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A METHOD COF MAI NTAI NI NG THE OPERATI ONAL CAPABI LI TY OF
A TECHN CAL | NSTALLATION Field of the Invention The

w@e@3mstosi nvention relates in general to a nmet POOEPR{005/056037

mai nt ai ni ng the operational capability of a technica
installation and nore specifically to a nethod of
mai nt ai ni ng the operational capability of a turbine
for electric power generation by furnishing substitute
conmponents for worn conponents . Background of the
| NVeeEToRD| AF t BAEYTSINTDGe THE] QBRATIGRL CABRBILETY OF A
need for nodern teghnhgadtal NSiahahireps to execute a
vari ety of tasks. For exanple, power generation
i ndustry uses sophisticated turbines, generators and
power transm ssion equi pnment to generate and transm t
el ectricity power. To achieve a high rotational speed,
go§§[ outEut and efficiency of the turbines, vanes and
S¥o-direct a fuel flow, espeC|aIIy of a
fuel gas, as desired. The vanes and bl ades, especially

Phe g3 a0d %h@@ﬂ%iéHkyéT%%e%ﬂiﬁ G b 9 Q%“@rméﬁﬁb@gaf
are exposed 0 extrene a Eagbic condi ti ons suep

R gH A epér httr & Gt oy @ Hef e dndesbress
Lﬂﬂﬁﬁhﬁ@tunhlaeﬂdeg%am®emh@scaeEﬁ'mequM&mhpdspécmaxntaﬂming

&M%f%ﬂ@r%%lénﬁﬁegaﬁéHlﬂ]%@u6?'§h8§f%lﬂH ﬂb%pb§€§H§D& ﬁgwer
af fected vanes and bl ades, There is a pluralit

Bt Her T b He %Ihb%”rfé}ﬁ §u§FFéEF%%| %%}“Rﬁélgflt§uéﬂ¥ ag&rr
tomdmneertisear i ngs, turbine val ves, turbine pipes and
transi stors, heat shields and bricks of the turbine's
conmbusti on chanber, conpressor bl ades, conpressor
beari ngs, conpressor valves, conpressor pipes, al
Boryomemids cdr tadgbedvention

In today’s modern industries, there is a need for modern
technical installations to execute a variety of tasks. For
example, power generation industry uses sophisticated
turbines, generators and power transmission equipment to
generate and transmit electricity power.

To achieve a high rotational speed, power output and
efficiency of the turbines, vanes and blades are used to
direct a fuel flow, especially of a fuel gas, as desired. The
vanes and blades, especially of gas and steam turbines with a
high power rating, are exposed to extreme atmospheric
conditions such as high temperature and/or other abrasive and
stress causing influences and thus need regular inspection to
determine a need for refurbishment or replacement of affected
vanes and blades.

There is a plurality of other turbine components affected by
wear such as turbine bearings, turbine valves, turbine pipes
and transistors, heat shields and bricks of the turbine’s
combustion chamber, compressor blades, compressor bearings,
compressor valves, compressor pipes, all components arranged

within the hot gas path of the turbine and so on.
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within the hot gas path of the turbine and so
on. Summary of the Invention The present invention

w@raxios®msi a si npl e and effective nethod of nai PCBHEP200§056037

the operational capability of a technical installation
owned by a custoner, the nethod being conducted by a
mai nt enance provi der. One aspect of the invention thus
i nvol ves a concept of obligatory returning initially
furni shed new or refurbi shed conponents provided by a
mai nt enance provider to the mai ntenance provider' s

§ﬁmﬁgf% aftt ercconplation of each agreed mai nt enance
Tycle;, the maintenance provider can for exanple be the

Oiginal Manufacturer of the conponents (CEM : -
The mstveng anveeastn gneviogpoaentimofe tdnel efidast ivalmethod

&f’rrpdﬂﬁali%iﬁ[g Lhe &g%l%ltt l9R 1t Babal e durgh %hggchnlcal

qfonent i S owne t he nalnte nance provid and

& &R W?‘ﬁdt% %W@Wﬁﬁc Ciyr dbAtded Bﬁbﬂg “Conducted

sepanatinaentnom phevidsdustri al turbine, and - renoving

the furnished conmponent fromthe industrial turbine

andvfrOV|d|ng t he, renoved con?onent to the nalntenance
H

& CafPt el Pant A Eed " HE ehAfite Ty & EONERBE ©OF
@@ﬂlﬂ&ﬂmawceetychem@anuthaslbefdemlxhaﬁkanfomnrehmrmpshed

@&%&{er{t%f WrBished conpanentsnby.4 he Jraidat e@@nﬁ:ﬁe
rovider as a starting point and renoving of

Wﬁeé}?@&enBﬁPB%d?%f%r%hﬁﬁédaEB%o?%%ﬁlsethP 8? %%ff%l agreed
casttmem'ces cgpher ety naietrabnte nance. qarovedefoaseample

O ROII 5 A0 GUSE MRS, 8MBENSKE Ubdy, Jexisbl §E@)S to

choosi ng a_di fferent mal ntenance provider aft
conpl &t “dﬁhéflgaﬁ‘i eetf SraionEe Agfive” 1¥s thﬁuﬂ“?ﬂ%trlal
i ni titaldoy nbunnishecheanponents enec retaurfneditbed heomponent

mai ntenanceqPLOVE dem atll?ll%%n‘éﬁgétl%af]&vﬁjéy 2$€d ki @OPremain

concernln% possession of initially furnished
he maintenance provider uUpon separation from the

industrial turbine, and
— removing the furnished component from the industrial
turbine and providing the removed component to the

maintenance provider after an agreed maintenance cycle.

One maintenance cycle can thus be defined by furnishing new
or refurbished components by the maintenance provider as a
starting point and removing of the furnished new or
refurbished components out of said customer’s sphere by the

maintenance provider as an end point.

The customer remains fully flexible as to choosing a
different maintenance provider after completion of agreed
maintenance cycles, but the initially furnished components
are returned to the maintenance provider thus creating a
closed loop concerning possession of initially furnished
components only by the customer (during operation of the
technical installation) and the maintenance provider (upon

completion of each agreed maintenance cycle).
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conponents only by the custoner (during operation of
the technical installation) and the maintenance

w@e@viosmsl (upon conpl eti on of each agreed mai NPENEPIOS/056037

cycle) .This closed | oop can be part of a | ease
agreenent covering (only) the conponent (and not the
entire turbine) or of an agreenent on transferring
property in initially furni shed new respectively

ref ur bi shed conponents to the mai ntenance provider
dfiierclesck agreedemeinterrdancé eytéase adreeneshi agvating

\eas)) ane ceRponemt nd'%%t'BQ@Séﬁﬂfﬁetﬂ@k@hﬂ@ruaﬁeif an
t he condltlon thﬁ% e furni shed conmpanen E q
TEUTIRE £8 The" wef Mt'difakCEPBF bVi ter o L s&paratt Hife nev

feamdthecilpdusfurial shtad lsiomgonands -t ey imagnt heance

ﬁ£6ﬁuﬁﬂe%f%@HpQQ@NtaJﬁ£%ﬂ%B@nk@gyﬁéé'éycﬂburb'ne and
prov d conponent anc

enove nt e
D sl B S TR e S o T e Rar e
t he prupentyundet hehec amponenbni shat airsf éuredshedt trmponent

mai nt,gnange PEEVHGE -+ Alchel HEMHSHEM LOMRORERLS wWhbeh
substitute worn_conmpanents at the be |nn|nggof each

agr eettHPaPht 8Raht®" cyd e WPk “h! & fter the
ma-nteEmervéegc Yo efomni ishied thepomemt ehamc ehpr oudderr iwio

has 'ﬂﬂﬂﬂléb|Xn&uﬁﬂ6§ﬁfﬁm}QﬁéeréQgﬁgﬁQﬂhﬁonénEUE&h@ﬁe

aspect of the present invention thus involves a
conpdtertEfsPem REpale 6f “atit ot Y CSrhi At ehantace cvele
ser vivgerganaghagy r@ongry singhe- cuptatealtase tnehatkemged to

at | eas! \QRerdatA-d oQfd el ated to the industria
turbi ne wherein the data record includes technica

i nformati on about the conponent, and a further data
<Abboﬁmtﬂimabddbn@p¢ménnsnmhioh enb gt hmitet evanceomponents at

Q%gﬁ%klﬁet&@e@aéﬁ“%d¥é%b°H§Ené%%%ﬁ%é“%y%ﬁ%néﬂﬁﬁ be
r ovi

he nmmi nt enance agreement i ncl g
%ﬂQH%? &ﬁtﬁﬁoﬁ?etWﬂ}qﬁfﬁﬁé e cycle only to the maintenance

provider who has initially furnished those components.

A further aspect of the present invention thus involves a
computer system capable of automatic maintenance service
managing, comprising:

— A database including at least one data record related to
the industrial turbine wherein the data record includes
technical information about the component, and a further data
record including information on a maintenance agreement
between the customer and a maintenance provider, the
maintenance agreement including information about the number
of agreed consecutive maintenance cycles and their respective
duration, wherein the maintenance agreement further includes
a clause that the furnished component is owned by the
maintenance provider and will remain with the maintenance

provider upon separation from the industrial turbine,

— scheduling means for automatic notification of the
maintenance provider of due inspection dates derived from the

maintenance agreement and for automatic generation of at
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of agreed consecutive mai ntenance cycles and their
respective duration, wherein the nai ntenance agreenent

wao eoorioeTosi ncl udes a cl ause that the furni shed POTYEBIOHD56037

is owned by the maintenance provider and wll remain

wi th the mai ntenance provi dey upon separation fromthe

i ndustrial turbine, - scheduling neans for automatic

notification of the naintenance provider of due

i nspection dates derived fromthe mai ntenance

sgpeemert egndpfont autgmatiichgéneladq onrgoratt éastalomg the

ﬁ&&%é%ﬁaﬁ cbhﬁbn@@&§fbdH@auQQ@Sbef£H§B§dﬂ%%nabQHéréIK9a
ﬂ%ﬁ% of co onents schedul ed for i on, wherein

éF’SPm Rpdrerts Foga" ﬁ%?%% e&'ﬁym?h%te“ance
pmnvﬂdamanQeapV@m¢@ewfiawdw@vanegecﬁlqn(ﬁﬁielnspe@tmwmber of

@@ﬁﬁbﬁyﬂisatBUH@ef@Q£K§9%HOQ@BE§Vé@]Qﬁtﬁﬁﬁ?%@gtgﬁance
recei ve mai nt enance provi der

t
AT ATEe by J L S MoSaCr RIS fra thies Oy P98 From
clorponénsts o$ c hedeeeh fsors dhrspéed i tow, argectiinputamhd

out,pute NRANSuE Lt aceesSsSiNg bhecdalabase andabhge and the
schedul i ng means. An advantage of the invention

PG e 9a"Falticed inventory at the customer' s side
because of the mai ntenance provider' s obligation to

Anrniahall B§C€§éaﬁMKQQHBQn§H&§u&Q¥%{%%dﬁ%ehhﬁnventory at
mai nt enance agr eement durin reed mai ntenanpce

Y1 @8Ot s SaP §0° resiitss P% At %l AR CABEY BHSE oF
@hﬂlgﬂnmpntmnefﬁomlﬁvnﬂdneﬂtssaaryrmpmpmnwmenanoeered by the

RL OV A8 cleS aWeL L SfeRargd of Qﬁlaa&f%&¥rﬂﬁh&%ﬁéMcgaﬁﬂ%§%
auf the nature of the nalntenance agreenent. A's

further advantage to the custoner, there is no
'ﬂmWamﬂ&mtyegaptﬁnimiansﬂg&iéanpate@bdneas@nwénﬁébrméry time

P@%rBé%ﬁ@%%%tégé§e@ﬁ%“ﬁéﬂM%%B§n89n%%%WEHeﬂM%rr@BEY prepared
usually ends after a fixed period of time wel] before

59?&%uﬂﬂéﬁ§n€81by%¥¥aQﬁﬁﬁ?seAaHFtF%%aﬂﬁ%PrQ:ﬁé EU%toner
hasnttenagheal agnéymamt h one supply

As a further advantage to the customer, there is no no-
warranty gap in time as compared to conventional maintenance
agreements where component warranty usually ends after a

fixed period of time well before a maintenance cycle ends.

Additionally, the customer has to deal only with one supply
interface represented by the maintenance provider as the
latter furnishes both refurbished (repaired) and new

components.

All in all, the customer thus benefits from an optimized
investment over the lifetime of the technical installation,
especially if he chooses the maintenance agreement to be
continued over a number of consecutive maintenance cycles
over the life-time of his industrial turbine. This is mainly
because of all risks related to component failures are taken
over by the maintenance provider throughout all agreed

maintenance cycles.
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interface represented by the maintenance provider as
the latter furnishes both refurbished (repaired) and

woew7osponents . Al in all, the custoner thuBCT/EP2005/056037

benefits froman optim zed i nvestnent over the
lifetime of the technical ingtallation, especially if
he chooses the nmi ntenance agreenent to be conti nued
over a nunber of consecutive naintenance cycl es over
the life-time of his industrial turbine. This is
mai nl y because of all risks related to conponent

éﬁHhH!%%h%&ehéﬁgeWjﬁy%blglehﬁﬁcgaﬁﬂ&ﬁﬂﬁﬁﬁ%eﬁé@Ythfrom a

hout al | ed nmi nten cl es e ot her
He R el b LA TR B S o & of
$E¢@$ﬂﬂW? and catzldwldE esepvirert husi nNass.ionhecen ske of

@&ﬁﬁ%§i%@ %ﬂgshH§@£QHh&Q&eoﬁﬁﬁéﬁ%%éhéﬂﬂé %@Eb@ﬁén§@ﬂmﬁ§1a
q#]% closin nber of nalntenance agreenents

ﬁBéFOIB‘Fr ussf% saEOaY%%?gearFla?v PRYEITT sk
applies. Further aspects, features and advant ages of

ﬁ@ﬁjﬁﬁﬁ%%@%ctBVeﬁééﬁﬁkéM|Andb§Q9§Et£fﬁﬁkﬁnEhEr99%§$K%
drawi ngs and_det ai | ed description o he fol |l ow

ng
PrETEr 8 e b oldf it SPPBrEaE DEYRr Tt iRV of 9f hand detailed
ﬂk%wwugy;dﬁhefabbaeﬁqmwuwumgeQraﬁdrrﬂduambadnmepts of the
present invention will now be addressed with reference
to the drawi ngs of the preferred enbodi nents of the
present invention. The shown enbodi nents are intended
Boi¢f IDestordbeiobubf ndte Daalkiings t he i nvention. The
drawi ngs contain the following figures, in which |ike
nunbers refer to like parts throughout the description
B B W6§téﬂﬂe@\k?é”rdel% SEi GOPecH§ £ FroRERaTE" of
amv@namqm anylpnogess afdrcheepr esentrd frwemiceono shioam ng

AP BXRIP AT ¥ 18 eﬁf%e@ﬁecﬁte%ﬁédmeﬁ@é Nfihet Beesent

o er atl onal capabi | 3&
vention. The shown e odlments are intended to illustrate,

but not to limit the invention. The drawings contain the
following figures, in which like numbers refer to like parts

throughout the description and drawings and wherein:

Figure 1 1is a flowchart of an exemplary process of the
present invention showing an exemplary series of
steps to maintain the operational capability of an
industrial turbine owned by a customer;

Figure 2 1is a flowchart of an exemplary alternative process
of the present invention;

Figure 3 1is a flowchart of an exemplary process of the
present invention realizing at least two
consecutive maintenance cycles;

Figure 4 is a flowchart of an exemplary alternative process
of the present invention realizing at least two
consecutive maintenance cycles;

Figure 5 1s a schematic diagram illustrating the invention
in principle, including a number of consecutive

maintenance cycles;
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i ndustrial turbine owned by a custoner; Figure 2 is a
flowchart of an exenplary alternative process of the

w@er@s®ntosi nvention; Figure 3 is a flowhart of PEEP2005/056037

exenpl ary process of the present invention realizing

at |least two consecutive mai gtenance cycles; Figure 4

is a flowchart of an exenplary alternative process of

the present invention realizing at |east two

consecutive mai ntenance cycles; Figure 5is a
Bthermatd cidi agr@amndtiigstiavirany ¢he iovwenteonsystem adapted
principl ecoi aediid NG anmBBAbREnOfc £ANREGULENEIon .

mai nt enance cycles; Figure 6 is a schematic di agram of

a conmputer system adapted to enabl e an enbodi nent of

the invention. Detailed Description of the Preferred

ELodi e Rk s ep Vi & Jihe 1di sekeseted meRJdifBnt

advant ageously enploys one or nore base COoncepts. One
is the "closed | oop” concept already described
above which ains at keeping the furni shed new or

fﬁ%LHJEdi%%@dCQH¥%%EHHﬁ5éMv%Hng&B@sﬁPQﬁ&ﬁo?f shiher dde

custoner or the manufacturer. This is achieved by
Rt ViXge&itther a | easing agreement covering the
pnoperrtoppitn ik hehe ohplorsent Sobp”renmiept mltrthedy described

e antiher QL é@]@Qﬁﬁﬁﬂﬁ@he'E&iﬁ%@ﬂ@b.%%wogk'gé%&fﬁhshed
to return |n|t|ala%?furn|s ed conponents to

A A c & provi O Re OEngt e%é%ﬁféﬁfé8ﬂer or the
menuieertanree .cycl e. Anot her concept invol ves granting
the custoner a marranty and/or charging the custoner a
flat rate including all necessary repair and

%ﬁ?débﬁgﬁﬂegﬁﬁe%%é@ﬁﬁéPéﬁealFBe He leasing agreement

covering the property in the components to remain in the
manufacturer or an agreement including an obligation to
return initially furnished components to the maintenance

provider at the end of each agreed maintenance cycle.

Another concept involves granting the customer a warranty
and/or charging the customer a flat rate including all
necessary repair and replacement expenses related to the
furnished components throughout each agreed maintenance cycle
in order to enhance the customer’s confidence in the

maintenance agreement.

This also enables the customer to calculate fixed, for
example annular, lump sums for regular maintenance expenses
to be included in his business plan thus preventing

incalculable financial risks.

Furthermore, at least the first payable flat rate for the
first agreed maintenance cycle can be considerably less
compared to commonly known service & maintenance agreements,
because the customer will not have to pay the full price for
furnished components in which he will not be granted

unrestricted property.
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wa@oenf7iosmace i n t he nmai nt enance agreenent.

furni shed conponents throughout each agreed

mai nt enance cycle in order to enhance the custoner' s

Thi spat/gB2005/056037
enabl es the custoner to calculate fixed, for exanple

annul ar, lunp suns for regul ar mai ntenance expenses to

be included in his business plan thus preventing

i ncal cul abl e financial risks. Furthernore, at |east

the first payable flat rate for the first agreed

mai nt enance cycle can be considerably | ess conpared to

N tKRQWAL S84 Vd L ecy% 1@8i nt FRENC & A -LERRNL Sy charged
because theéiustonEr Wi have to pay the ful

PricE 261" Gr AF shed’ @o?rﬁéﬁ‘?eﬁ#gv? A AHi e1% Lo Pt %%Ee%je
i Erteedngrr estie ct ethplepest yxSebsequent evennéeharicles bit

&&&iQﬁghé@thBcQéa&%&%ﬁEﬁ.%BecSH@6QQQnﬁhc%h§ saBddAlce

rate as the ag ve ne i_rst. agreed mai nt enance
R S A 1 Al LR R SR L U
ém@ﬂﬁngqmwfoednemn@@rm&funbl@bﬁﬂnﬂn@$M\ﬂs:@c&omaanGManze

ﬁﬁéﬁﬁﬂﬁﬂi%mbHBQﬁ%nNWBf”%H%nthQ§{§§ﬁ'%ﬁjﬁ%%ﬁ@@ﬁ@ﬁ@sfﬁé%ered
exchanged for new or refurbi shed ones, as acc rdanqrlly

e 8aL8hBOY TRMITSF ERE FhY eI, AP (not
@@ﬂpﬁneﬁiQneewebﬁdﬁundemewheewa@ntEﬂ@ﬂﬂssagdeenmwmnenﬁ5 at

substddiutedq( pete o Yo HeleChib Y8 ONEH)e RY MW ni shed new
or refurbi shed conponents at the begi nning of each

agreed nmai ntenance cycle. This allows the custoner for
Kebpialg dwiss thechns caler Astrakkbapion ok arcasinew | evel ,

¥E@§Jlﬂ§%ﬁo%oehré@tgéiﬂé% ﬁb%e%on%%ﬁéﬂ'ﬁé%n%%%trlbu§e to his
ect, of the invention thus provides the custoner

HwefaltﬁéfrePSFﬁan%%l@@aﬁpﬁﬁttyoésu&%rﬂp‘é‘feé&l% 5887 ppt@rides
Clorporenhenart ant § . pek faumbhee goacepty iasclkudesrad to a

aupber Of..caRsECHL ) Ve (fRi ntenance cycl es covered by
the mai ntenance agreenment so

A further concept includes a number of consecutive
maintenance cycles covered by the maintenance agreement so
that both customer and maintenance provider benefit from

calculable expenses respectively workload.

Another concept includes a computer system which enables the
maintenance provider to efficiently organize his service
business by providing database and scheduling means

preferably accessible over the internet.

All the embodiments to be described in more detail in the
following are preferably applied to service & maintenance
agreements covering components for industrial turbines for
electrical power generation such as turbine vanes, turbine
blades, turbine bearings, turbine valves, turbine pipes,
combustion chamber heat shields, compressor blades,
compressor bearings, compressor valves, compressor pipes and
all turbine components arranged within the hot gas path of

the turbine.
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that both custoner and mai ntenance provider benefit
from cal cul abl e expenses respectively workl oad.

wa@n@vlsrosconcept includes a conputer system whPCHEP2005/056037

enabl es the mmi ntenance provider to efficiently
organi ze his service businesg by providi ng dat abase
and schedul i ng neans preferably accessible over the
internet. Al the enbodiments to be described in nore
detail in the following are preferably applied to
service & nai ntenance agreenents covering conponents

f%uﬂéqquﬁtebhéizs t ér'rjbld'k%afr@r sBbfetG i £ RRWEHE exemplary
?enera on sucg% rblne vangﬁ t urhi ne bl ades,

Wi e he&fn BRE VAl GEET iUt Yn@%%%%“ ‘the
@@ﬂh@@ﬂﬂ@ﬂ.chaﬁbelIMEaﬂf§hmebUSlC@bnpﬁégé@atbbad@@ned by a
comuessaor bearings, conpressor val ves, conpressor
pi pes and all turbine conponents arranged within the
hot gas path of the turbine.Figure 1 depicts a
$tawchartoviHew Agrai Semoestof cexenplamewspepsef habi gat

O&n éﬂ%r%§datﬁa§$€éﬂaﬁ€@|§%00§a@£aWHbﬂé¥% 99@5é£t9n§H said
ﬂ&?bl ity of . a technical installation owed b

y
re@tﬂéﬁs 1" Priovitdedef GF AT SHF N &t 1Pt one new

or refurbished conponent by a mai ntenance provider

ﬂ@eﬁﬁ%'koﬁﬁ99§ﬁ&y Eﬂbf%ﬁéio%%gp9n€@éhﬂf€3¥ NS Wbt hathen s
nai nt enance BFOVI ol | owi ng, the custoner’

0% chainrOt L THSY aPH SOy 6 SPPE L brUCaEEEdon S8Tsed
operEnaoee usoatl ythdreowgldutvhanh agrased artent épanceck to

e¥el &ndhened, of n i ch dyaws gLiention back to the
conmponent s bei ng exposed to wear. Step 2 designates

the end of the above nentioned mai ntenance cycle with
Serd Tmientignanee Prowirdenfr ehmpvangresaichtiewedrmaintenance

ESE W )sshed s¢aMponet S deUpRbShedr 1 eriBR gL sk QUke?for

custoner's sphere.
refurbished components (furnished in step 1) out of

customer’s sphere.

The customer may then decide to go with the same maintenance
provider for another maintenance cycle or choose another

maintenance provider.

The concept described above can be regarded as a kind of
lease agreement covering (only) the furnished components (not

the entire industrial turbine).
Figure 2 reveals an alternative embodiment of the invention.

Step 1 provides furnishing at least one new or refurbished
component by a maintenance provider wherein property in said

component remains with the maintenance provider.

Step 2 includes agreeing on the property in said new
respectively refurbished component to be transferred to
maintenance provider at the end of an agreed maintenance

cycle.



10

15

20

25

30

35

The custonmer may then decide to go with the sane
mai nt enance provi der for another nai ntenance cycle or

W@ baoss7oanot her mai nt enance provi der. The conCBREI/EP2005/056037

descri bed above can be regarded as a kind of |ease
agreenment covering (only) the furnished conponents
(not the entire industrial turbine) . Figure 2 reveals
an alternative enbodi mrent of the invention. Step 1
provi des furnishing at | east one new or refurbished
conmponent by a maintenance provider wherein property

Fhsaid eeapone Eo&fﬂgﬂ &%rwkéﬁo§bﬁgﬂﬁhﬁi%ﬂ%ﬂ9§hed new
Ste udes a reei he progert |n

rovi n
E%%e%eweﬁgsﬁgéw LY R O e B8
swlast énr et vanmi ertETENEEOPLovT deftat stehe epdeod an

Ao eed Meientepagce cycle. Finally, Step 3 provides for
renmovi ng said furni shed neM/respectlver r ef ur bi shed

conmponent out of said custoner' s sphere by the
et asrtamge t pe ot ingfrtte o fsdi dusgrieed heapmbeaang ein

£Y£ BsnEORbR §Bé1’i‘& tihe enbedirenl of dHOuLenlenatde
urni shed conponents is transferred to the

opert |n
R P TR RRAY DR BT e SoRIyT Gft bPS (o i "B nE RBSBGT ol Lo -

mai nt enance cycle. Figure 3 further el aborates the

ﬁi@ﬁ%@ @E&hr%héﬁaQYéﬁg¥%Hésb%ﬁe'@mﬁé&&ﬂé%tlaQXeégg'é%kcrlbed
ste 3 and 4 ch are a_|likew se repetition o

¢ Uf Hdbﬁ %‘d%“‘? 5% atanPe%s{WTt Cofisdctt et se
nepaitienamcel BFigus el Arfdub hepr eéaborategs lehet two

enbadiyrent akrgady,described in figure 2 by adding
steps 4 , 5 and 6 (which actually a |ikew se

repetition of steps 1, 2 and 3 ) to realize at |east
Timpucorsecuthee abdntenasceheyehiesdienpltoypilmgatihedescribed

ilfﬂVﬁﬂ}dr%n 2 Eygﬁ%&@ Iddist nat 5,8 SEhEARLKC 28L RYT AM
i{ﬁg¢£gé1%e%eggtlon of steps 1, 2 and 3) to realize at least

two consecutive maintenance cycles employing the invention.

Figure 5 illustrates a schematic diagram including a number

of consecutive maintenance cycles 10, 12 and 14.

Each maintenance cycle begins with a major inspection of the
industrial turbine, wherein a number of new or refurbished
components 16, 18 and 20 are furnished to replace worn
components; preferably all components exposed to wear are
exchanged with furnished new or refurbished ones at the

beginning of each maintenance cycle 10, 12 and 14.

The technical installation is then fit again for continued
operation until the end of the respective maintenance cycle
10, 12 or 14.

At the end of each maintenance cycles 10, 12 and 14, the
initially furnished components 16, 18 and 20 are removed out

of the customer’s sphere by the maintenance provider.
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of consecutive mai ntenance cycles 10, 12 and 14. Each
mai nt enance cycle begins with a major inspection of

wo b@ziosastri al turbi ne, wherein a nunber of nPE@T/@P2005/056037

refurbi shed conponents 16, 18 and 20 are furnished to
repl ace worn conponents; preferably all conponents
exposed to wear are exchanged with furni shed new or
refurbi shed ones at the begi nning of each naintenance
cycle 10, 12 and 14. The technical installation is
Aftear ftihte againffbmeCMMﬁiﬁ@@dedpeaénﬁ&nanwﬁtbwctﬁel@wuthe

éﬁsﬁdﬁ%rr%%pﬁgth¥§@£@hﬁi%ﬁ@@@@sQ&&'é%ZH%y 12014y A
%he end of each nalqé nce Cégles 10, 12 and 14, the
dloﬁ% t

P EISY SPIHPRTShe oféfit §“16, 18 and 20 are

renoved out of the customer's sphere by the

ﬂP@ﬂ&?Qﬁ@%ﬁeﬂﬁ@yégﬁf Aﬁhﬁkt&ggegng égmﬁd$%r|§§5t@@r§ﬁ”%hlch
na tenance ¢

cle
RO RS na e S SR T St emp oot oaRz s
iﬁé bﬁwgaee86b$c¢mﬂnﬂdl@alByda¢$mﬁﬁe'dﬂe@na eonpit emg

ﬁ&@ﬁ@ﬂkﬁ?m@@b%gbﬁﬁaﬂkﬁ%sE%@e”Bb@EQﬂﬁﬂ%%t%&%%kder to
efficiently organize his service business by providing

a dat abase 32 and scheduling neans 42 preferably
Boe esgidblageover inheudad ertnétasThenaatcalragse cd2di it wrleged

al éé%ﬁ“té%ﬂ%19§£aﬁﬂé%éﬁﬁ%t%%nrﬁhé£é¥kté&f%athEGQQE%féﬂ34
installation wherein said data record 34 includes

tRchifiSCal srAP oF frat 10D Ao s aPaat S ¢hst oRast one
conporeant.. Thheddatlzras & fritheheoner endInclasdes farfigt hisrta

£%Gé&df%%Oﬁﬁc§§diﬁ§|£H¥d¥%a%ngﬁrgﬁfé(Hbfﬁ%é%aﬁébnéﬁfgﬁﬁé%t
agr eenent between the customer and a mai ntenance

Briotider PowABFEPRCT HE di AEERARRE Sy riddte it tr nkletfels? the
naf roraretnicen agbeaetthel munbless i of o agrteiech edpsecube vieumbers

SR aﬂ{f?é@n %%n%¥€u€§v@%1n‘%%‘nén5§3@f&té yegu Eﬁ%h?nres'r tive
duratfgkance agreenent further includes a clause

The maintenance agreement further includes a clause
committing the customer to return all components covered by
and furnished under the maintenance agreement to the

maintenance provider after each agreed maintenance cycle.

The scheduling means 42 are adapted for automatic
notification of the maintenance provider of due inspection
dates derived from the maintenance agreement and for
automatic generation of at least one equipment list 44
including information about the number of components
scheduled for inspection, wherein a number of components to
be manufactured by said maintenance provider in advance of
the inspection and a number of components to be removed by
said maintenance provider out of said customer’s sphere after
each agreed maintenance cycle is derived from the number of

components scheduled for inspection.

This allows for an efficient execution of the maintenance

provider’s service business by employing the invention.
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15

commtting the custoner to return all conponents
covered by and furni shed under the maintenance

w@goeesmat to the mai nt enance provi der after eRCIVEP2005/056037

agreed nmai ntenance cycle. The schedul i ng nmeans 42 are
adapted for automatic notifigation of the maintenance
provi der of due inspection dates derived fromthe

mai nt enance agreenent and for automatic generation of

at | east one equi pnent list 44 including information
abadditthennapbehe ofmipohpensnt sngchieddsgacter of the present

iﬁ@%ﬁ%ﬁdnoﬁes%@@ﬁé@TbE%d@J”@%Bs@fo§0ﬂP@H€HEStBQ be: will pe
manuf act ur ed ¥53a| mai nt enance PFOVIder i n advance

VPR HE PripEEt For® affth X tuftbePtof cadﬁfﬁdﬁ%ﬂ‘te&t?oa%% steps
vengved thyos agrp hiad Ntlenaikcerpbevi gderthowt doftusand,

§é§%f¥ﬂ@1es§ sRhss 1%&!%&1%%9?1@9r@@dﬂﬁﬁh&b@ﬂ%ﬂ&@ &ysl@en
|s derived fromt nber o onents schedul ed for

'QﬁﬁbﬁﬁﬁnSC?H?S°5N?5W§9P8Pd8ﬂ ef11ient execution of

t he mai ntenance provider's service business by

ﬁ&P'é&QMﬂieth%hé”&ﬁﬁ@ﬂfﬂ& lo% ﬁggh&aoghéﬂ% H@enggbggéégggfily
and the asgects of the present invention describ

btire, o &Y oPe SHAAD it SEhBCARY G168 ABEEOYD “Separting
aron wheatscapeaanet spiofitotlfechar paageneninyeandost eps
which, if not explicitly described in this docunent,

nevert hel ess enbod the principles of the invention

B O t AR ¢ %6}5@ SFVERel Appehded EPaFrBECtFbItO
exanpd ieyi ngheher deetatg cofe Imekhedi 5t tgpeof snaoktrial
pegessari by hi xed, buls Ry Bencapablig :0410€h00.11at ions

modi fi ed without departing fromthe scope and spirit
B FEN5CESEAt "H R EHATGIT. TRGPE Rt ot Haﬁésu§%P 7 tHe
exnientgeomreigs i nehemtes tnayc ttédot bemai 1t ai ni ng t he
operational capability of industrial turbines;

mai nt enance of any other technical installations with
schedul ed mai ntenance intervals and parts repair or
exchange requirenents may al so benefit.C ains :
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1 . A nethod of maintaining the operational capability
of an industrial turbine owned by a custoner, the

worethos7osonpri si ng: furni shing at | east one cOPEDEBIWS/056037

of the customer-owned industrial turbine under the
condition that the furni shedconponent is owned by the
mai nt enance provider and will remain with the

mai nt enance provi der upon physical separation fromthe
i ndustrial turbine; and renoving the furnished
Conporrent fromthe industrial turbine and providing
the renoved conponent to the nai ntenance provider

fter an gre ed mmai nt enanc cle. 2

e PG ar BT Ot T2 D Reh DR nG S o PRE R Shi g 27
at irebsttrane furbher cuepohegnd ofstdien,ndbst meahod
tu&Qm@@l%nQ@n the condition that the furnished further

nent .i s omm§ _y t he mai nt enanc rOV|der and
rﬁblr?gllﬁgmﬂh THE Mien BN pr &r Cpbprer—owned
separiuatmnaﬂronrwime|unﬁm§tthaIC®mminnu@ taad teaoiimg shed

tthﬁ%%h%%E QQWQQQQPQHTEQQ‘ﬁﬁﬁntéﬂgﬁﬂéwﬁ¥ovﬁaéPl£ﬁb will
after another agr eed nai nt enance cycl e and rOV|d|n

t hef FEBy 84t CohPordbht 15 RE RbP it Eiad®e pPovitet, so
t haterstralteast ftow doensecutitvéa hatutleimencendycl es are

rGQkh%%QHg3theTP§rﬁ§ﬂﬂQﬁc%ﬁﬁ@ﬁgﬁ@gﬁ&ﬁlQ%@'ghéustrlal
wherein the nmi nt enance provid rants the custoner a

war THRH Y Sf 8t REC Edhpthé r?rﬂ‘é" rCrOéTWeB& hg P

ef frecitnte@anhe opghoite 1t Iaaétagr eedagmedart emamcengyce ecydle.
The met hod according to cIain11 , Wherein the

mai nt enance cycle is defined by the furnishin ,of t he

onpthét-"ag C%‘P%%W%&%Gnlﬁtlma%'d tHe FenbiMRgT ot T he
conponephiag an keabktpainat further component of the

industrial turbine under the condition that the furnished
further component is owned by the maintenance provider and
will remain with the maintenance provider upon separation
from the industrial turbine; and

removing the further component from the industrial turbine
after another agreed maintenance cycle and providing the
removed component to the maintenance provider, so that at

least two consecutive maintenance cycles are realized.

3. The method according to claim 1, wherein the maintenance
provider grants the customer a warranty for the component,
the warranty being effective throughout the agreed

maintenance cycle.

4, The method according to claim 1, wherein the maintenance
cycle is defined by the furnishing of the component as a
starting point and the removing of the component as an end

point.

5. The method according to claim 1, wherein the maintenance

provider charges the customer a flat rate covering all
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5 . The nethod according to claim1l , wherein the
mai nt enance provi der charges the custoner a flat rate

wa@onensTgl al | necessary repair and repl acenent PEPEPEES056037

related to the conmponent occurring during the agreed

mai nt enance cycle. 6 . The mei hod according to claim1

, Wherein the conponent is any one of a turbine vane,

a turbine blade, a turbine bearing, a turbine valve, a
turbi ne pipe, a conmbustion chanber heat shield, a
comm@Esserybrede]r aarcbmpréssenciheaginegsea cohpredsor the

val M8np AR 8o EONPF 885 AurRinBecnd agddits MRtRednaseording
to claiml1l , wherein the mai ntenance provider is the

Original Equi prent Manufacturer of the conponent . 8
Eh@?wemha@oaceo¢Qw¢mpq(iocbaanmllﬁ wikvereginn thhecomponent is

RaNeRle 6%”@'@@rﬂ!ﬁé“v%ﬁ% ”E'Buﬁ&ﬁﬁ?%&%b@V'Qeﬁufﬁtﬁg
%ﬁﬁ# t enanc yc e, The bust

§g'to F HeL ValKfer &i Bmfliﬂrrhef %Pﬁg f‘h%om ustion

conpummwﬁr haet uslese faur @i shinnge aspt Urladet y aotompressor

conponent;s andomber£idy thevBl uLahid Yoe@meenshtpipe.
i ncl udes "any one of turbine vanes or turbine b?ades

10. The method according to claim9 , wherein al
T urBieneerandsacespeiotd vel ylounbl nevlidxdes thashal hezhatce

th%nkﬂﬂH@&*hé'tﬁé”é%ﬂ&%n%ﬁeE%HP?&éﬁé“M%%d%écEﬂ?er of the

furni shed turbi ne vanes respectively turbine bl ades.
11.CAHEER6d of nai nt ai ning the operational capability
of an industrial owned by a custoner, the nethod

§°Wﬁ&4%b%ﬂodfgéé%éﬁhﬁwtﬁﬁ chgast OﬂﬁuﬁﬁﬂPP@ﬁBtc éﬁE%t
cust oner - owned i ndustri al turblne under the condition

t hatte™He St Uihi*shied %ﬁﬁﬁ&?ﬁéﬁ?emf¥?viﬂ?ﬁ'éﬁﬁﬁﬁeﬁa?% Tfeed
maindienameecpr oy¢ ber upon physi cal separation fromthe
i ndustrial turbine; and renoving the furnished

conponent from the jndustri al , ,
9. The method according to claim 1, wherein furnishing the

component includes furnishing a plurality of components
and wherein the plurality component includes any one of

turbine vanes or turbine blades.

10. The method according to claim 9, wherein all turbine
vanes respectively turbine blades installed at the
industrial turbine are substituted by the furnished

turbine vanes respectively turbine blades.

11. A method of maintaining the operational capability of an
industrial owned by a customer, the method comprising:
furnishing at least one component of the customer—owned
industrial turbine under the condition that the furnished
component will be returned to the maintenance provider
upon physical separation from the industrial turbine; and
removing the furnished component from the industrial
turbine and providing the removed component to the
maintenance provider after an agreed maintenance cycle,
wherein the property in the component is transferred to

the maintenance provider.
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turbi ne and providing the renoved conponent to the
mai nt enance provi der after an agreed mai ntenance

wa@yares70sherein the property in the conmponent PGI/EP2005/056037

transferred to the mai ntenance provider.12. The net hod
according to claim 11, further conprising: furnishing
at | east one further conponent of the industria
turbi ne under the condition that the furnished further
conponent will be returned to the maintenance provider
upon separation fromthe industrial turbine, and

Izarmvmg mteaﬁo&ug&&@fdlm%n@mglﬁrpm tf”iﬁt‘h@@”@&ﬁﬂ)@is1ng
r ine after another a i nt enance cycl e an
A e ohey T ERENE: (e THe LB 20
proumdemrlaheterbnm¢enpk@pehey0®deMEHtawponEhe fwrnished

tr@ﬂﬁ&%@&egoﬁﬁoﬁ@@:WEHHI%@aﬂgguPﬁ&yHQﬁﬁmesﬁaEHQénéﬁce
| east t@gﬁponsecut ve nai ntenance cycles ar

real j zed.
13 Pt R HBR SRCUVATG ™ 6L 0T ar 1 LY AREA8 nELREL S, and
mai rerervange t pe o dere iy canpsne hie tustﬂe*laduatramlynubine

rel atied %90€H8P0£§¥Eed.%B%n%@ﬁéﬁ@QYb}EyéWQn%fE%S&iéﬁ%g the
t hroughout the further agreed mai ntenance cycle. 14

The STELRGd CREROP U Ind ¢ ¢ 181 B A 1974 Wife Peioy T Ehig
maiviteeramceheyptepdsydefi ned bympdreerfrurisi shangfefrdadeo

Co“ﬁﬁﬁ%ﬁﬁn@%nén@éQ§ﬁddﬁﬁe90|@5 ang the erpving é%néJB%tlve
co onent as an end point. 15. The nethod according t

ﬁﬁ“ffnaﬁﬁ%r%Y?F?%é“ﬁhFﬁ?éhéﬁ%e provi der char ges the

custoner a flat rate covering all necessary repair and

{epl agement nBXPLASES ) abed1Lonthe Ganpenantne
occurring during the agreed maj ntenance cycle 16. The

metHod' t&EE8F 8i RGP Tl &rmlPt e, “iher & W ¥ehe “cBApbHENt s
anyrareecof ta tonpimsntyanée aatuaﬁﬂyubdﬂn@deffactuv®|ne

throughout the further agreed maintenance cycle.

14. The method according to claim 11, wherein the
maintenance cycle is defined by the furnishing of the
component as a starting point and the removing of the

component as an end point.

15. The method according to claim 11, wherein the
maintenance provider charges the customer a flat rate
covering all necessary repair and replacement expenses
related to the component occurring during the agreed

maintenance cycle.

16. The method according to claim 11, wherein the component
is any one of a turbine wvane, a turbine blade, a turbine
bearing, a turbine valve, a turbine pipe, a turbine
transistor, a combustion chamber heat shield, a combustion
chamber brick, a compressor blade, a compressor bearing, a

compressor valve, and a compressor pipe.
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bearing, a turbine valve, a turbine pipe, a turbine
transi stor, a conmbustion chanber heat shield, a

wa@eoostoson chanber brick, a conpressor bl ade, PET/EP2005/056037

conpressor bearing, a conpressor valve, and a
conpressor pipe.1l7. The nmethod according to claim11,
wherein the mai ntenance provider is the Oigina

Equi prrent Manuf acturer of the conmponent. 18. The

met hod according to claim 11, wherein the conponent
keéepsthe treithotihecspieimg ¢ theimal ht erfereenprbwi der

af t.eri eaGAnaGr gL MiNtienanceoeyel &1 k2w iphenpet hod
accor di %Fcla|n1 1, wherein furnishing the conponent
i ndfUdESEUr At shit ng*a PIEPAFTty of conponents whi ch

equal s the number of conponents of the same type which
age ingt alkkadgatciherifdust ehgbmt 4 bishRre20. tAe component

conputer system for i ntai_nj t he operational

capbisi £y of San™T St A EGT BiTe GRReGChg Ay oer after
custagrrergreedpni Sitralaraedavabase rel ated to the

cust oner-owned i ndustrial turbine including a first

ggta record having technical igiorn&tiqn about t he

nporEnf®ahd®a® seeohd it a Fetor d''HaViTNg TPnP of Wbty ore

abouinrenemic Nt enandess dgrredsbnhg betmeernltity cdstonmesnaric

a nplNteRaANGes Py delbe -t Be FBLHL.ENANCE rAgheelBML type
i ncludi ng that the furnished, conponent is owned by the
mai"Ateiafce provitere avd Thel ERreel 1wt R P RE -

mai nt enance provi der upon physical separation fromthe

bodust rda@lo tUEDbENg; ot Ad:T 8h i Seheduld ngdeyieer {ora1
noti fying’ . the mal nt enance provider of due inspection
dat GFBA48YuBON T HE ARt Shahle” Bt GeBAt PV oo seturher

schedylriimgndevi ce for generating at | east one
a database related to the customer-owned industrial
turbine including a first data record having technical
information about the component and a second data record
having information about a maintenance agreement between
the customer and a maintenance provider, the maintenance
agreement including that the furnished component is owned
by the maintenance provider and will remain with the
maintenance provider upon physical separation from the
industrial turbine;
a first scheduling device for notifying the maintenance
provider of due inspection dates based upon the
maintenance agreement;
a second scheduling device for generating at least one
equipment list which includes information about the number
of components scheduled for inspection; and
input and output means for accessing the database and the
first and second scheduling means,
wherein a number of components to be manufactured by the
maintenance provider in advance of a due inspection date
and a number of components to be removed by the

maintenance provider after any agreed maintenance cycle is
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equi pnent |ist which includes information about the
nunber of conponents schedul ed for inspection; and

wo pawsmwad out put nmeans for accessing the dat abaEePENH056037

the first and second schedul i ng nmeans, wherein a

nunber of conponents to be manufactured by the

mai nt enance provider in advance of a due inspection

date and a number of conponents to be renpved by the

mai nt enance provi der after any agreed mai ntenance
cyderivederfirvedtfie omntdee pdnberpofergonpohentised for
schedyleed bar inspection. 21. The conputer system as
claimed in claim20, wherein the mai ntenance agreenent

i ncl udes information about the nunber of agreed

chnsetg icveprpaént endrrge agy clesmamdin hdiadnr é§peche¢xein the

duﬁﬁgﬂdﬁénagge g-ﬁ%éﬁgﬁ¥“i%%l§M§Eeﬂﬂfﬁ%ﬂgﬁﬂoﬂegbbﬂtCﬁﬁﬂ'“
wher ei termnal is, connected

ot P PRET e P HETES WRECNEORE BEt S e GHGLef hed Their
datzdrasetand theatsichredul i ng nmeans and the client
term nal includes the input and output neans .

22. The computer system as claimed in claim 20, wherein a
client terminal is connected to a server via the Internet,
wherein the server includes the database and the
scheduling means and the client terminal includes the

input and output means.



