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Abstract 

To solve the problem of timely provision of military formations (units) with the logistical means 

(LM), the method of optimization of material flows is proposed in the work. To implement this 

method, the system of the material flows management, storage and transportation of the 

logistical means is divided into strategic, operational and tactical levels of the hierarchy, 

whereby the highest management body has access to the entire management system and 

database and the lower one only within its responsibility. At each level of the hierarchy, an 

automated control system is created, which includes subsystems with normative data (set 

standards of storage of the logistical means, norms of variability of the corresponding 

nomenclature of spare parts, norms of the working time of samples of weapons and military 

equipment (WME) to the appropriate type of maintenance and repair, etc.). In the next stage, 

the accounting of records of the WME samples and the actual availability of the logistical means, 

which have arrived to the logistics centers of the strategic level, the distribution centers of the 

operational level and the warehouses of the military formations (units) is entered to the 

automated control system. 

During the exploitation of WME samples, the information of the actual consumption of their 

resource is provided to the automated real-time management system. After that, the 

automated system compares the actual consumption of the resource of the WME samples with 

the established standards, which are laid down in the technical documentation and orders, 

regulations, directives, etc. by the Ministry of Defense and the General Staff. When the time is 

coming to dispatch the WME sample to the appropriate type of maintenance or repair, the 

automated system having the logistical means account at all levels of the hierarchy determines 

at which storage the logistical means data is located and paves the optimal route for their 

transportation to units or to the warehouses of the lower level of hierarchy. 

Thus, the use of this method allows to determine the unit in which the appropriate sample of 

the WME will require maintenance or repair, to determine the necessary nomenclature of 

logistical means, to provide this unit in advance with the necessary logistical means, which will 

reduce the time and cost of resources to provide the logistical means to the military formations 

(units). 

Key words: recovery, provision, weapons and military equipment, logistical means, material 

flows, the automated system. 

Introduction            

Novelty of the research 

Analysis of tasks performance of military 

formations (units) in the operation of United 

forces(OUF) (anti-terrorist operation (ATO)) 

showed that the assurance system was not 
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always able to cope with the amount of tasks to 

have been faced with [1]. It is known that the 

assurance system must always be developed in 

parallel with the development of forms and 

methods of conduct of hostilities (operations). 
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The new specious of WME that were allowed to 

exploitation in Armed Forces of Ukraine and the 

methods of conduct of hostilities that were 

imposed by illegal armed groups (IAG) made 

their demands for the system of the technical 

service, recovery of WME specious, provision of 

logistical means and forced to produce more 

modern forms and methods of providing the 

military formations (units). 

The using of the logistic approaches in 

providing the military formations (units) of 

Armed Forces of Ukraine is intended to reduce 

���v�]vP[� on transportation, buying of 

logistical means, to reduce the time spent on 

processing of information flows from military 

units (units) to governing bodies of different 

levels of the hierarchy on the need for the 

relevant nomenclature of logistical means  and 

the most important timely transportation of the 

required logistical means to the designated 

place in the required amount at the specified 

time. In order to solve the problematic issues of 

reducing the time spent on processing 

information flows in the work [2] the structure 

of the system of logistic of Armed Forces of 

Ukraine and the information flows which 

circulating in it were proposed but the issues of 

distribution and accumulation of logistical 

means and their timely transportation remain 

unresolved.  

The analysis of the latest researches which 

were dedicated to efficiency of functioning of 

the recovery system of WMEs, testifies [3-6], 

that the issues of efficiency of functioning of the 

technical services and recovery system of the 

WMEs are being considered, both in peacetime 

and in a special period. Namely, the 

effectiveness of the technical intelligence 

subsystem of damaged samples of MWE, their 

evacuation and repair is considered. It is clear 

that the effectiveness of functioning of the data 

of the components of the recovery system will 

depend on the timely return of repaired samples 

of WME in the military formations (units), which 

will affect the level of military formations (units) 

in combat. Nevertheless, it should be counted 

that the recovery system and its effectiveness of 

functioning mostly will be depending of the 

assurance system of logistical means. That is, 

considering that a damaged sample of WME was 

detected in a timely manner by means of 

reconnaissance and evacuated by means of 

evacuation to the place of repair, then in the 

absence of the necessary nomenclature of spare 

parts, this sample of WME will be stand in 

anticipation of receipt of the required 

nomenclature. 

Nowadays, there are not the comprehensive 

researches which can be dedicated to 

dependence of the maintenance and restoration 

system of WME from the assurance system of 

logistical means. At the same time, the issues of 

effectiveness of the assurance system of the 

logistical means need to further study and to 

further determine the dependence of one 

system on the other, which makes the current 

study relevant. 

Material and methods           

Analysis of recent researches and 

publications 

A number of works have been devoted to the 

study of the issues of the functioning assurance 

system of the logistical means, in particular in 

the work [7] the factors that influence on the 

efficiency of the logistics system functioning and 

the ways of improving the particular indicators 

of the quality of components of the subsystem 

of the logistics systems of the Armed Forces of 

Ukraine are proposed. The work [8] is aimed at 

studying the problem of unification of the 

packaging of military materials, determining the 

method and size of the packaging unit and the 

design of optimal packaging, as well as to 

determine the technical and methodological 

basis for increasing the level of packaging of 

military materials. So in the work [9] the 

optimization of the planning of the movement 

of transport means to facilitate efforts on doing 

the operation to delivery the material means is 

considered and proposed the algorithm of the 

planning of the transport flows, and in the work  

[10] the phases of computer-integrated design 
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of flexible production systems of packing was 

considered. In the work [11] the analysis of the 

condition and factors that influence on the 

quality of functioning of the system of logistical 

provision was held. The systems of logistical 

provision of armed forces of the world's leading 

countries and Armed Forces of Ukraine were 

considered and in the work [12] the theoretical-

methodological and practical basements of 

economical mechanism of functioning of the 

system of logistical provision were researched. 

The methodic of evaluation of efficiency of 

logistic, which include the phases of highlighting 

the subsystem of logistic and the choice of the 

evaluational indicators of their performance, 

also setting limit values for estimated indicators 

and transferring them into score points, 

determining integrated assessments of 

functioning efficiency were presented in the 

literature sources [13], and in the work [14] the 

researches of the modern level of logistical 

efficiency and the issues of innovational activity 

were conducted and the ways of rise of the 

efficiency of logistic and the quality of the 

logistics service were analyzed. In the work [15] 

the characteristics of the integration process 

were earmarked, the phases in particular logistic 

sequence with development of efficiency of 

logistic were formed, the most precious 

elements of managing the integration of entities 

with a view to specifics of logistic chain were 

justified. In the work [16] the theoretical 

basements of logistic means of the Armed 

Forces of Ukraine, their main deficiencies and 

their influence on the situation in the areas of 

anti-terrorist operation were analyzed, and in 

the work [17] the role and functions of the 

warehousing and categories of logistics process 

efficiency, ways of placing products in storage 

and their impact on warehouse costs are 

considered and analyzed. In the work [18] the 

concept of warehousing logistics, which is 

influenced by the growth of speed of material, 

financial and information flows, is considered. It 

is analyzed that the lack of reliable and timely 

information on the situation in the warehouse 

leads to the accumulation of inventory, which 

leads to a decrease in volumes and increase in 

material costs, so the proposed system of 

warehouse management. In the work [19-20] 

the research of the role of warehouse as one of 

the components of logistics based on the 

functioning of which can be seen the 

effectiveness of logistics solutions. The features 

of organization of logistic processes in 

warehouses are considered and problems of 

warehouse efficiency are defined. Emphasis is 

placed on warehousing logistics methodology as 

an integrated part of the material flow. In the 

work [21] contents and ways of logistic activity 

are specified, methodical approaches to 

determining the nature and effectiveness of 

logistics activities are analyzed, the necessity to 

evaluate of evaluation the efficiency of the 

logistic system with the use of indicators 

adapted to the specifics of logistics activities is 

proposed. In the work [22] existing areas of 

logistics support for innovation processes and 

the level of their innovation activity were 

analyzed. The ways were proposed to improve 

the quality of logistics services. The latest 

innovations in the management of material 

flows are presented, and in the work [23] the 

����P}�Ç� ^(o}Á_� �v�� �Z�]�� ��]v�]��o� �Ç���� }(�

logistic flows is considered and the differences 

of logistic flows are generalized and also the 

parameters of the material flows are 

determined. In the work [24] the issue of 

development of programs of civilian military 

integration procurement of WME is considered 

Setting objectives 

On the basis of the information received 

about need for a particular nomenclature of 

logistic means, there is a need to optimize 

material flows to meet the needs of the recovery 

system of WME in a timely manner and to 

prevent the stand in anticipation of damaged 

samples of WME in repair due to the lack of a 

necessary repair facility of logistic means for its 

repair in the repair unit which will be the 

purpose of this article. 

Results and discussion           

At present, the Armed Forces of Ukraine are equipped with samples of WME that were 
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developed in the 20th century and those that 

were upgraded and purchased in recent years. 

The high load on the assurance system of 

logistical means are created with a large amount 

of the nomenclature of WME samples, and even 

more so, the spare parts for their restoration, so 

to increase the efficiency of the functioning of 

the assurance system of logistical means, there 

is an urgent need for its optimization. 

To optimize the material flows (Fig. 1) to the 

main server which is located at the strategic 

level, develop and submit the information to the 

electronic database on the established storage 

standards of logistical means in the warehouses 

of military units, distribution centers of the 

operational level, logistics centers of the 

strategic level, etc. That is, information is 

provided specifying the requirements of orders, 

regulations, directives, etc. by Ministry of 

Defense (MD) and General Staff (GS), about the 

volumes of stocks that should not run out in the 

warehouses [25]. 

 

 
 

Fig. 1 Structural-logical scheme of optimization of material flows 
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After that, they develop and submit to the 

electronic database of the main server 

information about the entire numerical records 

of the samples of the WME.  

The next step of the realization of the method 

will be development and submission to the 

electronic database of the main server 

information on established standards for the 

production of WME samples to the appropriate 

type of maintenance and repair according to the 

technical documentation. That is, the norms of 

working time for the corresponding type of 

maintenance, repair or the norm of variability of 

the corresponding nomenclature of a part 

(which are specified in the orders of Ministry of 

Defense, General Staff, in the manufacturer[s 

technical documentation) [26].  

Then the information about the actual 

availability of logistical means in the strategic 

level logistics centers (that is, amount of the 

logistical means which have been bought) is 

entered to the main server of the electronic 

database. Further, the information about the 

actual presence of logistical means at the 

distribution centers of the operational level is 

entered to the electronic database to the 

operational level servers, i.e., the servers of the 

operational command and their equal 

management bodies. 

In the next step, the information on the 

actual availability of logistical means in the 

warehouses of the military unit is entered to the 

servers of the all military formations (units) and 

also the information on the actual availability of 

logistical means in military units which are 

included to military formation, is entered on the 

same server to the block of electronic database.  

Moreover, the strategic level management 

body can obtain information not only about the 

availability of logistical means and WME 

samples located at strategic level logistics 

centers, but also information about the 

availability of logistical means and WME 

samples at the operational level (in each 

operational command) and at the tactical level 

(in each military formations). But the governing 

body of the operational level can only obtain 

information on the availability of logistical 

means and WME samples at the distribution 

centers of the operational level (relevant 

operational command) and in the military 

warehouses of military formations that are 

directly subordinate. Accordingly, the 

headquarters of the military formations may 

receive information about the availability of 

logistical means and WME samples in the 

warehouses of the military formation and about 

the availability of logistical means in the military 

units which are the parts of the military 

formation [27].  

An information readout device is installed to 

account for resource consumption for each 

WME sample, which transmits, in real time, 

information about the actual consumption of 

the resource of the corresponding WME sample 

to the military unit server. Accordingly, this 

information immediately receives at the server 

of the operational level (operational command), 

to which this military formation is subordinate 

and then the information comes from the 

operational level to the server of the strategic 

level [28].  

Upon receipt of information on the servers at 

all levels of the hierarchy about the actual 

consumption of the resources of the samples, 

the system automatically performs a 

comparative assessment of the actual 

consumption of the resources of the WME 

samples with the established norms of working 

time of the WME samples to the appropriate 

type of maintenance and repair in accordance 

with the requirements of technical 

documentation (specified in the orders, MD, in 

the manufacturer's technical documentation). 

In this case, if the actual consumption of the 

resource by the WME samples is less than 50%, 

then the logistical means do not bring up, and if 

the actual consumption of the WME samples is 

more than 80% then the system automatically 

determines the storage space of the logistical 

means, which are needed for the appropriate 

type of maintenance or repair of the WME 

samples. 

Meanwhile, first of all, due to the fact that all 

the subsystems of logistical means, the 

numbering records of WME samples, etc. 

integrated between each other, the system 

determines the presence of logistical means in 
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the warehouse of the military formation in 

which the appropriate WME sample requires 

maintenance or repair [29]. If the logistical 

means required for the appropriate type of 

maintenance or repair of the WME is located in 

the warehouses of the military formation, the 

system automatically determines the nearest 

warehouse and directs the optimal route of 

transportation the logistical means to the 

appropriate units. Then the transportation of 

the logistical means is carried out to the 

appropriate units.  

If the logistical means required for the 

appropriate type of maintenance or repair is 

absent in the warehouse of the military 

formation, the system determines the presence 

of logistical means at the distribution centers of 

the operational level [30]. Meanwhile, if the 

logistical means required for the appropriate 

type of maintenance or repair of the WME 

samples is located at the distribution centers of 

the operational level, the system determines the 

optimal route of transportation of the logistical 

means to the appropriate warehouse of the 

military formation. Then, the transportation of 

the logistical means is carried out to the 

warehouses of the appropriate military 

formation. Meanwhile, the transportation of the 

logistical means to the military units from the 

distribution centers of the operational level is 

similar to actions which accompanied by actions 

of the transportation of the logistical means 

from the warehouses of the military formation. 

If the logistical means required for the 

appropriate type of maintenance or repair of the 

WME samples is not available at the distribution 

centers of the operational level, the system 

determines the availability of logistical means at 

the logistics centers of strategic level. 

Meanwhile, if the logistical means required for 

the appropriate type of maintenance or repair is 

located at the logistics centers of strategic level, 

the system determines the optimal route of 

transportation of the logistical means to the 

distribution centers of the operational level. 

After that, the transportation of the logistical 

means to the distribution centers of the 

operational level are carried out. Moreover, the 

transportation of the logistical means to the 

units from the logistic centers of strategic level 

is similar to the actions, which are accompanied 

by the actions of the transportation of the 

logistical means from the warehouses of the 

military unit, and the transportation of the 

logistical means to the warehouses of the 

military unit, is similar to the actions which are 

accompanied by the actions of the 

transportation of the logistical means from the 

distribution centers of the operational level. 

If the logistical means required for the 

appropriate type of maintenance or repair of the 

WME samples is not available at the logistic 

centers of strategic level, the system determines 

the optimal supplier for the procurement of the 

relevant logistical means, which transports the 

corresponding logistical means to logistics 

centers of strategic level. 

Conclusions             

Thus, the implementation of this method will 

provide an opportunity to have complete and 

objective information about the availability of 

the logistical means, WME samples at all levels 

of management and in general, to receive timely 

information on the need for appropriate 

logistical means nomenclature, to reduce the 

consumption of resources and time of 

transportation of the logistical means to the 

units and to plan timely procurement of 

necessary logistical means.  

In the future, for the implementation of this 

method, it is necessary to develop a 

mathematical model that will allow to evaluate 

the quality of provision of the logistical means. 
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