be

i dentifi egP(féﬁ‘g&péﬁ}@%‘%mﬁgoh stsaﬂp%f%df ihe ésseQot present,. the residual

lifetime e 1s predicted (step 120). The residual

lifetime is preg| 0 rhSaPPfiee 10t CiheaBTRyséwetl S yewivedhehe
function of thewgg{%lf‘ggpé’[ﬁhe []Ihi%ke(?d&gnd IS% on. Then, the result of the

anal ysi s Qﬁ)etrg‘ﬁ’oﬂafa@a andl pcpssrafibpREorsS it $n tRS hiakd Idist a1 cThdrealibrcitris c
chart which is stored in the database 58 (step 122). The electric¢c chart is

formed forsagsrreditothe asieteenee\diengcreblb pietbe maivtanasce zeatenddly thoos WO
03/014851 12 10

1o 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 n

15 the maintenance-receiving equipment (step 116). The presence of the

.abnorma]ity 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 s0 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




PCT/ JP02/ 07869 history of the mai ntenance such as the part replacenent and
the like are witten therein, as well as the result of2%JJauary®t0p6i s by 't he
data anal yzing neans 56. Further, the result of the analysis by the data '
anal yzi 'WOMARSSEG is transferred to the mail prepari ng HEARE28B69 and t he
mai |l -preparing neans 44 prepares the electric nmail based on it (step
124). When it is determned that the abnormality is present in the

mai nt enance-receiving equipnment, it is 13witten in the electric mail
together with the part or the like identified to need the replacenent. In
the meantine, when it is determned that the abnormality is not present in
t he mai nt - lregel Vi i n |t 4l | | e ri: LI
togetner HNERNE 108 PE T ARKFRCE Fath oo i it rEERortral 6L HFe Be . o
the |ike. | LYol C It 14 ' I e the
electric %Wé‘lgﬁﬂégdr]\’g% h‘g"@?"}e%tﬂ?% cﬂ:c attr(tﬂslﬁ?\ef ghm%%whgﬁ‘?e@tﬁ ?1 n%!ﬁtfiﬁg

di agnosi spdapsfdd.l ed as it is. Further, in both of the cases, it is )
preferable to append to the 15 electric nmail the newest technol ogy

i nformation conggithefOtHehfeshi bf Qhe tdilydik kA thiddata hhalyzin@isedes5606 the
client to obtain the newest technology ~information when neCessary and to
updat es t heramsfatiah e the et pyéparing quepnedd, anddhetmaireparngimeans 44i s
possi bl e for the maintenance conpany to increase opportunities. to receive
orders fopré¢pmepdhe edectricambilkdeaseid ohat (stepsi24)20Wlygre it Boddtusined fated
electric mail is transmtted to the donestic client site 70a and the
overseas thé eatimogimadityois, présemigin tthe mdintenangerregeivangt aguipsaent, df fisce
10a (step 126). .Incidentally, when_ it is determ nechtﬂﬁt .the, abnormality -

i s presenwiiticn i theelcsne meail tegether with4¢ paer thenbke identified togeed; s

also trangmtted to a bile termnal 184 .such as a cel]ular phone qf the
client at tlyq‘,,éeglgﬁgn@pﬁen?n m\%wtﬁppo\’?ﬁ}‘ﬁ@ 1 %H?@&ﬂ}laeﬁéhétﬁlq E&E}‘Hgﬁﬁgiyl Y,
21 Ja%) s %%?Gpr\é(s)egt?’/ir? ]tﬁg 5nllaintenance—receiving equipment, it is written 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, if 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 cofnpany
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,



13 10 15 20 25 PCTIJP02/ 07869 in the above exanple, it is structured to use
the electric mail as the notifying neans to the client37 famuamyt2006 not
restrictive, and a tel ephone, a facsimle and the |like may be used as the

noti fyi n‘? rggﬁﬁﬁﬂ Next, the client places an order for thgcpghodsG 4
shows a Powc art showing an ordering procedure. First, the electric mail
which is received by the client is displayed on the EC term nal 182 (step
130) . Next, the parts book is displaygd on the EC term nal 182 (step 132).
In concrete, an access is first made fromthe EC termnal 182 to the WEB
server 32 in the head office. Incidentally, a URL is given to each client,
and a user ID and a password are given to each office departnent. inside
the clientn thhabeby exkegdeny isetmatesed Byuse phe elaggricimeaid as she gebdyag s
made to the parts book of the mai ntena_nc,e-recai Vi r]g equi p nt.tﬁker}‘gﬁhar ge
by each ofmé¢ans idefhsr ehent; bubfit ihBobFeHREIVRNARR 3 telaphonG, A HCSHIRE
termnal 182. In the parts book, .the general view of the

mai nt enandhe likeanay g usedi asnidStNAEYIRE g"fea(ﬂ‘isspl ayed,” and, by selecting a

e ecting o par Neetscrcn RIS 0 ordey Bdhemathab1C) Fhovar HRWapst o™
B ect rpe chamingarardesing Brécedire: ks, Me Q1088 lafl VAR IOAFH Y, |\
o be redRBaETOs Wishlaysdoft st HRCtr Altha S8z el IINTINERE R e ecs
necessary,p 4l &C‘?ﬁt’lsﬁgf% ﬁ,&ggg%ﬁnidﬂ?rlﬁzscéfﬂge 98! InScaiceerr! ad doeess

Ordering the par e order rmed”by inputting the
requi remeng Sﬁfsi'trﬁa(?@ $r@hofle BT Windinal i1800toahe OWEB@ivert B2 inothechewdi
|

party, the part Information, the information about the

office. Incidentally, 2 URL is given to each client, and a user ID and a
10 password are given to 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-Teceiving 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 b¢
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
75 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




contract and so on are inputted into the order form Incidentally, the
requesting button is set in the part view of the parts Bbbddauary 2006t t he * _
part 27 January 2006 WO 03/014851 PCT/JP02/07869 14 10 15 20 25 information
of the pWix03{034%ut onatically inputted into the order for mGiyIPezeIseTting it.
Further, it is possible to display a list of a plurality of the part

I nformation so that these can be ordered at the sane. tinme. Mreover, the
client can make a request to prepare th&dquotation before a formal order
(step 136). The quotation preparing programin the WEB server 32 downl oads
t he business information such as the selling price fromthe database

pr epar eé‘z’ﬁﬂéﬁgﬁ’%@%ﬁ’@%@[‘we{rﬂifé il Rph Bt By e R BP0 Ry e
Seheaul oa SEReuEi PPt tls iRsSIAE oRhisPRy il dIOLERY BQuRehbn, ©
client by iﬂﬂi’i‘ﬂﬁéﬁ’tﬁf# Rg tﬂg‘fﬁ%§§gggﬁy‘s&?§§l‘%¢|%mé ek Rfndat abase server for EC

31. The client confirrns e quotation, and places the formal"’

order (step 138 r [ j«N i [ t ;
Cerm oy MPRIRELIBE ARG L SGUION O ey etop,

thus- s§r utlefioRd ar RiThidl oRlept(EN1863Y STRE @lotahiont preparingpesrmntin thel t is
possible to present the client with an avoiding action against the
occur r encVEIB sbevert3 domtriloyds the besingssirformatidn supliastthe aellognpertkei onal

renot e mai ntenance systemonly determ nes whether the abnormality is :
present orfromt thet databape ssever fornBC Ahdbdsed omotheaondat whech s formedas of
the abnormality in the future. Even though the systempoints ., . '
above, and prepares the quotation. Further, the client can make inquiries to
the WEB server 32 whether the part is in stock or not, when the ordering part
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 pbint, 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 abnorinality in the future, it cannot
| present what kind of action to be faken 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




| out the possibility of the occurrence of the abnornality in the future, it
cannot present what kind of action to be taken in concdfelasuaty 2006 client.
" ‘However, the renote mai ntenance system according to the first enbodi nent.

~is strughyesti Y, i ncluding the data measuring part whichpciBasir&s the
operation 3ata“o t he mai nt enance-receiving equi pnent of the 27 January
2006 WD 03/014851 PCTI JP02107869 15 5 10 15 20 25 client and outputs it,

~the storage part which receives the opelrsation data outputted fromthe data
measuring part via the Internet and stores it, the residual lifetine
predi cting part which nmakes--the diagnosis of the naintenance-receiving
equi pment based on the past operation data stored in the storage part and
the | at esicliepersaid outpatsait ehei stedage gparhewhicternetivaadtheppparasian wdua
residual lifetinme of the part or the like, and the notifying part _ which
writes theutpstied fopmt Hee dasa duedsuringtpare vise dbecintemalyand storesi Hushe
lifetime predicti ng¢part to the electric, mail and trgnsﬁilts it to thﬁ
client. Thesidesl dlif¢timer qpiedictingedpaiti nyhpay « makssy28e Heengses allodngat a
~and "~ determ nes whet her the abnornmality (i:ls rhesent in the .
mai nt enandvainéeRangents cebngHPmSNt fsed o1t hoRaxt PREFAUGLA §teged &n
‘present, identifies the r r he |ike .ch nee e and,
when tHe ABHCTHREASE: paqtsarﬁggﬂ%ﬁg@éﬁpper?}}%%g !'{:‘,ﬁ%lvg s?%ugfe F'lﬁf% i ngn%f t he
part . or -th‘el'iée. Fur t her n.th b | § i sgnt b
Fransm ¢ iRGSS heareoREie) SR, B8 Bt B lHe/ 1@, BBMER nofitiTR part
the like identif.i te nee p @lpgqn ; biedithe Rhé Rsidign the
‘abnor mal i t\VE&i‘ &‘}Jﬁgﬁr@ eneies?lltlt tB?vF/rh!Etllee%_?l itr%f?t?gg_ePectlri cIl r%i | together
with the ngswie Bledibfing $arditthe! dibsiridait £ tahois it 16 thelienwr
The residual lifetime predicting part analyzes the operation data and
10 determines whether the abnormality is present in the maintenance-receiving
equipment or not, and, when the abnormality is present, identifies the part or
the like which needs to be replaced, and, when the abnormalily 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.
90 Therefore, it is possible to present the client with an avoiding action against
the occurrence of _thé 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




the li-ke, and transmts these to the client in both of the cases. Thereby,
the client is able to find out which part should be red daredrya@006hi ch
timng. Therefore, it is possible to present the client with an avoiding
action a¥yd) #4a148ihe occurrence of the abnormality at the pcesEmbdsh ne, and
what is nore, it is possible to present the client wwth the avoi di ng
action against the occurrence of the abnormality in the future. Further,
since a |l arge amount of the operation daga can be obtained and hence the
correct residual lifetinme can be predicted by using the Internet, it is
possi ble to present the avoi ding action accurately against the occurrence
27 January 2006 03/ 4851 g JP02107869 16 10 15 20 ﬁ){S of the
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- above- desgigtWwedk wal 't@Uﬁecﬁ@éaﬂi@wnmhﬂlédlﬂ)mw , usitfy TB8stablished
mai nt enance system according to the first enbodine t I's Structured by

i ncl udi ng Ihteendi spiteni. nMemarwhile) oh theegaivesndite camerkidedfit ihpogsibliedien
lifetime prediction by the residual lifetinme predicting part via the
| nt er net, idcspseywrdeheccaptain ofl thesnhinterdandeerecesviigabqipme¢ntner its parts
by providing the remote maintenance system with the above-described
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. Thereby, 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 showihg a stock management system according to the second

25 embodiment, and FIG. 6 is a view showing its structure in concrete. The’

stock management system according to the second embodiment includes a




prediction, and displays the part information concerning the naintenance-
. receiving equipnent, which is used for detern ning whetdfalantay 3686t needs
'to be restocked or not, and the ordering information outputting part which

out put s dering information of the repair part sele on the
resul t 8158??@‘ ¥sidual lifetine prediction and the part f‘?\ gﬁﬁrer@t%:%gn

di spl ayed on the displaying part. Thereby, 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 &%nor mality in the future. Next, a
second enbodinent will, be explained. FIG 5 is a block diagramshow ng a
stock managenent system according to the second enbodinent,, and FIG 6 is
a vi ew shgycradisphydhpusirerehich disptayat stockheondisiomskoftiagepesnpasissirem
according to the second enbodi nent includes a 27 January 2006 WO 03/014851
PCTI JPCR 1617889, lahdlCa 1&G02R AEmapingk it pwiyeingoblains whicc htagks goagdiiens ck
conditions of the repair parts in clients, and a stock managi ng part which
obt ai ns tﬂ'spi;aym:kbydﬁdistd)(dhélspdia}spgagﬁétl-vb'cythehlaﬂt@mﬁ!keﬁifaﬁqséb? AgPPaRAry| a
the Internet, extracts the repajr part _.having a fear of .lack at the
lifetime hawvingsa §¢an eflaskratdhe difeimg Bﬁ%“saﬁ’iéﬁlfhgﬁ%é@ SETHiEL, AlHinpLRuges
repair part. A client A has a stock 196a of the repair parts, and records
its condiasepplydhs eppERatter ni nal 192a. The stock condition of the client

s o o o e Lo Sl ol S (LT, b,
formed on th&i[tir@’*’f'%%;pii@ﬁt £l inSnb1 4920t PHEnishK IR dilibe & thelLishoAk is

condi ti on“®#d
allowed to be viewed from the outside via the Internet 1, thereby forming a

stock displaying part 190a. In concrete, a WEB server 194a is formed on the
‘10 LAN of the 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.
' Inéidentally, a WEB server of an Internet provider may be used as the WEB
server 194a. Incidentally, a stock displaying part 190D 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 regulérly 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




partsis stored. In viewi ng, input of a pas'svvord may be request ed.

“Incidentally, a WEB server of an Internet provider nay 2eJamed 236t he W\EB

server 194a. Incidentally, a stock displaying part 190b is fornmed in a

client 3Sw0YR5 - Meanwhile, a stock 66 for the repair Rands, SO
pr epar e?ﬂl)n a maintenance conpany 10. Simlarly to the cli e"%?%&sgdl-de, It

Is preferable to provide a WEB server 64 into which the file of the stock
condition is stored, and allowit to viewed fromthe outside via the
Internet 1. In the neantinme, a stock nmanaging part 60 is formed on the LAN
of the maintenance conpany 10. In concrete, a managing termnal 62 is
provi ded as the stock nmanagi ng part 60 so that the stock conditions of the
clients acendigul whigh\s steddandhehWisBaeksendf eheh dlican(steprBi@ini Naxt, y
managed by the follow ng nmethod. Thus=structured stock managenent system 26
i s used athef bf¢toms. limiG of the hespective panthavhichfare eetgaldy kn samdgenarthe
system according to the second enbodinment. First, the stock nanaging part
60 regul amachime ek she clicntars calgulased (xtep7l 42h ubnoydemtel ywheolificsime 1anit
PCTI JP02/ 07869 18 10, 15 20 25 condition.which s stored in the WEB server
of each cPf&ach(pagpisigalyulated frony e history net theimainignancs, 2as peerdgee
parts whi are tually i ervice.i.n,t.he. machine of .the client are
cal cul %t eﬁ?fz%poaﬁ% pafts QL s Kinfdn theomaghines of thesamgdHngaafd;
calculated frgmt hi story of.the | hi enance, an er.a lifefi f the
arts of (i e KRRt TR rBaimBA LV THE EanokiTek e e D
Then, they: Il | f of lack at the calculated lifetine
it o UEERBELRR bty ep R0,
. It is a matter of course that the breakdown may occur earlier than the
lifetimne limit calculated from the average lifetime, because of the differences
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
29 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.




It is-a matter of course that the breakdown may occur earlier than the
~lifetime limt calculated fromthe average |lifetine, bedadawagf2iibe _

di fferences of the respective parts. Therefore, when the result of the
residual_lifetime prediction by the residual lifetinme p Wl art
accordiﬁﬂopﬂg?ﬁﬂ'first enbodi nent is used, the Iifetineﬁ |%§%?%%3g be
calcul ated accurately fromthe residual lifetines of the respective parts
whi ch are actually in service. Then, t repair part having the fear of
lack at the calculated lifetime [imt can be extracted accurately. Next,
the stock managi ng part 60 instructs to supply the extracted repair part
tothe client. As its precondition, it checks whether the repair part is

in stock or not Bynuiag fRishsenenced cooriamyaridpenserps istén atveding to shen
stock in the mai ntenarice conpany 10, it instructs to supply the repair part
fromthe steskd eaitanlifabn) liketmnibdee, nhe possibls tomcrieass thecefficicneie of

mai nt enance conpany 10 and in the case of errergf“r;cy such as the case where
the breakdmyk imanagemsntyanektuminingiza the stoskk atligipainhdhercshave hegRs t he
stock condition of the other client B (step 148&), V\hen&djhe rﬁgg.r .part is
in stock ithe disadvainéagessthait tthe sseck smanagsmgypviile comsideing nge €Bhe

client B (step 149). .In this, case, th t i I ed th lient A
o tor Sho OfcE| SSPURIER S 1S AU GRAQEPESAL BT PR ot Stk BpoagerdEnt

{ RS- St o OGraHOR o dRCHRHRB L a5 BETe D, et 1% e 4ot ot i i o
ranagenendnaitls ek e nimbs lt UEhrsafed 1 VETENOH: I8 48Ky, o
prepare for the sporadic breakdown of the machine.
| However, the stock management system according to the second
10 embodiment 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
'hav-ing 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

95 advantagf_:s_. :




- the dirsadvant ages that the stock nanagenent while considering the lifetimnes
of the respective parts is quite troubl esone and that tHelaueoik2G¥bnagenent
operation is inefficient. Further, there has been the disadvantage that it
i's inevisdigpidasdshat a | arge nunber of the parts need to bgcifecle9sds | N
order to prepare for the sporadic breakdown of the nachine. However, the
st ock managenent system according to the second enbodinent is structured
by including the stock displaying part yhich 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

di splaying part via the Internet, extracts the repair part having the fear
of - | ack atndusirial Aevaibabilityrits of the parts in service, and instructs to
supply the repair part. Thereby, it is not necessary for the client to
manage the or deSiREE tif i ssteactured rEpdnelyslings thes dlath smeasiring rpast exbichof
the stock nanagenent operation c be i nproved. Furtfher, si.nce the
necessar y MGASHHET the Qﬂ?éafb‘aﬂt‘fat%é%n He nAplsnancRHEsCHaR8se@pment qisthe
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structured by I nc g the asuring part asures the
oper ati onjglaiRe Ofstdﬂﬁggﬁ%.ﬂﬁ eRAAC]hE qalest NBpesutidire datLf rddeeved! VRN tiRNd

outputs it, the-stordge ‘part which receives the operation data outputted

fromthe datfmiBicitiong neewbrli andl cpredictsatthen reeidwalk lifetime of the

| 10 maintenance-receiving equipment or the part, and the notifying part which
notifies the clicnt 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 replabcd 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.




stores it, the residual lifetime predicting part which nakes the di agnosis
of the nmintenance-receiving equi pment based on the p&JtJaapsny@006n dat a
stored in.the storage part and the | atest operation data received via the
conmruni cati on network and predicts the2vesidual lifetinme of the 10 15
mai nt enance-recei ving equi pnent or the part, and the notifying part which
notifies the client of the result ofyiigggesi dual lifetime prediction by
the residual lifetime predicting part via the comuni cation network, the
client is able to find out which part should be replaced at which tim ng.
Therefore, it 1is possible to present the client with the avoiding action
agai nst thk occurrenéa:enftoﬁefmam&m@ggnem@oﬂpﬁs ure. 27 January 2006 .
21 CLAIMS: 1. A renote mai ntenance sysiem conp isil?%: a data measuring
part with a data detssumeaspringpparivwith i sdathnicabheflgi hedns which is

mai nt enance-recei ving equi pment of a client for neasutring operation data
of the nuilR de- & quainiemancespecorving equipmehpofta olicht fornagndne part
for receiving the operation data outputted fromsaid data measuring part
via a comfReaN dafarnfi therraintenancerieogiving equipeséntuaid dutpattineitpr edi cti ng
part .for making a diagnosis of the maintenance-receiving equl pnment based
on past oper at i 5lfage parb fet receiving thesopsration data catputiéd frorh esaid
operation-.data received via the - coqmupi cation network and predicting a
resi dual 1% & PRE ViAd corapumdeatioscretwonly andustoringtitor its part; A
notifying part for .notjftying the client of the result of the residual
Tifetime predi & ifﬁﬁHBﬁi iépﬂ%feem eling iprast for maldnpcaidiggpasis of thet he -
conmuni cag net wor k: .a. st ock, di'splayi art for receiving the result of
‘the resi dﬁg?&cn&ngc@rcdemng eqmpmen% ﬁglscggm? past operation data %torcd in

said storage part and the latest operation data received via the

commonication network and predicting a residual lifetime of the
. maintenance-receiving equipment or its part;

a notifying part for notifying the client of the result of the residual
lifetimo prediction by said residual lifetime predicting part via the
communication nétwork; |

a stock displaying part for receiving the result of the residual

~ lifetime prediction by said residual lLifetime predicting part via the
-communication network, displaying the received result of the residual |

lifetime prediction, and displaying part information conceming the
maintenance-receiving equipment, to be used for determining whether the
 part needs to be restocked or not; and recording a stock condition of the
client to make the stock condition externally viewable;

an ordering information outputting part for outputting ordering
information of.a repair part selected based-on the result of the residual
lifetime prediction and the part information displayed on said displaying
part; '




lifetime prediction by said residual lifetinme predicting part via the

~ conmuni cati on network, displayi ng the received result WJahaanyQ@()dual

lifetime predjction, and di splaying part information concerning the
mai Nt enance-recei ving equi pnment, to be 2ked for determ ning whether the
part needs to be restocked or not; and recording a stick condition of the
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of the -paesiduah lifsGe ﬁaﬁéﬁ.ﬁ lﬁﬁﬂzdtﬁi‘#u egkishtabg ! i fetime
prediction by said resi dual : t| me predicC g p ﬁ{'Dpllai*:ghléngjtructtling to
supply thqepmmmcﬂlg_mggt.r part to the client.






