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Mechanics of the Ukrainian Army’s 14th Mechanized Brigade pass by a damaged main battle tank 20 February 2023 at the brigade’s work-
shop in the Kharkiv region of Ukraine. (Photo by Yasuyoshi Chiba, Agence France-Presse)
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As seen in the first images from the battlefield, 
the war in Ukraine has a predominantly 
technical dimension. Both the Russians and 

Ukrainians employ a huge number of tanks, armored 
vehicles, and artillery systems in combat operations. 
However, according to unconfirmed information from 
various sources, by the beginning of July, both sides had 
suffered huge losses of combat equipment.1 Numerous 
photographs illustrate these losses, but numerical 
data will not be presented here. History shows us that 
estimates of combat losses are often far from reliable as 
they are subject to all kinds of distortions caused by the 
“fog” of war, wishful thinking, outright lies, and other 
factors.2 Instead, this article analyzes the maintenance 
of combat technical systems in support of ground oper-
ations on both sides in the initial period of the war.

Tanks, armored vehicles, trucks, and weapon systems, 
in addition to suffering damage in combat, often fail 
under conditions of intensive use and increased stress. 
This equipment cannot be constantly replaced so main-
tenance and overhaul are very important as elements 
of the logistics of mechanized operations and should be 
analyzed. For example, armor battalions with relatively 
old M1A1 tanks averaged only 74 percent operational 
readiness during rotational training at the U.S. Army 
National Training Center from 1999 to 2001; four out 
of twenty-two battalions achieved less than 70 percent, 
which is often considered the breaking point for combat 
readiness.3 The importance of maintenance in combat 
conditions is shown by the claim of French maintenance 
experts that up to a third of all tanks of a unit are con-
stantly defective and are undergoing needed repairs.4

The system of maintenance of armed systems 
requires the use of technical resources that are signifi-
cantly different from those normally used outside of 
the military.5 When possible, national military-indus-
trial overhaul capabilities are put into operation, and at 
the corps level, the technical potential of the mainte-
nance system is based on four main elements: recovery 
vehicles, mobile workshops with universal equipment, 
special tool sets, and sets of spare parts.6

Ukrainian and Russian Military-
Industrial Repair Capabilities

The heavy losses of both sides could be mitigated 
by the rapid repair of malfunctioning armored vehicles 
and massive refurbishment of old Soviet-era stocks, but 

how, and who can do it?7 Major damage requires work 
at the level of a general overhaul, which can only be 
done in a stationary factory. For major repairs, facilities 
are needed with cranes and specialized workshops for 
complex systems and provisions for surface protection.8 

A general overhaul can be cost-prohibitive in peace-
time.9 However, in wartime conditions when there 
might be no new production, the ability to overhaul 
broken equipment is one of the keys for any army to 
continue the fight. For Russia and Ukraine, it is vitally 
important to bring back to life the tanks and combat 
vehicles that have otherwise been rusting in vehicle 
graveyards for years.10

Ukrainian capabilities. The former Ukrainian 
Soviet Socialist Republic had a well-developed mil-
itary-industrial complex and numerous industries 
capable of mobilization for mass repairs of military 
equipment. Most of the Ukrainian repair facilities 
were inherited from the USSR, and many military 
factories and overhaul facilities have been preserved.11 

Also, after 2014, several new companies appeared in 
the country, mainly related to the production and 
repair of armored vehicles.12

Before the Russian attack, there were about twenty 
large enterprises in Ukraine for the production, mod-
ernization, and repair of vehicles and armored vehicles 
(e.g., Kharkiv Mechanical Design Bureau Morozov, VA 
Malyshev Factory, Kyiv Armored Factory). They are 
located all over the country. Particularly large concen-
trations (clusters) of military factories have been in Kyiv 
and Kharkiv since Soviet times; the Kharkiv cluster is 
known for its legendary Soviet school of tank construc-
tion.13 Their production programs contain many new 
models and modifications of some well-known models.14 
They are important for supplying the armed forces of 
Ukraine, and their maintenance systems are complex.15

During May 2022, the Russians destroyed the 
military-industrial complex and large repair facilities in 
Kiev and Kharkiv as well as in the interior of Ukraine.16 
At the beginning of the operations in the north, the 
Kyiv and Kharkiv clusters, due to the partial encircle-
ment of these cities, were not able to accept damaged 
vehicles, nor could they send new or repaired weapon 
systems to the front.

According to available information, of the twenty 
largest enterprises of the armored vehicle industry 
of Ukraine, up to 20 percent continued or tried to 



35MILITARY REVIEW  May-June 2023

BATTLEFIELD MAINTENANCE

continue their normal operations by moving to a safe 
area or using suitable civilian facilities for repair in an 
urban area.17 Ukrainian sources point out that those 
facilities are meeting their daily production schedules 
100 percent every day.18 They also point out that in ad-
dition to the repair and maintenance of the Ukrainian 
equipment, they also mastered the repair of the Russian 
captured equipment.19

A very important factor in equipment repair is the 
availability and management of overhaul and produc-
tion documentation. Since the beginning of the inva-
sion, Ukraine has worked to strengthen the resilience 
of the Internet in the country, which is important for 
maintaining and protecting documentation. Thanks 
to Microsoft, the management of digitized documents 
is carried out and maintained in a “cloud” warehouse 
outside of Ukraine.20 Ukraine has also received some 
SpaceX Starlink transceivers to ensure secure satellite 
communications.21 

It can be assumed that with the ongoing hostilities, 
the Ukrainian military-industrial complex will contin-
ue to decline due to the daily bombardment, but only if 
the Russians have enough long-range cruise missiles.22 

A report by the U.S. 
Congressional Research 
Service confirms that 
Ukraine’s capacity to re-
pair and maintain its mil-
itary equipment has been 
severely undermined by 
Russian missile attacks on 
production sites.23 

Russian capabilities. 
During the Cold War era, 
Russia maintained a large 
capacity for producing 
tanks and armored vehi-
cles.24 According to the 
information available in 
the Russian Federation, 
the largest producer of 
tanks at the moment is 
the UralVagonZavod; 
another large produc-
er is the Chelyabinsk 
Tractor Factory.25 
UralVagonZavod is not 

currently producing the desired number of tanks, but 
instead it has focused on repairing damaged combat 
equipment.26 Another factory reportedly lost its ability 
to manufacture tanks due to sanctions that hindered its 
ability to procure parts.27 

A report by the Main Intelligence Directorate of 
the Ministry of Defense of Ukraine says that directors 
of Russian overhaul factories are refusing to repair 
severely burnt equipment 
brought back by rail from 
the war in Ukraine. This 
applies mainly to tanks and 
armored infantry vehicles. 
The reason is that much of 
the equipment is returned 
with burnt bodies, and 
repair requires demoraliz-
ing and expensive sani-
tation.28 The report also 
contends there is a lack of 
components and money 
for this type of repair. Now, 
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however, there is no officially confirmed information 
from the Russian side.29

According to the Ukrainian intelligence services, 
Russia recently initiated the complete mobilization of 
companies in Russia to support its war efforts, poten-
tially because of the problems with the repair of the 
returned military equipment.30 Russian legislation now 
obligates companies to enter into contracts for gov-
ernment orders under military conditions. This means 
“working night shifts, working on holidays and week-
ends, and changing vacations.”31 In Russia, however, 
contracts concluded under military conditions do not 
provide compensation for overtime work. This law, says 
Ukraine, will support material resourcing from state 
reserves, mobilization capacities, and locations. 

Recovery of Damaged and Defective 
Combat Equipment

For damaged or defective combat equipment to 
be repaired, it must first be evacuated to safety. This 
can be very difficult; a very striking example from 
the beginning of the war is when a convoy of Russian 

tanks, armored vehicles, and self-propelled artillery 
stopped in the vicinity of Kyiv. According to the British 
Ministry of Defense, the convoy was stopped in part by 
determined Ukrainian resistance but also because of 
mechanical failures and Russia’s inability to recover and 
repair its broken vehicles.32 

Recovering damaged assets and systems from the 
battlefield is a very important task. It is necessary to tow 
a damaged vehicle a safe distance to where there are fa-
cilities for maintenance and repair. Russian battalion tac-
tical groups, combined battle formations of up to a thou-
sand soldiers, have on average only one heavy BREM-1 
and one light BREM-2 recovery vehicle, though there 
are more at the regimental or brigade levels.33 Ukrainian 
forces use the same or modernized type of recovery 
vehicle.34 During short-range operations, this is not a 
problem. Combat formations have organic capabilities to 
create effective security in the area where they are locat-
ed on the battlefield. Recovery vehicles can quickly pick 
up broken equipment with a minimal escort, as friendly 
units are always nearby. Short towing distances allow 
recovery vehicles to make multiple turns in a short time, 

The UralVagonZavod factory in Nizhny Tagil, Russia, shown here in 31 July 2005, is the largest producer of tanks in Russia. The factory 
cannot produce enough tanks to meet the needs of the Russian Army and has switched its focus to repairing damaged equipment. (Photo 
courtesy of Wikimedia Commons)
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allowing Russian forces to settle for a minimum number 
of battalion-level recovery vehicles.35

None of this applies during deep operations. 
Damaged vehicles must be towed up to a hundred 
kilometers, and due to the lack of recovery vehicles, 
combat vehicles are often diverted to towing. Only 
a heavy recovery vehicle or a tank can tow another 
tank.36

Long road marches lead to a large number of 
broken-down vehicles, which significantly exceeds the 
means for recovery in the Russian battalion and regi-
mental formations.37 This is not only a Russian prob-
lem—it is common to all armies around the world.38 In 
the north, the Russian army carried out deep pene-
tration attacks, penetrating up to 120 km deep into 
Ukrainian territory. At first, not a single unit was left to 
secure the line of communication. This meant that the 
faulty vehicles were either abandoned or combat vehi-
cles had to be diverted to tow them. Based on multiple 

images that appeared 
online, after a certain 
time, the Russian 
commanders decid-
ed to abandon their 
vehicles. The crews 
were initially left with 
them, but as parti-
san resistance from 
the Ukrainian side 
emerged, the Russian 
army stopped leaving 
the crews, fearing that 
they would be cap-
tured or killed.39 

An Example 
of Poor Basic 
Maintenance

Experiences from 
the 1990s war in the 
Balkans have shown 
that basic mainte-
nance is often poor 
or insufficient due to 
the high intensity of 
the fighting. Due to 
frequent battles with 

dangerous exposure to enemy fire, crews do not have 
time to devote to maintenance.40 Moreover, poor 
maintenance can be attributed to the lack of crew 
training, especially for those replacing other crews 
lost in combat who did not have time for such train-
ing. According to Russian tank experts, basic mainte-
nance is even more important than repair, because it 
is proper and timely maintenance that can maximally 
delay the a combat vehicle’s departure for repair.41 

Based on the available photos, we can talk about 
the poor basic maintenance of some Russian trucks. 
Trucks are the backbone of any modern motorized 
military force. The photo we refer to shows poten-
tial tire damage on a multimillion-dollar Pancir-S 
mobile missile system. With such an expensive 
combat system, it is expected that its maintenance 
would be first class. However, this vehicle was left 
stuck in the Ukrainian mud just a few weeks after 
the war began.42 

A disabled Pacir-S air defense vehicle sits mired in the mud in Ukraine. Disintegrated tires on Russian combat 
vehicles and trucks in Ukraine are a sign of poor basic maintenance. (Screenshot courtesy of Crux via Youtube)
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If trucks are not moved often, the rubber on their 
wheels becomes brittle and the tire walls are suscep-
tible to cracks and tears. The problem is common 
when tires are used with low pressure to cope with 
the muddy conditions that Russian forces have faced 
in the Ukrainian plains. When military truck tires 
are left in one place for months on end, the sidewalls 
become brittle in the sun and fail.  No one has used 
that Pancir-S for probably a year.43

For Western experts who specialize in U.S. Army 
truck maintenance issues, the condition of Pancir-S 
is a revealing mistake. “If you don’t do preventive 
maintenance for something that important, then it’s 
very clear that the entire fleet was treated similarly,” 
they say.44 Photos provide evidence of other trucks 
with similar problems.45 

Maintenance in Field Conditions
As mentioned, mobile workshops with universal 

equipment, special tool sets, and spare parts kits 
are very important for field maintenance.46 In the 
Ukrainian army, the assumption is that big repairs 
are mostly carried out in hidden sites in rear urban 
areas to conceal the maintenance and repair process 
since the Ukrainians are exposed to bombardment 
by Russian long-range and cruise missiles.47

There is more information available regarding the 
Russians. According to the International Institute 
for Strategic Studies, the Russian army has “10 mate-
rial-technical support brigades, supporting 11 com-
bined armies, one tank army, and four army corps”; 
the Russian “Western and Southern Commands 
each have three armies and three material-technical 
support brigades to support them.”48 

The Russian army has formed mobile repair 
teams from these support brigades that are sent to 
the battlefield to repair less damaged and unburned 
equipment on the spot, installing new parts and 
assemblies. However, the establishment of forward 
repair and maintenance points, which are close to 
the battle lines, is very dangerous. Once the repair 
begins, the vehicles become immobile and cannot 
be moved in the event of indirect fire or attack by 
enemy forces in the rear.49 For this reason, most 
maintenance is done in the rear in so-called repair 
bases. An example is the Tenth Special Regiment for 
Repair and Evacuation, which deployed a repair base 

in Crimea for the repair and overhaul of weapons 
and military equipment of the Russian army. This 
regiment is mobile, ready to deploy anywhere, and 
ready to carry out any type of overhaul of any com-
plexity and at any temperature.50

Repair bases are equipped with all the necessary 
tools and accessories for carrying out any type of 
repairs, regardless of complexity and weather con-
ditions. In these bases, craftsmen and engineers deal 
not only with defective equipment but also with its 
planned maintenance. Maintenance and repairs are 
conducted in a rather comfortable environment in 
tents with heating and light. Civilians work along-
side military foremen. Samples of the equipment 
under warranty are provided by industry representa-
tives from the companies where they are produced.51 

In such conditions, aggregate replacement is the 
fastest and most common method of repair.52 For 
example, if a car with a damaged chassis arrives at 
the repair site, then the wheels will not be repaired, 
but new ones will simply be put on. If a tank arrives 
with a damaged engine, it will not be repaired either, 
but a new one will be installed.53 

Provision of spare parts is always a problem. 
Therefore, in combat conditions, cannibalism is 
imposed as a way of providing spare parts for dam-
aged systems in repair bases. The Russian overhaul 
battalion cites an example with four damaged cars. 
If there are spare parts, the cars can come out the 
very next day. If there are none, then the principle is 
four cars entered, two will surely exit.54 In peacetime 
conditions, cannibalism is considered an unfavor-
able way of securing spare parts, and its use is a clear 
indication that there is a lack of spare parts on the 
Russian side.55 The Ukrainians also use cannibalism, 
but in a different way. In their territory, there is a 
large number of damaged and disabled Russian tanks 
and combat vehicles of the same type that they use.56 
Each brigade has a technical reconnaissance unit 
dedicated to searching fields for abandoned vehicles 
and equipment, then transporting them to repair 
sites. When a part is removed from a battle tank, it 
is disabled, but “the number of confiscated working 
tanks could be counted on one hand. Those that 
needed repair but will eventually pass is probably 
another 30 percent. And the last 50 percent was gar-
bage that requires a lot of work.”57 Thus, cannibalism 
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is imposed on them as a natural way of providing 
spare parts.

System Modernization Weaknesses
The use of a specific item of equipment in war 

quickly proves if that equipment works as intend-
ed or is flawed in some way, and the repair process 
provides an opportunity for improvements or work 
arounds to be made on that equipment to correct any 
deficiencies.58 In this war, tanks of Soviet and Russian 
origin, which are normally used by both sides, 
showed two very important weaknesses that needed 
to be addressed.

The first weakness is in the design of Russian 
tanks and armored personnel carriers. Early develop-
ment of Russian combat vehicles focused on replac-
ing humans with machinery such as the automatic 
tank loader. This change specifically meant that 
ammunition was stored in a rotating “transport-
er” under the feet of the crew.59 Tanks of Western 
origin are similarly automated to reduce the number 
of crew members, because the technological solu-
tion is cheaper than training, housing, and paying 
soldiers. For the Russians, it allowed the Russian 
army to invest more in firepower as well as reduce 
the silhouette of the tank.60 However, the weakness 
of the Russian design is that when a tank is hit by 
an antitank missile, it activates ammunition under 
the crew compartment that explodes, ejecting the 
turret from the tank. Terrible pictures show that the 
crew in such cases has no chance of survival. In the 
Balkan area, for example, many Yugoslav M84 tanks 
(made under the T-72 license) suffered the same fate 
in 1991 during the battles of Vukovar, Croatia. The 
tanks fought without infantry support, and many 
were destroyed in the battle on Trpinja Road.61 

Pictures from the war in Ukraine show these 
catastrophic kills to be common. This is why the new 
Russian Armata tank is designed with ammunition 
storage in the rear part of the turret, like tanks of 
Western origin. All crew members are seated in a 
well-protected armored cell separated from automat-
ic loader and ammunition.62

Another weakness relates to protection against 
the tandem warhead on antitank missiles. To protect 
tanks from this threat, they are covered over the 
basic armor with explosive-reactive armor.63 Reactive 

armor reacts to the impact of a projectile with a 
counterexplosion to reduce the damage to the vehicle 
from the round. It is most effective in protecting 
against cumulative rockets and especially solid kinet-
ic energy penetrators.64 

However, the problem is with the upper side of the 
turret. Modern rockets such as the Javelin strike their 
targets on the top where the armor is thinner and not 
protected by explosive-reactive armor plates. Russian 
tank crews have recently begun fitting slatted armor 
over the turret to their main battle tanks, specifically 
designed to protect against a top-down impact from a 
Javelin antitank missile or a drone bomb.65 This type of 
improvised cage armor, which is increasingly appearing 
on Russian T-80 and T-72 tanks in this war, has been 
seen before in Syria.66

The extra cage armor on top might reduce the effec-
tiveness of certain top attack-guided missiles to some 
degree. However, while the metal structures on top 
of the tank’s turret could potentially interfere with an 
RPG’s detonation sequence and reduce the likelihood 
of penetrating the base armor, the cage armor alone is 
unlikely to provide significant protection against an 
advanced antitank guided missile like the Javelin. Tests 
just before the war showed the ineffectiveness of this 
protection, and there is no evidence from the battlefield 
that this protection was effective.67

Technology Theft
Another characteristic of this conflict is the theft 

of technology from both sides. Both sides captured 
many weapons systems and armored vehicles.68 As 
soon as such interesting systems are captured, they 
are sent to military factories or institutes for detailed 
examination and analysis. Western donor countries are 
assessing the risk of revealing sensitive technology to 
the Russian military if their donated equipment is cap-
tured. Technological trophies routinely change hands 
in modern warfare, and there have been reports of 
Ukrainian forces turning the tables and gaining insight 
into Russian equipment seized on the battlefield. What 
is new is that risk assessments of equipment falling into 
Russian hands are becoming more deeply embedded in 
new donation decisions, as a generational change in the 
quality of weapons entering Ukraine is underway.69 

The Ukrainians presented the analysis of advanced 
electronic chips taken from the guidance system of a 
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Russian Kh-101 cruise missile that did not explode.70 
This analysis showed the Russian military industry re-
lies on its own but also on Western sources of supply. 
Some media claimed the large presence of advanced 
electronics of Western origin are proof that Western 
sanctions are extremely effective in stopping Russian 
military production. Michael Kaufman, director of 
Russian studies at the Institute in Arlington, ex-

pressed skepticism about claims that sanctions have 
forced some Russian tank factories and other defense 
companies in Russia to shut down their facilities: “It’s 
still too early in the war to expect significant supply 
chain problems in the Russian defense industry.”71 

As an example of the loss of sophisticated Western 
weapons, the British Brimstone missile stands out. 
The first undamaged British Brimstone missile, which 
has built-in target recognition technology, ended 
up in the hands of the Russian army in July 2022.72 
Ukrainian forces used it in the Zaporizhzhia region, 
but the missile fell undamaged into the hands of the 
Russian side during the fighting. It was immediate-
ly sent to Russia for analysis of its construction and 
technology.73 Another example is how Russian troops 
captured two French Caesar self-propelled guns in 
Ukraine. According to available information, the 
howitzers have already been sent to Russia, where 
they will be analyzed by Russian designers from the 
UralVagonZavod concern.74

Variety and Complexity of Combat 
Systems as a Maintenance Problem

Both warring parties use many diverse systems. 
The Foundation for Defense of Democracies from 
Washington identified in its report more than 6,300 
relevant weapons systems used by Ukraine.75 The 
Russian side noticeably used very old systems, which 
some Western analysts interpreted as the fact that they 
did not have sufficient technical means to replace the 
destroyed ones.76 However, it may be that using older, 

known systems makes training to employ them eas-
ier. Additionally, using known systems facilitates the 
acquisition of spare parts and maintenance. If there are 
known systems, then there is a developed maintenance 
system for them.77

The production and maintenance of tanks and other 
armored vehicles is a very complex and demanding pro-
cess that requires a strong industrial base in the country. 

To have a complete maintenance process, one must 
have the ability to perform a general overhaul, which 
is considered the most complex type of maintenance. 
Repairing heavy battle damage is categorized as a general 
overhaul operation.78 However, the general overhaul 
process is very complicated, requiring educated and ex-
perienced engineers and craftsmen. In addition, facilities, 
technical overhaul documentation, special tools, instru-
ments, spare parts, and equipment are needed.79 

The current models of armored weapons and 
equipment that the Russian and Ukrainian forces are 
equipped with represent myriad systems belonging to 
different services or specialties of the ground forces 
(e.g., missile and artillery weapons, armored weapons, 
engineering, chemicals, communications). This wide 
variety is where the problems arise when this equip-
ment needs to be repaired.

The lack of unified documentation is one of the 
most serious obstacles to technological improvements 
and the organization of military overhaul of complex 
models of armored vehicles. According to Russian 
sources, experts must use fifteen to twenty books on 
vehicle operation and as many books of documentation 
for repairs.80 

Leo Peria-Peigne, a weapons expert at the French 
think tank IFRI, confirms that the battle tank is the 
most complex military vehicle of the army in terms 
of maintenance.81 To illustrate the complexity of the 
maintenance tasks related to armored combat systems, 
in the table (on page 41), we provide an overview of 
the assemblies of the fire control system and the gun of 

The lack of unified documentation is one of the most se-
rious obstacles to technological improvements and the 
organization of military overhaul of complex models of 
armored vehicles.



Function Description

Optoelectronics optics Aiming devices, laser receiver-transmitter channel, and night channel with a pas-
sive light amplifier, periscope TNPO-168V and two periscopes in the cover for side 
observation, passive-active periscope PPV3 with a light amplifier, IR beacon FG-
125S

Hydraulics Hydraulic booster with hydraulic pump and electric motor, horizontal cylinder, hy-
draulic motor, installation

Electrics Power junction box, starter, ignition circuit, installation, electric motors, electric 
motor of hydro booster, block relay KP-1

Power electronics Power circuits, acorn power circuits, static converter

Electronics Electronic ballistic computer, gyro block, interface, amplifier box, meteorological 
sensor, control panel computer, 2 Motorola MC6802 microprocessors, day-night 
aiming device DNNS-2

Precise electro mechanics Gyroscopes, Box K-1, Box K-2

Electro mechanics Cannon loading machine – rotating “transporter,” programmer

Artillery mechanics Automatic machine, cradle, shutter, tube with linings for cooling, powder gas ex-
tractor
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the Yugoslav tank M-84. The fire control system of this 
tank is an electro-hydraulic modular type, automatic 
with stabilization in both planes, integrated with a 
ballistic computer and a laser range finder, a day-night 
sight device, and an automatic loader.82 

Related to this example, an interesting question is 
how and who will maintain the Slovenian M-84 tanks 
that were sent to Ukraine. Out of fifty-four M-84 type 
tanks in Slovenia, only thirteen were overhauled and 
modernized; the other tanks have been in reserve since 
2013 and with outdated equipment.83 

The Ukrainians have begun to receive complex 
Western systems, but there is not much time for train-
ing on how to use them, let alone maintain them. It was 
reported that Bulgaria will not deliver weapons but will 
instead provide “military-technical assistance”; in other 
words, it will repair damaged Ukrainian weapons and 
maintain military equipment.84 Slovakia also offered 
the Ukrainians the use of overhaul capacities in state-
owned enterprises owned by the Ministry of Defense, 
but on a commercial basis.85 

The assumption is that combat use will quick-
ly lead to the required level of training for use, but 

maintenance is a far greater challenge that cannot 
be solved during combat operations. An example is 
the seven Panzerhaubitze 2000 self-propelled howit-
zers Ukraine received from Germany. After a short 
training and intensive action in combat, there were 
no problems with use. However, the loading mech-
anisms began to fail and the barrels wore out as the 
Ukrainians fired a large number of shells in a short 
time. Repair and overhaul will have to be carried out 
by the Germans, which requires the howitzers be 
transported to Poland.86 

If the variety of incoming weapons presents them 
with a logistical headache, military analysts agree that 
Ukrainian technical support has shown an exceptional 
ability to adapt to it. Peria-Peigne said that Ukraine has 
a significant number of specialists who can accept a va-
riety of Western equipment.87 However, maintenance 
training efforts for the Ukrainian side will only pay off 
if the West sends sufficient tanks and armored vehicles. 
If, for example, Great Britain sent only ten Challenger2 
tanks, it would be a “poisoned chalice.”88 

Russian military journals point out that the experi-
ence of combat operations in Ukraine is very important 

(Table by authors)

Table. Illustration of the Complexity of the M-84 Tank Fire Control System
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for their army. Here, the crystallized need for the 
standardization, or “unification,” of combat systems 
will be singled out, so much so that the importance of 
unification is placed first concerning innovations and 
the development of new systems!89 They use the slogan 
“Унификация важнее инноваций” (unification is 
more important than innovation). Unification of mili-
tary equipment was insisted on even in the Soviet Union, 
reaching its peak by the end of the Second World War. In 
the Red Army, until the end of the war, there were only 
two main models of tanks on the production line: T-34 
and IS (KV), with one V-2 tank engine, in two versions 
for medium and heavy tanks. Self-propelled guns were 
also built based on these platforms.90 

This approach in the Soviet Union contrasted to the 
German approach at the time. The technical innova-
tions that the Germans introduced on the fronts of the 
Second World War were impressive, but they seriously 
complicated logistics, maintenance, and repairs. The 
famous German general of armored units Guderian re-
called this in his memoirs: “Hitler’s orders that required 
constructive changes in the production process of 
combat vehicles, and therefore the creation of count-
less different types with many spare parts, were a big 
mistake. All this led to the overhaul of tanks in the field 
becoming an intractable problem.”91 

The situation regarding the unification of Russian 
main battle tanks is interesting. The Russian army 
uses three lines of armored vehicles with modifi-
cations: T-72, T-80, and T-64. These are the three 
crowns of the Kharkiv, Leningrad, and Nizhny Tagil 

schools of design. However, the interchangeability of 
parts or subsystems of these tanks ends at the am-
munition; the engines, transmissions, and chassis are 
completely different.92 

When considering that the Ukrainian military 
production program contains a lot of new and modified 
models of tanks and combat armored vehicles, and with 
various types of equipment arriving from the West, it 
is clear that there are problems with maintenance and 
supply of spare parts for both warring parties. At the 
same time, of course, Russia has an advantage, because 
it still has undamaged storage capacities from which 
spare parts can be obtained.

Conclusion
So far, no new features have been observed in the 

maintenance systems that were not seen in earlier wars, 
including the war in the Balkans. It can be conclud-
ed that the main characteristics of this war include a 
large number of irretrievably destroyed equipment 
and a large number and variety of technical systems 
for which it is necessary to plan and carry out mainte-
nance. Such a model indicates that one of the most im-
portant lessons from this war is the need for unification 
in all elements of technical systems, similar to what 
Soviet forces successfully achieved against Wehrmacht 
forces in World War II. According to NATO stan-
dards, this is called interoperability among allies, which 
strives for the highest level of compatibility—that is, 
the level of interchangeability when it comes to ammu-
nition, fuel, and supply and service systems.   
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