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MAI NTENANCEy /a7 A5ERI ALS FOR COMVERCI AL Al RCRAFT FLEETS-WERA6RESS
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nmanaged, iodegtraied. miReRerancerand WRlErAGIESS MoNRGRNeNtME et NFERIATION
provi di ng turnkey mai ntenance for nultiple fleets of aircraft in

whi ch nai nt enance service providers have access to real-tine

aircraft data and mai ntenance informati on. BACKGROUND OF THE

| NVENTI ON Mai nt enance of conméf & OFi FEEafNVENEERE requires the
coordination of inmultiple service and information providers, as well

as part suppliers. Line and base mai ntenance operations required to
support aFires aftnventgbe osadivaddy regldtes upot oedatenageeviocde commercial
manual s C eri

personneIE?%%%SEQPfgg%? %bééﬁﬁi Iﬁﬁgggggg Qg %% anlqg?e ééf%{gﬁﬁarly
ot her reswitltes. cﬁknetrladx@ystmanag@hwirmhgrfaﬁueddemwy:em@ncaaraeﬁblmawlals
and mai nt aj nin entorLes of 4#% art.s $ e _seryice

| ocat i ons™ 8% % coﬁﬁFvéﬁ?e&m' r)?ﬁ%?%ﬁsFab%£% e o FOF ghpltivle
mul ti pl e Supptd evs asrvebftt He @EﬂcﬁﬂmamﬂﬁdnanmaﬁSﬂﬂvﬂdywprdﬁﬂﬂﬁns have

chai n managenent, and qQrdi nati on _of _servi roviders is
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centralized service and inventory control by the airline operators
inpractical. Wile sonme m nor naintenance iﬁyllne mai nt enance, is

performed by certain alr|ln§ASB§BQP%PS Fﬁ%%% Ns eit her

performtheir own extensive nmaintenance (typically perfornmed at base

mai nt enance facilities) or outsource their maintenance by 1
Maintenance of commercial aircraft fleets reguires the

coordination of multiple service and information providers, as
well as part suppliers. Line and base maintenance operations

required to support aircraft flight readiness require up-to-date

service manuals, maintenance repair records, engineering
drawings, tralned personnel, specialized tools, facilities,
parts and an array of other resources. The logistics required

for deploving, warehousing and maintaining inventories of repair
parts at multiple service locations is also complicated, since
parts must be procured from multiple suppliers as well the OEM
alrcraft manufacturers. Supply chain management and
coordination of service providers is made more challenging where
fleet aircraft serve wide geographic areas, making centralized
service and inventory —control by the airline operators

impractical.

While some minor maintenance, e.g. line maintenance, 1is
performed by certain airline operators, most operators eilther
perform their own extensive maintenance (typically performed at

base maintenance facilities) or outsource their maintenance by

1
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repai r and ypyegh@ibs4 Or gani zations). The airline 0peratﬁ&%ﬂ&mmﬂm4s7
neverthel ess remain |argely responsible for nanaging t naterlaf

supply chain, perfornmng service operations, coordinating ground

ser vi ce cggekggﬁm%gﬁpgttgfgfﬂ%@mrz&gm@gﬁg&é' Oy cbBgLUdih  overnaul

conpl i ance™ "W i'ntenance certi ation
reqU|reangan$uetuona§4N r V%hehlamm$nﬂhrennana@grSADSpVEC@hgéQﬁ%ntr9maln

mul tiple rcial_air. nes nust edi cat e S f
naintainﬂﬁﬁgF 3 TR ¢ 59F  JETIRE dtégrg%%g%+l%§eg%%&§§ Shain,
manage t ber¥arindng seeyvteeandp&aaeibak nanageﬁﬁmﬁtbmgivgrbemd service

outlined above. SUWARY OF THE INV | ON ,Accog.di ngl i
in the aﬁﬁuFB?eEEntPEEI 7t eég né?gﬁ %gs§8 ﬂfggce

serving gikhi pegufibests ahd akﬁﬂﬁﬁhhncwhb@&t@fﬁ&&ﬂﬂaﬁ EEQulrements such
deficiencies of the prior art, discussed abogve. reserl_t |nven

i s directéd %HWaN?rgﬁﬁﬂg§Fyl RireRFLvRRedAlE accd? e SH %¥TW@F’ tible

aspect Ofohﬁérbmafnth@ﬂllﬁegetmqgtlSdea&@atdedla@ﬁtﬂaaaglagsources for
mai nt enance of commercial fleet aircraft for nmultiple aircr

custoner@al$ﬁélﬁéﬂﬁoﬁh€oﬁﬁF?§€§1tH@f§ﬁéb§uCB¥rep?%@lH?ﬁﬁoﬂﬁ?ﬂt%ﬁ%ﬂ%% o

for the gl rcpaf ttl'f@' Pr PoPd U@l VeOfandl k&t & {aIMBinBheFaNERTE PRRLJEE Ses
and materi al “suppliers nanaged and integrated by an integrator;

col | ecti mgptdangdf poavaircraft in each of the fleets related to the
operation of the aircraft; transmtting the data fromeach aircraft

to an operations center controlled by the integrator; converting the
data into naintenance i nfor FEAMBRYUSEfTHE | IWNVRWIGNg mai nt enance for
the aircraft; planning and scheduling maintenance for the aircraft

in the fleets using the maintenance information; and, furnishing the
mai nt enanreeopdavipiier s thietrk dlsecar ared amceﬁsat@rthéor centrally managed

maintenance and materials system serving multiple fleets of
aircraft, which overcomes the deficiencies of the prior art
discussed above. The present invention is directed toward

satisfying this need.

Tn accordance with one aspect of the invention, a method is
provided for managing maintenance of commercial £leet aircratt
for multiple aircraft customers. The method comprises the steps
of : providing maintenance for the aircraft using a plurality of
aircraft maintenance providers and material suppliers managed
and integrated by an integrator; collecting data from aircraft
in each of the fleets related to the operation of the alrcraft;
transmitting the data from each aircraft to an operations center
controlled by the integrator; converting the data into
maintenance information useful in managing maintenance for the
aircraft; planning and scheduling maintenance for the aircraft
in the fleets using the maintenance information; and, furnishing
the maintenance providers with electronic access to the

mainterance information.
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accor dance wbhiyragaiyer aspect of the invention, a nethegrh&ieoeno44687
provi ded for managi ng nmai ntenance of commercial fleet aircraft for

mul ti pl e custonmers. The nethod conprises the steps of: collecting

data related to the operation of the aircraft; converting the

col l ected.-data into maintenance .information _useful in managing )
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In accordance with still another aspect of the invention, a
method is provided for managing maintenance of a fleet of
vehicles. The method comprises the steps of: collecting real-
time data relating to the operating condition of each of the
vehicles; converting the data into maintenance information
useful Iin managing maintenance of the vehicles; providinQ
maintenance for the vehicles using a plurality of vehicle
maintenance providers.and parts suppliers collectively managed
by an integrator; and, furnishing the maintenance providers with

electronic access to the maintenance information.

Various additional objects, features and advantages of the
present invention can be more fully appreciated with reference
to the detailed description and accompanying drawings that
follow.



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a block di agram show ng
the prior avdeysiem for managi ng nmai ntenance and mat epielyS2dobaads7
fleet of aircraft. FIG 2 is a block diagram show ng the organi zation
of an integrated nmai ntenance and naterial s managenent system FIG 3
is a block diagram show mgIERFe DBECREPYIGNINH iTeRDRARIRGENt S Oof the
systemshown in FIG 2. FIG 4 is a bl ock diagram show ng the

functi ona |l e f i nd.egrat ed . .mat.eri al.s managenent. and t he
mai ntenan%le(?'se%ir%es'es%’l nlgﬂr?% a{&ltl(;%%r?% asl%owlgal %%epgtllggnsa%%nﬁgﬁ%em for
FIG 5 i smanddiogk rdiiagreaemskoandgnbberyganiazata dielket bEl aiienshi p
between the aircraft owners/operator, MROs, parts suppliers and the
central operations center. FIG 6 is a conbined bl ock and

di agrammafie. vizewishowi nglo@ddidiznaim dehewisg oftide drghegratedn of an
mat eri al s, mana erredgt an mai nt enance system including aircraft

on- boar d %%%Ef%%st,e AL G EPPELEN G NER E a0 MPREO6RSBE 8%E 5T nt o
information, and the sharing of this information between the NSP,

the suppliers and, the MRGs. FIG 7 is a _block diagram show ng the
flow of d&t% antl 1shf & nRLPSK | ALEEEN ntLWEEEd fRer PELBARY nakjEHRonal

and i NEEAAGE DSHER HhkGemBshswa Pi aslg diagram show ng how
aircraft configuration data is gathered and used in the integrated

mat eri al s managenent system 4 WD 2007/059314 PCTI US2006/ 044687 FI G

9 is a coppined ol kbla&ﬂ; ' :?Hi‘ﬂ“%%ﬂ. Yhew,shew ng; 0L o RQA
aircraft data is ggcfhere gc%\%g%tore Og‘léﬁgeﬁ%lga??}zlggl@% o?Irreatl ons.d of the
FI G 10 isnteaxstsichathigmekl sambrhcayeatmeridc thiewshowmgdeowervices in

relation to a central operations center.

FIG. 5 1is a Dblock diagram showing the organizational
relationship between the aircraft owners/operator, MROs, parts

suppliers and the central operations center.

FIG, 6 1s a combined Dblock and diagrammatic view showing
additional details of the integrated materials management and
maintenance system, including aircraft on-board systems, and
depicting the transformation of data into information, and the
sharing of this information between the MSP, the suppliers and
the MROs.

FIG. 7 1is a Dblock diagram showing the flow of data and
information in the integrated materials management and

maintenance system,

FIG. 8 is a block diagram showing how aircraft configuration
data is gathered and used in the integrated materials management

system.



the stored, centralized information is used to provide integrated

mai nt enanceygngh7aBdses i al s services. FIG 11 is a diagr arﬁ@gﬂms%oh’/bﬁ\é\é'f
showi ng how the flow of parts is tracked in a centralize conmon

data base. FIG 12 is a block diagram show ng how custoner pricing is
est abl i shedcf o meaumﬁgmé@dommtaemm%gaa@lm&aiewﬁéw SESWikPhow on-

FIG 13 i i agra ic view yseful in understanding _the
i nt egr at e% %‘? m%nagﬂ@ﬁé‘n :"§ysg§ﬁ]|’%1fe‘i héanfﬂ' eSéRTernvent i epntralized

show ng ti]ﬁfdiﬂhaﬁigldiﬂshi p between material suppliers, the materials
supply integrator and the customers. DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS FIG 1 shows the prior art arrangenent for

managi ng WeE Nt epange ; aREnHBLES | Bhécfcofana 1486t aftha 8k £ CLALL s‘ﬂo"w%gf thow
inafleet controlled by owners or operators 30 recelive maintenance
and repaFi®pafteredom igritsad igedr canfgmmardenl y imdensefie to provide
MANAgENTenin QAR i ntlerbiBoabhh! NS OPEIAL QetvilogThe airline
operators 30 performtheir own naintenance or contract with

mai nt enance, repair and overhaul organizations (MROs) 32 who provide
nej or mai pienapce; seLv - S& Jmint enanc Ioc ion
however in sorri\;fcaéeé ?Egaﬁﬁ%ﬂégb&%%/&glsggo pt ghéa@" Q% %l %@e 18
servi ces aradiedd ed dentreaibzrtic naomeon |doat ibese.or facil i t| es. The
aircraft CEMs (Original Equi prent 5 WD 2007/059314 PCTI US2006/ 044687
Manuf acturers) 34 provide OEM parts .to airlines and the MROs 32

whi ch ar eFI@i ntldi nksl ian bheckRAisdgrawe nsloswirt?. hbhe MRS abﬁ‘@c.lng is
mai ntain a vent y 42 _of parts ich they rocure directly fro

part supp?lnré of{'l?Jﬁg, eounﬁv@i%ﬁﬁﬁ e‘&g?'}%%ﬁ‘mf?isaangnd material
faciliti%eﬁkﬁb,cm’sﬁ procured by both the airline operators 30 and the
MROs 32. Simlarly, technical

FIG. 13 is a diagrammatic view useful in understanding the
integrated materials management system of the present invention,
showing the relationship between material suppliers, the

materials supply integrator and the customers.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows the prior art arrangement for managing maintenance
and materials for a fleet of aircraft. Aircraft in a fleet
controlled by owners or operators 30 receive maintenance and
repair parts from various sources, primarily under the
management and control of the airline operators 30. The airline
operators 30 perform their own maintenance or contract with
maintenance, repalr and overhaul organizations (MROs) 32 who
provide major maintenance services at so-called base maintenance
locations, however in gome cases the MROs 32 may also provide
minor maintenance services at so-called line maintenance

locations or facilities. The aircraft OEMs (Original Egquipment



manual s and training 38 are obtained by both the airline operators

30 and MRCsyg@3odhfsydy4 he aircraft CEM 34 and the suppli %ﬁm%ﬁmﬁﬁmkhs,
it may be appreciated that the current systemfor providing

mai nt enance services and related materials to the airline operators

30 is highly,deqenthali 39d piRliRs el CoRE! €% 19gh3hkes saRd tﬁ@qmabes_n
each airline operator to maintain mfrastructure and dedi cat ed

per sonnel Wvhishmarsg@aiothingteinathe a0 ‘extiavientondi AZenance servi ces
and the material supply chain. Reference is now made to FIG 2 which
shows how mai nt enance service and material providers are realigned

in a centTlashllng(Jmaag@dﬁoi maeigﬂ:@tied ami nterecy Akl aht prichbs wharhi daey

(1 M) WS SEMA, g}twvs 030G I% BeS! 98l e TRPIGPNRN!  grouna

service provi donst | S0 Tererred to herei n°as
i nt egr at osupmnu:heqm@ntmm f(ﬂsm)xamdl efathbitmigcradt afEI\/p%écuAed iyl lboth

be di scus | at i n_nore det VBP esp

nmanagi ng ‘fslﬁ ?\#@Elr@ %‘?F%P&ﬁ aﬂdr a.rggetlhes m{% 3% n'g ’heteclmlca:L
necessar ymarmlad s ard aickbigidg, $8olang, okEAEnadd bgmbotnesﬂé@ agid-line
parts inventor 2. .The P_provi the | MV5 t,o each of_th alrl n
oper at or so@%ra%?%“en?f)alq“g? %"%'Qs t%n e SESi @é‘rCFé‘%Fev(?% gﬁ the
airline %%Llﬂitl@x% 3060f thpuspedt fody MaBAGHIG MG edpatiist | Iﬁmantcﬁfzsrent

etc. Optionally, the MSP, may provide the airline operators 30 Wt h
only centP¥FtSH nkMagREOVHEI M SRAHRESIBICT SHITHEIGSP miithgedf-a TSt St s

materi al sg, MBRAgENBNLnk! Mdbrabol® 30074/:09834A P(Jdd2A006/504468 L chiGs on

3 shows the overall functional relati onshllpl bet ween the MROS, parts
suppl i er sComRka o kI HHESc SNG JCTENRGeRBAD BLTLHAP NPRARMERT flimdidigHein

provi ded byt MR HN&dBPACAntLOls Borcaidn! cbMBABY! BN Sinternal

center 46. The operations center 46 receives various kinds of
from ai r caad textiribodld T ttemsngg, services and the material supply chain,

Reference is now made to FIG. 2 which shows how maintenance
service and material providers are realigned in a centrally
managed, integrated maintenance and materials service (IMMS3)
system 44. The IMMS 44 is managed by & single management
service provider (MSP), sometimes also referred to herein as an
integrator, which may be, for example, the aircraft OEM 34. As
will be discussed later in more detail, the MSP has
responsibility for managing the MROs 32 and suppliers 36, as
well as managing the necessary manuals, training 38, tooling,
GSE and facilities 40 and parts inventory 42. The MSP provides
the IMMS to each of the airline operators 30, essentially as a
turn-key service, relieving the airline operators 30 of the need
for managing MROs, parts inventory, etec. Optionally, the MSP
may provide the alrline operators 30 with only centrally managed
maintenance, or centrally managed, integrated materials

management (IMM}.



and converts this data into centrally stored information which is
used in t heygappeessent of the I M5, As will be di scussegerhabfikodddsr
nore detail, this onboard systens data nmay include for exanple,
flight 1og records, data froma flight record recorder, aircraft

heal t h mampgenBnt sidies aicher abteref | guhatinl | PEDEABEAOMED between the
Information i s exchanged between the operations center_ 46 and the

airline NRIINeRELE  SOPPEAEREI e, CUF HIMRLTL 1996 | §OBEL AL ncBRRRIa e OF

airline opeIddd=hR0 F@dALidik ﬁl%xﬂ%fé@rﬂpan&?e Qfigp he @h@cmfpt controls a
departure and arrival information, reliability data, etc.

i nf or mat i 8P FFDIM THMS dﬁl%éirl@n§ysq%r484@nd tThe appem*él@rp%raﬁ@tgr 46
30 is usedofOf Varigly 10k uW%%%aa%rEﬂeaQ?ﬁ{"%ﬁzo&ﬁ@ﬂ@r ems 48,

including scheduling and ordering of parts ing and ordering
of mai ntawancenvperat cbhs mdwmﬁntgraéulycrwqraﬂuinmmwmwhwh

5 conver i edubBho el | GenGhalgRd Lo the Hfkine Rperater .80 [alse

the services Tendéred ormati on I's exchangéd betwe
t he MRCs B2tamndin hmonpedatanh, el eonld@anhi e teams |dattat eamsmh&duidengfor

and coordln ti-on o b and/ or _l.ine in enanc e _cus
AT oort CpRERE, Ot R 1 AU orasl® ol e e ERR T8 £ S0, 1PaRd AMBlorter
center 46ahtckdfite phedlshuppl m&nagéﬁeMO ‘aaued managecrati ect bgmfthglm'atlon

t he | MVB Syst by th Ref, F t te
ter o RSB 65 Ao e ccethtteid Speturth . e iparptions

and manageshiyrt hgs cenlr alcheperdkilons ceilsebmdbsusBng i nf ardmt | @emple,
about the, alrcrajt obtalged fron1on boar d data atherlng syst ens

whi ch  wi FPEHER; i sLedoPEPEReT nExRBle th8: S1F 1L ﬁ%}ﬁ?%ng

7 WO 2007£9593 4 BelaHed0064 H4468& CLM @ ardl NBiepioMbee apndl rlineival
oper at or custoner with ejther_ . maintenance services 64 or the | MV

servi ce 62@ Lopmajpkan, pselidgility data, etc. The information from the
on-board systems 48 and the airline operators 30 1is used for a

variety of purposes at the operation center 46, including
scheduling and ordering of parts, scheduling and ordering of
maintenance operations and determining aircraft utilization that
is converted into the price charged to the airline operators 30

for the services rendered by the MSP.

Information is exchanged between the MROs 32 and the operation
center 46 which facilitates scheduling and coordination of base
and/or line maintenance for the customer’s aircraft. Finally,
information is exchanged between the operation center 46 and the
part suppliers 36 who are managed directly under the IMMS system
by the MSP.

Referring now to FIG. 4, integrated material management 62 and
maintenance services 64 are controlled and managed by the
central operations center 46 using information about the
aircraft obtained from on-board data gathering systems which

will be discussed later in more detail. The central operations

7



herein, integrated maintenance and material services or | MM6 neans a

service progsadiypseeiy ded to a custoner that conbines angderii®gsates
bot h mai nt enance services 64 and the IMM62. As will be discussed

| ater in nore detail, IMM 62 includes nanagenent by the MSP of OEM
parts 66, cenippt i €6 payt proZidparbs aimiest @peraRbedetRRbme®, with either

managenent of arts/l ogistics 74, rranty managenent 70 and spare
part provi AT F6 S%IY&' Crei ﬁ#eﬁﬁnggesmlﬁ‘%%v%‘gel%l e Ra%He  As used

mai nt enanherdi, baﬁEegﬂatéﬁeﬁﬁl@ﬁe&@nc@@ﬁf”ﬁﬁ&e@iai 0QldRE ceqr o4 d TImg
support e i ment and facilities '82, naintenance planni ng 84,

nmanagene 5§ A935199 RFIFEYr RreVaEedake ‘?ra?‘ﬁ%’é‘?f&?i‘&eﬂﬁfgl ingg and

88. in thenttasvdkepthhaaVbPepsnvd dosHik@Aigh LRA PRET AlRr £ USt OMEr
30 with only MM as a standard service, the MSP assunes

.responsibility for procuring the parts, which the MSP then depl oys
to the aixiipeigpesat Q{ls%g.sgédt o dihe MRS 13%e Tgetaf‘jﬁr Crand 6% M%ludes
ut the custone

retains ownership (legal title) of the parts,

takes resPRRARIFIHC o1 drheandfEhoufsi 9! tieertepaitts Suncdriteor yaras Wi2l,| thets
| ater di sgcussed, nt a e t

war ehouse whi chrlyg1 E%F%geﬁgg tﬁ’ tﬁéﬁg er%ﬁon@fc rtpsa[zgé)g]\ﬁﬁéﬁst hg4
cust oner WO-LdeYEyY @enaggaentf W@nam@esmm:@ut%pﬁrovimenlm@ BRI Vi Ci ng

an aircraft, the renoval of the part frominventory is

el ectronically comuni cated through the onsite warehouse server to

t he oper diionmeentenankds thusiabé oMngﬁdiﬂd%RLime maintahdhdealgl i Mse
records q rt ipventory at the _ custaner's warehouse. Th| s real
time inf o%%atr{kﬁeél%%ics u8rsbéd r%an eé“enlt\?sﬁft QY t IFRAURS, SRSt B Pent
r epl acemeatd pd.’ratcs,l:tmi(ésj uﬁz— i matnrensedée V%yaﬁxolﬁdﬂe FASt eiRlagement of
war ehouse _i.n rg_er to gg/wo (?314 PCT/ US2006/ 044687 nmai ntain
part i nventorids &y BEPFHEWI el T \Fifet FeFRPipRering 88.

In the case where the MSP provides the airline operator customer
30 with only IMM as a standard service, the MSP assumes
_responsibility for procuring the parts, which the MSP then
deploys to the airline operator 30 or to the MROs 32. The
aircraft OEM 34 retains ownership (legal title) of the parts,
but the customer 30 takes responsibility for warehousing the
parts inventory. As will be later discussed, a server 1is
maintained onsite at the parts warehouse which is networked with

the operations center 46.

When the customer 30 removes a part from the warehouse for use
in servicing an aircraft, the removal of the part from inventory
is electronically communicated through the onsite warehouse
server to the operation center 46, thus allowing the MSP to
maintain real time records of the part inventory at the
customer’s warehouse. This real time information is used by the
MSP to allow timely reoxrdering of replacement parts, and just-

in-time delivery to the customer’s warehouse in order to

8



center 46 receives notice that the custoner has renoved a part from

tae war ehous@g 4ppNeniory, ownership inmmedi ately passes t@crhRSos/044687
custoner 30 and the custoner is invoiced for the part. This business

nodel allows the MSP to. accunul ate historical i nfornmati on

concer ni nga:tma:trygaraﬂdmm@n:mé aar b@tm@d byvehe. omsdonEde Fbetation
rrultlpleg\@rg hou& | ocat i ons ﬁ he MSP in eff|C|entIé
managi ng Partoi nv nf%??l‘f‘:e‘?/eiigthﬁ% E %tl BB?SFPEEOI“%? Bapt *@8PVe@r ¢, part

Mor eover , £itdui staecu\fmieazbadel nf:oFetid Q) SRNSRIHINY: dhegDard ﬁ%uﬁﬁgs to
t he custo%rrner aids the %5 providing data to pricing nod used
charge t he*TUStoTBES ¢ aFFPet§@r\?Pé‘éQmEFoWd@EIVWQ%ef%FthGFE@IIWDI This

program dﬁ&ﬁ:l’rldm ahedel al bowswkhe @id crigds  OEM, 3‘19.<:tc%mu@.‘é'i:(éhastﬁs%rrtl%al

based on the custoner's forecasted consunption. As a result,
general | y! CETEEEPY oW (tapel sndf nunhesnedr parasd ufsedeby the

parts ar eciSidred d GbanWt 38 Y fedda0nsehesagace,; g%ﬁe%l{ﬁé t%x MSP

| M parts, management program facilitates balancing and poolT
part i nvert offekciantly ﬂﬁaéﬁgﬁglgblmmmwrt@hm‘uéewedsatamﬂn&hd riLOglstlcs

contrast 4o the-d MAARQYLM ut | M&%gvgﬁéndﬁﬁggd géguraulﬁtsfgr Ir]tcel}@ﬁﬁ@]ﬁlon

managenment and depl oynent of parts 1s in"a
when t he WBRgsEWgdeshe heasist omeed‘.SO::w tthe | Spsaemert | laides dtheussad in

bel ow i n IdztaBHLef t oner. required t

war ehousepﬂ'lr?rfo‘{i}\L %Ra;atésatunc#er E{% CJ%%I l{ﬂo 55%&1 sF%é%gtehgc rc[u§ omer for
sour ced diltchererfuiorst peo(aiaﬂkaztbprthesum iers 36 are supplied directly
to MROs 32 in connection with the naintenance provi ded by the MRCs

32. Attention is now directed to FIG 5 which shows in greater

detai | hatkd MBI ppovgoed Hescusbefeadoiré anaged die therdlBiFt UsiMO32 to
central \ngrgﬂﬂl Qns_ ¢ t r 46, The MBP contracts with and nenages

VROs 32 %‘?ﬁ‘-ﬁ ngn Sistomegss fprecasted consumption.

As a result :Lt is generally necessary to carry lower levels of
inventory, and fewer parts are required to be written off to
obsolescence. Moreover, the IMM parts management program
facilitates balancing and pooling of part inventories at

differing customer warehouse locations.

In contrast to the IMM program utilized as a stand alone
service, the management and deployment of parts is handled in a
different manner when the MSP provides the customer 30 with
IMMS, as will be discussed below in more detail. Briefly, the
customer is not required to warehouse most parts under the IMMS
program since the parts sourced either from the OEM 34 or
suppliers 36 are supplied directly to MROs 32 in connection with

the maintenance provided by the MROs 32.

Attention 1s now directed to FIG. 5 which shows in greater
detail how IMMS provided to customers is managed by the MSP
using a central operations center 46. The MSP contracts with

and manages MROs 32 who provide onsite line maintenance 92,

9



WO 2007/ 059314 PCT/ US2006/ 044687 generally at | ocations where the

custoners 3fpbdoyoseliye MROs 32 al so provide the custoneg)éngiohﬁlm%e

mai nt enance, coordi nated by the central operations center 46. In

i nst ances where' unplanned mai ntenance is required, based on on-board
systens, g¢Reralder &t chscaddnter wictre ghea cglsebakrsnBégifayor ahet @os 32

parts, engi I‘VI enance tasks to performthe
necessar yg%oéla?{dglgieen:t Vot %tg' g{’ %ﬂ?ﬁ Howebvers™ qeﬁ, ?Pﬁgirlé‘ﬁ 6A by
center 46t1manaqetsralheomﬂatrn@mtc@ﬂ®b:s 45Uppl 3 chés tanced deidr Wdlsined
directly frorgthe CEM 96, net wor k suggﬁers 98 and, vari_ous ot her

suppl i ers' 36, RIS 1 aige FOXHHetr §er yOrt 0 FPRBORESs Q'St?ﬁsonerthe

possi bl e dipana’lﬁmmrmdeﬂltef haddEP aays tdecisappkheb§rdfor bazediRd parts,
aircraft fli, hours, or where the parts involve expendables, the

p
char ges a7 d96n cEREUMBER oA hdraigienancens taghe er ta6 pREfayas the

depl oymenieddsd=ie pabis @id heknedi ' 8tld Ye4@1 ¢ he cust ofiBfs 390&%@1!6 the
mai nt enance seryvice i s not pI’OVI ded by the I\/ISP) or to the

(where | MBSTAEiOR RARtay) .49 nmanages EPenentike Wpeﬁﬁéﬂtﬁd@slpnéy’t @hall’l:
100% of theierGus QBFS: PELtebCOYi EEARNEBMHS # € E‘@Qf-ﬁ Qﬁp#)%%@%s

until the exchanged part is installed on the ali rcr Unde

the MSF pHoVitRSLGgyuakkern esdppEiels 036 sepnficerranghe f@u.:rs ttiedrs ded3@yvery
and as ca, he,-Apppechated fromFIG 5, the operations center 46
managed by the MsP acts as a single point of management and

invoicing for the entire materials supply chain. Reference is now

d [ LGh: h t f th MV
program For 8 cPare P epsithleagmpuet s sl AR (Bt okPa adpRIiers 36
gat heri ngom ens. mgaiaﬁr éﬂdlghdovhﬂuml ablt'Cha'rfLéredatthet hpatgh, ihetlve

I i nk adband, narrowband or ot her suitable
g)(;%:upn?ca o%sd%zoégfc’légs%ﬁe tHegper atar"f(?nscr)J er OF6 \HPESEPf&ORat o i She

ConvertEHbﬁeratlons center 46 manages deployment of the parts either
directly to the customers 30 (where maintenance service is not
provided by the MSP), or to the .MROs 32 (where IMMS 1is
provided). 1In either event, the MSP provides up to 100% of the
customers part regquirements which are managed by the MSP until
the exchanged part is installed on the aircraft. Under IMMS,
the MSE provides a guaranteed level of service to the customers
30, and as can be appreciated from FIG. 5, the operations center
46 managed by the MSP acts as a single point of management and

invoicing for the entire materials supply chain.

Reference is now made to FIG. 6 which shows details of the
architecture of the IMMS program for aircraft fleets. Broadly,
a number of onboard data gathering systems 48 gather and
download aircraft data through, for example, wireless links,
broadband, narrowband or other suitable communications systems
to the operations center 46 where the data is coanverted to
information that is stored and used to manage the IMMS program.

It 1s also possible to download the data through hard
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information that is stored and used to nmanage the I MM5 program It
is al so possible to downl oad the data through hard 10 communi cation
connections when the aircraft is on the ground.. In the preferred
enbodi ment, MRDs 32, airline operators 30 and suppliers 36 are

connect @dmhini Hee LRET BLLRS-CAEM ST wALL t R QuUah .2 a%ﬂipﬁplgn the

hQ
comuni cation |1 nk, sucﬁ a% for exanple, an iRt arnet - 5-Wweb porg{réﬁund"
100. Thénonbeardedarzedy siboditent ncMBle a2variieflynef opevriatessand and

record pRAggeqent sy ' cted through _an onboard-data bus
48. A corgﬁget\/\%riéo%%g%?#%%ﬁ%%gg c%oénlﬁeec peed:avq"qutc’ill1 Migas:d f% %EPH&ES?
for exasphieaklectronminitagidookinkcomtshldd, fdu chxasplan anectdteinet
flight bag-applicatjon 142, as flying configuration records 140, an
onbogrdwgg §?%ga%do°ﬁ'fi guration application 138 and an onboard

heal t h managenent. function application 136. The electronic flight

bag application 142 15 provides the gircraft pilot, with electronic
charts, TbFr an%f’?‘répé%aft&' nBARREEES el 4fFoHES & e@Yisthi abcdsuhess and

fault fi-aders m Shaa raptend a8l crbshiiectdle €LEMIONL diB%Re0Kata

record 144 includes information related to aircraft” faul ts.that have
been r&E8rdéd onboaPHe BFLEATEr & mEPdAFRYLIERS t Reneeewedr wakthchust 48

20 pgrsonRelidedherds Ekyhit cONdd QWAL A ARRIKCald Q3138 and ARGy g

records 140 provide information concerning the current configuration
of the ahrcrafectimimiconbddighheal bag maregeneat ichunclidn 136  flying

conpris I { sy ni.t,aring functions_th rela 1N real.
tinme, t éng{[ﬁﬁ{en 3 a?%gg](#gt ﬁ%géi raglr aqlg "Ié%/rscfeﬁ% %Y\Rﬁgc hg%% %%%%88
to makeapppacasiait er38 hewrad r craf torlwadd. heéabehr ephasgatder unfurstion

(L) 155 85eieLln 2310 L8, LS Piott 051 ALeT Tl O EpIcer g

confif gupabl0fle ®f thize airerafd . p30oUS Hafrent14pptdeat | @haMes, aircraft
11/ 173,806 [ Attorney Docket No. 04- .

performance Tcalculations, electronic documents, fault finders

and electronic check lists. The electronic log book record 144

includes information related to aircraft faulteg that have been

recorded onboard, or entered manually by ﬁhe crew or ailrcraft

20 personnel, The as flying configuration application 138 and AFC

records 140 provide information concerning the current

configuration of the aircraft. The onboard health management

function 136 comprises aircraft system monitoring functions that

relay, in real time, the current status of the aircraft systems

25 which can be used to make repairs after the aircraft lands.

Line replaceable units (LRU)} 153 as well asg RFID tags 148

provide information concerning other onboard components used to

determine the as-flying configuration of the aircraft.

30 US Patent Application No. 11/173,806 [Attorney Docket No. 04-
11561 filed 30 June 2005 entitled T“Integrated Device for
Configuration Managewment”, ({(Inventors Marc R. Matsen et al),
shows how RFID tags may be used to track aircraft configuration.

US Patent
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1156] filed 30 June 2005 entitled "Integrated Device for
Configurati on Managenent (lnventors Marc R Matsen et al), shows how
RFID tags may be used to track aircraft configuration. US Patent 11
Application No. 60/718,884 [Attorney Docket No. 01-1030]

entitleg,

" RE s Alr Rarts",..filed 20_Septenb 200
(I nvent oPplfﬁ/IEgFEalgﬁg C%Mm@%g’ﬁgzl%t[ep‘r’ﬁt%\%ﬁ cgtolcgﬁ%No.%o 10/ (317_3{3%@6
[ Att or neentDodkét “RNOID 0Bad87&h Abtrctdfd: PaReduci figl &l B e ctemrmgieat 2005
interference, in Radiaq, Freguengy ldentificatjon icati.ans”, filed
25 Qct ober %ﬁ'fnr?fr(‘l ?Weﬁ% nnh’g‘ﬁ‘aﬁl a‘ﬁgr{é%) Pglﬁ"ggtsm%@t&f’nl?ﬁ%
t echnol agy sasegss t advaeReNbboket t B .pr esent7invenidieneall Thendahng
provi ded _by the onboard systens 50 is wrelessly comunicated by any
of a’varilEyrePagRpitmni dFEPEASFPRRE 1Pndiartdion gFEe @Ry i fdenbpfication

form ng pantcot i MICOMeI32a a5 PHERELEE AR oW NG} €33nlBhEeEPeRenneth D.
connection such _as Connexi onsM 130 provided by the Boeing Conpany,

wi rel esforpdk £2g0arfdioxs SH1e RBIREED t beahnrlooM resefitl | &6 r avplenaniriag

120, airngablet Nh-catd _addressing and reporting systems (ACARS)
126 as vvelel Eag cagi n"‘?%’wﬁl rle ess networks 124 which conmunicate to the
operation center 46 through interface devices 116 typically used by

ai r cr.af me i WA suitable.for ;use in wrelessly .
Cr anim (Tngushtt R B g ke o sBpediaSearalt  RET Tek rireieseLy
US 2005/c00R6609t&8 pupl i shed BEbrwar yadieP050f andokisuPt®tion links

Applicat,ion Publication . US 2003/ 0003872 A, published anuary 2,
2003, 24 RQURTTEnar oRBEErH s bt SOFTBRe PBFEUsBEw SRTEHE prident
i nvent i gropireedhsg! Rsedléds Copeathdly aRfldctalnoRsichUS Patfiexiong 130
Application No: 10/976,662 entitled: "Wreless A rgort Mai_nt enance

Access Mioided Pydtbe Beedner CoMRpAY Attigiedefspbérst 128 and associated

15 terminal wireless infrastructure 120, aircraft communication
addressing and reporting systems (ACARS) 126 as well as cabin
wirelesg networks 124 which communicate to the operation center
46 through interface devices 116 typically used by aircraft
mechanicas. Systems suitable for use in wirelessly transmitting

20 the dat.a are disclosed in US Patent Application No. US
2005/0026609 Al published February 3, 2005, and US Patent
Application Publication No. US 2003/0003872 Al, published
danuary 2, 2003.

25 Additional onboard systems suitable for use with the present
invention are disclosed in copending applications: UsS Patent
Application No: 10/976,662 entitled: “Wireless Alirport
Maintenance Access Point” filed 27 October 2004 [Attorney Docket
No. 04-0691] to Allen and Mitchell; US Patent Application No:

30 11/191,645 entitled “Airborne Electronic Logbock Instances and
Ground Based Data System”, filed 28 July 2005 to Yukama et al.
[Attorney Docket No. 04-1202], US Patent Application No.
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No. 04-0691] to Allen and Mtchell; US Patent Application No: 30
11/191, 645 entitled "A rborne El ectronic Logbook Instances and
G ound Based Data Systenm', filed 28 July 2005 to Yukama et al.

[ Attorney Docket No. 04-12021, US Patent Application No. 12

11/ 176, ngi i1 ed. 't Di i but. t o] Manage ste in

Wr el esggégi? gf%ﬁ'e %P tgghé",ﬁlﬁ%er& b‘geéu@a%ogg?ge%ﬂs%emﬁ?%N%sygﬁ%m
et al. [UAtihgr WeyeDeskegaiNell e 12031CAHIS ,Patidrtd oApmhilgatdo@s to David
11/ 199, 399 itled: "Meth for Fault ta Transfer _from Airpl ane
Cent r al :}‘W/ai %?%%%nc% -eﬁgoﬁps& ;J%?ﬁlﬁe F%ght O%éﬁ%}if e aﬁ;’gltent
El ectronppliogboek (ELBLoAPPYS cakhontiedd i| edeOSdWIUSE20@Rule pata
Yukama et al. Wreless, link 128 is a systemthat utilizes wreless

| ocal ar€825iT ne¥ b rkl fR IO GRF 2 PPARERIENERAL BV S FRBUgHO B Lagtronic

ai rport r1eguir eRENSySnak] | BEal N8kARtoabar tRgLebkdatm et ¥eei cation”,
aircraft, ~“passenger terminals, naintenance Operations, etc. In one
possi bl E1éABoAP MTUBT AWE itevdukrwa, ebridoard data is upl oaded to a
server site 146 which includes an ELB server 112 and an AHM 15 server
114 that are in turn connected in a network with a central

mai nt endnceland bhgknd2®i hy FasAgbaBNthdMVEM isereervifdsSless ddral area

oper,ati te so i.ncluyded at.th eragtion center 46 1S
an ilﬁ- sglrg\ﬁlfvggﬁda %él}%}%lsgr m sigor vle{:rra(nls%) %iggas%ﬁ% FRUE arf Tt Mgt EPort
server &h@irbotdntof emhbtingedvetanar ehasimgcbEd 2@ abyberwainvgcdraft,

the MEM server 108. A supplier managenent term nhal 106 connected
Wi th SePSEFCTBET al F OB mIn AT GASREE h CRGFIT Y, ifTe a ffnafbs

busi nesgporBNBYEMBRAbOf ERERNALL 1@he GORRAEEEH, WohBoSen Y @ati08 saldfWaded
managenent of financial issues. The IMMserver 118 is connected to

the MROSC32 &REVBPHe?htDrki8ovlirhy iipclndefepn pblR afe et kv gngl an AEM

connect ed yel-h 18 SHRP! I 38 Misdh L REnABSEdS MM §1 LR SRRXe wilG2- o
FIG 7 shows, in block diagramform the flow of 1 nformation and

central maintenance and engineering management (MEM) server 108

at the operations center 46. Also included at the operations

center 46 is an in-service data program server (ISDP} 110 as

well as an IMM server 118, both of which servers are connected

20 by a network to the MEM sexrver 108. A supplier management

texrminal 106 connected with server 108 allows communication with

suppliers, while a finance business management terminal 104

connected with server 108 allows management of financial issues.

The IMM server 118 is connected to the MROs 32 and operators 30

25  via the web portal 100, and is connected with the suppliers 36

via the onsite IMM site server 102,

FIG. 7 shows, in block diagram form, the flow of information and
data between the onboard sgystems 50, MEM server 108, the
30 suppliers 36 and the MRbs 32, In one possible embodiment, all
faults registered by the OHMF 136 are logged in the ELB 144,
filtered and delivered to a ground based gerver which collects

these faults, as well as unfiltered faultg directly from the

13



data between the onboard systens 50, MEM server 108, the 30

suppliers 36oamdosddes MRCs 32. In one possibl e enbodi menperaishoodadbd;s
regi stered by the OHW 136 are logged in the ELB 144, filtered and
delivered to a ground based server which collects these faults, as
wel | as uPHNE tletted Treaul drouchicr ety BE@ﬁthelgé MKEZEmmﬁﬂﬁﬁﬁﬁhgs with the
PCT/ US20 4 136 The round based server te

comuni ccai?%l\g éﬁg%ﬁe]fhe rver‘g lﬁ?ﬁar%%cﬁﬁ?ﬁﬁ%g arf(? dﬂsesylfﬂeélng

for deli vtﬁ“re nfaul te t:aultlhe tsmrtvlae Sepsver 366n Bgih Mmﬂm 2NN ne
[ row ded to an in-service data

airline tenance hj st or

progr am r%aé C8pPj- tﬂﬂ%’\h’r%h ZPYIAERc Foh R LR BRRELFRN SRteh PrpgTram
| MV servsﬁrxfeﬂrB (ﬁmﬂl ntEnageeP e T nanatiddeal R rtbPThnl2¥9ch the Tvm
exchanges information with server 108 and the server site 146. The

MPT  usesSSHHSH 14 r%ent docunents and vi sual navigation methods to

assi st technical operations staff to troubleshoot aircraft systens

and manage structural repair records, parts and task cards. The MPT
150 provittles™3ERhEE@RSe f oPSF60BPAULGY, LOPLewilRE afid®Bhal {:30ng exchanges
St ruct Ur aln dRaidion WG UsR0l 1 6 CUIY! Bhed 5di6RAl Tikon £loe ANd ypr
mai ntai ni ng records of repalr act|V|t|es ohe Or fore alrcra

The MPT I@(ﬁ%l d6tgdildgantt Hocumgudsi t end foistdlst opvéghthmnntmednes to

records fqr h d b | d b
regul at ory Ut ﬁortla%clrhglgl% The %g%fh’%ﬁsl\/ﬁgﬁéﬁg ués(gs %1 ala%sg" Aircrafe
receives %Qﬁﬂ@gn@@@ ornagearskprai s aaldai:orm'ea:opdsgnqsaxs:sf osnd task

t hose pr eis ea | Iy een.i.n cust oners
30 have ;l%‘lcess to %ﬁﬁPaTr P%drgé AT OT e |on°%‘?1]tf té)ﬁ sr‘?ceos'ﬁ ' ﬁ?vtlﬁé’lng
oper at i oraaend canaéyzdﬁgussitng;ctﬁm:a\mbr repsi de, Wainididly t asaccess ddiftimulated

portal 1 f t he. | MVB stemre5|de |n he ability to
det er i ne p[aﬁg eklg?‘@iﬁ" %n??‘aupﬁ‘f‘% gf= gl S PhcESBAtEs vities
for omne or more aircraft. The MPT 150 also acts as the

repository for historical maintenance records for each alrcraft
which are required to be maintained by regulatory authorities.
The central MEM 108 uses the data it receives to diagnose on
board problems and form a prognosis for those problems. As can
be more easily seen in FIG. 7, the customers 30 have access to
an array of information and tools resident in the operations

center 46 using the World Wide Web 100 to access the portal 100.

One part of the IMMS system resides in the ability to determine
the current configuration of aircraft, since parts and
functional units are added, replaced or deleted on a routine
basis. Ags shown in FIG, 8, the MEM server 108 maintains a
record of the current as-flying configuration which is used to
manage both maintenance and materials for the aircraft. The ag-
delivered configuration data 154 is provided to the server 108
which defines the configuration of the aircraft as initially
delivered to the customer. Information concerning the allowable

configuration 156 of the aircraft is also stored in server 108.
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functional units are added, replaced or deleted on a routine basis.

As shown i nw&bdsro®si4 he MEM server 108 nmaintains a recgbﬂmgjggg,mﬁg—,
current as-flying configuration which is used to nanage both

mai nt enance and materials for the aircraft. The as- delivered

confi gur akaon cdaf@f A54rasspeoldmeddénitde seswes 1BFicwhi off defidiesition

t he confi ur |on the aircraft initiall del i vere o the

cust oner . rsnatf%% cBhEer AR lfiﬁa Itloovﬁﬂ?% %‘?ﬁl‘f?‘@urg@éonaﬂé6 sfese
t he ai rcrafansas:tabm Steyr edweDl seayer ££@8. asl419Ond00dRFIFbtation are
PCT/ US2006/ 044687, Part on/ of f transactions derived froma variety of

i nf or mat | T ETEC S 1518 S pigRficded 180 toh &S 1Rt 11?)83%&13{“@6@@91“5 of

transact imserdsiee! | @% e raen/bYEndrensh gkl | Qe aF&-ordRld W %vtl%es
the MM server 118 to be used in_the managenment of materials.

part on/ otk rathsaltei Bhschreriecodrdcliony, déineesvestieh %Iphéags: ® Lavs,

el ect r oni gnd aEARAK ovkhRe , eXENtfewRAD 1539s, LRUS, and hangar
events, as shown at 158. Attention is now directed to FIG 9 which

shows in more detail the organi zation of information stored at the

oper at i ong: & A6 haseds é'ctﬂ@;‘ a- depfyedyf {i@g}:ﬂnsﬁ8%5d1n moTe detaill

applications and systens 48. AHM ‘ser ver stores recor
faults, aﬁh%)l@nﬁaﬂmttwn stiatarst odmadionf erwaedi rg | vifeoroptrisgri.casd center

predi ct ed, g, %eq?a&ged ﬁ%gﬁégnfr&)ﬁ@ J}I(ialg erdi#fpp elrc}t/%r 1125%‘%10rs%sstems

mai nt enance ory, ormation in
nunber hoifrs 'Emel B¢ eerv.)érthm astored treavddest ufmalns t kel ypillbaks aadth
server 108 _stor

mai nt enange. ,acti o he a .

i nf or mat |§otn t%' ofarlra i oﬁor‘é’%ﬁ%%?%l f‘ia%ﬂgﬂ‘%ﬁ?ﬁ aanle%ﬁ I%(‘?Slr Férfitenance
det ai | ed ﬂ;ﬂmnfaltd.om,nf oiidl orckand Eld O\M@xcorngur@idm maintenance
i nformati.on rel ati t aircraft. The | MM si Ser\Ve 102 stores

i nvent orymaﬁ"Fc? Watfggig%‘l% dﬁihém?tt&(?f?l ng F6EEEi OF 'ﬁ&f‘Fo n= hours
quantity and c¢ycles of the ailrcraft, write-ups by the pllots and

maintenance action sign offs.

The MEM server 108 stores part information, information
concerning structural repairs, current detailed especific
information and allowable configuration information relating to
the aircraft. The IMM gite server 102 stores inventory and
material data, stocking 1location information, part gquantity
information, forecasting information, planning information and
transaction information, Finally, the ISDP server 110 stores
in-service data warehouse information and component maintenance
data as well as shop findings. Servers 102, 108, 110, 112, and
114 are comnected in a common network or through the Internet so
that all of the stored data can be transmitted and shared in
real time by the servers and used by the MSP to manage the IMMS
System. Other forms of information storage devices and

communications links between them are also possible.
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i nformati on, forecasting information, planning information and

transacti oRyéh BdeeksmBid on. Finally, the | SDP server 110 SbpiRS%2006/044637
I n-service data warehouse i nformati on and conponent mai ntenance data

as well as shop findings. Servers 102, 108, 110, 112, and 114 are

connect edrihe AngormaBiaet WLkt i8I PUghotbe hnt efdiaterg0 18hat 188! afo,
t he storeg, data gan f‘ﬁﬁ transmtted and shared in real tine by t he
e

servers and” us&d l%@?%%et?héqw SipStEmL leefe Mg igiipnance

of inforrrm:if&ﬁnaail@&ﬁg@eéiﬁw adiek t SOMBINT Cat {RRsgh | BReshetyeeshrihellg
are al so OSSI ble. 15 WD 2007/ 059314 PCT/ USZOOG/ 044687 The

i nf or mat i 8P c A9 edfi vERG stasieed Phwsderyerkogmz om.08, El@ctrqryzc stgrage
114 is orgepizad dihdOMp %%E}%Q’E #8¢ BB DLEDANGS. 'rﬂ{ﬁf)e itdbhation is

t echnol ogy system 160, alth ese servers need not
same physteeangestdiq oﬁaCE@@%ﬁn@i@@e@@e ofdexﬂmeslsotmcmlmm requlred

servers ngy benytikiged. sThi-gqi nf arpml iy gg_gl S %ﬁf&%@l&? f%%bl itate oo

managenent” of “vari ous functiond require
i ncl udi ngreradansmtatl&h anel ¥avidridy amia@alserEISMGZ,lmedhm Imaiyltenance

anal ysi s dpel b execu |on 166, ne/base

mai nt enan%’gélc earﬁ% nga%gé% giﬁ?gf@gﬁeenaﬁ%a&n ShETSP da? 9 as own 3

in FIG. ra_fih,nummcmf alormroﬂ)nda‘gatlam.mo I's used by the operatlons
center 46 and central MEM server 108 to manage | M5 functions shown

at 172, including |ine maintenance, MRO nmaintenance and engi neering
support ol diasen nbhnFe@ante, The iedobhgtidii opstad IeGOﬁssused by the
managenent_ i nf.armati on 16241iﬁsj used to wl de a vari reports

shown at FFIWHCER 55l CPRAFT Thi AEESD ?e'ggt t@ejranage IMMS

conpl i ancRyndwjools I eflidwis, ati Dvepangachiuaiegy, 1608P0RRAN He@ahcdPWNIMRO
al l owabl e caonfigurations and as flown configurations. The
reliabi | iM3LHFR a%ﬁas W PRI IS SUPRAKEY 3! phatRcBaintenance.  The

configuration and records management information 162 is used to
provide a variety of reports shown at 174 which may include AD
{Air Worthiness Directive) compliance,. major repairs,
maintenance history, component tear down, allowable

configurations and as flown configurations.

The reliability analysis information 164 is used to produce
reports shown at 176, including chronic system reports, chronic
component reports, cancellation and delay information, engine
condition monitoring and IFSD {In Flight Shutdown). The
line/base maintenance execution information 166 is utilized to
produce maintenance control data shown at 178 which may include
flight schedules, dispatch items, deferrals, AOG’s (aircraft-om-
ground) and diversions. The Iline/base maintenance planning
information 166 i1s used to produce a variety of maintenance
planning reports, including maintenance forecasts,
station/facilities scheduling, coordination of maintenance, and
maintenance visit packages (task cards and parts). The

maintenance control data information 170 is used to execute
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reports shown at 176, including chronic systemreports, chronic

conponent Repaotssez@ancel | ation and delay information, epfuSRos/o44687
condition nonitoring and IFSD -(In Flight Shutdown). The |1 ne/base
mai nt enance execution information 166 is utilized to produce

mai nt enapeen¢@Akhek dat aswdignaat 1828 ¥ ah PRYLLdEd Ud8cofbl Md¥ment and

schedul es, dispatch itens, deferrals, AOGs (aircraft-on- ground) and
di ver si ofd-9nTE T jafe/pbkethRi At eRaAcRaprbame FaFle? neid ofedsbring and

used to ProdUce:aqVaLdetdofadm® ntenance planning reports, including
mai nt enance forecasts, station/ facilities scheduling, coordination

of mai ntenance, and nmaintenance visit packages (task cards and

parts). i C ta.lnf t J.Ql i to
execute -E?% V\gﬁgg%—@? g£§§148§%§{%%0%%44 %adnngl%r?tja é%an%gg ggﬁl?hoaﬂ a?nd
182 whi ctrremehitesdatoorpki sbeeatiand cenygar off, ohsawkllihassihaedelated
mai nt enan K ng.r LVi prQcessin D T,
i nf or mat fno%ﬁn%%?lﬁggge%%)%%? %e go%%l-e%(%gﬁ 8 3}%5?%1% c%élgagcdl Oq}oé;a%%{n?%ﬁ e%éat oo re
t he oper atdosrigledentcertid, MEOsWSI2l wiso t heer ehdbedatmi @ nanfermapiort sto

generated_at the eratiqns_center .46, are rovid to the 32
oo’ uee. CAPEOTE: atbna AR Phn 18 FRBPEORITIE et « Doy e tO the
mai nt enares toheyspBovi decko dxfaampleys thee MRO30maolusex aiel dnfohaabRes to
may use the information t i,mprove the scheduli af, ,mai nt enance .
faci 1111 dEEGOV8T oS ng ChEAPLATHN P e PELPAFETIGR e TNGDL SEaRoal @ Gedering
the datag=0-daetdi®l nd¥&diCls t hehd yRROSf cHRI Alghanee tiwd aBya beo better
required. The data can also be used to inprove the technique fo

: np
gat her i n@aHECtydts wee S MRietarREcati2hai*BePis&GH b Hevel Ebenéﬁta
fault codes Lesor gRd Ved heoELB A aigd WebhiBbBLY fRSUbhthdring the

i nproved mai ntenance procedures. Simlarly, the data transmtted to
the oper &ldtens cBA¥ efx@B01¢ onthRe dgfobgayd be used to develop new fault

codes recorded by the ELB 144 which ultimately result in
improved maintenance procedures. Similarly, the data .
transmitted to the operations center 46 from the on-board
systems 50, and the related maintenance reports generated at the
operations center 46, may also be fed back to the materials and
part suppliers 36, who may advantageously use this information
to improve the quality of the materials and parts they supply
either to the customers or to the MROs 32, or to solve guality
related problems. For example, the on-board data might be used
by the suppliers to analyze why a part exhibits sensitivity to

vibration.

Systems suitable for use in performing some of the functions
discussed above are disclosed in U.8. Patent Application No.
10/360,295 entitled *Vehicle Monitoring and Reporting System and
Method”, by Basu et al, filed 07 February 2003 and published 12
August 2004 as US Patent No. 2004/0158367; and US Patent
Applicetion 10/985,601 filed 10 N@vember 2004 entitled “System,

Method and Computer Program Product for Fault Prediction in
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systens 50, and the rel ated mai ntenance reports generated at the
operations center 46, nmay also be fed back to the materials .and part
suppliers 36, who may advant ageously use this information to inprove
the quality of the materials and parts they supply either to the
custorreg%]?or to the to so] ve qualit rel at ed Er obl ens.

VROs 32 r
For oxalgheclq nECBREREAP dih REBRTCH uSHAteBy. ( Y SUpgPieps ¢ al
anal yze [fyornegar bo€xet biNbs SEnsidioi tyst @el¥i RIAL UON.paSYsle By, No.
suitabl e fo% qa_se in j;_)e%orm' ng s%r)ma of the functions discussed above
are di sEPOSY AT UGS 19kt et APPIYCaPPBA NERTitbPrd60, 2¥5hiAtet | Bgalth
" Vehi cl gadidrerd NGy schaReRR] idtthodkst @cardey MaLBRAL , NBY Basyz6s) alg
filed 07 FebruargI 2003 and published 12 August 2004 as US Patent No

20047 01%8867;28andSUsPr&EBAt 2PPpl it i dﬁ/iéégg%?,‘e‘ 60an%3 4 lersl 10 ARy ehbler
2004 enhbﬁir%i}%%ﬁgnes%ﬂeﬂeéﬂﬂ, CRIDM &7 RFQQL AP ?@@%?tby{)yaggi‘%é

Prediction in Vehicle Monitoring and Reporting Sy

Maggi onet eal alAttoxmesr RegkBbcRet MNo-128210919] as wel | as US Pat ent
App. No. 10/884,553 filed 02 July 2004 entitled: "Vehicle Health
Managenment Systens and Met hods [ Attorney Docket No. 03-1292] as 5

wel | asFUS. Peat esttowdpprheNd1ok0636@, 29bieal i paed IrAHMOanas ritear i agd

Busi P Ll 07. F 2003, by . ' t al o
Ca 10r nEYS CBEReDE B LBS 1904 CEFEISney SRS EROSF O of2et jpi i in
part i ntidexddVEay sidemit i@dngl8atbe. usgr of s RFI D madh @ dote@deensy the

identification) tags to aid in, tracking and identifying parts. At
184, t he*RarfEdUraitogmatien paFp BnEertTrhiemman set €a 1@E8nWhaFh

conmon datakase 198.whi shvt | NGhues, t NesPard1 NuBRRber$er idba NUBRGEYS,
nod status, effectively, etc. This information is programed into an
RFI D 15efERruiicdly i seteft+ achedst anfasmplian fMeppagtateedhippedanr BRID
the s OEML Qi N aRPTAREALS VBOARApLECET ViRt T d NSPEEHIR Al rbfiOtne
- OEM to the appropriate MRO and received for inspection at 186.

Upon receipt at receiving inspection, the RFID tag is read and

the information is automatically recorded into the database 198

to register receipt of the part. WwWhen the part is received into

20 inventory at 188, the RFID tag 18 again read and the
status/location of the part is recorded in the dJdatabase 198.

Other forms of readable identification tagé, labels or devices

are possible.

25 When the part is removed from inventory and is rc—_:ady to be
installed at 190, the MRO records installation of the part at
182 and thia entry 18 7recorded 1in the database 198.
Unserviceable parts are removed at 194 and returned to inventory
stores, where they are routed either to an MRO shop or to the

30 OEM for repair. Ag shown at 196, the unsgerviceable part is
received, repaired and returned to inventory, and the associated

RFID tag is updated as required. Also, when the part is removed
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Upon recei pt at receiving inspection, the RFIDtag is read and the

i nf or mat i onypSedkRpRt i cally recorded into the databasepégﬁmﬂh@mmﬁ7
regi ster receipt of the part. Wien the part is received into

inventory at 188, the RFID tag is again read and the status/locatlon
of the paglo Str[&&ﬁ!di‘iﬂ ifhd h@sﬂﬁﬁ@@%&&qwrgt%h fr%F:H§d§f aﬁ:@aq@@a@ed
identification tags, labels or devices are possib

part is r@hﬁﬁ@dmﬂﬂbﬁﬁrﬁe§n163y and is ready to be |nstaIIed at 190,
the MRO records installation of the part at 192 and this entry is
recorded in the database 198. Unserviceable parts are renoved at 194
and ret urased m@mnueﬂmor deseribed, aktmxee thl@y'lear etheut B#M®| tdusterg akhe
MRO shop or the ?8r§§$4foQ: %B eES gge ataf?G’lEgﬁ and base
unserV|cea]Te part recelveg repalr an returned t0 1 nventory,

and t he assiodicataeste, RER1 t agpesdeiplat eddasrateduiier eplarwé smanagememtle and
part is remved 18 WO 2007/0593%4 PCT/USZOO6/O446 :fqtoryand
the as- fI@‘?%edch?onf %ﬁ?%ﬂ%‘ﬁsrec ds"are™ Wﬁdataeld: the TSIA

108. As pﬁﬁmﬂﬁﬂﬂﬂMthSCrT@@dMRb9V§erﬂﬂﬂeralhethNBamﬂs&ﬁme m&amtenance,'

airline o ator cust.oners ch se aII | i pe .and base_ mmi nt enance,
2l expe PR KR PR e oo
of mni mﬁﬂ@l rlerc@fnttlﬁf%'s' am_lcht Ytliﬂé\d Inmsal lsbidiicky. pFheidROs perfi Mpart
all line and base mai ntenance, provide tooling and facilities and

share perFURMaRE JiErarftederioue i reoRiry aaIeTReL| s izeparss. and

provi der. e fdhle oSHPBLEBES aMA, itbh&idiviY @ithepakrvugnd over haul
their parts, and also share guarantees and incentives with the MSP.

Referring nowto FIG 12, the MSP may charge the customers 30 for
the | MVB ored ML 3LTYiC 8, PEQWI, d8d based 109b angharlgrper tnbl iglkohews 30

using a variety of criteria to establish the price
for the IMMS or IMM services provided based on a charge per

flight hour using a variety of criteria to establish the price
charge. For example, the price charge can be made to be
dependent on the size of the customer’s fleet that is receiving
service, aircraft utilization (cycles and length of flight), the
number of destinations for the ailrcraft over a service period,
the operating enviromment of the aircraft, the number and
location of 1line and base maintenance stations, and other
factors. Either flat or graduated rates, or both, may be usad.
The charge rate may be adjusted based on performance agreements
between the service provider and the customer. For example, in
the event that the reliability of an IMMS maintained aircraft
falls below an agreed-on standard, or is not available for at
least a minimum length of time during a service period, the
charge rate may be adjusted by an agreed-on amount to compensate
the airline operator for the time the aircraft 1is out of

service,

Charges and performance guarantees may be reconciled and

adjusted periodically, for example, monthly or gquarterly. The
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charge. For exanple, the price charge can be nade to be dependent on

the size ofwdbereusionmer's fleet that is receiving ser )st@)%szmlﬁﬁgsaft
utilization (cycles and Iength of flight), the nunber of
destinations for the aircraft over a service period, the operating

envi ronmgp Ofay henabher afde &herdthmber #hinkOCadn obel itFe @l total

base nmai nt enance stations, and other factors. Either flat or
gr aduat ed eSS, 0fr ddraiitay thaohisedioure i¢hal §6°r abkeBmypiheagreed-on

adj ust ed ?n%ﬁ N RIS OT FROCEXABLCoMRLE AR Wepltdha, Sebyi @ tablishing
provi der and e customer. For exanple, in the event that the

reliabil |1:t13w(;fngamlllN4\/Sram1f rdeperting rex athe AgreenRIHWRATFWeRST eelde olSP.,
st andar d,, 0y, | no%a?‘\éalgl%ﬁ:!l%.é}%r 85 nfASipd EhQ'cg?.dQ}é eg%t.h OhehbPB11y
e a by an

during a service pério charge rate may | uste
agr eed- orhcevent, thec amidwsatier tém:aéqlmlshmagope‘iating fen fiee impAemehbed

aroralt JSpHt e SRVIgS e CNALASSANTHRSK! OLTRICE GHAT AULEES MBYmmon

be recondiiéEd arf perio mont

quart er | ycechad.qué8 M&POMQS%Q@&&I’R@H lsjﬁzcnméﬂOﬂﬁGBHel\ﬁFtnay charge

the custonmer a m ninum base fee if the total nunber of aircraft

flight hours is |less than an agreed-on mninmumlevel. The exact

met hod amkspidrisebiaiter fost ghhirahtags pivenngywehé Mapytdemmdicngtomers

t he agreenents b tvvee t.h art syppl iers 36 and t .
cust oner €330 0 Wltﬁ’o:ﬁ\%m%émrﬂze égfﬁbl i gﬁ’FnEXSPPQthlf
can be i rgeengat e@almal G ORGeOr tHBS Q_;Lﬁ&fah\&@ée dza&ghaJ wamm usé nghe
common techni ques well known b¥9those skilled in the art

Responsi BUSHOperoAugusPa AiBRSEEOERARTE the FEPHRY 1dre iRt JRA'S Prafion
be shared,mi thet heMBGR anithd h@héUQﬂ's't%fnér ke eyanplaguskbd tdiwmalaly .

fails to meet the guarantee criteria pronmsed to the custoner due tgq
sub- per f oHmideelyy 4 NI MSPt fail sTEBFt FhR guarantee criteria due

sub-performance by the parts supplier, the MSP may penalize the

supplier.

Pricing to the customer may also be adjusted to reflect agreed-
on performance incentives given to the MSP which it may share
with the MROs 32 and part suppliers 36. For examples, the
customer 30 and the MSP may agree on an incentive arrangement
where 7~he customer 32 pays more than the normal charge rate,
e.g. 105% of the normal rate, where the MSP exceeds the

guarantee criteria by more than an agreed-on amount.

The revenues generated by the IMMS system may be shared with the
MROg 32, if desired, particularly for unscheduled line
maintenance. The MROs‘’ share of the revenue may be based on the
nunber of departures, for example, and factored by the MRO’s
dispatch reliability performance. NFF (no fault found) charges
due to improper trouble shooting can be charged back to the

responsible MRO.

20



of the revenue fromthe custoner can be adjusted downwardly.

Simlarly, wb2desdyB fails to neet the guarantee criteprdudiBeossscs?
sub- performance:by the parts supplier, the MSP may penalize the
supplier. Pricing to the custoner nay al so be adjusted to reflect

agreed- @PRLHRLABREBnE NEBNEHEYESMGhY Rl Datbie YR Tictlabll, ERYcsShghesh
with the MRCs 32 and part suppliers 36. For exanples, the custoner
30 and t ketveenngpengeableonhf NoRcPRIneatcafySdRr Whergeghte events

CUStOMer 32 PEy§eHOr & ddhan Lthe nahfhl ochatgshd e m818undOBDT dEheche

normal rate, ere the MSP exceeds the guarantee criteria by nore
than an agrsedftn drfisunsysiRRS r egenbDeBEYehePHht GF OSPSERE/ PIREREYSRenttsed

may be Sii%{fﬁ%\ﬁé&%he eNR&: 35*#5}{?%‘2;' 'E)?‘d’tﬂ‘@r#ﬂ_‘.kt@u' arbyef&fabiy, only

unschedul mai nt énance. share of the revenue may be,
based on dHergenbiberewintepareuresmtfast éranplleulatdnfactior edeByabhéity

MRO s dispatch reliabilitv perfor o NE 0 I f,g?]g]pl) a

due to irﬁ&per &P%D%ﬁ%r%%%ﬁ%jﬁ nﬁ‘?(e:rgﬁgbgrghéc%’%% beé@e{'(ﬁ t:so the afd be¥ona
responsi e M3Qtr30 YO 20 71MED HetRACH Ps2008£044687ndR&al cul ati ons
to determine reliability preferably distinguish between chargeable

and non-chargeabl e events. Chargeable events are those caused by

known or rasfeei-ed imalddin eiddnsceicihentair afafRTed.t s4,sy3t efip, 7 and 13,

t L pr. d d byt | MV '
o1 ovi dor WHHET RASRRES PPSPETA0ISE - ShFy LBhalYehBle cwbhrs dre ST e

i n cal culatifig ohae i pelicdickint Yehd ad Br1 e - ehergeabl cudvan:s @@, t andean
events that are beyond the control of the | MG servi cee%rsow der or

the MRO. Rétasraied metonkmede RageurFéhIRFad o @@Prtless g6 pRgrating
13, whi gl 4lepigle debidSt 0bs t Be pbMVES vk @By kFlinaddrsbews ritkerator 94,

rel ati onship between the airline operator, custoners 30, and an )
which can be the MSP, previocusly described. As used herein,
“parts’ and “materials” may be used interchangeably, although it
should be noted that the term “materials” generally refers to
consumable items in the aviation industry. The integrator 94
may be, for example, an aircraft manufacturer 34 which is also
one of the part suppliers 36, providing OEM parts to the
customers 30, or to the MROs 32. Use of an aircraft OEM as the
network’ integrator 94 takes advantage of the OEM’s existing
infrastructure and logistics management systems. As previously
discussed, IMM provides a common infrastructure with suppliers,
including an information architecture that permits the sharing

of data between the integrator 94, suppliers 36 and customers
30.

The IMM system leverages the ability of a single management
entity to effectively gather and disseminate data and
information up and down the aviation services supply chain. By
integrating and managing this supply chain using a single
integra;tor 94, costs to the customer 30 can be significantly

reduced, and part delivery performance can be improved. A
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i ntegrated network of parts and material suppliers 36 operating

under the conteobswis a parts network nmanager or integrabetySsnsodsych
can be the MSP, previously described. As used herein, "parts" and
"material s" nmay be used interchangeably, although it should be noted

that the digmmrioaheri abpor8gneeRl | ysrebeeacd® £oPSURBSEE bh@&MBdkDivery
the aviation industry. The integrator 94 nmay be, for exanple, an
ai r cr af t DRgRGrEERGPerimREQHANERY stal dde oferRiledfe Par t LRI efgpryeved

provi di ng,;CeM Parbiat 03 hESrmEHSLQMRE Sord0, o 081 e t he BB A2, UserBiougn
an aircr g)fat CEM as the network int egcr)at or 94l'takrea§)eadvaﬁt age of the =

CEM s exicgigregatiinfir asdr applyedandrheghunn ke idyairnnivey Stiemd fipgntly
pr eV QUS@éttg'rSCEﬂg%ngal:mpriﬁi’dr??ﬁ:l’%gcoﬁrgﬂﬁ]d' NEEASLIU UnR ML 51 o
suppliers, Including an i nformati on architecture that permts the
sharing difsadetragbeedeenpbhy ichaégr at dn % festippltitey STIB6 @ahdthe present
custoners_ 30. .The | M. t | ever.ages .t he i Lty Qf i ngl
managenen Vég% FPprSV% %%c?ﬂ%ef@g%gt %ﬁ&%ﬁ%ﬁgf%géﬂi%gtgh%a?gggﬁdplace'
i nf or mat izan the atdhdowhmé heamViz=t ilawesekwvstes supply chain. By

i ntegrating and managi ng this supply chain using a single integrator
94, costs to the custonmer 30 can be significant]y reduced, and part

del i very peandvwordmnes icatl et imieths AcesdondA00 205831 dmaterials and
PCT/ US2006/ 044687  si

nificant opportunity s created_for ,cost anpd
del i ver y PHEr FOFRGIREE mEToTo R 08 SORETE B FBr bhg6 ¥4 dfaporator o4.
| npr oved prRabmdamRgarber vat kenrbspohai bl é NEoOpRL Bt ONS ngl Hirfeghation
aggregation and anal ysis, the supggiers 36 receive sifnificantly ,
better i AdatatPon thantPhey lRBEREOBPRr WPRE rBEEEYR2fn data, ‘stocking

di saggr eqajed 1 4pp! y%&él?ﬂ:ﬂ:iés“ ehf esdon t BRvEMGSS, t BerBEESEThg material
I nvention provides the right parts and data, at the right place, at

t he ri ghtraduiwengnl aforowedckostustomer 30, planning = and documenting
material transactions. As previously described, the suppliers

36 retain ownership of the parts which the suppliers 36 deploy
directly to customer specified warehouses, which may be located
near the customers 30, or near MROs 32. The customers 30 are
responsible for maintaining the warehouses and physically
controlling the part inventories. Certain functions of the IMM
are located on-site 202 (FIG. 13) at the customer’s {(or MRO’'s)
location, including a local IMM site server 102 and related
customer interface terminal (not shown) which are networked with
the central MEM server 108 (FIG. 6). The local site server and
customer terminal allow the customer 30 to plan inventories,
interface with maintenance operations at the operations center

102 and interface with global operations and suppliers 36.

Central management of the aggregated supply chain by the IMM

integrator 94 results in the integration of processes as well as

information, allowing coordinated responses to customer
requirements. Network inventory is optimized by the IMM
integrator 94. Supply and demand information is shared in the
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| MM effectively transitions responsibility for materials and part

managenment wo aswiosgicustomers 30 to the -1 MM i ntegrat or p8fms2086fsaésyM
integrator 94 is responsible for maintaining information relating to
the inventories and material data, stocking |ocations, quantities in

each i nvepkiy. chakecasithidgk)aleld aompbaadtr eAEREmbBloReach eHSLENBA and
30, planni ng and docunenting naterial transactions._As_previously

descri bedhamed -supPilicer S1tSFF3eton naBdn@RIwgsTSRtt HE pabes SHARYY t ARain
suppl i e $r3Rri0eR! e¥e @Mﬁeﬁhl:¥g£'9t8f'sgé)m€{tl§%@Eﬁﬂﬁ‘én‘ﬂa%ﬁQk‘%@stoV"@hQBle
may be | ocated near the custonmers 30, or near MROs . The custoners .
30 are rléisﬁmﬁﬁﬂ‘@ﬂ@orwﬁaﬁ%lWmﬁ@dmﬁﬁéﬁw@eéeﬁﬁas pﬁ?sFBﬁl cypstomer
controlli th Mg, or t 0 hegd € th
| ocat ed ojr;tg3| tgm%g ﬁ#‘éﬁgm)ﬂg‘fé tlﬁﬂl cg}sl?% %f(g% N%%IY élg'%lreont ©
i ncl udi ng:@’donj@al 2WMVdistte sorubiti®® axfd pei‘% ed\uldusbgrrgnamnaeﬁmem
term nal { ovvn e t d h r al er

108 (FI G* etn@%@ Ioc\g?lgk‘] %Eseggemégn% %%tocn%%%%msnalse 0\% t%g{fel
cust oner rSﬂ;Lt:cremleﬁnsanammrpesaltieﬁ etd addeni INM nahhegnanee 94 1if the
operatlons at he oEeratlonfe e_g n #g nd interface with gl obal

oper at i oS3 ?ﬁSp FEYs°%6 S ent PaI"rafif§enent of the aggregat ed

supply chain by the IMM integrator 94 results in the |ntegrat|on of
processes as wel | nf or mat i, o al | ow coaor.di onses t

Pt omer T REER: STeNBEIGH o by ShE BYYRT o0 i Daf S5 Sl ARt/ Cend
i nt egr at Qfo ot WD) Yraps sepbadahaf @ﬁcﬁaﬁa@mesmhage@mﬂ rﬁé.’tﬁarl%Z.SV\D A

2007/ 059314 PCTI US2006/ 044687 _supply chain network, § % onent
i nf or mat I GHISEYe &t BIERSafPT FFEINITRES FPSGPREFBn3AndOraR ﬁEﬁe:H'F‘Y be

of the suppliswedai N rekovikdapithe AVl at egiat espDi-aditeh Setffidd eddn be
control to enable it to provide certain guaranteed service levels to

the cust oFETIEg0 OnFGt/ Tbddgill d1oUthase!i PatFE FRAmBy Jiigr &opd iers,

the to support line or base maintenance. The $/flight hour can be
adjusted for aircraft utilization {range/cycles /hours),
operating environmment, or geography. The customer may be given

the option to be charged a flat or a graduated rate. In the
event that the suppliers do mnot offer rotable/repairables
services on a &/flight hour basis, the IMM integrator 94 may
provide these parts on a per-repalr basis. Expendables can be
charged on a per-transaction basis, i.e., as they are used by a
customer 30. Support for incident repairs can be provided on a
time and materials cost basis. In one business model, the IMM
system excludes: engines (except - engine buildup components),
system and process functionality associated with warehouse
management and receiving, performance of warehouse management
and receiving, consumables (shop supplies), tools, and ground

support equipment.

The ability of the customers 30 to plan and manage aircraft
maintenance, and troubleshoot parts and materials issues is

enhanced in the IMM system when the customer also utilizes the

23



custonmer 20 that quantities of parts will be naintained in inventory

suf ficient we@20L@tvzine custoner's service |evel requir egphkSoosWMatd?
penalties to the IMMintegrator 94 if the guaranteed service |evel

is not net. The scope of the materials included in the | MM system nay

extend e Qlsablfevionalyabkacandegxpepdabbepaids Bndrr@l €7 al $he AupT
variety of plans for charging_the custoners 30 for parts may be

f ol | owed 150oriexanplayigesiqmrd Pl cparPELT ISPl CEtEAF e cHertFe et
on $/11ight,1hQUE;BAs| Sth%erﬁngaté&é@d Ik%&lr@ci%lmgiel AL, PP rOYRRALE  of

l'ine or base maintenance. The $/flight” hour can be adjusted for

ai rcr af t malntepancenrétangd/ eyehes/ kirisye ligker atithdnerli poAnERt SYskem
geogr aphys, u | t ' Roercharged ¢ thatn
or 5 af adtiabdgne AA Lk PE) SR s | DB ORUS T R U IeE oo 7the
rot abl e/ rieffarmablios sérvimsxison o $/ ébEght hwikhbagedntehane®M issues,

i ntegratar. 94 .nma rovide _t hes arts ; -r Lr IS :
Expendabl%’sﬁc‘flgﬁinée B@ﬁé?geghgn §t%§|r-tfn§ﬁggjégf%oh Sgﬁg%s,ﬁ?fe.?g)%s %%eyan
are used ditegracest ey 30. dhudperttiviey itwildenthatepani§iean mgdntenance

provi ded on .,a,.tinme and, materials cost.basis. In_one .busine .
Phe | Wi SvainieRe) TA6E BRGPABS PERMIETent? net SIEHRL CoTianTepns:
syst em ang-43maeess fmuicidedraldely agsbCi ahgthaddingiar eiborsetion. The
managenent and recei Vi ng, rfo nce, of r ehquse  managenen a

recei vi ng?u%?&‘f%ﬁéblté’gggéﬁgi eﬁég?%%ﬁ?nﬁ\é% T %&tgpgﬁ&sesﬁfgﬁo?@rp 150
equi pnentgs Therabtéi t ughchigegUstDimEIine30 docwhartsnd neasge original

aircraft nmaintenance, _and troubl eshoot parts and materi alg I ssues iIs

enhanced SERICAENEVRREYERERIARE MM s PO CTERES BRFFi ST he 23 WO
2007/ 059314 PCTI US2006/ 044657 MPT 150 previously described with

reference to FIG 7. The MPT 150 is a navigational tool conprjsin
an integﬂﬁﬁedﬂgniléooﬂses 3D airframe models and schematics of airtraft

systems as “graphical” tables of content that enable point-and-
click access to all of the information related to a specific
aircraft location or component. Advanced data mining techniques
and search capabilities are used by the MPT 150 to collect all
relevant information (e.g. fault code lookup, repair history,
maintenance procedures, part numberg, maintenance tasks) into
the troubleshooting process. The MPT 150 automates the workflow
required to review and approve documentation revisions and
changes, while providing real-time editing tools that allow the

customer to create and add their own documentation and notes.

The MPT 150 gives maintenance personnel such as mechanics, fast
and efficient access to technical information. Embedded support
tools facilitate various everyday tasks, including Service
Bulletin evaluation. The MPT 150 provides a collaborative
workspace and reuse of successful engineering soluticong that
reduce maintenance operations costs. The intuitive navigation
techniques used by the MPT 150 help the user construct a mental

image of the solution and takes the user directly to the
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applications that increase productivity and performance of

mai nt enanceypeb@logsdi4 asks. Active links within 2D and 3@@5@5@%44637

di agrans and structural nodels take the custoner directly to
information it needs to assist wth naintenance issues, incl udl ng
parts andappltbd:al:ﬁﬂeé ethabsmaThen MPT A&+ tsingn 1hﬂbﬁ@iﬁicﬁﬁi $@dagks ensure
product i v%%a/,?t | s that unifies maintenance ctivities with ac

provi ded cSPS BT ¢ dBPon8CCEEs ait na,ﬁenﬁi“?ﬁtengﬁfg,enﬁnotec ical
engi neer i p@foMhdiRe. Ofhe TiET CHOt QBEMoStbACHRI GHle iPYdtAlROREnter 46,
departnment nm use the MPT 150 to create custom zed airljne

document san‘ﬁm’)c;q 3 oridiifalto Ehai peRt weh it HLOPEl Lifanddl BOUBR P day -
create task cards The I\/PT 150 uses 3D airfranme nodels and schematics
of aircraft stens as "graphical" tables of content that enable

poi nt - andfh%lﬂrl ekt wpiy Iat asvdsitangr Faei enskenaredte grapage parts

specific a4 red@dtidqcat ian Qfeaqmﬂi%@eﬁﬁrcégfénﬁgga dat i vadi ﬂ.gam the ELB

techni ques and search capabilities are used by the MPT 150 t
col l ect all2, ralnévané anﬂosﬁﬁre@na@ef@ylﬁguc@n&wammnfm@mon can

hi story, eabLosedur a S)

into the trgt%%ﬁes ootig%g pr oce‘éosgﬁie I\/%P?S%Tag%} rra‘%g @gﬁJé&la\/\/i(“ﬁ)é'r(kfIcr)Pvl\'/l:LS
required il@frpzeumewrand:aappam db@cuueadatumnaceswely)nsmme cpan’ges;asks
while pro t S a 1o h

create a#&%@d& dr;1rg|aéro oé ocurre O?lgn %%g %% es. W?‘% gﬁbﬁ%ﬁ%% Gn be

mai nt enancieapssdonmel £saicht@as wmhamc&s f agtd amk efifhiei MBT aclHsS when

to tech I f d s f
cver yaay TASKE AR Ty Earyiil SWOPRBri HPe0Rl udtiorP® TRESMERRESgS oF

provi des aitbdtaborehidy ethawikspahatanter euseonbrsusoessiulld pay 1f they
eng| neeri n sol uti ons .that .reduyce nmintenance operati ons cos

S.
i ntui tive*havPgat Pom ELEEPRRLRGedtudt by FHRE 13T ptPné 333‘?’11 150
const r uct c@n NBat ahclhasgeinf thhe reekubhon apd thakesstibaetts Gordimect | Wwor

to the 2§xamp1e, a fee for providing the customer with access to MPT
150 can be included in the $/flight hour charge to the customer
for rotable and repairable service, in support of line or base
maintenance. Alternatively, the fee for the MPT 150 can also be
included in the flat charge or gradvated rate for the IMM

service.

The MPT 150 can also be advantageously used in combination with
the IMMS previously described to further increase efficiencies,
and reduce the cost of providing turnkey integrated maintenance
and materials service to the customer. The MPT 150 is a
valuable tool that allows the MRO or other sexrvice organization
to actively manage the customer’s maintenance programs. The
cost oi the MPT 150 can be priced into the rates charged by the
MSP or integrator to the customer for the IMMS. The improved
maintenance management efficiencies may act as an incentive for
the customer subscribe for the IMMS plan. Additional details of
the MPT 150 are disclosed in US Patent Application Publication
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WO 2007/ 059314 PCTI US2006/ 044687 applicable information. Real-tine
i nformati on updates ensure that the custoner has access to the nost
current technical information. The MPT 150 is hosted at the

operation center 46, and is available to the custonmers 30 gl obally,
24 hours a day. The MPT 150 is useful in assisting the custoners to

manage & tiss Ul /makeszal s Eih%l&@ﬁédt bEEBoBéF C3 af bt axderiiyedaf&om
the ELB 112, AHM 136 _and stored as-f t%losj?o configuration information

can bePRRIFEEORePEPH RRL DR STDI U5 ot 15)7§t4@mAﬁ-al Pybéd she@ij Bugust
informaiioroean al so be used to actively nmanage part tasks passed on
to suppliers through MPT 150. The custoners 30 can be charged a fee
to use access and use the MPT 150 when participating in the IW

SYStsemAé/"%féhn. é?’e d%gg%f§9ﬁ§ aEhOr cefi f{ BLANY r&arl%@ehg?lc Wg%aé s

custoners 30 wou pay i y ~are not participati

Cust onereduedogyt OSISWEHNPISQSO(FW be iamcl utled |ailtdw feesrapcaredybyof
t he cus for For fee for broviding the customer
with ac:‘]‘(;:e I’V-/BTNMTS r%e nctF ed 317 t ngoef)“\fil i ght Rgﬁp EREr gaend
to the ma:ummg ﬁaint@maabd:ee GU’Hb]d’sapaahablpréﬁdlﬂﬂfg ifutsepoLirOfaft

| i ne or. bas t enan ternailvel efeefor t he MPT 150 can
al so beheal%'r’fg udedT $ R lﬁP atithargé é’rggﬁr edbfat2™f ortheneTeied

serw cerelliR®iVEty158peatsahye Renadeaninaaedsbyudspdubddcesbipatbpich
with the | MVB preV| ously described to further increase efficiencies,

and redtRENRERE0STOH MBRBYLEE nheur WS PREedPMBE cB PEF HERNRNEEL WY
mat eri gl 3aREECe Aot NEXEHBLAM e TRRMP T AR J8a £l ueﬂ?é eohos&ard

that allows the MRO or other service organl zation to actively manage
t he custxat@Enss R Mmaenabee perigriesl The reddsbidityhelWNREMESG ovantivet

priced éé}}fa%fl@ atll\:/@% g%ﬁ.rz_%q.l9¥ the SNBP 9t LoLegrat %Eutso :Ltr&grmatlon

cust oner for t mal Nt enance  ranag
ef fisci el bszedy oactdaas aftrcurmcdahm va-board sysgtems 50 Comprls:l,ng the

alrcraft f£light hours, utilization and health of the on-board
systems. including recorded faults., The reliability inforwation
can be used to assess the effectiveness of the maintenance
gervice and parts provided under IMMS or IMM, both for
20 individual aircraft and for the fleet. Using the reliability
information for the individual aircraft, benchmarks may be
established for the entire fleet, and these benchmarks may then

be used to determine to assess reliability over time,

25 The benchmarks for fleet reliability can be used to determine
whether guaranteeg by the integrator to the customer of
reliability or availability have been met. Similarly, the
benchmarks can be used to detexmine whether fleet reliability
has exceed certain incentive criteria which entitle the

30 integrator to certain benefits promised by the customer. As
previously discussed, the fees the integrator charges the
customer for the waintenance service and the parts can be

adjusted upwardly or downwardly from a base rate, depending on

26



t he custoner subscribe for the | MM5 plan. Additional details of the
MPT 150 arewxdiechesed in US Patent Application Publicat ipgfiyuszdasodes7

US 2003/ 0187823 Al published Cctober 2, 2003, and US Patent

Application Publication No. US 2005/0177540 Al, published August 11,
2005. 5 Amdmreyi ogs! votesené bednchherrentdtlablgdheai Menareiability or
information  _technology system 160 (FIGS. 9 and 10) allows a variety

of reporet‘éaltléb&éléé'ngﬁﬁf’efﬁe?%d’f‘e%r%r we™Fedn pl anni ng and

executing mai ntenance tasks, and predicting future aircraft health.

The reliability analysis data 164 and the related 10 reliabil ity

reports ﬁlﬁwhbethasam@wry Besd ]P%e@st@étﬂq@ﬁ’@dbeWéﬁﬁarR%sﬁﬁﬂt to
managi ng %‘?gg [LeVi; esgr

exanpl e, ét(%gc dlata co ect ed A ng on CE(L;aij'rsyd t(gygtgelrlr%a%gsggﬁd Shat the
convert eceparirild a@hbcpdynanﬁ%ramel éort marrposseal shbésusheation and not

reliabili h |r 1S, s r o] 0

from the TeiRes, By vHliseidhd’ PR OBotls) BoRHEO0 A1) in

utilizatithme aand:heat-‘bh ekatnbéepnwihdded thsym@tferredcle;r@qugmemmgd been

faults. The reli b|||t inf%r.matiog ¢an beg sed 1o assess ﬁft fleats
€ B & '

ef f ect | veriesd @F FRCETaRte viee R l%aatrlts pF QvTted tnde

| MVS or |i{dd hﬁ.téhtflwn Har ndias deml usdd origit sandl éLMcésfHLﬂJl@etappUlileﬂg to
the reliability information for the i ndl vi dual aircraft, benchmarks
my be X i shed F¥PSFhe entiFe fleet "Rt Shese befiBfmarks niyp=cts:
then be used to determ ne to assess rellablllty over time. 25 The
benchmarks for fleet reliability can be used to determ ne whether
guarantees by the integrator to the custoner of 'reliability or
availability have been net. Simlarly, the benchmarks can be used to
determ ne whether fleet reliability has exceed certain incentive
criteria which entitle the 30 integrator to certain benefits prom sed
by the custoner. As
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previ ously discussed, the fees the integrator charges the custoner
for the maintenance service and the parts can be adjusted upwardly

or downwar dl yuhy-gfedespase rate, depending on 26 WO 20074B9%3df 044687
PCT/ 1JS2006/ 044657 ether or not the benchmarks established for

reliability or availability have been net or exceeded. Although this
i nvention has been described with respegfarig certain exenpl ary
enbodi ments, it s to be understood that the specific enbodinents
are for purpB8Esidrciaimest f8fion and not linitation, as other
variations will.occur to those of skill in the art. For exanple,

whil e the preferred enbodi nent has peen described in connection with
its application fo B#FRe%s ©Ff | BBRRIING hIGLATERRICH Cin &ACFPekeigsedfleet

with and sugGessit | YoAPRLLethbld aDthertt YRR oRbry EhECHSS ARG the steps -
vessel s. 27 WO 2007/ 059314 PCTI US2006/ 044687 CLAI M5 What is

clained is: °: A nethod of. managi ng mai nt enance of commercial fleet

‘aircraft for mul {Apl eppbfsditd GHSL@ERESee CORPS | SINY [hO-&laRS whng a
(A) providing mai ntenance for the aircraft using a plurality of .
aircraft maPftEpahee ppbvi deFsralid nmisrieapncsupprPEtdsinaged amferial

|t egr at ed gt LK RLALAE «b8)1ANJRELENY, daf dntpgmalicralt in

each of the fleets of thé nultiple aircraft custoners related to the
operation of the(BirccwdlecrigCrata dnaneitcralyy theadatd fheofhieetTlof the

aircraft tonaftipOPalAlrbenSusenbey renrbd bl @d eriheni 4 et atQkasd;D)
converting the data’into maintenance information wuseful in nmanagi ng
mai nt enance for the diveseaftting the data from each aircraft to an

operations center controlled by the integrator;

(D) converting the data into maintenance information
useful in managing maintenance for the aircraft;

(E) planning and scheduling maintenance for the aircraft
in the fleets using the maintenance information; and, _

(F) furnishing the maintenance providers with electronic

access to the maintenance information.

2. The method of claim 1, further comprising the step of using
the integrator to coordinate the supply of materials from the

material suppliers to the maintenance providers.

3. The method of claim 2, wherein step (F) includes furnishing
the maintenance providers with an electronic navigation tool
enabling the maintenance providers to retriéve and navigate

through the maintenance information.

4, The method of claim 1, wherein the maintenance information
is stored in a computer based server, and the maintenance
providers access the navigational tool through a web portal

controlled by integrator,
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( pl anni ng and schedul i ng nmai nt enance for the aircraft in the
fleets using the maintenance information; and, (F) furnishing the

i ntenance providers with electronic access to the maintenance
information.52. The methed off cdBaim 11, fwirddeeim ctd'rqormeslntgﬁxtdm:esmﬁomatlon

'usi ng the integrator.to,coordina e the teri,als fromthe
meterial supbti BREITERHE WA it % el D B AbERpatey Sha. the
cllaim 2, whefigint el B)rolvﬂ@llahége&cf:éé@l Shé N i dRINt @FIGREion using a
pNOV|ders with an el ectronic navigation tool enabling the

mai nt enance YROWRIEST0 retri eve and navigate through the

mai nt enance information. 4. The nethod of claim1, wherein the

mai nt enance information is stored in a conputer based server, and

t he mai nt enance i@mnvkﬂﬂmslam&esbahmelnavhga&imnahetdatathpémghtaimbm step

t al trall ed t 28 5, Th t hod of ,
Dol n the [ i iiedd" AL ol Pind en TRLROGNS! o Bilkdy tpg aireratt

host ed by t hedulttageatar thanﬁeéaefoﬂeaﬁ@mcfha@ﬁeénaﬁéé access t he
mai nt enance information using a web browser. 5 6. The net hod of

claim1l1, wherein the data collected in step (B) includes faults

occurring i m syst epErhOf- hoar did e ial chafdeedH0 tig?9 ERcLbe aﬁﬁ%}aft for

for aircraft maintenance. 10 7. A ne?hod of managi ng nal nt enance of
fl eet alrcramﬂiﬁ@ﬂe ﬁustﬁpeescu%@@pmﬁﬁﬁngxmm$rESEpg ofie steps of: (A

Conver ti ng the ddh corSETET I SFeD (R25H o 5 e niEadon Of the
i nf or mat i on ausefoalf ti; n nanaglng mai nt enance for the aircraft; _
(B) converting the data collected in step {A) -into
15 maintenance information useful in managing maintenance for the
aircraft;

(<) providing maintenance for the aircraft in the fleets of the
mualtinle customers using a plurality of aircraft maintenance providers

and materigl providers, managed and integrated by an integrator; and,

20 (D) furnishing the maintenance providers with an electronic
navigation tool enabling the maintenance service providers to

retr.eve and navigate through the maintenance informatiom.

8. The method of claim 7, wherein the maintenance information
25 is stored in a computer based server, and the maintenance
providers access the stored information with the navigational

tool through a web portal controlled by the operations center.

9. The method of claim 7, wherein the maintenance information
30 is maintained at a web site hosted by the integrator, and the
maintenance providers access the navigation tool using a web

browser.
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(© providing mai ntenance for the aircraft in the fleets of the

mul tiple custonmers using a plurality of aircraft maintenance
providers and material providers, managed and integrated by an
integrator; and, 20 (D) furnishing the mai ntenance providers with an
el ectropy c Vi i-an 100l e i \ | nt ce [vice .

pr ovi dgbs' tg%%r é‘%??{g\%e Oéegdéln%\?]?g;a’t %%&?&gﬂ%eggr%?n?%ﬁg%%%ef in step
i nf or matAlonin@ udhse fwiliod ofcwtming 7in wepsedms t be-Iedni enAaceireraft
i nfor ' . i red Ln.a canput based server, and the

i nt o RR t 158 RuBhe Beea Sl SRR RR T IR on wit h ¢ he

navi gati onal tool through a web portal controlled by the operations
center._09. }lﬁr% net hod. of claim 7, wherein the maintenance information
30 i% il nt dFed St W sFtealRostred THYCRAE IGTBELSLEE, B cftep of
Mai Nt enaNEE (Piayi deLeh aceRTSrkRe Wk Jal | AhdfMledISEAGa WRD aircraft
browser. 29 10. The nethod of claim7, wherein_ the data collected in
step (FHOVIREPudESDf AFOSCHEBERT LRy SERPSYST e ldnIBBaRrat¥ReS afk cEadst
resul tidgyidadeRenined 184e@i bEr ki 4B SN AMGEEnP al Linthe nRREDQY Ofiar
claim7, further conprising the step of “furnishing each custoner
with a Jramainsensnge ihebwdvidedt provided with maintenance in step
(O Il denmpnstrate at |east a predetermned [evel of reliability
during a time interval that the maintenance is provided. 10 30
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