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priesent a client with an avoiding action against the occurrence of an
abnormality in the future. It is structured by a data 2/na8aRi#¥Spart 180

- which nmeasures operation data of a nmaintenance-receiving equipnment of a '~
client and outputs it, a residual lifetine predicting part 50 which

rocel ves the operation dWWWMSSIfAOI“t'ﬂﬂilIlﬂiﬂﬂtlliﬂlIlllﬂ#iﬁﬁﬂllllIlllllllmlllmmﬁlllﬂllﬂl ia
and predicts a resi dual Ilfetl me of the mai ntenance recei ving equi prrent or

its parf¥ =1y St%ﬂrfgsf’r“ﬁ’g Eysepean poAt REITED  Foniot/eer dodaeonit @Budbbresaiions, Rgr o@s talizal
lifetime "pr ed ‘tion by the residual Ii f @1t Nages orfrodel prdtiborvgafomt r s Brgtaghedirgin-
el ectrirebligmil and notifies it to the cl "EBaY 4t Be4REq Htefidiomne. 27
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Technical Field The present invention relates to a renote mai ntenance
system using a comuni cation network such as the | nterdfelanuByc0§éound Art
Vari ous renote maintenance systens using a comunication network such as
the Internet have been proposed. First, according to a representative
renote mai ntenance system. a client regularly nmeasures operation data of an
equi pment such as manufacturing facilities 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 renote maintenance systemlike this, there is an

advant age that the nunber of tineDBSCRIFFHONs di spatched 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

t he equi pnment such as the manufacturing facilities, it . is necessary to
repair it, as soon as poséiBMaO’I‘EMAINEE\]MCESXSMV\M 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 therefore, it is necessary to start the operation 27 January 2006 2
agai n ag soon as possible by replacing parts and so on. For this reason,

the client generalJly.has stocks of repair parts. The repair parts are the
parts used Tfﬁﬂﬂﬂ§ﬂ Fﬁﬂﬂg, However, a conventional renote nmaintenance system

only determ nes ther the abnornmali | S ' t
time, and does nofD&PLFEEnt m%elﬁ&% F?lé%eéoo? %ﬁ‘g’?ﬁ%"gﬁl@%" gtsy%&?%gl g?%te%r e.
Kence, it can sense the occ I qui ckly, but it has the
.ﬁsadvant ageOPRIGR gpgpfwgﬁﬁégl?%l ?%ggéggﬂghﬁéc?'the occurrence of the
abnormality is inevitable. Even though the system points out the.

possibility of the occurrence of the abnornmality in the future, it cannot

wh
pr esent.10 at

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




ki nd of avoiding action to be taken in concrete to the client. Therefore,
i nspection by the expert for selecting the avoi di ng acii anupty d86essary,
and hence costs are hardly reduced. In the nmeantinme, the repair parts
should be in stock while considering lifetime limts of the parts in
service, which originally needs expert know edge. However, there have been
di sadvant ages that stock managenment wth this kind of consideration is
extrenely troubl esone and that the stock managenent operation is
inefficient. Further, there has been the disadvantage it is inevitable
that a | arge nunber of the repair parts are in stock in order to prepare
f or aagpor aslisoohrasapoksiblediy réplacmghpars abdssd onuFer dhist reasbny thet cloent
Enbodi ments, of the present_ invention seek to provide a renote maintenance
syst egcnpiatly hasateckscotreppir partswihp repaiaparts argjtheartsmsed fon sepaiting.
occurrence an _abnor mal | %i\tl)ni the future and allows the client to take

t he avoi di ng"JEEYEn HuFAERIER HiGtE n IAIBIENARGEE KPYsieRt oMY JdRigEMNSS006 3

mnagEADEC Bl ABpBHRHATHEptERRE B Rt B8 WRermaT, HBucdhd pr fusitoe”
m ni gm@%ccéga%éﬂ oPGhE Oalﬁ&rﬁx%ﬂ?ftin%et felgufef)m{deo Nt chi&chsk SthBrcfEéhg%Ei’ a
renote nml ntenance systenconprising a data neasuring part wih a data

neas uabnarm@Eiysquivkiyc but $t has el HRddiantagsghait gharpgitor 6€Qi Mss dueddi heent  of
the client for neasuring operation data of the maintenance-receiving

equi poecurremee ofitipeiabnomnality is intvitalge. Epen tthowgh itlee siyvieny polvets apgrthti on
data outputted fromthe data nmeasuring part via a communication network
and spessihyitytof theagsumgace lofthe ahnoymalitycin the fusure, itocanyeitipnesens vdhadgnosi s

of the.npi ptenance-receivin qui, prent based on. past, operation data  stored
in thgngfefazj@l aclpg to 'Il?égfﬂg%é@ CopeLchs F%%Q)‘gieé}tf e , {1sReetien by
conmupi cati on .~ networ.k d predicting a residual lifetinme of the
o e DIERKREP SoE SCRlite 3¢ a%RRAnE acRBn s HERRSAEY. and R oftts i brdly
notifylpgejjhe client of the result of the residual lifetinme prediction by
the residual lifetime predicting part via the conmunication network,

In the meantime, the repair parts should be in stock 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




a stock displaying part for receiving the result of the residual lifetinme
prediction by the residual lifetine predicting part viadf Jeheary@@f6ni cati on
network, displaying the received result of the residual lifetine

predi ction, and displaying part information concerning the

mai nt enance-recei ving equi pnent, to be used for determ ning whether the
part needs to be restocked or not, and recording a stock condition of the
client to nake the stock condition externally viewable; an ordering :
i nformation outputting part for outpugting ordering information of a repair
part selected based on the result of“the residual |ifetinme prediction and
the part information displayed on the displaying part, a stock managi ng
part for extracting, fromdomestic and overseas stocks, a repair part

havi ngiRendiafuaesk &@Ogréviﬁef gaferfibte afkinfinahté eé)}’é@n' wHitls MMowestBgkts in
service calculated by 'the result of the residudl lifetime prediction by
sai d r asmindgement bperatrpteetice¢asedfiazidncanhd alddwestocks tbde miniplived.he
extracted repair part to the client. Thereby, the client may find out which
part shoul d Becemhnhgcled ant aspeat hof tthei imyentitey d¢heree is ipronidedper peswitdl e to
present the client wwth the, avoi ding action agajﬁst t he occurrence of the -
abnor nE1GIRENARCG RESIEMCORPIISING m@t%megmgopw%ﬁ tah@atadnﬁwmﬂa&e an

d for .the. i ckl v. dt i ckly t.ak h i di ti
So <P SRl L o RSk e b B diBlat RO BT bl oy

t b ‘ - ' ' ti . of.. t [
R e L R R AR L
. e : b
suppl + Bart (EEEL QAU ing RO 4rARORSRA SRIYNRATIOMm Fhe Uhe: ERASHAnRHAEvRAR D°
i f et | oemnhiritdtiorcaetwark ealdcstbaing &, acesidabblifetithé beediotisg gerti fog nalikif@r ences
of the respective parts. Therefore, the efficiency of the stock managenent

oper at a afiagmosid ef fthe ttheintenange aeedlvingd eqhipnxnd ddased rorb pastuopération ediized. 27
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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, 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



- PCT/JP02/ 07869 5 Brief Description of Drawings FIG 1 is a block di agram

- showi ng a renote mai ntenance system according to a firStlJaavhrg@00@nt; 5
FIG 2 is a view showing the structure of the renote mai ntenance system
according to the first enbodinment in concrete; FIG 3 is a flowhart of the
renot e mai ntenance system according to the first enbodinent; FIG 4 is a
fl owmchart show ng an ordering procedure; 10 FIG 5 is a block diagram

showi ng a stock nanagenment system according to a second enbodinent; FIG 6
is a view showi ng the structure of the stock managenent system according
to the second enbodi nent in concrete; and FIG 7 is a flowhart of the

st ock managenent system according to 15 the second enbodi nent. Best Mode
for Carrying out the Invention Preferred enbodi mnents of a renote

mai Nt engGe, i; t &;ﬁag&rs : o j ' khed in
det ai |QWI t h01rse Ié'ra‘{ef]nl%ﬁ%"Hoedltl esaﬁtgg e @0%%%%1b$QCWd§§§ I;?%Hletggh of
the f ofdspiniahtifeihedirs@iotion by @id Yol Tifdane! preliRtidpgsenind Meictiag toand
the present invention is nof limted to these. First, a first enbodi nent
wi |1 bsupplpliee extdactéd fepair past to theadientli agram showi ng a renopte mai nt enance
system according to the first enmbodinent, and FIG 2 is a view showing its

structure iBheshyy éie cligniemayniind outi whichamert sBosldsbemepbageddahavhicht he

(oL Gl FELL LD pIeR, B 00U, Jegeur g Rer Lo ML e TR 280 o v

03/ 014a8g5a]in§ /e‘]o%oc%é'r%ﬁgg i%he 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.




5.10 15 20 25 client 70 and outputs it, a storage part (database 58) which
~receives the operation data outputted fromthe data nexslanvary 2086t 180 vi a
the Internet 1 and stores it, a residual lifetine predicting part 50-which

makes av@'ﬂ)g%‘ﬁ%ﬁ of the mai ntenance-receiving equi pnengechaEed7ssn past
operation data stored in the storage part and the | atest operation data
received via the Internet and predicts the residual lifetinme of the

mai nt enance-recei ving equi pnent or its cpart (hereinafter referred to as
the part or the like), and a notifying part 40 which wites the result of
the residual lifetine prediction by the residual Ilifetinme predicting part
50 to an electric mail and transmts it to the client. Further, it

i ncludes a displaying part (EC term nal 182) which receives the result of
the residual lifetime prediction by the residual lifetinme predicting part
50 vi a t hBrieftidesveiptinn of Ppawysgs he recei ved result of the residual
lifetinme prediction, and displays part infornmation concerni nlﬁ&t he

mai nt enance- r eEEBvilnds eqbiomeiagim cshowing dqd I¢ple ARG WHEEREr t he

part needs to be restocked or not, and an ordering information outputting
part (EC aecondiag to admst ambeli®enibut s ordering information of a repair part

| ected b d th It of t.h i i i i i th
o i or ot oBIGPNE By teon shonting U shilns! bf hETEAE hifilndite | Do
t di to.,the fj . i j - ; d bet i nt
| igipi?ya‘ié?%ﬁhn”gw‘%émg;m it R OERRERt l?/’iCJﬁgEfrai ot “em {‘éﬁ?ﬂaﬁﬂéi s
Structure a a c y , e
Y 2pi62d 8 Jom%&&é%gt B4ne refiRjiE AR ke S itedMocorairighes

client 70 i_nclu : _ onesti c rent site 70d but a! so an
over seas %é@%@%&%@nt First, the data neasuring part 180 is provided

for measu
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




operation data of the mai ntenance-receiving equi pnent of the donestic.
client site 70a and outputting it. The mai ntenance-recH Janogry 2806i pment’
is, for 27 January 2006 WO 03/014831 7 10 15 20 25 PCT/JP02/ 07869 exanpl e,
a gas tuwei is@148s1di esel engine, a. container crane or the PCRapo2bhgs? dat a
~nmeasuring part 180 is structured by a data nmeasuring neans 186, a data
accunul ating/transmtting device 185 and a hub- 187. First, the data
measuring neans 186 in an operation statg is installed. Wen the

mai nt enance-recei ving equi pnent is the diesel engine, for exanple, a water
tenperature gauge for neasuring the tenperature of cooling water is

provi ded as_the_data_ neasuring neans 186. F rth

accunul at ichgntr dsad 1ougutfedt,ce StemgtoPaat Q%’l‘l &ﬁ? r;gg)aﬂgl‘lcha}‘?sqﬁ‘fftﬁ MRe t he
nmeasured data i.s provided. |Incidental an FTR serv nctlon |s add d to'
the data M%PHt‘i%@/Q‘FBHQ PHYt b Ol MibaSuring o 80 T M it
Fur her . ANESIESE Eb gL 1) bt e R CLing ”m?fiﬁ@wﬁmb%a%&asﬂsﬁﬁ%érﬁ%ﬁst c
L B 0 IR SO .
e e g AL A R M SRR PR R 934 U Wit
1082l ARG YL e T AR BB 10
intranet Zdep (hefeiRafien réfeerdtto RnaRCpafosP Ry 1), hndidaotidying pan 40
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




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, 27ajdnuamn@906 13 is
~.connected to the LAN 12 to forma DVZ 14. The firewall 13 is a security

syst em Whiccdyo1igs1 provi ded on the boarder between the i nsiedeJprd78dde out si de
of the network system and has a function of inproving safety of an

I nternal systemby controlling access fromthe outside. The DMZ 14 is a
segnent separated froman intra-officeysystemfornmed by the firewall 13,
and an illegal access to 27 January 2006 WD 03/014851 8 5 10 15 20 25

PCT/ JP02/ 07869 a public server on the DMZ 14 can be interrupted by an

access controlling function of the firewall. Note that a r@\tg}:g{( 1811'15
provi ded texampleDirzas twibing hvdi¢sel €AZIRG 2 SMRKIEY GTR0E 1Y e, 111€

Mo r, th idual |ifet]j di cti t 50 _which [ th
orcove ihe Tt T e il L5 BREL 0 ARG AER 88, R
te, FTP. 52.is fiirst R I dead 14; of d
o 11 co. 10ACCUMBRUDY TR L eV Chon s, Ao Bs BETY ocirSalllr ShEFhe
dat ' . 186 .t her, 0 diska 54 i t FTP
_sgr ver 52 BgA é‘?rrgea{r}‘rs?émﬁeggg\ljéé g%ero telp%;l\&cljaF gdlf%aélls L@S@%Saﬁqﬁh;%gs?g?ed

herein. Neanwhi - Tdi rded
on 1 he 3L AN Bt B g P A e S B e o e

e center . The~“operation ta which is

ormer o ghghe BapkPeL0 s s tppaitenscdi coaties doatess o5

operation datddedBaRWhitee, dita measuring means 186.  Further, the dafa -
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 anal yzing neans 56 is provided on the LAN 12, which allows anal ysis of

the operation data, diagnosis of the maintenance-recei vihéanagni2o08nt and

residual lifetime prediction of the part or the like. Nanely, the data

anal yzi nwo eseams156 functions as the residual |ifetinme predroedzegsgart .

I ncidentally, an original copy of an electric chart into which the result

of the analysis by the data analyzing neans 56 is filled is stored in the

dat abase 58, and further, its copy is ggored in a |ater-described database

server for EC 31. Mdreover, the notifying part 40 which notifies the client

70 of the residual lifetime which is predicted by the residual lifetine
art 40 is structured.by an

El ot ri ¢ apubBEcisavehgh teck M 441 Areans Drintcidublrey b oan Aepess CoMsolin ri c
Cont of 1 ofuaBtioRatt e Bresall d%oleafiat X togar 4 Srarondled AP IMARA T <
PCTi 3Po2) AhaG o RE EoPed R b8l T 1ot o predi ction and the like
The DV 14 of t 0Tl B FeilR Rk, PRI pAR A0y BicH EaRicy pEC o

the DVZ 14 of b of et pree an
or ovi ags. 1he Thgihal Mt iliction € KA bR, GEAERETis Bloyited) ThRomdtetel! ©

equi prent ANETEQEIHGS Lded B9 (IRPDMDaY! of Sheradieficd N@aC
system 30@;| str%gﬂerﬂfe%lzag?/ fgrsfi a{Pts ebook dat abase 340and a WEB server 32.

First, tthB?éByS alleWingahahfseratioh datapicobededetved fre Ve Idatafmtduread
of fice 10a, Into which"a copy of a 10 parts book prepared by a parts book -

prepari ng 15Es4€ 1886 Fertlépndtardldiskpdd is cohnektettosthieuETRrseavery 52 espibat i ve
files of a general view of the maintenance- receiving equipnent, expl oded
vi ews, andhparceiredsperativai datagcarhbegamporarily 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 bermanently 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 fusther, 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 .t-he
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




i nformati on. The general viewis first displayed, and when a part thereof
~1s selected, the exploded view of that part is display®anaag F006t her_,
'when a part 15 thereof is selected, the part view of the part is allowed to

be di splaysthisssihereby facilitating search of the part. plcaysebgirssst he VEB
server I's  connected to the parts book database 34 so that the parts
~book can be viewed fromthe outside. Meanwhile, a file of an order formis
~ created on the WEB server 32. 20 Inforgmation about a concerned party such
as the name of the client, the nane of a requesting office departnent and
t he name of an input person, part information such as the nane of the part
and the code of the part, information_ about a contract such as a
request i ngesalinbérther egidsli Hfetimei peadjcidan eand tthe ke reawaitte Sam e

met hod, and so on are allowed to be inpujted to the order rm. Further,
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in the parf vi of the parts book so that the part information of the
part is athemai¥cally inputted into the order formby selecting it.
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~ order for the repair part is provided. The EC system 30 is structured by a

parts book détabase 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




| nci dental |y, the database server for EC 31 is provided on the LAN 12 of
the head office 10a so that the |latest information whiZhJarsaryst®sary for
busi ness, such as a selling price and a stock condition of the part, can
be hel d tWewdPss1 The WEB server 32 downl oads the | atest ippiyypgBhigen from

t he database server for EC 31, and prepares the quotation. Further, the
VEB server 32 downloads the electric chart fromthe database server for EC
31, and subjects it to be viewed by thggclient. A nethod of using

t hus-structured renote nai ntenance system according to the first

enbodi mrent wll be explained by using FIG 2. Incidentally, FIG 3 shows a

flowhart of the renote mai ntenance system accordi ng to the first
enbodi nent®ARESLRE BuEoRaln Headart ngeHe s theepartashpek saectimieths ipartdat a
tep 110). .Usually, the_ operation -

of the maiptenance-r i vi ng equi pnent. ( )
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abnormal ity “can be grasped and nornalized at an early stage. The neasured
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preferable to reduce comuni cation costs in both of the cases.
head office 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




I\/Ean\/\h! le, in the head office 10a, the F FP server 52 receives the
~operation data and tenporarily stores it in the hard dizclandaryll0d6eafter,
it is transferred to the maintenance center 10b. In the mai ntenance center

10b, thegwdQsMdpdsd host server 57 receives it and permanengg it
g yEieres It In
t he dat ggase 58 (step 112). Next, the data anal yzing neans 56 reads the

operation-data fromthe database 58 and anal yzes the operation data (step
114). The data analyzing neans 56 first nmakes a di agnosis whether the
abnormality is present or not in 15 the nmi ntenance-receiving equi pnent
(step 116). The presence of the abnormality is determ ned based on whether
Its tenperature and vibration tend to increase with respect to, thgliagq?;t

nt
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the result of the ana ysis by the data analyzing neans 56. Further, the
result of 4he,anals andVteniordal R seorab iz imgheband disc 4. Bhencaftef,atried to

the mail preparing nmeans 44, and the mail preparing nmeans 44
transferred to the maintenance center 10b. In the maintenance center 10b, the
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




prepares the electric mail based on it (step 124). Wwen it is determ ned
that the abnornmality is present in the maintenance-recsidamnugryetfdbpnent , it
is witten in the electric mail together with the part or the like "
i dentifi¥8%WBH4¥8Ld the replacement. In the neantine, whdiCT/PoR/878get er ni ned
that the abnornmality 10 is not present in the maintenance-receivVving

equi pnent, it is witten in the electric mail together with the result of
the residual lifetime prediction of thelZpart 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
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equi prent mad . the sane tinme, it is possible for the maintenance company
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client site 70a and the overseas client site 70b, through the mail server
42 of ¢ hetfapsterred td che @l peéparid@Gheanndd dend aht ynailipaepating me@ieddi ned
that the abnornmality is present in the maintenance-receiving equipnent,
t he el ect prep#bs ithe lel¢ctrial mailtbaseshontiedstep E24jobWhert ér 1 determdedtivt as a
cellular phone of the client at the sane tine, thereby allow ng a quick
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. written in the electric mail together with the part or the like identified to need

the replacement. In the meantime, when it is determined that the abnormality
10 is not present in the maintenance-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,



I n the above exanple, it is structured to use the electric mail as the
notifying mneans to the client, but it is not restricti2felanaay 2006el ephone,
a facsimle and the like nay be used as the notifying neans. Next, the
client pLagesi@k order for the part. FIG 4 shows a fl ows&aidoz09dsoW Ng an
ordering procedure. First, the electric mail which is received by the
client is displayed on the EC termnal 182 (step 130). Next, the parts
book i s displayed on the EC term nal 183 (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 client, gﬂer eby
keepi ng séeuh¢ apovBexamples itrig thsteledaty use ke electiadaaid @s the NERLY R o0k
of the nmamintenance-receiving equi pnent, taken charge %eac offi.ce
depar t mentmeafs tohthecClient; bubit (lzihnpgf%ﬁtélﬁtla?eaﬂar? tqlepkon,c csupilsgmd |
the parts book, the general view of the nmaintenance-receiving equipnent is
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formed by t|n8 he fequirenments into the ordefr form The information
about t he ;€ QRGerHgd BASthYthe! BE RPaitinhl{18278s ithe, WHB server BRtinotheahead t he
contract and S0 on are Inputted into the order form Incidentally, the
request i ngfipidet OMndidletilly, Na tURI P tivérewooéadihelisat t andooksen IPhandthe
part 27 January 2006 WO 03/014851 PCT/ JP02/ 07869 14 )

' 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




10 15.20 25 information of the part is automatically inputted into the
order formby selecting it. Further, it is possible to2Uispbay2006!ist of a
plurality of the part information so that these can be ordered at the '
sane-ti nWO (g&dVer, the client can nmake a request to preirPedBeyuot ati on
before a formal order (step 136). The quotation preparing programin the
VEEB 'server 32 downl oads the business information such as the selling price
fromthe database server for EC 31, bas®d on the order which is formed as
above, and prepares the quotation. Further, the client can nmake inquiries
to the WEB server 32 whether the part is in stock or not, when the
ordering p
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avoi di ng action “agal nst the occurrence of the abnor ty int uture.

In this phefbre a forailedider@tep 238)e The NjERaANSa ﬁteﬁjaengPkdgldﬁi gf nihees
whet her the abnormality is -present or not at the present tinme, and does

not avoi d WiEB sepair32 dowvidbadd cheabusinesk iithformmatidre stolt wsahe BeHing poicgh t he
system points out the possibility of the occurrence of the abnormality in
t he fut ur dromt theadatabasesesert foshBC &l pbasdd st thenorderberhiclk éh formed asr et e
to the client. However, the renote naintenance system according to the
first enabgivepandi preparescther @uotayionnc Fustheg, theecenticam anaks nijyaes tehi ch

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




measur-es the operation data of the maintenance-receiving equi pnent of the
27° January 2006 WD 03/014851 15 5 10 15 20 25 PCT/ JP02/dyr&e@ai 4096t and
“outputs it, the storage part which receives the operation data outputted
~fromthe,data,Aeasuring part via the Internet and storespitypdaidgssor €si dual

lifetime predicting part which makes--the diagnosis of the '
mai nt enance-recei vi ng equi pnent based on the past operation data stored in
~the storage part and the | atest operatilgn data received via the Internet

h

and predicts the residual lifetime of e part or the |like, and the
notifying part which wites the result of the residual lifetinme prediction
by the residual lifetime predicting part to the electric mail and

transnmit s client @ddeutpisnit, theestoeagayzdrt | whath meceivedi diei pgefiran alwddyzes
t he operation data and determ nes whether the_ abnormality is present in
t he mai nt emdputted deeiny ty dasyungrmsming paibvia dhe, Inpenet: aed stoiesnill ithg i s
present, identifies the part_or the like which needs to.be replaced, and,
when the absiduehl lifstime ruedptigenpart prbifict _§1a§<ﬁ_é"rtE§i Aiggnasts el mdhes t he
Eransni 1« mangenanarTacewving aapipment tEaeian hi Past oBRFIER @ Bred fart or
e e T8 Bl s RuBFSTSR s Meblert P TRER g D e
e T o T
client is . able (QikhdeChisullbf thRardsidRAUlifeiific’ BRIAERGN By Whé Cfesiduslng.
| lifetime predicting part to the electric mail and transmits it to the client. |
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




Therefore, it is possible to present the client with an avoi ding action

agai nst the occurrence of the abnormality at the presedf Januagy,2006d what is
nore, it is possible to present the client with the avoiding action o
agai nst Wik03dBdsrence of the abnormality in the future.pEmmoerssssi nce a

| arge anobunt of the operation data can be obtained and hence the correct
residual lifetine can be predicted by using the Internet, it is possible
to present the avoiding action accurately agai nst the occurrence 27 January
2006 WD 03/014851 PCT/JP02107869 16 10 15 20 25 of the abnornmality in the
future. Thereby, inspection by an expert for selecting t he avoi ding action
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the resi diaterhef system. Meanwhile, on the maintenance center side, it is possible to
increase order reception of the maintenance-receiving equipment or 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 shggcradispraydhpusirerehich dspbayat stockheonditionks oftiegesmrit paytst Bm
according to the second enbodi nent includes a 27 January 2006 WO 03/014851
PCT/ JP02/ 17889, lahd 4 Ostdbk 2thatfag g cparti wiblielyi obtapes tthehseekdicopdayenst ock
conditions of the reﬁair parts in clients, and a stock managi ng part which
obt ai ns t dispéayeekby dhdistodndisplays pEapestivia thenbntg gtk exirapisdhe AgPyaMaryi 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
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condition to a client terminal 192a. The stock condition of the client A is
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




stock :di splaying part 190a. In concrete, a WEB server 194a is formed on the

" LAN of the client A into which the file of the stock cdhdinuaon2®6 t he

repair parts is stored. In viewi ng, input of a password rmay be requested.
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It is a matter 6f 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 iﬁstructs 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 actvally occurring, the stock man.aging 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.




ltfetiome of the parts of the same kind in the machi nes of the same kind,
~and the like. Then, the repair part having the fear of27 daluagt2t0be
calculated lifetine limt is extracted (step 144). It is a matter of
course that the breakdown rmay occur earlier than the |Ii | | it
cal cul at’® 0?’@’6%1‘[ he average lifetinme, because of the dif ﬁﬂgﬁggéﬁmof t he
respective parts. Therefore, when the result of the residual lifetinme
predi ction by the residual lifetinme pregicting part according to the first
enbodiment is used, the lifetine |imts can be cal cul ated accurately from
the residual lifetinmes of the respective parts which are actually in _
service. Then, the repair part having the fear of lack at the cal cul ated
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this point, thene,Naver PARN 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

25 ~advantages.




- the dirsadvant ages that the stock nanagenent while considering the lifetimnes
5 of the respective parts is quite troubl esone and t hat2# Janugtyoie6 -
managenent operation is inefficient. Further, there has been the

di sadvansagsdalggh it is inevitable that a | arge nunber opcth&R34bS need
to be in stock in order to prepare for the sporadic breakdown of the

machi ne. However, the stock managenent system according to the second 10
embodi ment is structured by including thg stock displaying part which

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 ayed- by the stock displaying part via the Internet, extracts the
repai r palndustsial dyvailabiliear of lack at the lifetine linmits of the parts in
service, and 15 instructs to supply the repair part. Thereby, it is not :
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Avai | abi | i
in the storage part and the latest operation data received via the

communication network and predicts the residual 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.




Since it is structured by including the data nmeasuring part which neasures
the operation data of the maintenance-receiving equi pm2TtJaabaryl2@06cl i ent
and outputs it, the storage part which receives the operation-data
outputted fromthe data neasuring, part2via a conmuni cati on network and
stores it, the residual lifetime predicting part which nakes tHhe di agnosis
of -~ the mai ntenance-receiving equi mF‘m_sed on the past operation data
stored in the storage part and the latest operation data received via the
comuni cati on network and predicts the residual lifetinme of the
mai nt enance-recei ving equi pment or the part, and the notifying part which
notifies the client Oﬁltdmﬂeaﬁﬂiﬁtelﬁndcb.?steﬁfbﬂﬂl?risﬂﬁé:e“ ne prediction by .
the residual lifetinme predicting part Vvia the Co i cation network, the
client is ableatdatd nucasmringipmnt pwith & hdath dnfeasudngaar@ngt wiidlesti m ng.
Therefore, it is possible to present the client with the avoiding action
agai nst t nastaH@danr@rmmMnm-mMnglaqmpmenu b€ o gligniteforfchiming y 2006
21 CLAIMS: 1. A renote nmintenance system conprising: a data measuring
part wi t h Qpezriion datasfitheqnaintenandeirebeiving equipahémtchridowtputting it;

mai nt enance-recei ving equi prent of a client for neasuring” operation data
of the mai nt enaf&EOIARE grart Agr segaivimgntheoopkration data rontputted fedmrsage par t
for receiv png the operatiqn data outputted fromsaid data neasuring part
vid a co SEFYRG PAOAR SeumBIBICaitpn networkandstoringfitst i me predi cting
part for making a di,a | 3 of the  maintenance-receiving equi pment based
‘on past “operati ﬁcﬁg}‘ﬁiﬁﬁm Pﬁ?del@%ﬂgl parbfor engdeng ardtagnes%sanfe&xc :

operation ta received via the 'cq ni.cati on network and predicting a
Tesi dual Hdﬂi%@ﬁ%‘g%ﬁq%‘@#&rﬁq _ %@c‘éﬁl \nash opgaation datastoned art; a
notifyi ngg g tstér%rgencfnta'rz Yiad 'he leitlesetntopograégf ata Techived 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 lifetime predicting part via the

- conmmuni cation network; a stock displaying part for recenjzngady2eo6esult of

i\ 00,
the part needs to Eg“ﬁrﬁle%

-prediction and-the part

the residual . lifetime prediction by said residual lifetinme predicting part
via the communication network, displaydhg the received result of the
residual lifetine prediction, and displaying part information concerning

the .maint enancey &8
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the part s repairparMoche ¢lieit!l ated by the result of the residual lifetimnme
prediction by said residual, lifetine predicting part and instructing to
supply the extracted repair part to The client. '




