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METHODS TO IMPROVE THE RELIABILITY AND EFFICIENCY
OF THE MANAGEMENT SYSTEM OF CAR EXPLOITATION

Abstract. A method of searching for the optimal control system of car exploitation is proposed. The impe-
mentation of the results of the study to improve the reliability of the management system of the exploitation of the
vehicle fleet made it possible to obtain, according to preliminary calculations, the economic effect of more than 10
million tenge, the profitability of the company amounted to 32.69% against 22.55 in 2017 and productivity increased
by 12%.
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Introduction. Improving the efficiency of the exploitation of vehicles, due to changes in the market
space, requires improving the management of road transport enterprises. The market is determined by
three features listed below [1]:

— formation of the volume of services for consumers;

— determining the amount of profit from any type of vehicle exploitation;

— strategy of enterprise development.

To achieve the goal of effectively implementing the strategic plan, you need to plan current activities.
As listed above, the motor company must have step-by-step action plans to implement its strategic plan [2].

Main part. Improving the sustainability of the management of the motor vehicle exploitation chain is
the reliability of service vehicles, professional driver training and the technical condition of vehicles, the
“in-time” and high-quality execution of orders.

The effectiveness of the financial sustainability of road transport enterprises depends on the proper
use of cars on their list. Therefore, organizational work should begin with the performance of cars, and for
this vou can apply the following equation [3]:

Wab = gﬂ// tOGOpOT N (1)

where g — is the load capacity of cars; y— multiplication factor of the use of the capacity of cars; fysopor —
time to complete one order by car or the turnaround period.

If for the case of order fulfillment, several or different load-lifting cars are used, then their average
value, that is, their payload capacity, is used as the load capacity [4].

For example, for the transportation of grain, the multiplicity value of 0.9 can be taken as follows.
When the entire volume of cargo is equal, the number of vehicles needed is determined as follows:

Nap = Woe | Wap . (2)
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A schedule of movement of vehicles during the execution of the order is planned in connection with
the performance of mechanisms in places of loading and unloading.

Features of the method of planning the exploitation of vehicles. Exact lead time t, that is, the time of
motor vehicle exploitation must meet these conditions, #» < ¢ < . the beginning and end of work in places
where goods are accepted. For this reason, when planning the exploitation of vehicles, it is necessary to
determine the preparation of a special place for unloading goods at the points of acceptance, for this
purpose, the calculation procedures for the following conditions are carried out [5, 6]:

Tp<t+Ts, 3)
where 7 — is the ready time for taking the cargo brought by the car; 7%, — time periods of vehicles with
cargo.

If the place for unloading is not ready during the arrival of the car with cargo, then it can stand, such
downtime is denoted as 4, and they can be planned as a step-by-step table of movements. If such a
condition is met and preserved, then the plan for using cars can be called 7 > 1, complete as well. If several
cars are used to provide transportation services or work, the preparation of mechanisms for unloading
goods and their free state affects the efficiency of vehicle exploitation, so a working table or schedule of
vehicles is performed depending on the productivity of unloading mechanisms [7, §].

To do this, the following requirements must be met:

6 .
ttdet_Tabz_WLTl;_TRZa 4)

where t 4,4 — ready time for loading loads of loading devices; 7,5, — time from the loading of car’s
cargoes to the destination; 8,,;, — the lowest load carrying capacity of vehicles involved in the exploitaton
of the vehicle; W, — productivity of loading devices; Ty, — time spent on additional work when loading
cargo.

After determining the schedule of movement, in the period of t-time, depending on the brand of the
car, places for unloading and loading are prepared. For this purpose, using this equation, platform and
places of loading unloading are prepared or the type and brand of car is selected in accordance with the
width of the site [9-11]

_ _ _ — — 5
g <1204 6g/Wyy, —T,, T, <t-Tye —1;> )
where t ;— the period of the last unloading of cargo; T, — the time of the planned movement of the vehicle
or the operation of vehicles; T,,, — the time of movement of the vehicle from a fixed place to a load of

cargo; [; g —car start time.

Therefore, managers and specialists of the motor company, in accordance with the type of order,
distance and preparation of goods, prepare specific vehicles to ensure the effective implementation of the
order, decide to take as much benefit and profit from their movement.

The aim of the work is to study the basic requirements imposed on such systems was their high
controllability in the changing external conditions of exploitation with guaranteed achievement of a given
result for road transport enterprises.

Research of the system’s solutions. The reliability and control of the exploitation of vehicles is
influenced by the cost and change of tariff in the market of transport services.

Basically, the establishment of the tariff depending on the distance traveled is calculated on the make
of cars and long-distance roads, on the types of cargo and carrying capacity .

Tariff setting depending on the distance traveled, it takes place by concluding a contract on a bilateral
basis, after the customer has determined what type of vehicle it is for. Tariff set by time is assigned for
1 hour, 2 hours or 1 business day. The cost of operating vehicles is determined by the formula:

L L
Cm = {Coc E + Cconst(m + tmm)} /Gs P (6)

where C,, — is the sum of working capital spent per 1 km of the car, tenge; L — distance, km; g — mileage
utilization factor; C .,,s:— amount of permanent funds spent per 1 km of the vehicle tenge; V,, — technical
speed of the vehicle, km/h; t,,,, — downtime for loading and unloading the car, h.; G — load capacity, t;
S — the utilization rate of the vehicle.
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The profitability of the exploitation of vehicles per 1 ton of cargo is determined by the formula:

T = T2 5 100 , 7)

m

where dm — the rate of motor transport exploitation per 1 ton of cargo.

The pre-planned rate of vehicle exploitation or profitability is calculated as follows:
_ Cp(rp+100)
dp == ®)
As given in the equations above, the volume of profits lost during downtime of cars in the process of
vehicle exploitation is restored at the expense of the customer. This circumstance must be fully agreed by
the customer in advance, as well as discuss the cost of services in advance. Considering such possible
unexpected cases of downtime, the cost of providing transportation services is determined by the formula:

B=Cmb+T*Cmm+P*Ctkm: (9)

where C,,;,— the order rate, tg; T — car time spent at the customer, hours; C,,,,, — fare free downtime of car
for 1 hour during loading and unloading tg/h; £ — volume of work performed, tkm; Cyy,,, — the rate of use
of the car for 1-tg / tkm.

Tariffs are not only a task of economic production and internal planning of a motor transport
enterprise.

Reduces of the tariff or reduces of the cost of transport services by reducing the distance between the
fixed location or temporary parking of cars and loading points, however, the amount of funds allocated for
the organization of temporary parking and material and technical base should ensure the receipt of the
planned amount of profit.

Therefore, for organizing a temporary parking lot from a material and technical base, motor transport
enterprises need many special organization procedures, shown below in figure 1.

Technical base Stable 1 .
; for stable. infrastructure H :
: of the material :
Stable
Temporary parking social structure
Main order Social
in the manufacturing structure
sector
Infrastructure Mobile
: social structure
: Technical base Mobile
for mobile material infrastructure

Motor Transport Enterprise

Figure 1 — Scheme of the organization of the material and technical base
of the temporary parking lot of the motor transport enterprises
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As shown in figure 1, for the effective use of any vehicles, special temporary parking, facilities and
devices for their technical repair and maintenance, storage space for spare parts, places for food and rest
for drivers and workers are needed. And also, by concluding a clearly defined bilateral agreement between
the customer and the vehicle exploitation, also consider additional actions and procedures that benefit both
parties.

It is well known that all technologies and equipment require technical repair and maintenance,
replacement of spare parts and tools for cars in the required period. Therefore, to ensure continuous
improvement of technical training of vehicles, it is necessary that there is a special material and technical
base nearby. That is, to ensure the financial efficiency of the motor company, you need to be able to
maintain the conditions of its internal dynamic mechanisms.

The figure 2 below shows a schematic diagram of the organization and management of trucks at the
facility .

AAA
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AA )
/t;zl L
S : O

Figure 2 — Schematic diagram of the organization at the facility,
where ATl is the motor transport enterprise; [1C — producers of raw materials; manufacturers of finished products;
J1 — finished products; IT1]] is the location of the manufacturer of the necessary semi-finished products and raw materials

The construction schedule of a specific object is designed in such a way that the builders need to
deliver the finished construction materials in a timely manner in the right amount and quantity. The
facility has no place or warchouse for storage of building materials. 38 trucks, in particular, 20 KAMAZ
dump trucks, 8-on-board KAMAZ trucks, 5 Gazel cars, 3 Gas-53 dump trucks, and 2 truck cranes based
on Zil, were attracted to service the construction site.

However, for the organization of temporary parking and points additional costs are required, the
amount of which is determined by the formula:

k
P1=Zm1Lij=A1’ (10)
i=1
and the intensity of the operation of transport processes is determined by the following formula:
k
= 3 = , 11
I iélmlLlJ/tl A1y (1D

where k — the indicator of the necessary material and technical values for the organization of temporary
stops and points; m — motor vehicle exploitation; the possibility of a motor transportation enterprise.
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Figure 3 — The proposed scheme of organization of exploitation of trucks, where (A1) is a construction company (Bi1)
is an auto transport enterprise (Ci) is a warehouse of building materials and Li is the distance between objects
Table 1 — Estimated cost of organizations of temporary parking lots
No. Rented main assets (container) Total sum for a month, doll. USA

1 Power Supply (kitchen, dining room) 800.0

2 Dormitory for 15 people 800,0

3 Repair room 800.0

4 Room for rest and meeting room 800.0

5 Electrical station 900,0

6 petrol, oil and lubricants. 300,0

7 (15 litre a day — 100 tg./litre)

8 linen 600,0

9 groceries (1000tg/24 hours) 3000,0

10 Unexpected costs 800.0

11 In total 8800,0

The total monthly amount of expenses required for organizations and the maintenance of temporary
parking lots is $ 11,050.0.
For comparison, let us consider the cost of trucks for servicing customer sites depending on the
distance of the location of motor transport enterprises. Fuel consumption is -40 1 / 100 km, the cost of fuel
is 110 tg / 1, other costs of the car, taking into account the driver’s wages, are taken as 20% of the cost of

fuel, so the present value of the fuel is 132 tg /1 or $ 60.

Table 2 — Estimated cost of mileage cars at the present value

No. Amount of cars 10 km 20 km 30 km 40 km 50 km 60 km
1 5 120,0 240,0 360,0 480,0 600,0 720,0
2 10 1200,0 2400,0 3600,0 4800,0 6000,0 7200,0
3 15 1320,0 2640,0 3960,0 5280,0 6600,0 7920,0

If we take into account that the calculation was made at one end, the total cost is multiplied by two,
then the chart of the cost of downtime of mileage of vehicles from the motor company to the customer’s
facility looks like this.
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