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Summary

Introduction. The article explores key aspects of ensuring energy security in Ukraine
under martial law, with a specific focus on the supply of diesel fuel, a strategic resource
essential for the functioning of the economy and the defense sector. The urgency of
addressing energy security issues stems from disruptions in traditional supply routes caused
by the outbreak of full-scale military actions, which have necessitated rapid adaptation
of Ukraine's transportation and logistics infrastructure. Purpose. The purpose of the
study is to analyze the current challenges of supplying petroleum products to Ukraine,
to assess the impact of new customs legislative initiatives, and to substantiate effective
transportation and logistics solutions to maintain stable diesel imports during martial
law. Results. The research highlights significant changes in the geography of petroleum
product supplies after the start of hostilities, including the reorientation towards alternative
supply chains and partnerships. The article examines new legislative changes regulating
customs clearance for petroleum products, emphasizing their importance in accelerating
border procedures and enhancing energy security. The advantages of using flexitanks as
an alternative to traditional transportation methods are substantiated, including reduced
logistics costs, increased flexibility, and improved operational convenience within the
modified infrastructure conditions. Practical proposals for the optimization of petroleum
product imports using modern logistical solutions are presented. Conclusions. Ensuring
stable diesel supply under martial law requires a flexible, diversified logistics strategy
and the rapid adaptation of infrastructure. The new legislative measures and alternative
transportation technologies such as flexitanks significantly strengthen Ukraine’s energy
resilience during crises. The proposed logistics models provide practical tools for
enhancing national energy security under conditions of prolonged instability.

Key words: energy security, diesel fuel, transportation and logistics infrastructure,
petroleum products, customs procedures, flexitanks, alternative transportation, martial
law, crisis logistics, Ukraine.
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Anomauisn

Bcemyn. Y cmammi posensanymo Kno4o8i acnekmu 3a6e3nedents eHepeemudtoi oes-
nexu YKpainu 8 ymMo8ax 60€HHO20 CIMAHY, 0COONUBUL AKYeHmM 3p00NIeHO HaA NOCMAYAHHI
OU3ENbHO20 NATUBA SIK CIPAMESIYHO20 Pecypcy, HeoOXiOH020 0 cmabdiibHo20 QYHK-
YIOHYBAHHS eKOHOMIKU Ma CeKmopy 000ponU. AKMyanbHicmb 00CAIOHCEHHS 3YMOBIIEHA
NOPYUEHHAM MPAOUYITIHUX TO2ICIMUYHUX MAPUPYMIE 8HACAIOOK HNOBHOMACUMAOHUX
botiosux Oill, W0 suUMA2A€ ONepamu8Hoi adanmayii MpPaHcnoOPMHO-L02ICMUYHOL THE-
pacmpyxkmypu Vepainu. Mema. Memoio 00cuiodcents € ananiz akmyanibHux 6UKIUKIG Y
cghepi nocmavanms Hagpmonpodykmie 0o Yrpainu, oyinka 6niugy HO8UX 3aKOHOOABYUX
iHiyiamue wooo MUmHoO20 0hopmiIeHHs Mma 0OTPYHIMYBAHHA eheKMUBHUX MPAHCNOPM-
HO-/102ICMUYHUX piutenb 07 3a0e3neyeHHss CMmabiibHO20 IMROPMY OU3eIbHO20 NAIUBA
6 ymogax eocnnoco cmany. Pezynomamu. Y O0ocnioocenni suceimieno cymmesi 3mi-
HU 6 2eoepaghii nocmavants Hagpmonpodykmis nicis nouamky 060toeux Oill, 30Kpema
nepeopicHmayio Ha arbMepHAMuUGHi 102ICIMUYHI TAHYI02U MAd MIJNCHAPOOHY CHIBNpa-
yro. Ilpoananizosano Ho8i 3akOHO0ABUI 3MIHU WOOO MUMHUX NPOYEOYP OQOPMIIEHHS
Hagmonpodykmie ma aKyenmosaHo iXHIO poib Y NPUCKOPEHHI nepemuHy KOpOOHY U
niosuwyenni enepeemuunoi vesnexu. OOIPYHMOBAHO OOYIILHICIb BUKOPUCTNAHHSL (DlleK-
CIMAaHKIg K albMepHAMUBHO20 Memooy MPAHCNOPMYBAHHS, WO 3A0e3NeU)€ SHUNCEHHS
JNO2ICMUYHUX UMPAM, NIOBUUIEHHS SHYUKOCMI M 3PYYHOCMI eKCnayamayii 6 HOBUX
inppacmpyxmyprux ymoeax. 3anponoHo8aHo NpaKmuyHi pilueHHs 011 Onmumizayii
imMnopmy Hagmonpooykmie i3 SUKOPUCHAHHAM CYHYACHUX JIOCICMUYHUX MEXHONO02IL.
Bucnoexu. /{15 3a6e3neuenns cmadinibHo20 NoOCMayanHs OU3eibHO20 NAIUBA Y BOEHHUX
YMOBAX He0OXIOHI NPOBAVIICEHHS SHYUKOL, Jusepcugirosanoi nocicmuunoi cmpamezii
ma weuoxka aoanmayis ingpacmpykmypu. 3anposaiceni 3aKoH00A84T 3MIHU U1l BUKO-
PUCTNAHHA AIbMEPHAMUBHUX MEXHOLO02IU MPAHCHOPMYBAHHS, 30KpeMd (DleKCimaHKis,
BHAYHO NIOCUIOIOMb eHePeemUdHy CMIUKICMb YKpainu 6 ymosax kpusu. 3anpononosa-
Hi 102ICMUYHI MOOENT HA0aomMb NPAKMUYHI iHcmpymenmu OJisl NIO8UW eHHS HAYIOHAb-
HOI enepeemuunol be3nexu 6 nepiood mpueaioi HecmabiibHOC.

Kntrouosi cnoea: enepeemuyna 6e3nexa, ouzenvHe naiueo, mpaHCnopmHo-102icmuty-
Ha iHppacmpykmypa, nagpmonpooykmu, Mummui npoyeoypu, Grexcimanku, aibmepHa-
MueHe Mmpancnopmy8ans, 60CHHUL CINAH, KpU308a ao2icmuxa, Yxpaina.
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Introduction. The challenges of ensuring Ukraine’s economy and social sector with
energy resources of sufficient quantity and quality represent one of the most critical issues
for the country. Under conditions of martial law, the uninterrupted supply of diesel fuel
to Ukraine is a vital factor for maintaining defense capabilities, the operation of critical
infrastructure, and overall economic stability. The peculiarities of the of Ukrainian
imports structure brings up the idea that it is necessary to reduce transportation costs
when delivering fuel and energy products, which are the basis of the country’s economic
and energy security. In relation to them, the solutions are needed aimed at increasing
the efficiency of transportation and foreign trade operations by applying more advanced
methods of transportation.

Formulation of the problem. In the current conditions prevailing in the country,
there is a need for a complete restructuring of previously arranged transport routes,
strategies for customs brokerage management in import processes thorough justification
and optimization.

Recent research and publications analysis. Most modern publications mainly
highlight the economic and logistical problems of imported petroleum products
transportation to Ukraine. For example, in paper [ 1] the challenges of the global petroleum
products market and their impact on national security are considered. The publications
[2-3] are devoted to the analysis of the main trends in the light petroleum products
market in Ukraine. The papers [5-9] highlight the aspects of modeling supply chain
costs for the delivery of foreign trade cargo in modern conditions. But unfortunately,
few publications are devoted to the issue of finding new transport and technological
solutions for providing Ukraine with petroleum products.

Target setting. The purpose of this article is to analyze the specific features of customs
clearance procedures for diesel fuel imports, assess the effectiveness of the current
measures aimed at simplifying customs procedures, and identify ways for their further
improvement, as well as address infrastructure challenges related to the import delivery
of petroleum products under martial law conditions.

Presentation of the main research material. An important role in the efficient
organization of the cargo delivery process is played by the formation of a priority version
of the infrastructure framework of cargo delivery schemes, considering customs-related
factors which are necessary for a thorough study of the process. First, it should be
noted that this study is based on the concept of “infrastructure framework of cargo
delivery scheme”, which was proposed by the authors in the previous study [10]. That is,
the definition of the “infrastructure framework of the cargo delivery scheme” was taken
as a basis, as a graphic representation of possible variants of transport and technological
schemes for cargo delivery, which are formed according to the selected optimization
criterion.

It can be argued that the configuration of the infrastructure framework of the delivery
scheme depends to a greater extent on the geographical structure and volumes of cargo
flows. Let us analyze these factors using the example of the import cargo flow of diesel
fuel to Ukraine.

Since the beginning of the full-scale invasion, the Ukrainian fuel market has
undergone such a structural geographical and transport-logistics transformation that
no other country in the world has experienced. From March to July 2022, imports
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moved from the eastern and northern to the western and southern borders. The Russian
Federation and Belarus were replaced by Poland, Romania, Bulgaria, Turkey, Lithuania
and their ports [4]. Thus, in recent years, fuel imports to Ukraine have been mainly along
two approximately equivalent routes — Polish and Romanian. This refers to the point
of crossing the Ukrainian border, rather than the origin of the fuel.

It is obvious that the Ukrainian oil products market is now fully oriented towards
the European border. As a result, not only a geographical transformation has taken place
on the Ukrainian market, but also a customs, transport and logistics one.

As is known, the most economical type of transportation for petroleum products
transportation in large quantities is pipeline transport, in second place in terms
of economies by scale comes sea transport, followed by rail. Before the war, large
quantities of diesel fuel entered Ukraine mainly: via pipelines and by rail from the East.
Then it was stored in large volumes at oil depots located throughout the country, then
transported by road (gasoline trucks) to gas stations within the country. In other words,
road transport was applied only for retail trade [2-4].

Since oil depots became one of the main targets of aggression, one of the main
transport and logistics problems arose, namely the impossibility of accumulating a large
cargo of diesel fuel at oil depots. Therefore, the geography of supplies has changed,
the size of cargo lots has changed — all this has significantly affected transport logistics.
More than 40% of imports began to arrive by road transport, while by 2022 this type
of transportation did not exist at all in imports. In turn, the share of railways has
decreased to 40-45% [3-4].

The market for light petroleum products is actively transforming. The speed
of development of alternative supply channels directly depends on the right transport
and technological solutions.

The problems immediately arose with the existing rolling stock: both in railway
and road transport. The Ukrainian farmers proposed one of the possible solutions to this
problem back in 2002. The farmers ship fairly large batches of grain and vegetable oils
in twenty-foot equivalent units (TEU) for export by truck and rail. On the other hand,
on the return journey, the containers usually travel empty. It is quite possible to apply
special reusable flexi-tanks on the return journey to transport diesel fuel to Ukraine [11].

In the early 1990s, they were replaced by those made of thermoplastics, which
resulted in a drop in prices. However, there was no significant expansion of the market
until 2001, when the supply volume was about 5,000 units per year.

Also, in the early 1960s, the US military began to use flexi-tanks for the storage
and transportation of diesel fuel. The transportation organization model is as follows.
Aflexi-tank is a soft container that can be placed on various means of transportation, it can
be either a metal twenty-foot container, or a strong truck body, or a platform. It can hold
a significant volume of liquid, while when folded it usually takes up to 2% of the volume
it can hold. For example, one TEU can hold a flexi-tank with a volume of up to 20 m?
of diesel fuel, and when folded it is only about 0.3 m* and can be transported for use on
the way back. Flexi-tank (or flexible-tank) on the Ukrainian market is represented, as
a rule, by imported disposable products, the price of which varies within USD 500.00.
The disposable flexi-tanks are made of polyethylene or polyamide and are intended for
single use for the transportation of safe bulk cargoes (Fig. 1).
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Fig. 1. Traditional flexi-tank design
1 — partition with concave beams, 2 — multilayer material, 3-inch flange, 3 — 3-inch loading
valve, 4 — Automatic Exhaust valve, 5 — paper roll, 6 —20ft container

Unlike a traditional flexi tank, reusable special flexi-tanks should be used for the storage
and transportation of dangerous goods, which include diesel fuel. There are a few
companies on the world market that specialize in the production of reusable flexi-tanks.
The price of the flexi-tank in this case will be higher, but the cost of operating flexi-tanks
will ultimately be lower due to repeated use. A distinctive feature of such products is that
flexi-tanks are made of a special polymer material, adapted for repeated use and resistant to
almost any liquids; in particular (and this is one of the main features) — these are containers
and reservoirs for the storage and transportation of oil and liquid petroleum products.

The world practice has proven that flexi-tanks are a more economical solution than tank-
containers, barrels, IBCs (intermediate bulk containers) or cisterns (Table 1). As is evident
from Table 1, loading 1 m® of a flexi-tank requires less time than loading the same volume, for
example, in cisterns, and therefore less time is required for the operation of the transfer pump
and operators, respectively, electricity costs and operator wages are reduced. Using flexi-
tanks reduces transportation and equipment rental costs, there is no need to pay for the return
of the tank container or cistern, there is no need to clean the flexi-tank after unloading.

Table 1
Comparison of loading times for flexi-tank, IBC (per 1 TEU), barrels
(per 1 TEU), tank container and cisterns

Ne Parameter Flexi-tank | IBC | Barrels corlﬁl;ilr(ler Cistern
1| landard 150 container unfs 1| 18| & - -

2 | Total capacity, m? 24 ~18.0 | ~16.0 ~24.0 ~60.0 *
3 | Loading time, minutes ~30 ~120 >120 ~30 ~120%
4 | Loading time per 1 m?, minutes ~1.25 ~6.7 ~7.5 ~1.25 ~2.0
5 |Capacity per 1 cargo space, m? ~24.0 1.0 0.20 ~24.0 ~60.0

* Dypical loading — 18 IBCs of 1000 liters; a maximum of 20 units can (fit.
* Estimated capacity of a railway cistern; a tanker truck typically has a capacity of ~30 m?>.
* For a large cistern with a capacity of 70 m> 2 hours is the assumed filling time; smaller
volumes may load faster.

Source: developed by the authors based on [12-16].
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It should be noted that flexi-tanks also have disadvantages: pumps are required for
loading, flexi-tanks cannot be used in refrigerated containers. But despite this, flexi-tanks
are a profitable alternative to barrels, IBCs, tank containers, and cisterns, especially in
conditions of shortage of the latter. The widespread application of these technologies
reduces the time and costs for cargo owners.

Of course, for such transportation, appropriate safety conditions must be met:

— drivers must undergo appropriate training and obtain a certificate,

— vehicle must be equipped with fire extinguishing equipment and other equipment
in accordance with the requirements,

— periodic inspection of the integrity and degree of wear of flexi-tanks,

— use of duplicate layers to avoid fuel spillage beyond the container, vehicle body, etc.

In addition, it is necessary to consider the regulatory influence of the state on
the importation and delivery of petroleum products under current conditions. This is
particularly relevant to the detection of smuggling and counterfeit goods, which can
not only cause economic losses but also pose threats to national security. The problems
that arose at the beginning of the war during customs clearance of goods were related
to the insufficient amount of time allocated for thorough document verification.
Since customs clearance of cargo is limited to only four hours, customs officers
faced difficulties in detecting falsifications, especially in cases where there were no
obvious signs of forgery. During the customs clearance process, the customs authorities
conducted document verification, including through requests to competent authorities
of foreign states. In 2022-2023, numerous requests were sent to foreign authorities
regarding the authenticity of documents and the country of origin of petroleum products.

Energy security is one of the key components of the national security of the state. The
Law of Ukraine No. 3484-1X "On Minimum Stocks of Oil and Petroleum Products," which
entered into force on December 24, 2024, is an important step towards implementing
European standards in energy policy. Its adoption responds to the need to ensure the stability
of Ukraine's energy sector and compliance with the requirements of the European Union [17].
The law mandates the creation and maintenance of strategic reserves of oil and petroleum
products, which reduces risks associated with supply disruptions. This aligns with Directive
2009/119/EC, which requires EU member states to maintain minimum oil stocks equivalent
to at least 90 days of average daily net imports [18].

One of the key aspects of the law's implementation is the introduction of an electronic
reporting system that provides real-time monitoring of reserves. Similar systems operate
in EU countries, including Germany and France, where they allow for effective control
over strategic reserves and rapid response to crisis situations [19].

For the implementation of the law's provisions, the Cabinet of Ministers of Ukraine
adopted Resolution No. 1455 dated December 20, 2024. This resolution establishes
mechanisms for the creation, management, and operation of the minimum oil stock
system. It regulates inventory accounting, procedures for their use, and the framework
for interaction between state authorities and market participants. An important factor
in the effective functioning of the system is the ability of the State Customs Service to
ensure uninterrupted customs clearance of oil and petroleum products. In this context,
the interaction of customs information systems with the electronic reporting system via
an API interface plays a key role, minimizing the risk of delays in energy supply.
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Further development of the system provides for its integration with international
standards and the improvement of stock management mechanisms, taking into account
best global practices.

The restoration of state market surveillance of non-food products in Ukraine, which
began on January 1, 2025, represents an important stage in regulating the import
of petroleum products. The key requirements for the unimpeded import of fuel include
compliance with the Technical Regulation, the availability of a declaration of conformity,
and a quality certificate marked with a conformity symbol. The study of this issue
is of great importance for assessing the impact of new regulations on the petroleum
products market, customs procedures, and the economy as a whole. The introduction
of new requirements may lead to delays in customs clearance of petroleum products
due to the need for additional inspections. According to Part 1 of Article 38 of the Law
of Ukraine No. 2735-VI [20], selective sampling mechanisms may be applied, which will
affect the speed of customs processing. On the one hand, this contributes to improving
fuel quality and consumer safety; on the other hand, it creates potential barriers for
importers due to the need to comply with the new requirements.

An important aspect is the efficiency of customs procedures and the adaptation
of businesses to updated regulations, which requires further monitoring and analysis.

Nevertheless, such a solution will significantly reduce the cost of transportation, road
congestion and shortage of diesel fuel supplies to Ukraine. The main advantage of such
technology is the ability to transport diesel fuel directly from the points of departure without
reloading, i.e. in a multimodal forwarding. But currently in Ukraine and the European
Union this type of transportation is not sufficiently regulated and, accordingly, is not
widely considered permitted, because diesel fuel is classified as dangerous goods (with
a low degree of danger), the transportation of which has separate regulations.

At the same time, the transportation of diesel fuel in flexi-tanks is permitted in Australia
and the countries of the Southern African Development Community (SADC) under special
permits for the mining industry and agriculture both in standard containers and in grain
truck bodies with a double (duplicating) layer for such flexi-tanks. Diesel fuel storage in
flexi tanks is also quite common in Canada in the agricultural and mining industries.

Several companies with significant experience and relevant certificates for
their products are involved in the production and supply of special flexi-tanks for
transportation and storage of diesel fuel — FTS Flexi-tanks systems (Republic of South
Africa), Musthane (France), Wiefferink (Netherlands) and others. That is, there is some
experience in their effective production and application.

To solve the task of forming a priority version of the infrastructure framework
of diesel fuel delivery schemes, various methods can be applied: both non-formalized
and formalized and weakly formalized. In the previous study, we proposed an algorithm
for modeling the infrastructure framework of cargo delivery schemes, which involves
the application of a certain sequence of a complex of various methods [10]. The proposed
algorithm involves the following sequence of stages:

1. At the stage of setting the research problem, i.e. formation of the possible options
for the infrastructure framework of cargo delivery schemes, it is proposed to apply non-
formalized methods (e.g. the morphological method or the collective idea generation
method), as well as formalized methods (e.g. statistical analysis methods). It is at this
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stage that the need to use specialized flexi-tanks for transporting diesel fuel is proven
and possible options for the infrastructure framework of the scheme for delivering
imported diesel fuel to Ukraine are formed.

2. At the stage of optimization, i.e. choosing a priority version for the infrastructure
framework of cargo delivery schemes, it is advisable to apply formalized methods, which
primarily include operations research methods (mathematical programming methods:
linear, integer and dynamic programming), as well as weakly formalized methods (e.g.
network planning methods and graph theory elements).

3. At the stage of analysis of the optimal variant of the infrastructure framework
of cargo delivery schemes, the application of empirical methods is proposed, namely,
a practical assessment of the adequacy of the obtained result.

The proposed algorithm can also be applied in this case to form the infrastructure
framework of the diesel fuel delivery scheme.

Conclusions. Modern conditions require effective transport and technological
solutions to substantiate the variants of schemes for the petroleum products delivery to
Ukraine, in particular diesel fuel. The possibility and advantages of applying specialized
reusable flexi-tanks for transporting diesel fuel in containers are proven. An algorithm
for forming the infrastructure framework of diesel fuel delivery schemes is proposed,
which involves the use of a complex of various methods. The impact of recent regulatory
changes on the import and customs clearance process of petroleum products has been
studied. In particular, the legislative amendments introduced special control procedures
for the import of fuel. These measures enhance oversight of imports and prevent the entry
of sanctioned or low-quality fuel into the market, while also requiring importers to adapt
to stricter rules and prepare additional documentation.
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