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THE APPLICATION OF INFORMATION TECHNOLOGIES
DURING MAINTENANCE TO ENSURE THE RELIABILITY
OF THE OPERATION OF AVIATION EQUIPMENT

During the operation of aviation equipment, is carried out a set of works concerning the support and renewal of its
serviceability and efficient condition, if necessary and possible. These tasks are solved with the help of information systems
during aviation equipment maintenance. If necessary and possible, during the aviation equipment operation, is carried out a
work package concerning the support and renewal, of its operative and serviceable condition. These tasks are solved with
the help of IT solutions during the aviation equipment maintenance. Aircraft maintenance is an important component of the
aviation system which ensures the functioning of aviation throughout the world. Insofar as the air traffic performance
grows, and the tough requirements for maintaining the schedule of commercial flights necessitate the need to increase the
intensity of aircraft usage. Also is continued the toughening of requirements for the timeliness of maintenance.
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Introduction

The quality of maintenance as a reliability fac-
tor of aviation equipment operation. Maintenance is a
work package (set of operations) which is carried out on
aviation equipment during preflight and post flight
preparation, storage and transportation in order to main-
tain its serviceability and operability. Maintenance
products are not any new products but performed tasks
as foreseen in the production assignment.

Maintenance quality reflects the labor quality of
engineering and technical personnel of aircraft mainte-
nance facility [1]. The first-priority target of the quality
system is to provide a maintenance organization with
guaranteed opportunity to produce foolproof products.

In order to estimate the completeness of the scope
and work performance technology compliance provided
by the performers and which are foreseen by the main-
tenance tasks, and also to compare the results of the
various operators and staff members work with the
established standards necessary for justification of pro-
cedures which are targeted at quality improvement and
efficiency assessment are introduced maintenance qual-
ity indicators.

The quality of maintenance is provided by techno-
logical equipment, and the organization of the process
using IT systems, which must comply with the Rules
approved by the competent maintenance organizations [2].

Thereafter, verification of tools and equipment re-
quires from the organization an approved procedure for
regular inspections and maintenance. It also requires an
accurate marking system of all tools and equipment that
were added to a database in the form of information
stating when should be carried out the next inspection,
maintenance or calibration, and whether the tool and
equipment are unserviceable for any reason, if this is
not obvious.

Periodic inspections, maintenance or calibration
must comply with the manufacturer's instructions. With
this background, it is officially stated that the standard
defines the following rules for establishment of a state
institutions and have a legal force and are applied in the
air transport field [3]. The quality of the operator's work is

assessed by the degree of compliance with the task assigned
to each completed work and the requirements of the opera-
tional documentation. Incomplete performance of the task
(scope of work), troubleshooting failure in case of defect,
performance of work with a violation of technology is consid-
ered to be a faulty production.

The insufficiency of maintenance is also evidenced by
failures and malfunctions detected in flight, which are re-
corded by the on-board monitoring systems, and if they were
the result of maintenance violations.

The main groups of factors that have an exert de-
cisive influence on the quality of maintenance person-
nel work are shown in Fig. 1 [4].

At the present time, a number of methods and
models have been developed. These methods and mod-
els describe the maintenance processes, in particular, on
the basis of semi-Markov processes with a finite set of
states [5], the generalized structured method [6], the use
of game theory [7], the construction and analysis of
cause-effect trees [8], situations assessment tree graphs
[91.

However, all existing methods and indicators for
assessing the maintenance quality, taking into account
the activities of the maintenance personnel, are directly
connected with the assessment of the aircraft reliability
in flight, depending on the quality of maintenance op-
erations or with the assessment of the aircraft mainte-
nance quality, taking into account possible operator
errors.

In a reference book [10], the investigation of the
aircraft reliability is confined to the consideration of
the aircraft reliability, taking into account the activi-
ties of the maintenance personnel.

If we assume that the probability of simultaneous
occurrence of two or more errors is negligible and that
each error can be almost instantly compensated with
probability P,., then the probability of aircraft failure-
free operation during the time [¢;, #; + Af] will be de-
termined by expression:
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Fig. 1. Factors which define the aircraft maintenance quality

where P,(t, At) — the probability of aircraft failure-free
operation during the time [z, ¢, + At]; P,, (At)— prob-
ability of trouble-free operation of maintenance person-
nel over a period of time A¢ upon condition that the
aircraft is operating without no failures.

Compensation for technological errors is an im-
portant way to improve the reliability of aircraft.
Therein, the probability of aircraft failure-free operation
during the time [¢,, ¢; + Af]

P

fc

(t7,A1) =By
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where P,.(t, 6, t; + Ar) — conditional probability of
failure-free operation during time [#;, ¢; + Af] of aircraft
with compensation for the consequences of technical
condition failures upon condition that at a moment &
there was a failure and it was compensated
(t;<o0<t; + At). The evaluation of the aircraft mainte-
nance quality, taking into account the significance of
the possible consequences of operator errors, was con-
sidered in collection of research papers [11]. In the
conditions of the airlines, the quality management sys-
tem of maintenance for assessing the quality of the
operators’ work, is used a generalized quality factor

(t ,Al‘)x
! @)

K% [12]. It is defined by summing-up base coefficient,

and coefficients of its increase K; and decrease K, [12]:

1 "
K;=A+Z nl"Ki_Z ni-Kd, 3)
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where A — base coefficient (4=100); n, n; — incidents
count according to top performance and violations.

With reference to the foregoing, it can be concluded
that all known and partially considered, in the perform-
ance, maintenance quality indicators cannot act as a
reliable estimate of carried out maintenance and, there-
fore, to ensure reliability in operation. Special attention is
paid to this factor when analyzing the maintenance of the
trainer aircraft fleet, where, as such, efficiency is trans-
formed into other equipment usage assessments with
unchanged requirements for reliability.

Factors affecting the efficiency of aircraft
usage in civil aviation

It is known that one of the ways to increase the effi-
ciency of aircraft usage is to reduce all types of downtime. A
key factor is the introduction of IT technologies at all stages of
the aircraft life cycle.

Since the number of serviceable, ready-to-fly aircraft is
characterized by the serviceability indicator K, which is the
ratio of the time during which the aircraft is in serviceable
condition to the annual worktime fund (as %):

8760—T,,
=100 4
ser 8760 @

The values of the aircraft serviceability coeffi-
cients vary depending on the aircraft type. The more
aircraft maintenance and repair downtime (7)), the
smaller the K, and consequently the less the annual
flying rate.

The aircraft maintenance and repair downtime is
determined by such factors as the aircraft equipment
reliability, operational and repair technology, the level
of mechanization and production processes automation,
applied information complexes for maintenance and
repair, the development of production technology, the
ergonomics of aircraft and their airborne equipment as
maintenance and repair objects, etc.

Improvement of these factors contributes to the
further development of production.

An analysis of the available data shows that with
the increasing complexity of the aircraft design and
airborne equipment, there also increase losses, due to
their down time. The increase of aircraft downtime
costs forces to carry out a research related to the in-
crease of their usage efficiency [13, 14].

In Fig. 2 Factors affecting the efficiency of aircraft
usage are shown. To increase the aircraft annual flying
rate and, consequently, the efficiency of their usage, it
is necessary:

- improve reliability, ergonomics, aircraft mainte-
nance and repair efficiency and their onboard equip-
ment, manage their life time, reduce the amount of
maintenance and repair works, from a perspective of
aviation ergonomics;

- implement more advanced methods and strate-
gies for maintenance and repair;

- to mechanize and automate production processes,
to make wider use of mobile integrated information and
maintenance systems that would correspond to the prin-
ciples of human-centered automation;
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Fig. 2. Factors affecting the efficiency of aircraft usage

- equipping with the automated test set of the
technical condition of aircraft engines and all critical
systems;

- to improve the maintenance and repair organiza-
tion patterns, the recruitment and staffing of mainte-
nance work crew of aircraft, production facilities and
maintenance personnel employment terms;

- increase the usage of night time;

- avoid night aircraft downtime at intermediate and
terminal airports by rational scheduling;

- usage of automatic landing approach, which al-
lows to fly in any meteorological conditions.

Conclusions

Among abovementioned factors and costs, an im-
portant place is occupied by the problems of aircraft
maintenance. So the specific weight of the costs for
aircraft maintenance is 17% of the total cost of their
operation. A major part in improving the efficiency of
aircraft usage is currently played by the improvement,
automation of maintenance systems, and the training
systems for aircraft maintenance operators, which are
achieved through the implementation of IT technologies
in the maintenance and repair system.
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IIpumenenue HHPOPMALMOHHBIX TEXHOJIOTMI NP TEXHUYECKOM 00C/IYKUBAHUU
7151 obecrnedeHns1 HaJe:;KHOCTH Pa0oThl ABHALIMOHHON TeXHUKH

E. C. Hecrepenko, C. B. Parynun, U. O. Ceipoexka, O. H. [Imurpues, H. I'. XKusnrkuii, A. H. Illapabaiiko

B xoze 3kcruryaraiiuy aBUallMOHHON TEXHUKH MPOBOJMTCS KOMIUIEKC paboT MO MOJUIEPIKKE U BOCCTAHOBIICHHIO €€ HCIIPaB-
HOCTH ¥ paboTOCIIOCOOHOI0 COCTOSIHUSA, ECIIH 3TO HEOOXOIMMO M BO3MOKHO. DTH 3aJ[auyl PEILAIOTCs ¢ NOMOLILI0 MHGOpMalu-
OHHBIX CHCTEM IPH OOCIY)KMBAHMU ABHALMOHHOW TEXHHKHU. IIpM HEoOXOIMMOCTH M BO3MOXKHOCTH BO BpEMs SKCILTyaTallMu
aBHALIMOHHON TEXHUKHU BBINOJIHACTCS KOMIUIEKC PabOT 110 HOJJIEPKKE 1 BOCCTAHOBJICHHIO €€ MCIIPAaBHOIO U MCIIPABHOTO COCTOSA-
HUA. OTH 33141 PEeLaroTCs ¢ MoMolbio [T-pemenuii npu o6c1y)kuBaHUN aBUALIMOHHOM TEeXHUKH. TexHuueckoe oOcimyx uBaHue
CaMOJICTOB SIBJISCTCS Ba)XKHOW COCTaBILIOIIECH aBMAILIMOHHOM CHCTEMBI, KOTOpas obecrieunBaeT (yHKIMOHUPOBAHUE aBUALIUU BO
BceM Mupe. IToCKOIbKY NPOU3BOIUTEIBHOCTS BO3AYIIIHOIO JIBW)KEHHUS PACTET, a KECTKHE TPpeOOBaHMS K COONOICHUIO rpaduka
KOMMEPUYECKUX PeHcoB 00YCIaBIMBaOT HEOOXOAUMOCTh YBEINUCHUs UHTEHCUBHOCTH HCHOJIb30BAaHUS BO3AYIIHBIX CynoB. Tak-
K€ MPOJIOIKAETCS Y)KECTOUEHHE TPEOOBAHMI! K CBOEBPEMEHHOCTH TEXHHYECKOI0 00CIykuBaHus. TexHnyeckoe 00CIyKUBaHUE -
3TO KOMIUIEKC paboT (Habop onepaiuii), KOTOPbIH BBINONHIETCS HA aBHALMOHHOM OOOPYIOBAaHHM BO BpEeMs IPEAIOIECTHOH U
HOCJIETIONIETHOI TOrOTOBKY, XPAHEHHs U TPAHCIIOPTUPOBKYU C LIENbIO NOEPKAaHUs €ro paboToCIOCOOHOCTH U paboToCIoco0-
HocTH. [IpOyKTHI U1l TEXHMYECKOro OOCIY)KMBaHUS - 3TO HE HOBBIC HPOJYKTBI, a BBINONHIEMbIE 3a/1a4t, IIPELyCMOTPEHHBIE B
MPOM3BOJICTBEHHOM 3aiaHni.KaduecTBO TeXHHYECKOro 00CIyKHUBAHHMSA OTPakaeT KaueCTBO TPYyAa HWHKEHEPHO-TEXHHUYECKOro
HepCoHaa aBUALIMOHHO-TEXHHYECKOIo 00CTyKHBaHUs o0bekTa. IlepBoouepeiHas 3a7aya CHCTEMbI KauecTBa - IPEJOCTaBHUTh
OpraHu3aliy 10 TEXHUYECKOMY OOCIYKMBAHHUIO TapaHTUPOBAHHYIO BO3MOXKHOCTb HPOM3BOACTBA HAJEKHbIX u3jenuid. Jlns
OLICHKH IIOJHOTBI COOTBETCTBHS 00bEMa M TEXHOJIOTUM BBIIIOJIHEHHS padoOT, MPEOCTABICHHBIX MCIIOIHUTEIAMU U IIPELyCMOT-
PEHHBIX 3aJla4aMK TEXHUYECKOro OOCIY)KMBaHU, a TAkOKe IJIs CPAaBHEHUS PE3YJbTaTOB pabOThl Pa3iIMYHBIX OHEPATOPOB U CO-
TPYAHUKOB C YCTAHOBJICHHBIMHU CTaHAApTaMM, HEOOXOAUMBIMH Ul 0OOCHOBaHMS IPOLENYP KOTOpbIE€ HAIpaBJIEHbI Ha yilydllle-
HHME KauecTBa U OLEHKY 3()(eKTUBHOCTH, BBOAATCS IOKa3aTelN KadecTBa oOciayxuBanusi. KauecTBo obciyxuBanus obecredn-
BAETCsl TEXHOJIOIMYECKUM OOOpY/IOBAHMEM M OpraHM3alMeil mpouecca ¢ MCIonb3oBaHuEM IT-cucTeM, KOTOPBIE JOMKHBI COOT-
BETCTBOBATH [IPABUIIAM, YTBEP)KACHHBIM KOMIIETEHTHBIMU OPraHU3aLMAMH 110 TEXHHYECKOMY 00CIIy)KUBaHHUIO.

KawueBbie cioBa: I/IHq)OpMaI_II/IOHHBIG CUCTEMbI 06CJ'Iy)KI/IBaHI/I$[ aBHaHHOHHOﬁ TCXHHKH.

3acTocyBaHHsl iHpopMaLiiiHUX TEXHOJIOTIH i Yac TEXHIYHOr0 00CIyTOBYBaHHS
3 MeTOI0 3a0e3nedeHHs] HAaNiiTHOCTI ekcILTyaTanii aBianiifHol TexXHIKH

K. C. Hecrepenko, C. B. Paryuin, 1. O. Cupoixka, O. M. Imurpies, M. I'. XKusunpkuii, O. M. Illapa6aiiko

VY xopxi excrutyaTanii aBiallifHOI TEXHIKM MPOBOJUTHCS KOMILIEKC POOIT 3a IMJTPUMKOIO 1 BiJHOBJICHHSM ii KOPEKTHOCTI i
[paLe3/laTHOr0 CTaHy, SKIIO e HeoOXinHo i MoxumBo. Lli 3amaui BUPINIYIOTBCA 3a JAONOMOrOR iH(GOpPMaUiHUX CHUCTEM IpU
oOciryroByBaHHi aBianiiiHoi TexHiku. [Ipy HEOOXiqHOCTI I MOXKIMBOCTI IiJl Yac eKCIUTyaTallii aBialiifHOi TEXHIKA BHKOHYETHCS
KOMIUIEKC poOiT 3a MiATPUMKH 1 BiZIHOBJIEHHS 11 BUIIPaBAAHOTO 1 BUIIPABAAHOTO CTaHy. 3ajadi peectpalii 3 BUKopucranHsm IT-
pimeHb npu o0cIIyroByBaHHi aBialiiiHoi TexHiku. TexHiuHe 00CIyroByBaHHS JIITAKIB € BaXKIMBOIO CKIIAJOBOO aBiallifHOI cHC-
TeMH, sKa 3a0e3nedye (HYHKIIOHYBAHHS aBialil y BCbOMY CBIiTi. Y LiJIOMY HPOIyKTHBHICTb IIOBITPSIHOTO PYXY 3pOCTAE, a OPCTKI
BHUMOTH 10 Cepio3HOI rpaiky MPOMUCIOBUX PEHCIB 00yMOBIIOIOTH HEOOXIIHICTH 30UIBIIEHHSI IHTEHCUBHOCTI BUKOPHUCTaHHS
HOBITPAHMX CyaiB. TakoX IPOJOBKYETHCS BXKMBAaHHS BUMOT JI0 CBOEYAaCHOI'O TEXHIYHOro oOciayroByBaHHS. TexHiuHe oOciyro-
BYBaHHS - ILle KOMIUIEKC poOiT (HaOopiB omepariii), sSIkMii BUKOHYEThCSl Ha aBialliifHOMy 00JIaJHaHHI ITiJ] Yac IIONepeIHboI i Tic-
JSIOIepaLiiHOl MiAroTOBKHM, 30epiraHHs Ta TPAHCIOPTYBAHHS 3 METOI MIATPUMKH HOro mpanes3fatHocti. [IpogykTu st TexHid-
HOro 00CITyroBYBaHHs - 1€ HE HOBI IIPOAYKTH, SIKi BUKOHYIOTbCS 3aBJIaHHs, Iiepe/i0aueHi B BUpOOHNUOMY 3aBJaHHi. SIKiCTb Tex-
HIYHOro 00CIIyroByBaHHS BiJloOpakae SKOCTI Ipalli iHKEHEPHO-TEXHIYHOIO IePCOHAITY aBiallifHO-TeXHIYHOro 00CIIyrOBYBaHHS
o0'exra. [lepmoueprosa 3a1aua CUCTEMH SIKOCTI - HaJlaBaTH OpraHizallii 110 TEXHIYHOMY OOCIIYrOBYBaHHIO TapaHTOBaHY MOMIIH-
BiCTh BUPOOHMITBA HaJHHUX BUPOOIB. J[JIst OLIHKM IMOBHOTH BiJHOBIJHOCTI 00'€My 1 TEXHOJIOTiSIM BHKOHAHHS pOOIT, HaJaHUX
BUKOHABIIIM 1 Iepes0aueHNM 3aBJaHHIM TEXHIYHOrO OOCIyrOBYBaHHs, a TAaKOX JUIS NOPIBHAHHA PE3y/IbTaTiB POoOOTH pi3HMX
orepaTopiB i CIIBPOOITHHKIB 3 BCTAHOBJICHUMH CTaHIApTaMM, HEOOXITHUMH JUTs ITIOKPALIEHHS IPOLEeIypr Ta OLIHKH e(eKTHB-
HocTi. SIKicTh 00CIyroByBaHHS 3a0€3MeUy€eThCS TEXHOJIOTTYHUM OOJIa[HAHHAM 1 OpraHizali€ro mpouecy 3 BUKOpHucTaHHAM IT-
CHCTEM, SIKi IOBUHHI Bi/lIIOBIZIATH [IPaBUJIaM, 3aTBEPPKEHHM KOMIIETEHTHUMH OPraHi3allisiIMK 32 TEXHIYHUM 00CIIyrOBYBaHHSIM.

Karw4dosi caoBa —indopmauiiini cucremMu 00cimyroByBaHHs aBialliiHOI TEXHIKH.
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