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PROBLEMS OF DETERMINING THE NEED FOR SPARE PARTS AND MATERIALS
FOR THE MAINTENANCE OF AIRPORT SPECIAL EQUIPMENT

Introduction

Special equipment at a modern airport plays an
important role in ensuring the safety, efficiency and
regularity of flights. Currently, the number of special
equipment units at international airports reaches
several hundred vehicles and their number is
constantly increasing as passenger traffic increases.

With the growing number of special vehicles at
the airport, the problem of ensuring the efficiency
and safety of their use is becoming increasingly
important. One of the conditions for its successful
solution is timely and quality maintenance of special
equipment. Material resources, including spare parts,
special liquids, oils, greases and other materials, are
necessary for maintenance. Lack of resources leads
to untimely or incomplete performance of preventive
operations, downtime while waiting for maintenance,
and excessive stocks — to an increase in the cost of
turnover funds and, accordingly, the cost of operating
special equipment [1].

As practice shows, even with a high culture of
production organization at the airport, in some cases
it is not possible to achieve high indicators of the
technical availability factor. Analysis of the reasons
for deviations of actual values of the technical
availability factor from the planned ones showed the
presence of significant downtime of special
equipment waiting for maintenance. Thus, 13.6 % of
excessive downtime is due to waiting for maintenance
operations. One of the reasons for downtime is the
lack of materials for maintenance.

Thus, there is a problem of improvement of
technical operation in the part of the system of
supplying materials for maintenance of special
equipment at the airport, the solution of which will
reduce the downtime while waiting for technical
actions, as well as the cost of operation.

As a methodological basis of the research, it is
necessary to use the system approach. In this regard,
let us consider the tree of technical operation
systems [2]. In this structure from the subsystems of

the first level it is necessary to allocate the following
"Supply and redundancy system" and "Operating
conditions". Of the subsystems of the second level, the
most significant in solving research problems are
"Application of rational norms of fuel, oil and other
materials consumption", as well as "Provision of
optimal reserves and methods of their replenishment".

In addition to them it is necessary to consider the
subsystems "Consideration of natural and climatic
conditions", "Consideration of road conditions",
"Consideration of transportation conditions and
intensity of use of products". This is due to the
influence of operating conditions on the frequency
of maintenance and running time to the limit state of
the elements to be replaced by condition. Accordingly,
the number of maintenance operations and
consumption of materials to be replaced according to
the operating conditions, as well as the consumption
of elements to be replaced according to the condition
depends on the operating conditions.

Further, when solving the problem of improving
technical operation in terms of the system of
supplying materials for maintenance of special
equipment, the research object studied in this paper
will be defined as a subsystem within the considered
structure.

The purpose of the article

Based on an analysis of modern systems for the
maintenance of special equipment at a modern airport,
to substantiate the directions of research in the field of
providing resources and consumables for technological
processes associated with the operation of aviation
ground vehicles and airport equipment.

Factors determining the flow of requirements
for maintenance of special equipment

As noted in [3], there are two different strategies
for ensuring serviceability:

— preventive, providing for the prevention of
failures and malfunctions by carrying out maintenance;
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— restorative, which provides for the restoration
of lost serviceability by carrying out repairs.

The first strategy is unrealizable to the full extent,
because even with any small periodicity of maintenance
it is impossible to provide a hundred percent
probability of failure-free operation. The second
strategy is irrational for special equipment, because
failures are random, and it is impossible to predict at
what moment of time how many failures will occur,
and what will be the level of operability of the fleet
of machines. Therefore, the third strategy of
ensuring operability, which is a combination of the
first and the second one, is widely spread in airports.
This strategy is realized in the form of a special
equipment maintenance system.

In the known systems of maintenance, the strategy
of ensuring serviceability of special equipment is
realized in various tactics, which can be reduced to
three variants:

— hard time maintenance and repair — scheduled
maintenance after reaching the standard operating
time or time specified in service documents;

— on condition maintenance — in this case the
maintenance operation includes control and
performance parts. After fulfillment of the first part
of the operation, depending on the condition of the
service object, a decision is made on fulfillment or
non-fulfillment of the second part of the operation;

— condition monitoring — periodic or continuous
measurement of the controlled parameters is performed;
in case of reaching the limit state, recovery is performed.

There are the following types of maintenance:
maintenance during operation, maintenance while
waiting, maintenance during storage, maintenance
after transportation. Since the 2"-4" of the mentioned
types of maintenance are episodic and do not have a
significant impact on resource consumption, let's
consider in more detail maintenance during use.

Maintenance of special equipment at the airport
includes periodic maintenance performed at certain
intervals of operation or time, seasonal maintenance
performed at the change of the season of operation,
and maintenance in special conditions.

For many models of special equipment used in
modern airports satisfying the environmental class
Euro-3 the periodicity of Maintenance-1 and
Maintenance-2 is 10 and 30 thousand kilometers, for
Euro-4 — 25 and 50 thousand kilometers, and for
Euro-5 — one stage of maintenance with a frequency
of 40 to 80 thousand kilometers depending. Thus,
there is a long-term stable tendency to increase the
frequency of maintenance.

The existing structures of maintenance cycles can
be divided into two groups: single-stage (all services
are performed with the same periodicity) and
multistage (services of each stage have their own
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periodicity, multiple of the periodicity of a higher
stage).

Single-stage structures provide for maintenance
at equal intervals of operation, with part of operations
performed every service, and the other part — after one,
two or more services. To characterize the frequency of
operations performance the coefficient of operations
repetition K, is used, which is equal to the ratio of
maintenance periodicity to the periodicity of operation
performance. For example, if the frequency of
maintenance is 10 thousand kilometers, and the
frequency of operations is 20 thousand kilometers,
then K, = 0,5. Therefore, the lists of maintenance
operations, performed at different operating hours of
special equipment, are significantly different. But at
the same time, after performing a number of
maintenance operations during the operating time
corresponding to the periodicity of the operation
with the minimum value of the coefficient of
repeatability, the following maintenance operations
are performed in the same order, i.e., the maintenance
cycle is repeated.

In the known methods of calculation of the
production program, as a rule, two-stage maintenance
systems are considered, including Maintenance-1 and
Maintenance-2, as well as Maintenance and Service.
But nowadays a greater number of stages is provided
for special equipment used at airports. For example,
for the TMX-450-TLD airfield tractor, Maintenance-
1 includes two lists of operations performed during
even and odd services. For Maintenance-2, five
different lists are provided. At the same time, the
lists of Maintenance-2 — 1 and Maintenance-2 —
5 coincide, and every 3rd, 4th, 5th and 6th differ
from them both by the list of operations and labor
intensity [4].

The structure of the TMX-450-TLD maintenance
cycle includes:

— DM — daily maintenance;

— Maintenance-1000 — maintenance in the initial
period of operation after the first 1000 hours of
operation;

— Maintenance-1 — the first maintenance. Each
second Maintenance-1 is different from the first, so
we denote: Maintenance-1 — 1 and Maintenance-1 —2;

— Maintenance-2 — second maintenance; they are
carried out according to the cycle of six services
differing in content, in all cases operations
Maintenance-1, Maintenance-2 —1 and additional
operations included in each Maintenance-2, except
for the 1st and 5th, are performed; after the first six
Maintenance-2 the cycle is repeated;

— SM - seasonal maintenance. We consider seasonal
maintenance performed in the fall (SM-W) and spring
(SM-S);
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— Maintenance-2 of the year — maintenance
performed in two-year intervals.

In the considered case each of the five stages
differs in labor intensity, in the list and volumes of
consumables. The flow of requirements for
maintenance has a complex structure. Therefore,
when using known methods of calculation of the
production program for maintenance, the need for
materials cannot be predicted with sufficient
accuracy.

Besides, for example, for TMX-450-TLD the
maintenance program is carried out after 96
thousand kilometers, and for Neoplan buses the
maintenance program 1is carried out after 200
thousand kilometers, i.e., not every year, but after
1-3 years. This makes it difficult to calculate the
annual production program using traditional methods.

Most often for each type of maintenance the
production program is calculated for one year. On
the basis of this program the annual volumes of
maintenance works are determined. In addition,
these calculations make it possible to determine the
need for resources for maintenance.

Calculation of the production program for
maintenance is an integral part of the technological
design of the special equipment service of an airport
or a handling company. In this connection it is given
much attention in practical activity.

There are several deterministic methods of
determining the annual production program for
maintenance and repair.

Most often the cycle method is used, which
provides for calculation of the number of technical
actions per cycle before overhaul of a particular
model of special equipment, and then - the transition
from cycle to year through the transition coefficient.
But nowadays full-complete overhaul is practically
not performed, and for a number of special
equipment models the norm of resource before
overhaul is not defined. In this regard, in the
methodology described in [5], it is proposed to use
the maintenance cycle in the calculation instead of
the cycle before overhaul.

Similar results are obtained by a simpler method,
which consists in calculating the total annual
operating time of all special equipment and dividing
it by the frequency of maintenance of the
corresponding stages, and then subtracting from the
number of maintenances with a lower frequency the
number of maintenances with a higher frequency.

Deterministic methods are relatively simple, but
they do not take into account the random nature of
the arrival of special equipment for maintenance.
This does not significantly affect the result of
calculation of the production program in case of
stationary flow of requirements for maintenance,

when the established periodicity of maintenance is
observed, and the intensity of special equipment
operation is constant. But, as a rule, the actual
periodicity differs significantly from the normative
one, and the intensity of operation varies in time
within wide limits. Therefore, in general case the flow
of requirements for maintenance is characterized by
non-stationarity, and its characteristics cannot be
determined analytically. Therefore, the most acceptable
method of solving this problem is to use a simulation
model.

In [6], basic models of the flow of requirements
for technical impacts were developed, including the
model of the flow at a fixed operating time to the
limit state. This model allows us to reproduce the
flow of requirements for maintenance when
changing the intensity of use of special equipment.

Typical regularities of changes in the intensity of
operation over time are also developed, trend,
periodic and random components are analyzed.
Using the obtained data, as well as the above-
mentioned basic model, typical regularities of
change in the flow of maintenance by time were
established. This allowed us to propose a simplified
version of the methodology for calculating the
production program for maintenance, which can be
used in combination with known methods for
calculating the number of maintenance stations.

The next step in the research of the production
program for maintenance was the development of
simulation models, which allow to simulate the flow
of requirements for maintenance not only when the
intensity of operation of specific models of special
equipment changes, but also when the actual
frequency of maintenance varies.

Thus, the results of earlier studies confirm the
assumption of non-stationarity of the flow of
requirements for maintenance, which allows us to
conclude that the process of resource consumption
for maintenance is stochastic. The experience of
creating simulation models is supposed to be used
by us to create a model of the flow of requirements
for resources for maintenance.

The system of supplying spare parts
and materials for maintenance of special
equipment

When using special equipment at the airport,
resources are consumed, which can be divided into
two groups: resources for the use of special
equipment for its intended purpose and resources for
maintenance. The nomenclature of resources of the
second group is quite wide, which creates certain
difficulties with supply, and the level of organization
of supply largely depends on the efficiency of the
special equipment service. The logistics subsystem
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is designed for uninterrupted supply of resources. It
should ensure the use of special equipment without
downtime associated with the lack of resources, but
at the same time the cost of acquisition, delivery,
storage of material resources should be minimal.

The processes of utilization of special equipment at
the airport are stochastic, respectively, the processes of
consumption and supply of resources are also
stochastic. In this regard, the logistics system can be
conceptualized as a mass service system. Stochasticity
of the system is caused not only by the properties of
the ongoing processes, but also by the randomness of
the factors influencing them. In this regard, to manage
the system under consideration, it is necessary to know
the list of factors that determine the intensity of
resource consumption, as well as the regularities of
their changes.

In the context of the problem under consideration,
not only the average consumption of materials is
important, but also its change over time. Therefore,
to characterize the consumption it is necessary to
select indicators that take into account, among other
things, the variation of consumption. They include
the following:

— average annual flow rate;

— coefficient of variation of consumption during
the year;

— average monthly consumption;

— coefficients of variation of consumption by
month during the year.

In accordance with maintenance tactics, resource
utilization requirements are generated either as a
result of reaching the regulated operating time
before maintenance or a technical condition close to
the limit. In this regard, it is necessary to consider
separately the factors affecting the consumption of
materials for replacement by operation or time, as
well as the factors affecting the consumption of
materials for replacement by condition.

Consumption of materials for replacement by
operating time (materials of the 1st group) is
determined by:

— the amount of material per service;

— frequency of replacement;

— intensity of special equipment operation;

— the number of special equipment in the fleet.

Material consumption per one service is determined
by design factors, and the frequency of replacement is
also determined by operating conditions.

There are two known methods of planning the
staging of special equipment at the airport for
maintenance: calendar planning and planning by
operating time.

In calendar planning the date of the next
maintenance is calculated by dividing the normative
maintenance frequency by the average daily operating
time of a particular unit of special equipment.
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To determine the date of the next maintenance
when planning by operating time, the actual
operating time of a particular unit of special
equipment for a day after the previous maintenance
is added up. When the sum of operating hours is
close to the normative frequency of maintenance, a
specific date of maintenance for this unit of special
equipment is determined.

Calendar planning is easy to apply in practice,
but it is expedient to use it only at stable intensity of
special equipment operation. Planning by operating
time gives more accurate results, but it is also more
labor-intensive.

The frequency of maintenance depends on the
actual frequency of maintenance and the intensity of
operation of special equipment of a particular model.

The intensity of operation is determined by many
factors. Among them we can single out the type of
special equipment and climatic conditions of
operation. It is established that the change in the
intensity of operation in time is determined by three
components — constant (trend), periodic (seasonal)
and random.

The constant component is determined by the
operating time of a particular unit of special equipment
from the beginning of operation. The greater the
operating time, the greater the number of failures and
downtime in repair. Most often the constant component
is described by an exponential law.

The periodic (seasonal) component is caused by
seasonal variation in the demand for the
performance of certain works by a particular type of
special equipment, as well as by changes in
operating conditions. The best description of the
seasonal component is provided by a harmonic
series including from 2 to 5 harmonics.

The presence of a random component of the
intensity of operation is associated with the
stochasticity of the processes of using special
equipment. The random component of operation
intensity can be described by various laws: Weibull
(65 % of cases), exponential (20 %), normal and
lognormal (15 %).

The consumption of resources for replacement
over the operating life depends on the number of
maintenance operations, which, in turn, depends on
the intensity of operation. It is obvious that the need
in resources changes according to the regularities
similar to the regularities of changes in the intensity
of operation. It can be assumed that, depending on
the ratio of the annual operating time and the
normative periodicity of maintenance, the seasonal
wave of resource demand will be expressed to a
lesser or greater degree. In addition, the shift of the
extrema of the first dependence relative to the
extrema of the second dependence probably depends
on these factors.
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Consumption of materials for replacement by
condition (materials of the 2nd group) depends on
the same factors as the consumption of spare parts
for current repair. Taking into account that the group
under consideration includes materials of different
properties (brake pads, air filters, oils and special
fluids, drive belts, electric lamps, etc.), it should be
noted that for each item of materials of the second
group the list of influencing factors can be
individual, differing from the set of factors for
another item.

Thus, the need for resources for maintenance is
influenced by a large number of factors, and,
presumably, the lists of significant factors are
different not only for materials of the first and
second groups, but also for different materials of the
second group. To determine the factors that
significantly affect the consumption of resources of
each item, it is necessary to conduct special studies.

Methodologies  for  determining  resource
requirements differ depending on the type of
resource. The need for spare parts is determined by
the following methods:

— by nomenclature norms;

— by actual demand;

— a mixed method, which is a combination of the
two previous methods.

Nomenclature norms establish the consumption
of spare parts for each part for 10 units of special
equipment of a particular model per year and are
established by normative documents. The rate of
spare parts consumption for the period of operation
of special equipment means the average expected
number of replacements of component parts for this
period due to failures and resource exhaustion. The
rate of material consumption for the period of
operation means the average expected for this period
amount of wasted materials.

Based on the nomenclature norm, the need for
spare parts is calculated according to the formula:

I, = If—(fKKlem ,

where HA is the number of units of special
equipment of a particular model in the fleet; K is a
coefficient that takes into account the ratio of actual
annual and standard operating time; K, K>, K3 are
coefficients of demand adjustment, taking into
account the category of operating conditions,
product modification and climatic region.

The method of calculating the demand for spare
parts based on actual consumption provides for
collecting information on the flow of requirements
and determining the supply plan by consumption for
the previous analogous period.

The mixed method is based on a combination of
the first two methods.

The need for motor, transmission, special oils and
greases in accordance with the current regulatory
documents is determined based on the planned fuel
consumption. Engine oil consumption rate is
increased by 20 % for special-purpose machinery
that is more than five years old or capitally repaired.

It should be noted that in the existing normative
documents, firstly, there are no standards for the
consumption of spare parts used in maintenance,
secondly, there are no recommendations for resource
stocks and, thirdly, the variation of the flow of
requirements for resources over time is not taken
into account.

The need for resources of a given type N, for a
period of time 7; can be calculated by the formula:

AL‘
N, = HY}Z‘;Z WK

J=
where H is the rate of resource consumption per
hour of operation; /; is the intensity of operation of
the j-th model of special equipment for the time
interval Tj; A. is the size of the special equipment
fleet; K is a coefficient that takes into account
seasonal variation in resource requirements.

For resources, the consumption of which does not
depend on the operating time of special equipment,
the calculation of the monthly demand is performed
according to the formula:

N; = iN K,
12 %
where V, is the annual demand for a resource of this

type.

Management of stocks of material resources is
achieved by solving the following tasks:

— control of the current stock in the warehouse;

— determining the size of the safety stock;

— determining the size of the order;

— determination of the moment (periodicity) of
delivery.

The current stock theoretically varies from the
maximum stock formed after the next delivery to the
minimum stock equal to the insurance stock. The
indicator "average current stock" is used to
characterize stocks. Its value determines the amount
of working capital invested in inventories, as well as
the cost of storage.

Insurance stock is a part of the stock designed to
minimize the risks associated with fluctuations in
demand and failure to meet delivery deadlines.
Insurance stock is a stock of resources intended for
uninterrupted supply of production and consumption
in cases of reduction of supplies in comparison with
the stipulated ones.
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If the demand is relatively stable and the source
of supply is close to the company, the Just-In-Time
concept can be realized. Its use allows to reduce the
level of stocks by 40 % and to reduce storage space
by 15 %.

Inventory management tasks include determining
the size and frequency of deliveries and the size of
the safety stock. Deterministic or stochastic
approaches are used to solve these problems.
Deterministic methods allow to find simpler but less
accurate solutions. Therefore, they can be used for
planning the average consumption for a sufficiently
large period. Stochastic methods are much more
difficult to implement.

Determination of the parameters of the inventory
management system is reduced to an optimization
problem, which consists in the calculation of the
volume and frequency of deliveries, corresponding
to the minimum of the sum of the cost of acquisition,
delivery and storage of materials.

To determine the delivery volume in inventory
management, the optimal order size Q is calculated

by the following models:
— economic order model
2DS
Q - H s

where D — is the annual demand for parts in value
terms; S — is the cost of placing and receiving an
order; H is the cost of storing a unit of inventory;

— production order model

where M — is the capacity of the producer;
— ordering model with reserve stock

o [2DS HB
H B
where B — reservation costs

— discounted ordering model

2DS

hC '’
where /& — storage costs as a fraction of the price;
C — purchase price.

In most of the known methods of calculating the
need for resources are based on the stationarity of
the flow of requirements for resources. In practice,
this flow is non-stationary, i.e., its parameters
change in time. This is caused by the seasonal
changes in the intensity and operating conditions of
special equipment at a modern airport.
Consequently, the known analytical models used to
calculate the parameters of the supply and inventory
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management system do not allow to obtain
sufficiently accurate results. This once again shows
the expediency of using simulation modeling.

In a number of scientific studies, the reasons of
unevenness of demand in spare parts during the year
are established. One of the main reasons is seasonal
change of climatic conditions.

The regularities of influence of seasonal
conditions on the intensity of resource consumption
by types in the operation of special equipment have
been established. For example, the relative intensity
of spare parts consumption increases with decreasing
air temperature.

It has been established that the air temperature
affects the parameter of the failure flow of different
units and systems of special equipment in different
ways: for internal combustion engines, gearboxes,
transfer boxes, drive axles, the number of failures is
characterized by an increase in the number of
failures when the temperature decreases, and for
control systems — by a decrease. In addition, based
on the concept of object quality formation in the
process of operation, three components of the failure
flow were identified: trend, periodic and random.

All spare parts are most often divided into three
groups:

— group T (thermal) — spare parts with significant
variation in flow rate and are consumed more
intensively at high air temperature;

— group U (uniform) — spare parts with stable
flow rate and insignificant influence on air
temperature;

— group C (cold) — spare parts with significant
variation of flow rate and are consumed more
intensively at low air temperature.

Most of the previously performed studies are
devoted to determining the need for spare parts for
overhaul and current repair of special equipment.
The issues of planning the need for spare parts for
maintenance of special equipment are not
sufficiently investigated.

Conclusions

The following conclusions can be formulated on
the basis of the analysis of previously performed
studies:

— in accordance with the tactics of maintenance,
the requirements for the use of resources are
generated either as a result of achieving the
regulated operating time before maintenance, or the
technical state close to the limit. In this regard, it is
necessary to consider separately the factors affecting
the consumption of materials for replacement by
operating hours or time, as well as the factors
affecting the consumption of materials for
replacement by condition;
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Tamaprasiu O. A., Ilpuiimak JI. Bb.
MNPOBJEMMU BUSHAYEHHS NIOTPEBU Y 3ATTACHUX YACTSAX I MATEPIAJIAX
JIA TEXHIYHOT'O OBCJIYTOBYBAHHSI AEPOIIOPTOBOI CIIEIITEXHIKH

Pozenanymo cyuacni ymosu pobomu aeponopmy 3 RO2IAOY 3HUNCEHHA MApU@ie HA NOCAYeU WIIAXOM 3HUNCEHHS
sumpam Ha excniyamayiro cneymexixu. Ilpu yvomy ocHOBHY yeacy npudileHo anaunizy enaugy Ha cobisapmicme
BUKOPUCTNAHHA CHEeYMeXHIKU SUMpam Ha 3aNACHI Y4ACMUHU Ma MAamepiany, wo 6UKOPUCMO8YIOMbCA hid uac il
mexHiuno2o obcnyeo8ysanta. Ilpoyecu uKopucmaHms cneymexHiku 8 aeponopny po3eniodarmscs AK CIMOXACMUYHI, d
cucmema MamepianrbHO-MexHiuHo20 NOCMAYAHHA 8 AepONoOPmy pO32IA0AEMbCA AK CUCTEMA MACOB020 00CIY208)8AHHS.
Ilpu yvomy 6paxo8yemvbcs, WO CMOXACMUYHICING cUCeMU 0OYMOBLeHd He MIiNbKU 1ACTMUBOCAMU NPOYecis, U0
npomiKaromo, a 1 6UNAOKOBICMIO YaKmopie, Wo HA HUX 6NAUSAIOMb. Y 36'A3KY 3 YuM 01 YNPAGIIHHA OAHOIO CUCTNEMOTO
NPOAHANIZ3068AHO NEPENIK PAKMOPIS, W0 GUSHAUAIOMb IHMEHCUGHICIb SUMPAYAHHSL PECYPCI6, d MAKONC 3aKOHOMIDHOCTI
ix sminu. OcHo6HY y6a2y NPUOileHO HeobXIOHOCMI 3HAXOOUMU KOMAPOMIC MIdC Oe3nepeOitiHuM NOCMAYAHHAM, U0
nompebye 30ibUleHHsl PO3MIPI6 3AMOBJIeHb, MA 3HUNCEHHAM 00CA2i6 3anacis, wo 30L1buyloms 6apmicms 000POMHUX
@onoie asiayiiinoeo nionpuemcmea. Takodc nNpoOAHANI306AHO GRAUE HA SUMPAMU Pecypcie  Olsi MeXHIYHO20
00Cy208Y8aHHA CHEeYMeXHIKU 6 aeponopmy KIIMAmMU4HUX yMo8 eKcnayamayii. Auaniz noxaszas, wo 6U3HAYeHHs
nompebu 8 pecypcax 0711 MexHiYH020 00C1Y208Y8AHHS CHeYMeXHIKU 8 Aeponopmax 8 OaHUll 4ac NiAHYEMbCA GUX00AUU 3
axmuynoi eumpamu 3a nonepeoHill pik i Npu YboMy NPAKMUYHO He BPAXOBYEMBCA, WO SUMPAMA 3MIHIOEMbCA 34
cesonamu. Y yvomy 6i03HaAUEeHO NpoBeOeHHA AKMYarbHOCMI O0O0CNi0NHCeHb, CNPAMOBAHUX HA PO3POOKY Memooux
NIAHYB8AHHA NOMped CAYHCO CReYmpaHcnopmy y CYYACHUX aeponopmax y 3andcHuX YacmuHax ma GUMPAmHUX
Mamepianax Osi MEXHIYHO20 00CTY208Y8AHHA 3 VPAXY8AHHAM @apiayii iHMeHCUSHOCMI ma YMOo8 eKchiyamayii
cneymexuixu. Y npoananizoeanux nioxooax 0o po3pooKu maxux Memooux noKa3aHo HeobXiOHiCmb posaiadamu npoyec
BUBHAYEHHSI Nompebu Yy 3anacHUX YAcMuHAXx mMd GUMPAMHUX Mamepianax Oasi MEeXHIUHO20 00CIy208Y6aHMHs
CReymexHiKu sIKk HeCmayioHapHuil, 3yMOGIEHUT Ce30HHUMU 3MIHAMU THMEHCUBHOCI mMa YyMOo8 eKcniyamayii. Buxoosuu 3
Yb020 3anpONoHO8AHO 6A306i NPUHYUNU PO3ZPOOKU MEOPEMUYHUX NONONCEHb MA NPAKMUYHUX PEKOMEHOayill wooo
BUBHAYEHHS PO3MIPIG 3aNAcCié 3aNACHUX YACMUH mMd GUMPAMHUX MAmMepianié Oas MexXHIUH020 00CIY208Y6aHHs
aeponopmosoi cneymexHiku.

Knto4yoBi cnoBa: aeponopt; cneuTexHika; 06CnyroByBaHHs; peCypcu; CTOXaCTUYHICTb.

Tamargazin O., Pryimak L.
PROBLEMS OF DETERMINING THE NEED FOR SPARE PARTS AND MATERIALS
FOR THE MAINTENANCE OF AIRPORT SPECIAL EQUIPMENT

The modern conditions of airport operation are considered from the point of view of reducing tariffs for services by
reducing the costs of special equipment operation. The main attention is paid to the analysis of the influence of the costs
of spare parts and materials used in its maintenance on the cost of special equipment use. The processes of special
equipment utilization at the airport are considered as stochastic, and the logistics system at the airport is considered as
a mass service system. It is taken into account that the stochasticity of the system is conditioned not only by the
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properties of the processes, but also by the randomness of the factors influencing them. In this regard, to manage the
system under consideration, the list of factors that determine the intensity of resource consumption, as well as the
regularities of their changes is analyzed. The main attention is paid to the necessity to find a compromise between
uninterrupted supply, which requires an increase in the size of orders, and the reduction in the volume of stocks, which
increases the cost of working capital of the aviation enterprise. The influence of climatic conditions of operation on the
consumption of resources for the maintenance of special equipment at the airport is also analyzed. The analysis has
shown that the determination of the need for resources for the maintenance of special equipment at airports is currently
planned on the basis of the actual consumption for the previous year and it is not practically taken into account that the
consumption varies seasonally. In this regard, it is noted that the relevance of research aimed at developing methods for
planning the need of special transport services of modern airports in spare parts and consumables for maintenance,
taking into account the variation in the intensity and operating conditions of special equipment. The analyzed
approaches to the development of such methods show the need to consider the process of determining the need for spare
parts and consumables for maintenance of special equipment as non-stationary, due to seasonal changes in the intensity
and operating conditions. On this basis the basic principles of development of theoretical provisions and practical
recommendations for determining the size of stocks of spare parts and consumables for maintenance of special
equipment are proposed.

Keywords: airport; special equipment; service; resource; stochasticity.
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