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The subject of the discussed article is the unfinished production with its 

component technological reserve of the industrial production plant. 

The topic of the article is the guaranteed intradepartmental reserve in the 

department with continuous technological process and its management. 

The purpose of the presented scenarios is to determine the impact of 

randomly occurring pauses in the work of the production unit. 

From an engineering point of view, and in view of the technological 

component of the microeconomic conditions of the resulting process 

management, intralogistics includes a sequentially interacting set of material 

flows and processes in an industrial production enterprise. It is the technological 

characteristic that is a primary logistic function. In its essence, it gives the 

specific ways of interrelation between raw materials, unfinished production and 

finished products with machines and mechanisms, regulating their behavior [18, 

p. 45, p. 46].

The unfinished production, as a commodity-material stock, being an 

expense whole, is identified with the semi-finished products that are in 

production. It is precisely this material flow of semi-finished products in the 

industrial production plant that is essential for the correct transition of the 

production process, preserving the rhythmicity and continuity of continuous 

production. Here we have to mention the role of the so-called technological 
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reserve, which can be intradepartmental and inter-departamental. On the other 

hand, the intradepartmental reserve, including all types of semi-finished 

products found in the respective production unit, contains the technological 

intradepartmental reserve, the transport intradepartmental reserve, the 

intradepartmental guaranteed reserve and the turnover intradepartmental reserve 

[6, p. 95; 14, p. 57 (Note 1)]. 

Also known as supplementary, the guaranteed intradepartmental reserve 

balances the impact of unexpectedly occurring pauses in the work of the 

production unit with continuous technological process. In relation to this, it 

should be mentioned that the technological process is divided into separate, 

interconnected technological operations carried out in a logical sequence. This 

series is reflected in the so-called technological route, representing a complete 

inventory of chain execution of technological operations. Each of them is a 

completed component of the technological process for processing a semi-

finished product and in the preparation phase. It is performed by an independent 

unchangeable implementer, who is at a fixed constant workplace, over a given 

workpiece with continuous technological process. The change of a separate 

feature implies the cessation of the technological operation and the beginning of 

a new one [7, p. 148, p. 149; 17, p. 7, p. 8]. 

The above mentioned requires the presentation in general terms of the 

composition of the technological operation: 

a) set-up – this is an element of the technological operation carried out 

solely by fixing the workpiece to be processed; 

b) position – it is any of the positions of the workpiece with regard to the 

machine's executive parts, which are distinguished by their specific features, 

when it is only fixed on top; 

c) transition – it is a component of the technological operation performed 

on a single surface with a single tool and in an operational order which is 

constant or logically variable; 

d) pass – also called stroke, it is a component of a pass performed in a 

single removal of a layer of the material of the surface to be processed, in a 

single change of tool location and in a constant or logically varying cutting 

order; 

e) grip – it is a behavior of uniquely performed and fully executed action of 

the worker, necessary for carrying out a certain technological operation or its 

preparation [5, p. 12, p. 13 – 14, p. 19; 7, p. 149; 17, p. 8, p. 9]. 

The mentioned continuity of the technological process of the production 

unit indicates that any technological operation requires that its execution 

proceeds immediately after the fixed moment of completion of the one 

preceding it, eliminating a delay. Thus, the continuity of the technological 

process is present, as is the movement of the semi-finished products in the 

preparation phase from one workstation to another, according to the organisation 
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of the production process in the industrial production plant. The result of the 

efforts aimed at determining the impact of randomly occurring interruptions in 

the operation of the production unit with continuous technological process 

should be the formation of the so-called guaranteed intradepartmental reserve. It 

is arranged exclusively after the workplaces which have the highest degree of 

unreliability, and its recommended number is 2%÷5% of the production of one 

shift, or 4%÷5% of the task for one shift. It is essential that the availability of 

each type of intradepartmental reserve should be no less than the level of the 

guaranteed intradepartmental reserve. In relation to this, its detailing is carried 

out by means of the ratio: 

 

(1)  𝑍1𝑗
=

𝑇1𝑗
𝑡1(𝑗+1)

𝑀(𝑗+1)

. 𝜔1 

 

where: 

𝑍1𝑗
 – guaranteed intradepartmental reserve after the workplace performing 

the j-th technological operation [pcs]; 

𝑇1𝑗
 – duration of random time losses of the workplace performing the j-th 

technological operation [min.], i.e.: 

 

(2) 𝑇1𝑗
= 𝑇𝑎𝑗

+ 𝑇𝑏𝑗
. 𝜑𝑗 + 𝑑𝑗 . 𝑡1𝑗

 

 

where: 

  𝑇𝑎𝑗
 – the probable duration of the random termination [min]; 

  𝑇𝑏𝑗
 – the probable duration of the period with reduced productivity [min]; 

  𝜑𝑗 – the probable rate of productivity decrease of the workstation 

performing the j-th technological operation; 

  𝑑𝑗  – the probable out-of-norm rejects produced during the reduced 

productivity period at the workstation performing the j-th process operation 

[pcs]; 

  𝑡1𝑗
 – the operating time for the j-th process operation [min]; 

  𝑡1(𝑗+1)
 – the operating time for the (j+1)-th process operation [min]; 

  𝑀(𝑗+1) – the number of workstations performing the (j+1)-th process 

operation and fed from the previous workstation performing the j-th process 

operation; 

  𝜔1 – safety factor, describing the features of random time losses 

[𝜔1=1,1÷1,3] [4, p. 70 – 71; 8, p. 21; 9, p. 29; 10, p. 92; 12, p. 121; 13, pp. 212 

– 213; 15, p. 390]. 
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It is a priority that the technological process happens optimally, with 

appropriate management of the reserve, which in this case is the 

intradepartmental reserve. Optimisation implies a defined objective, constraints 

and acceptable impacts. It is based on a mathematical representation, i.e. 

modelling of a certain technological process, with the desired possibility of its 

implementation being specified by the so-called objective function, for which 

the sources of influence on it are factors in case their conditioning is not mutual. 

There are also optimization conditions that are imposed. They are specified with 

constraint functions. The elementary representation of the objective function 

(𝑍1), itself, bounded by the factors (𝑥1, 𝑥2, … , 𝑥𝑛), together with the constraint 

conditions is the following [1, pp. 80 – 81; 2, pp. 16 – 17; 3, p. 82; 11, pp. 87 – 

88 (Note *); 16, pp. 12 – 13]: 

 

(3) 𝑍1 = 𝑓(𝑥1, 𝑥2, … , 𝑥𝑛) 

 

(4) 𝑥1𝑚𝑖𝑛
≤ 𝑥1 ≤ 𝑥1𝑚𝑎𝑥

 

 

(5) 𝑥2𝑚𝑖𝑛
≤ 𝑥2 ≤ 𝑥2𝑚𝑎𝑥

 

 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ 

 

(6) 𝑥𝑛𝑚𝑖𝑛
≤ 𝑥𝑛 ≤ 𝑥𝑛𝑚𝑎𝑥

. 

 

A varied selection of the mentioned target function is possible, i.e. the 

technological process to be carried out within the smallest possible monetary 

cost per unit of semi-finished product in the preparatory phase; the smallest 

possible consumption of energy resources, etc. In a significant number of 

situations, the successful realization of the target functions with particular 

features is counterbalanced, e.g., it is complicated to realize a maximum of high 

quality product at the minimum of cost at the same time. In relation to this, the 

so-called complex objective function can be formulated based on mutual 

concessions in a diametral environment [11, p. 88; 19, pp. 91 – 92]. 

The article suggests the conclusion that the determination of the impact of 

randomly occurring pauses in the operation of the production unit with 

continuous technological process depends on the established guaranteed 

intradepartmental reserve. It ensures increased reliability of production by using 

the appropriate resource. In order to resolve the complex issues, compromises 

are required and the decision is dependent on the priority when choosing the 

control parameters and controlled parameters. 
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