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2. Optimization of aircraft maintenance processes for continuing airworthiness in Nigeria.

Pedepar:

1. Etamn ekcryaTauii KUTTEBOTO LIMKITy JliTaKa € Haibisbi JoporosapTicHuM. Lle komTye y 10-20 pasis 6inblie, HixX
eTall IPOEKTYBaHHS Ta BUpoOHuULTBA. Hanpukiaz, y Hirepii, He3pakaouu Ha Te, 110 BHYTPIllIHI Ta Mi>KHAPOIHi
[acCaXKUPCHKi NTepPEBE3E€HHA 3HAYHO 3POCIY, WOPiYHi TeMnu 3pocTanud miciud nanaemii COVID-19 cknanu 43,41% Ta
57,61% BinnoBinHO, BUTPATH Ha TEXHiYHE OOCIYrOBYBaHHSI JIITAKIB, SK i paHillle, 3HAYHO BUIL, HIX y cepeHbOMY IO
cBity. EkcrinyatanTu [1C BuTpavaioTs 75% Bif, IPOrHO30BaHUX LIOPIYHUX BUTPAT Y OJMH MIJIbsIpZ, 1OJIAPiB Y
3axigHit Appuui. lle BunpasnoBye HeOOXiIHICTb BillilTH Bifi TPAAULIMHUX [iil 3 TEXHIYHOT'O 00CJIyTOBYBaHHS, SIKi

MaIOTb KOPUTYIOYMI YM ITPEBEHTUBHUI XapakTrep. 3apgaHHs kopurytodoro TO (KTO) nos's3aHi 3i ctparerisimu TO



NOBHICTIO, TOfi sIK po60TH 3 [IpeBeHTHBHOrO TO (I1TO) BUKOHYIOTBCS SIK YaCTUHA (PiKCOBAHOTO iHTEpBaly 3aMiHH,
PEMOHTY abo BinHOBeHHS. BoHU niepen6ayaioTh podbOTH, 0 BUKOHYIOTHCS BiATIOBITHO 110 CTpaTerii

BiZJHOBJIEHHS / PEMOHTY 3 (PIKCOBaHUM iHTEPBaJIOM i IPOBOASTHCS HA OCHOBI rpagika yacy abo MalIMHHOTO PEXUMY,
SIKUI BUSIBJISIE, 3aI100irae abo nom'skiye gerpagauito. Ha xxans, num tpaguuiitnum crparerism TO I1C He BucTavae
IIPOTHO3YI040i 34aTHOCTI, i ToMy 4acTo TO BUKOHyeTbCS 3aHALTO PaHO, TOOTO 10 3aKiHUE€HHS TEPMIHY CIIyK6U
MalnHy, ab0 3aHaLTO I1i3HO, TOOTO MicJIsl JOPOroBapTiCHOI BiiMOBU. ToMy aBiallifiHa IPOMUCIIOBICTb Ma€ IOTPedy y
peaiCTUYHOCTI MaTeMaTUYHUX MoJesell Ta GOpPMYJIIOBaHHI 3aBlaHb oNTUMizallii. HanifiHicTh cuctemu, mpouecu
TO Ta BapricTh HEOOXiZHO BPaxOBYBAaTU HA €Talli IPOEKTYBaHHs XXUTTeBOro uukiy [1C. HenapHi fOCHimKeHHS
[IOKa3yI0Th, L0 aJITOPUTMHU CTATUCTUIHOI 06POOKY AAHUX MOKYTb OYTH BUKOPUCTaHI [1J1s MiJBUILEHHS
edekTuBHOCTI 110J1bOTIB [1C 3 ypaxyBaHHSM [IiarHOCTUYHUX 3MiHHUX Ta IIapaMeTpiB HaliHOCTI y SIKOCTi BUXiTHUX
IaHux. L1i anropuTMu MOXXyTb 6yT PO3pO0JIEH 3 BAKOPUMCTAHHSIM CTAaTUCTUYHUX JAHUX, OTPMMAaHUX Ha eTalli
eKcrutyaTanii >xurteBoro 1ukiy [1C, ski reHepyioTh 6€371i4 JaHUX y peajlbHOMY 4Yaci, o 36MpaioThCs, 1epealoThCsl
Ta 06POOJISIIOTHCS 3a AOTIOMOroo 70 MUJIb APOTIB Ta oHaA, 18 MinbiioHIB psAnKiB Komy. OTprMaHi aJropuTMu
MOXYTb OL{HIOBAaTH YaC MOXUJIMBOI BiZIMOBU 3 METOIO HIOTO NPOTHO3YBaHHS HA OCHOBI IPAaBUJIBHUX Ta CBOEYACHUX
onepaTuBHUX Ail. Jlo Toro X, nigxin npornoctuyHoro TO (I[IpTO) Ha OCHOBI faHUX, 3aCHOBAaHUX HA METOZAX
YeTBepToi NPOMHUCIIOBOI PEBOJIIOLLI, IIPU3BeAe 10 3HWKeHHS BUTpat Ha TO, 103BOJINTh YHUKHYTU HETIOTPIOHUX IIill
3 yIIpaBJliHHS [IPOEKTAMU Ta 3MEHIIUTD KiJIbKICTh HernepenbdadeHux 360is. Kombinauis [1TO Ta IIpTO npussoauTts 1o
CKOPOUYEHHSI He3aIlJIaHOBAaHUX MPOCTOIB Ha 18,5% i 3MeHIeHHs KijIbKOCTi iedekTiB Ha 87,3%, 1m0 103Boisie Ginbiie

NoKjIazaTucs Ha nporsoctuyHe TO HiK Ha IPEBEHTUBHE.

2. The operations phase of the aircraft life cycle is the most expensive; it costs 10-20 times the design and
manufacturing phase. For instance, in Nigeria, even though domestic and international passenger traffic has grown
tremendously, recording a post-COVID-19 pandemic annual growth rate of 43.41% and 57.61% respectively, aircraft
maintenance costs are still significantly higher than the global average. Aircraft operators spend 75% of the
estimated $1 billion annual cost in West Africa; this justifies the need for a shift away from traditional maintenance
actions, which are corrective or preventive. Corrective Maintenance (CM) tasks are connected to run-to-failure
maintenance strategies, while Preventive Maintenance (PM) work is performed as part of a fixed interval to
replace, repair, or restore. It includes work carried out under a fixed-interval restoration /repair strategy and
conducted based on a time or machine-run-based schedule that detects, precludes, or mitigates degradation.
Unfortunately, these traditional aircraft maintenance strategies lack predictive capability and often lead to
maintenance being performed too early, i.e., before the end of a machine's useful life, or too late, i.e., after a costly
failure Therefore, the aviation industry needs realism in mathematical models, and the way optimization problem
is formulated; system reliability, maintenance processes, and cost must be considered from the design phase of the
aircraft lifecycle. Recent research highlights that statistical data processing algorithms can be used to improve the
efficiency of aircraft operations given diagnostic variables and reliability parameters as initial data. These
algorithms can be developed using statistical data generated from the operations phase of the aircraft lifecycle,
which generates a wealth of real-time data, which is collected, transferred, and processed with 70 miles of wire
and over 18 million lines of code. The resulting algorithms can estimate the time of possible failure with the aim of
preventing it based on correct and timely operational actions. Furthermore, the data-driven Predictive
Maintenance (PdM) approach based on industry 4.0 techniques will result in lower maintenance costs, avoid
unnecessary PM actions and reduce unexpected failures. A combination of PM and PdM results in 18.5 % less

unplanned downtime and 87.3% fewer defects for more reliance on predictive than preventive maintenance.
Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKH: OyHnamMeHTasbHI HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX NPO6JIEM PO3BUTKY HaYKOBO-TEXHIYHOT0, COLiaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIor0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBy
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