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VLADIMIR PUTIN, 
PRESIDENT OF THE RUSSIAN 
FEDERATION

“Many weapon prototypes have 
passed a performance test during 
combat operations against terrorists 
in the Syrian Arab Republic. Combat 
operations have proved high 
performance of Russian weapons.  
The advantages of these weapons  
are basically ease and reliability  
of operation. Some our foreign 
partners, including new ones, have 
already expressed their interest 
in purchasing Russian weapons 
and military equipment as well as 
in extension of military-technical 
cooperation with Russia”

the international cooperation

RUSSIA’S ARMS SALES TO MIDDLE 
EAST COUNTRIES SPIKE TO 
RECORD-HIGH LEVELS / STRATEGIC-CULTURE.ORG

ubai Airshow 2017, one of the largest and most successful air shows in the world, ended 
on November 16, having drawn over 79,000 trade visitors, up around 20% over the last 
version of the event in 2015. The total order tally is $113.8 billion in orders. It nearly 

tripled from the $37.2 billion signed two years ago.
Russia’s exposition at the Dubai Airshow 2017 included the combat helicopter Ka-52, 

multi-mission fighter MiG-29M, Su-35 supermaneuverable air defense fighter, Be-200 mul-
tipurpose amphibious aircraft, combat-transport helicopter Mi-35M, long-range air defense 
system S-400 Triumph, and short-range air defense missile system Pantsyr-S1. The 'Russian 
Knights' aerobatic demonstration team performed extraordinary stunts riding through the 
skies to greatly impress spectators.

The United Arab Emirates (UAE) are interested in procuring the Sukhoi Su-35 multi-
role fighter. The country is considering the purchase of 10 or more of such aircraft. The UAE 
and Russia signed a letter of intent on the purchase of Su-35 fighter jets in Feb. 2017. The 
talks are in progress. The Emirates will be the second country after China to buy the plane.

The UAE has already purchased Russian ground weapons, such as BMP-3 infantry com-
bat vehicles and Pantsyr-S1 air-defense systems. In February, the Emirates entered into mil-
itary contracts with Russia worth $1.9 billion. The deal includes 5,000 anti-armor missiles 
in addition to training and logistic support. The UAE started talks with Rostec company on 
the development of light fighter based on the MiG-29 twin-engine aircraft with develop-
ment set to kick off in 2018.

The military cooperation with the UAE is a good example to illustrate the increasingly 
growing demand for Russian weapons in the Middle East. Orders from Arab countries ac-
count for roughly 20% of Russian weapons' exports. Last year, Russia delivered more than 
$1.5 billion in arms to Algeria, $37 million to Egypt, $374 million to Iran and $300 million to 
Iraq. Today, the Russia's portfolio of weaponry orders from the countries of the region is $8 
billion. In 2017, the Russian defense industry has been making major inroads in the Middle 
East and North Africa. Bahrain, Egypt, Morocco, Saudi Arabia, the United Arab Emirates 
and Tunisia are interested in purchasing Russian weapon systems.

This year, Moscow started delivery of 50 MiG-29 fighter aircraft to Egypt. Cairo is to 
start receiving 46 Ka-50 combat helicopters. It was reported in September that Algeria is 
going to buy over 300 Russian-made BMPT-72 Terminator-2 tank support combat vehicles 

D



01 | 2018 | new defence order. strategy

9

the international cooperation

TURKEY PLANS  
TO DEPLOY RUSSIAN  
AIR-DEFENSE SYSTEM  
IN 2019 / DEFENSENEWS.COM

top government official in Ankara has said the 
deployment of a long-range air and anti-missile 
defense system that Turkey plans to acquire from 

Russia will be deployed in the country in 2019. 
Defense Minister Nurettin Canikli said the Turkish 

contract with Russia for a single S-400 involves an op-
tion for the purchase of a second one. “This contract 
has been signed and a down payment has been made. 
It’s a done deal,” Canikli said. Turkish procurement of-
ficials said that if the two countries agreed to opt for the 
option clause – for a second system – then Turkey will 
demand technological know-how. “This is a matter to 
be discussed at later stages,” one official said, refusing 
to comment on the level of technology transfer Turkey 
requests. But he did say Turkey wants to have a custom-
ized identification, friend or foe, or IFF, system on the 
S-400s.

“We want to make it [the S-400] a stand-alone 
system we can operate with our own source codes, in-
cluding the IFF,” the official said. Turkey will have to 
operate the S-400 on a stand-alone basis because the 
system cannot be made interoperable with NATO and 
U.S. assets deployed in Turkish territory. In 2013, Turkey 
selected China Precision Import-Export Corporation for 
its first long-range air and anti-missile program. In 2015, 
under pressure from its NATO allies, Ankara scrapped 
that program. Early this year Turkish officials said they 
were close to a deal with Russia for the procurement of 
the S-400 system.

In October, Turkish President Recep Tayyip Erdogan 
said the country was also interested in acquiring a fu-
ture Russian air and anti-missile system, the S-500, 
which is under development. 

А

(TSCV) in order to support T-90SA main battle tanks bought from 
Russia earlier. Now, the Algerian military uses technical vehicles 
equipped with Kornet ATGM launchers and ZSU Shilka self-pro-
pelled, radar guided anti-aircraft weapon systems.

In early October, Russia had signed a number of landmark 
arms contracts with Riyadh, following President Vladimir Putin's 
talks with Saudi King Salman bin Abdulaziz Al Saud. The deal  
includes the S-400 anti-aircraft missile system, as well as Kornet-EM 
anti-tank missile systems, TOS-1A “Buratino” heavy flame systems,  
AGS-30 grenade launchers and Kalashnikov AK-103 assault rifles. 
The parties agreed to organize the licensed production of Kalash-
nikov AK-103 assault rifles and ammunition in Saudi Arabia.

Bahrain and Russia are also in talks on the purchase of S-400. 
Further arms deals will be discussed during the talks with Bahraini 
Prince Nasser bin Hamad Al Khalifa, commander of the country's 
Royal Guard, who is expected to visit Russia soon.

Morocco is standing in line to acquire the S-400. Rabat and 
Moscow are in talks on the Sukhoi Su-34 tactical bomber and Amur-
1650 diesel-electric submarine deal.

Last month, Russia and Qatar signed a memorandum-of-under-
standing (MoU) calling for increased military and technical cooper-
ation. Doha has recently expressed interest in purchasing the S-400 
missile defense system.

It’s not S-400 only. Russian weapons, especially aircraft and air 
defense systems, have proven to be a cost effective alternative to 
much more expensive Western systems. They are reliable and have 
better characteristics. The military campaign in Syria demonstrated 
they could be used to alter the course of a high-stakes conflict. With 
Syria having become a department store window displaying the lat-
est in Russian weapons systems offered for sale to other countries, 
Moscow is significantly expanding its arms sales to the Persian Gulf 
states with their leaders going with greater regularity to Moscow.

All in all, the spike in Middle East arms sales is a success story 
for Russia’s defense industry. A big exporter of natural resources, 
Russia also exports high-tech products with many countries in line 
to purchase them. 

SERGEY GORESLAVSKY, 
ROSOBORONEXPORT’S  
DEPUTY DIRECTOR GENERAL

“Russian weapons and military 
equipment have come out as reliable, 
high-quality and fault-free weapons able 
to successfully accomplish tasks in real 
combat conditions. Of course, such 
performance cannot go unnoticed by 
foreign customers, therefore causing an 
increase in Rosoboronexport's stock  
of orders related to the prototypes used 
during the operation. As for aviation 
equipment, foreign customers show 
interest in multi-role and combat 
helicopters, multi-role fighter aircraft, 
fighter-bombers, unmanned aerial 
vehicles, the Club missile systems  
and robotic complexes, including  
the Uran series”
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he development of relations with these 
countries allows for the possibility that 
Russian foreign arms sales may expand 
beyond the limits of the current “pla-

teau” of $14–16 billion in contracts and de-
liveries per year and a standing backlog of 
orders within the limits of $45–50 billion. In 
addition, it should be noted that this year, 
the somewhat negative trend of the gradual 
closing of the sphere of military and techni-
cal cooperation, according to independent 
expert evaluations, continued to gain mo-
mentum. Therefore, the openly available 
data do not provide a full picture, although 
they make it possible to evaluate trends. 

One can note, with respect to renowned 
“landmarks” of Russian arms contracting, 
that in these months Rosoboronexport JSC 
has signed new contracts within the first 
two quarters amounting to $8 billion, i.e. 
more than half of traditional indicators. 

Let us give more detailed consideration 
to the basic results and events of the first 
three quarters of the current year from the 

2017 has a chance to be remembered as a revolutionary year in the history of Russian 
foreign arms sales. This results from the fact that Russian arms producers have been 
particularly successful this year in making a number of breakthroughs in markets 
that were previously inaccessible, or nearly inaccessible – the petrol-states  
of the Middle East and Turkey. 

Author 
Andrei Frolov

“Regarding Russian Helicopters… Next year the revenues will grow, the volumes 
of the State Defense Procurement and Acquisition will be bigger, there will be more 
orders through Rosoboronexport”
SERGEI CHEMEZOV, 
CHIEF EXECUTIVE OFFICE OF ROSTEC

viewpoint of new contracts signing. The 
first quarter has been notable for an impor-
tant contract with Pakistan to supply one 
Мi-171Е helicopter to Baluchistan province 
and another to Punjab province. Although 
two helicopters clearly do not move the nee-
dle against the background of multi-billion 
contracts, for instance, with Egypt or multi-
million deals with Kazakhstan, the very fact 
of continuing cooperation with Pakistan 
is what matters against the background of 
stagnation and ever-growing uncompro-
mising attitude and increasing demands of 
India. Along with supplying RD-93 engines 
for the Pakistani-Chinese FC-1 fighter and a 
remarkable contract to supply four Мi-35М 
helicopters that was signed in 2015 (the 
helicopters were finally delivered in 2017), a 
new contract for Мi-171 transport helicopter 
may be treated as a gradual restoration of 
Russia’s position in Pakistan. 

Some contracts from the first quarter 
can be referred to as probable. A contract 
with Myanmar to supply Yak-130K combat 
trainers is one example.

Т

NEGOTIATING 
CONTRACTS FOR 
RUSSIAN ARMAMENTS 
IN THE FIRST THREE QUARTERS OF 2017

Su-35

One can note, with respect 
to renowned “landmarks” of 
Russian arms contracting, that  
in these months Rosoboronexport 
JSC has signed new contracts 
within the first two quarters 
amounting to $8 billion

the international cooperation
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“The priority is less about upgrading previous models of armaments than building new ones. These are 
advanced aviation systems, including air-lifting and long-range aviation systems, unmanned systems, 
robotics, i.e., everything connected with the ability and necessity of bringing people out of an area of 
engagement”
DMITRY ROGOZIN, DEPUTY CHAIRMAN OF THE RF GOVERNMENT

The 16.6 million Euro bundle of agree-
ments between Rosoboronexport JSC and 
the Ministry of Defense of Greece for tech-
nical and after-sales support and delivery of 
spare parts for Russian air defense missile 
weapon systems in the arsenal of the Army 
and Air Force of Greece is also an impor-
tant, if unimposing, event. With this deal, a 
NATO country has gotten around the NATO 
and EU embargo on cooperation with Rus-
sia in the field of export and import of com-
bat equipment.

Cooperation with CIS countries is also 
an important factor. Thus, for example, Be-
larus acquired a Protivnik-GЕ radar from 
Russia in the first quarter. 

The second quarter also saw upbeat 
events. Reaching an agreement with Tur-
key for the procurement of S-400 Triumph 
long-range air defense systems is perhaps 
the most important event of the quarter 
(and the year). Turkey has thus become the 
second buyer of this system after China. The 
contract itself was signed as early as in Sep-
tember. 

Similarly, Armenia has purchased an 
order of the cutting-edge 9K333 Verba port-
able air defense systems, making it the first 
known foreign customer of this system. Bela-
rus has signed a contract with Russia to pro-
cure 12 Su-30SМ fighters as well as upgraded 
Т-72B3 tanks in the model that features addi-
tional protection, which may also be the first 
such contract for this tank modification. 

One can also mention among the sig-
nificant contracts the procurement of eight 
Su-30SME fighters, with an option for four 
more planes, by Bangladesh (a deal that has 
not been officially confirmed). However, 
a deal with Bangladesh for the acquisition 
of five Мi-171Sh helicopters has been con-
firmed. 

The contract concluded at the end of 
June between Rosoboronexport JSC and 
the Czech company Lom Praga is not very 
large in terms of cost, but is important from 
the point of view of image. The partners 
have jointly won a NATO contract for the 
overhauling and upgrading of four Мi-17V-5 
helicopters of the Afghan army.

The third quarter brought about more 
front-page news – Russia and Saudi Ara-
bia signed a preliminary agreement in July 
providing for the supply of $3.5 billion in 
armaments and equipment. Progress in an 
India order for the construction of the FGFA 
fifth-generation fighter was another impor-
tant event. The deal became public in July. 
A small, but significant, contract was signed 
with Iran for the delivery of spare parts for 
Мi-8/17 helicopters.

A package of contracts to supply heli-
copter equipment to China was another 
significant event of the third quarter – they 
included five light Ansat helicopters outfit-
ted for medical use, seven Мi-171Е of the 
transport modification, two fire-fighting 
Kа-32А11VS, and four VK-2500 turboshaft 
engines (apparently the first export deli- 
very of this engine separately from a heli-
copter). Equatorial Guinea returned during 
summer months into the number of Rus-
sian weapons’ buyers, as a contract was 
signed for the delivery of two Pantsyr-S1 
anti-aircraft missile and gun systems with 
the accompanying missiles. Another Afri-
can country, Burkina Faso, purchased two 
Мi-171Sh transportation combat helicopters 
and air-launched weapons. 

Belarus continued procurements from 
Russia – the last contract was signed in July 
for the delivery of radar equipment for an 
integrated air defense system. Contracts 
with Kazakhstan were signed for the supply 
of equipment, production tooling, technical 
documentation for the full cycle of over-
haul and upgrades to armor material and 
armored vehicles for Semei Engineering 
JSC of Kazakhstan and spare parts for Т-72 
tanks. An agreement has also been reached 
with Kazakhstan to build a service center 
for maintenance of MiG aircraft in the in-
ventory of the Air Force and Air Defense of 
Kazakhstan, as well as for the repair of some 
assemblies and accessories of these planes. 

PROSPECTS PROCEEDING FROM THE RESULTS  
OF THE FIRST THREE QUARTERS

 
It became public in the first quarter that 
Lebanon intends to implement a package 
of contracts with Russia about $500 million 
worth for the delivery of armor equipment 
and missile launchers. In the same period, 
interest in Russian helicopters was indicat-
ed by Peru (eight Мi-171) and Bangladesh 
(an unknown number of Мi-35М). 

It was announced in the second quar-
ter that the UAE had considered procuring 

S-400 Triumph

the international cooperation
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Su-35 fighters from Russia. Apparently, an 
agreement in principle was reached during 
the third quarter on a deal with Indonesia 
for the supply of 11 Su-35 fighters, as well as 
on the form of payment on this contract (it 
will be paid in part with pure rubber). 

Negotiations have been held with Latin 
American countries. It was learned that 
Mexico is planning to buy a new batch of 
Мi-17 helicopters from Russia. Talks have 
been held with Peru about a contract to 
purchase Т-90S tanks, and also with Argen-
tina for the purchase of Мi-35М, Мi-28NE 
and Kа-52 combat helicopters. The lat-
ter, though, looks somewhat unrealistic in 
light of the very difficult financial situation 
in Buenos Aires, which was proven by the 
story of as-yet unfinished procurement of  
MiG-29 fighters by Argentine from Russia 
(also from the first half of 2017). 

Proceeding from the results of the first 
three quarters, it has also become known 
that Russia is in negotiations with several 
countries about the supply of Т-90 tanks 
(Kuwait) and construction factories for as-
sembling (Egypt) and overhauling (Algeria) 
the tanks.

Finally, negotiations have been held 
with India during the first nine months 
of 2017 regarding the implementation of 
intergovernmental agreements (but not 
the contracts) concluded during the visit 
of President Vladimir Putin in October 
2016. Three intergovernmental defense 
and industry agreements were signed in 
the course of this visit: on the supply of 
five squadrons of S-400 air defense missile 
weapon systems and four frigates of design 
11356 to India, as well as on the establish-
ment of a joint company for the manufac-

ture of multi-purpose Kа-226Т helicopters 
in India (according to the agreement, the 
company will manufacture 140 Kа-226Т 
in India, and 60 more helicopters will be 
supplied fully assembled from Russia). At 
the same time a long-discussed agreement 
was signed on the lease to India of a multi-
purpose nuclear-powered submarine of  
design 971. Of these four potential con-
tracts, there is available information only 
about the joint venture for the manufac-
ture of Kа-226Т helicopters in India. These 
works have significantly progressed during 
2017, as has the construction of a new “In-
dian” modification of the Kа-226Т helicop-
ter, known as the Kа-226.54. 

basic and significant contracts of the first three quarters of 2017

EXPORTER

Russia

Russia

Russia

Russia

Russia

Russia

Russia

IMPORTER

Turkey

Greece

Myanmar

Bangladesh

Armenia

Belarus

Equatorial
Guinea

CONTRACT CLOSING DATE

September, 2016

February, 2017

March, 2017

May, 2017

May, 2017

June, 2017

August, 2017

REMARKS

A $2 billion contract for the supply of four squad-
rons of S-400 Triumph long-range air defense sys-
tems

16.6 million Euro worth of contracts for technical 
and after-sales support and delivery of spare parts 
for Russian air defense missile weapon systems 
in the inventory of Army and Air Force of Greece 
(9K33М2/М3 Osa-АK/АKМ, 9K331 Tor-М1 and  
S-300PMU-1). The contracts are intended for three 
years (2017–2019)

Russia is believed to have signed a contract to sup-
ply an additional batch of Yak-130 combat trainers 
to Myanmar

The Air Force of Bangladesh is believed to have 
closed a contract with Rosoboronexport JSC for 
the procurement of eight Su-30SME fighters, with 
an option for four additional aircraft as well as a 
confirmed contract for five Мi-171Sh helicopters

Armenia acquired 9K333 Verba portable air de-
fense systems from Russia

Russia and Belarus signed a contract to supply 12 
Su-30SМ fighters for the Air Force of Belarus. The 
cost of contract may reach $600 million

Russia and Equatorial Guinea signed a contract for 
two Pantsyr-S1 anti-aircraft missile and gun sys-
tems, and the accompanying missiles

the international cooperation
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ne example is Iran, which before the 
1979 revolution was actually a privi-
leged client of the American aircraft 
industry. Wealth and close relations 

with the United States allowed the shah 
to buy hundreds of new American planes; 
for example, Iran became the only foreign 
buyer of F-14A fighters. 

The Islamic revolution radically 
changed the situation. The new revolu-
tionary leadership of the country was 
hostile to the United States, and inherited 
from the Shah's regime all the previously 
supplied American weapons. But because 
of sanctions imposed by the United States, 
Iran has lost the ability to purchase spare 
parts for purchased equipment and receive 
technical assistance from manufacturers.

The Iranian example perfectly demon-
strates the political risks associated with 
the purchase and sale of military equip-
ment, both for the seller and the buyer. Of 
course, the buyer always takes the great-
est risk, which forces them to carefully 
choose the supplier.

Large contracts often serve to strength-
en ties and alliances between countries. 
Predominantly choosing the weapons of 
one country, the buyer shows his prefer-
ences and in turn expects the seller’s sup-
port on various issues.

The international sanctions imposed 
on some countries, as well as unilateral 
restrictions on the part of leading sellers, 
have a serious impact on the arms market.

Among the former republics of the 
USSR, those that have retained allied or 
friendly relations with Russia are focused 

The market for modern military equipment has always been closely linked to big 
politics. In the case of military aviation, the influence of politics is even more 
significant, since the range of countries that are capable of producing military 
aviation equipment and especially fighter planes is very narrow. At the same time, 
the high cost of aircraft and helicopters, as well as aviation weapons, makes this 
segment of the market one of the most attractive.

on continuing military and technical co-
operation with our country. First of all, 
this naturally applies to the allies of the 
Collective Security Treaty Organization 
(CSTO). The CSTO, in addition to Russia, 
now includes Armenia, Belarus, Kazakh-
stan, Kyrgyzstan, and Tajikistan.

These countries can receive military 
assistance and rely on preferential terms 
for the purchase of weapons. Now, fol-
lowing Russia, two allied countries have 
begun renewing their military aviation – 
Kazakhstan and Belarus.

For the air defense forces of Kazakh-
stan in 2014–2015, contracts were signed 
for the purchase of 11 Su-30SM, and as 
early as 2017 it became known that a new 
framework contract was being signed 
for the purchase of another 12 Su-30SM.  
Mi-35M attack helicopters and Mi-171Sh 
military transport helicopters are also be-
ing purchased. In the near future, most 
likely, we can expect further purchases of 
combat aircraft and helicopters.

The Republic of Belarus in recent years 
has bought eight Yak-130 combat training 
aircraft and 12 Mi-8MTV-5 helicopters. 
The country is planning to further update 
its Air Force, so in 2017 it became known 
that a contract was signed for the pur-
chase of 12 Su-30SM fighters.

Among the non-allied former Soviet 
republics, the greatest activity in the 
2010s was shown by Azerbaijan, which for 
various power structures acquired several 
dozens of Mi-35M and Mi-17-B1.

Most of the purchases of these coun-
tries are dictated by a mixture of political 

the international cooperation
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THE POLITICS AND 
MARKET OF MILITARY 
AVIATION MATERIEL

Text 
Yury Lyamin

and economic reasons, as well as the state 
of the aircraft fleet of the former USSR. 
But it is clear that for political reasons it 
is absolutely impossible to cooperate with 
Ukraine.

In turn, the US and Canada, as well as 
most of the countries of Europe, are part 
of the NATO bloc (or candidates for mem-
bership). Their market was previously 
oriented to sell equipment of American or 
European production, but after the intro-
duction of Western sanctions against Rus-
sia, it is now completely closed.

This factor has played a big role in the 
supply of helicopters to Afghanistan. Due 
to lack of funds from Kabul, purchases are 
made by the United States, and between 

ILYA TARASENKO, 
DIRECTOR GENERAL 
OF RUSSIAN AIRCRAFT 
CORPORATION MIG

“I would like to note that today our 
portfolio of orders is about $4 billion –  
this is one of the largest portfolios in 
the framework of military-technical 
cooperation. Our main partner is India”
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purchased Russian Il-76 aircraft. How- 
ever, now China has started the produc-
tion of its own heavy class aircraft, the 
Y-20, and the prospects for new supplies 
in this area also look slim.

At the same time, the People's Repub-
lic of China continues to acquire our me-
dium and heavy multi-purpose and trans-
port helicopters, primarily the Mi-171.  
They are in consistent demand in China, 
as domestic production of such heli-
copters is not robust enough to meet all 
needs. Moreover, the main efforts of Chi-
nese helicopter manufacturers in recent 
years have been directed at supplying PLA 
army aviation with Z-10 attack helicopters 
and light combat Z-19 helicopters.

For this reason, the joint project of 
the heavy helicopter Advanced Heavy 
Lifter, on which Russian Helicopters and 
the Chinese AVIC signed a cooperation 
agreement in 2016, looks promising. With 
a supposed maximum take-off weight of 
38 tons, the helicopter will occupy a niche 
between the Mi-171 and the Mi-26, and a 
practical ceiling of 5,700 meters will allow 
it to be operated in mountainous regions 
where the Mi-26 cannot be used.

Since Soviet times, India has had 
friendly relations with our country, and 
for decades has been one of the largest 
buyers of arms, first from the USSR and 
later from Russia. At the same time, India 
has always tried to diversify sources of ar-
maments and conducted purchases in dif-
ferent countries.

Of course, there are changes. If, earli-
er, India bought British and French equip-

2011 and 2014, the U.S. purchased 63 Rus-
sian Mi-17V-5 helicopters for Afghan govern- 
ment troops. But against the backdrop 
of the anti-Russian policy of the United 
States, and sanctions imposed since 2014, 
further purchases of helicopters have be-
come impossible. Now in Washington they 
plan to supply the Afghan Air Force with 
UH-60A helicopters from the U.S. Army.

The only European client outside the 
CIS seriously interested in Russian mili-
tary aircraft technology is Serbia, which 
officially opposes NATO membership. 
However, the financial capabilities of the 
country do not allow for any serious pur-
chases for the Serbian armed forces.

The largest acquisition of Serbia in 
recent years was the agreement signed in 
2016 on the free transfer of six MiG-29/
MiG-29UB fighters from the Ministry of 
Defense of Russia within the framework 
of military-technical assistance. Serbia 
will pay only for their repair and moderni-
zation, together with the modernization 
of the four remaining Serbian MiG-29s. 
Shortly before this, for the first time since 
the breakup of Yugoslavia, Serbia bought 
two Mi-17V-5 helicopters.

Traditionally, the main market for 
our weapons is Asia. Large-scale Chinese 
and Indian contracts for Su-27 and Su-30 
fighters, military transport helicopters of 
the Mi-8/17 family, etc., helped many Rus-
sian enterprises of the aviation industry to 
make it through the difficult times of the 
1990s and the early 2000s.

The conclusion of the first contracts 
with China in the early 1990s became pos-

sible due to fundamental political chang-
es. Moscow and Beijing have ceased to see 
the enemy in each other and began again 
to form close friendly relations between 
countries.

At the same time, Western sanctions 
were imposed on China after the events in 
Tiananmen Square in 1989, which prohib-
ited the supply of arms, and these sanc-
tions are still in force.

It was the PRC that became the first 
overseas buyer of Su-27 fighters, and then 
China acquired a license for their produc-
tion under the name J-11. In total, more 
than 280 Su-27/Su-30/J-11 fighters were 
supplied and assembled in China under 
license from supplied sets.

Cooperation was not limited to the 
purchase of finished aircraft and technol-
ogy. Russian specialists were also involved 
in individual jobs at various stages of Chi-
na’s aircraft development. For example, 
specialists of the Kamov design bureau in 
the mid-1990s created a preliminary de-
sign of the attack helicopter for a Chinese 
order. This preliminary design was used 
in the further development of the Z-10 at-
tack helicopter in China.

As our own aviation industry devel-
oped, there was a natural process of China's 
winding down purchases of finished aircraft 
in Russia. Since the mid-2000's, only one 
contract has been signed for the purchase of 
combat aircraft – the contract signed in 2015 
for 24 Su-35 fighters, and the prospects for 
new contracts look very slight.

Fearing a shortage of heavy military 
transport aircraft, China until recently 

the international cooperation

SERGEI KORNEV, 
HEAD OF THE DEPARTMENT 
FOR EXPORT OF SPECIAL 
MATERIAL AND AIR 
FORCE SERVICES OF 
ROSOBORONEXPORT JSC

“The portfolio of Rosoboronexport 
orders for aviation equipment exceeds 
$22 billion. Interest from foreign 
customers is growing, including  
the Middle East and North Africa”

Indian fighter Su-30MK2



16

new defence order. strategy | 01 | 2018the international cooperation

ACCORDING TO THE CENTER FOR ANALYSIS OF STR ATEGIES AND TECHNOLOGIES AND OTHER 
OPEN SOURCES ,  WITHOUT CONSIDERING UNCOMPENSATED TR ANSFERS IN THE FR AMEWORK 

OF MILITARY A SSISTANCE

TYPE OF PLANES

Su-30МКА
Su-30К
Yak-130
Yak-130

Su-30МК2
МiG-29М/М2

Su-30МКI
МiG-29К/КUB

Su-30МК2
Su-25

Su-30SМ
Su-35

ЯК-130
Yak-130

Su-30МК2

QUANTITY

30
12
16
8

24
> 50

42 (LICENSE ASSEMBLY)

29
6

13
11
24

> 10 (PRESUMABLY 16)

36 (ACTUALLY FROZEN)

6

YEAR OF CLOSING 
CONTRACTS

2010–2015
2013
2013

2012–2015
2010–2013

2015
2012
2010
2011
2014

2014–2015
2015
2015
2011
2010

ACCORDING TO THE CENTER FOR ANALYSIS OF STR ATEGIES AND TECHNOLOGIES AND OTHER 
OPEN SOURCES ,  WITHOUT CONSIDERING UNCOMPENSATED TR ANSFERS IN THE FR AMEWORK 

OF MILITARY A SSISTANCE

TYPE OF HELICOPTERS

Мi-35М
Мi-28NE
Мi-24P
Ка-52

Мi-28NE
Мi-35М
Мi-35М

Мi-24В/Мi-24К
Мi-35М
Мi-35М
Мi-35М
Мi-35P
Мi-24

QUANTITY

24
42
?

46
15
28
8
2

12
2
4
2

24

YEAR OF CLOSING 
CONTRACTS

2010
2013

?
2015

2012–2013
2012–2013
2015–2016

2015
2015
2016
2015
2010

2011–2013

MARKET  
OF MILITARY 
AVIATION 
MATERIEL
KNOWN EXPORT CONTRACTS  
FOR PROCURING  
RUSSIAN COMBAT AND  
COMBAT TRAINING PLANES 
IN 2010–2016

COUNTRY

ALGERIA
ANGOLA
BANGLADESH
BELARUS
VIETNAM
EGYPT
INDIA

INDONESIA
IRAQ
KAZAKHSTAN
CHINA
MYANMAR
SYRIA
UGANDA

KNOWN EXPORT CONTRACTS 
FOR SUPPLYING RUSSIAN 
STRIKE HELICOPTERS 
IN 2010–2016

COUNTRY

AZERBAIDJAN
ALGERIA
ANGOLA
EGYPT
IRAQ

KAZAKHSTAN
CAMEROON
NIGERIA
MALI
PAKISTAN
PERU
SUDAN
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STRUCTURE OF BACKLOG  
OF ORDERS  
OF ROSOBORONEXPORT JSC  
FOR 2016

TYPE OF MILITARY-PURPOSE PRODUCE

AVIATION MATERIEL 
AIR DEFENSE EQUIPMENT
GROUND FORCES EQUIPMENT
NAVAL EQUIPMENT
OTHER

INFORMATION OF ROSOBORONEXPORT JSC

SHARE

46,00%
22,00%
18,00%
10,00%

4,00%

INFORMATION OF ROSOBORONEXPORT JSC

REGIONAL STRUCTURE  
OF SUPPLIES  
OF RUSSIAN ARMAMENTS  
FOR 2015

REGION

ASIAN-PACIFIC REGION
MIDDLE EAST AND NORTH AFRICA
LATIN AMERICA
CIS
OTHER REGIONS

SHARE

42,00%
36,00%

9,00%
9,00%
4,00%
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ment from Western countries, now the US 
is actively entering the Indian market. But 
even with this factor in mind, the acquisi-
tion of new Western technology by India 
should not surprise anyone.

Yet most of the Indian military avia-
tion fleet is composed of Soviet and Rus-
sian aircraft and helicopters. The core 
of the Indian Air Force is formed by Su-
30MKI fighters. The first contract for the 
delivery of the Su-30MKI was signed in 
1996, and after signing of the next con-
tract in 2012, the number of Su-30MKI 
aircraft ordered by India exceeded 270, of 
which more than 230 were supplied or as-
sembled in India from supplied sets.

For the India’s navy, 45 decked fight-
ers MiG-29K/KUB were purchased, the 
last of which were delivered last year. 
In addition, India is now completing the 
modernization of the old Indian MiG-29 
to the MiG-29UPG under a contract from 
2008.

Like China, India continues to buy Rus-
sian Mi-8/17 helicopters. Last year it was 
announced that a contract for the sup-
ply of 151 Mi-17V-5 has been fulfilled, and 
the purchase of another 48 helicopters is 
possible. In total, more than 400 Russian 
helicopters are operating in India. In ad-
dition, in 2016, there was an agreement 
on the purchase of 40 light multi-purpose  
Ka-226T helicopters and licensed assembly 
in India of another 160 helicopters.

The most ambitious joint project is 
the Russian-Indian program to create a 
fifth-generation FGFA fighter. The fighter 
is developed on the basis of the Russian 
PAK FA.

The implementation of the FGFA pro-
gram will ensure the needs of the Indian 
Air Force for decades to come, but a seri-
ous problem may be the issue of transfer-
ring the latest technologies to the Indian 
side. India is trying to establish independ-
ent manufacture of fighters in the frame-
work of the Made in India policy, but the 
potential transfer of key technologies and 
the complete localization of production 
might lead to step increases in the cost of 
the FGFA.

It seems that the issues of price and 
technology transfer are causing a delay 
in the signing of the final contract for the 
development of the FGFA project. After 
all, the intergovernmental agreement on 
FGFA was signed ten years ago, and the 
contract for the development of a prelimi-
nary technical project, in 2010.

Speaking about India, it is impossi-
ble to forget about neighboring Pakistan. 
Here we are facing a case of a serious 
self-restriction of military and technical 
cooperation on the part of Russia for the 
sake of maintaining its special relation-
ship with India. The supplies of the Rus-
sian aviation materiel to Pakistan are con-

fined to Mi-17 helicopters and a recently 
concluded contract for four strike Mi-35М 
helicopters. 

South-East Asia is quite a big market 
for the Russian aviation materiel. First 
and foremost, Vietnam stands out, as a 
country with longstanding relations, as 
one of the biggest buyers of the Russian 
armaments. 

The Air Force of Vietnam is made up 
of Soviet and Russian equipment, and be-
tween the years of 2014 and 2016 alone, 
Vietnam procured 36 Su-30МK2 fighters. 
Despite separate procurements in other 
countries, one may expect that Vietnam 
will further acquire Russian planes and 
helicopters. 

Myanmar is a significant buyer, since 
in the early 2000s it procured 32 MiG-29 of 
different modifications according to two 
contracts, and in 2015, it ordered Yak-130.  
In addition, Myanmar has procured Mi-35P  
and Mi-17 helicopters. 

It is possible to distinguish Malaysia, 
Bangladesh and Indonesia among other 
notable clients of our aviation industry in 
this region. So, Su-30МKМ and MiG-29N 
fighters are in the inventory of the Ma-
laysian Air Force, the Air Force of Bang-
ladesh includes MiG-29 fighters, Yak-130 
combat trainers and Mi-17/Mi-171Sh heli-
copters. As for Indonesia, the Air Force of 
this country is equipped with Su-27 and 
Su-30МK2 fighters and negotiations are 
underway about the possible procure-
ment of Su-35 fighters. 

Here, we have no political restrictions, 
but the market of the region’s countries 
features a high level of competition with 
Chinese and Western manufacturers, 
while the Air Force itself is quite small. 

Unfortunately, owing to various po-
litical reasons we have an insufficient 

access to the markets of the Middle East 
countries. Other than Egypt, the only big 
buyer of aviation materiel there in the 
recent years was Iraq, which has bought 
our Mi-28NE, Mi-35М strike helicopters, 
Мi-171Sh transport helicopters and used 
Su-25 attack planes.

Because of the war in Syria, contracts 
for supplying MiG-29М/М2 and Yak-130 
have been essentially frozen. Given its 
difficult financial situation, Syria will be 
able to buy combat planes individually, 
and their acquisition will only be possible 
as military assistance or on credit.

The war in Yemen has disturbed a mili- 
tary and technical cooperation with this 
country, too; it has also been a long-time 
buyer of Russian military equipment and, 
for instance, acquired MiG-29 in 2000s. 

Iran, which desperately needs to up-
grade its Air Force, cannot buy combat 
planes, helicopters, tanks and a great 
number of other armaments until 2020. 
Formally, all international sanctions were 
lifted in 2015, but Resolution 2231 estab-
lished that the supplies of the above arma-
ments in the subsequent five-year period 
can be only carried with the consent of 
the United Nations Security Force, which 
is impossible because of the position of 
the United States and its allies. 

As for the Arab monarchies in the re-
gion, they traditionally buy Western mili-
tary aviation equipment. The Arab mon-
archies might be interested in, and even 
purchase, Russian air defense systems, as 
well as some models of armaments and 
equipment for the ground forces, but the 
attempts of Russia to enter these markets 
in earnest failed in the sphere of military 
aviation.

It should be taken into account that 
multibillion orders in the USA and Eu-

ALEXANDER FOMIN, 
DIRECTOR OF THE FEDERAL 
SERVICE FOR MILITARY AND 
TECHNICAL COOPERATION 
(from May 2012 till January 2017)

“In the structure of the military orders 
portfolio for the regions of the world, 
the countries of the Asian region are 
predominant. Next come Africa  
and South America”

Helicopter of the Indian Air Force Mi-8



19

01 | 2018 | new defence order. strategy the international cooperation

rope are used by Saudi Arabia and other 
monarchies as a kind of tool for exertion 
of political influence and close liaisoning 
with American and European elites. As we 
already pointed out, aviation is one of the 
most attractive and expensive segments of 
the armaments market.

In this respect, negotiations about 
possible supplies of Su-35 to the UAE and 
the concluded agreement on the joint 
development of the light five-generation 
fighter look interesting. It should be un-
derlined that these developments are at 
the stage when the parties are only pre-
paring and discussing proposals. No con-
tracts have been signed so far and the real 
implementation of intentions may never 
be reached. 

Algeria and Egypt are the biggest buy-
ers of Russian combat planes and helicop-
ters among African countries. 

Algeria is another country that has en-
joyed close military and technical coopera- 
tion with Russia since Soviet times. Even 
the well-known scandal of the second 
half of the 2000s involving the return and 
breach of contract for MiG-29SМТ fight-
ers, for which sub-standard components 
had been used during manufacturing, did 
not interfere with the development of this 
cooperation. 

Beginning in 2006, Algeria has pro-
cured a total of 58 Su-30МKАs, the last of 
which are due to be delivered this year. In 
addition, 16 Yak-130s have been acquired 
and contracts are being fulfilled to supply 
42 Mi-28NE strike helicopters and four-
teen transport Мi-26 helicopters to Alge-
ria.

The deliveries of new types of planes 
such as Su-34 fighter-bombers are possi-
ble in the nearest future. 

Military and technical cooperation 
with Egypt since the middle of the 20th 
century has survived its ups and downs 
depending on changes in the country’s po-
litical course. Now it is on the rise. Egypt 
has procured more than 50 MiG-29М/М2 
fighters and 46 Ka-52 strike helicopters 
within the last couple of years alone, and 
other contracts are possible. 

Libya, too, could be a potentially big 
client, but after the ouster of Qaddafi in 
2011, a civil war broke out in the country 
among the victors. The war continues to 
this day, and the restrictions for the sup-
ply of armaments still persist with respect 
to Libya.

Sudan is an active buyer of aviation 
equipment, but it prefers to buy inex-
pensive machines, most frequently used 

equipment. Morocco, on the contrary, like 
other Arab monarchies, traditionally pre-
fers Western planes and helicopters. 

The majority of African countries, es-
pecially those situated south of the Sa-
hara, make up an insignificant part of the 
world arms market. The economic situa-
tion in many of these countries makes it 
impossible for them to plan large-scale 
purchases, and they prefer cheapest and 
least complicated planes and helicopters. 

Helicopters are the most popular Rus-
sian equipment in these countries. For 
instance, a 2014 contract with Nigeria is 
being fulfilled now; the country has pro-
cured 12 Мi-35М helicopters, as well as 
Мi-171Sh helicopters, while Mali has re-
ceived two Мi-35М helicopters under a 
2016 contract. 

Two contracts for buying combat fight-
ers stand out against this background. 
They are the purchase of six new Su-
30МK2 fighters by Uganda several years 
ago, and the procurement of 12 former 
Indian Su-30Ks by Angola, including their 
repair and upgrading at the aircraft over-
hauling facility in Baranovichi (Belarus). 

Moving on to the markets of Latin 
America, we should note that we have long-
standing military and technical cooperation 
there with only Cuba, Peru, and Nicaragua. 
However, Peru alone among these countries 
has funds for more or less large purchases 
of military aviation equipment; so, begin-
ning in 2010, that country has procured 30  
Мi-171Shs and two Мi-35Ps. 

Beginning in the 1990s, national avia-
tion equipment has managed to enter the 
market of such American countries as Bra-
zil, Columbia, etc. However, as with Af-
rica, they show the most interest in Mi-17 
helicopters, and Mi-35 to a lesser degree. 
For instance, Brazil received 12 Мi-35М 
helicopters according to a 2008 contract. 

Venezuela has become a key partner 
of Russia in this part of the world since 
the early 2000s. A socialist government 
charted a foreign policy course towards 
cooperation with Russia and China, 
which has reflected in aviation, too. Be-
ginning in the mid-2000s, Caracas has ac-
quired 24 Su-30МK2 fighters, ten Мi-35М,  
34 Мi-17V-5 and three Мi-26Т helicopters. 

The possible supply of ten more Su-
30s was discussed in recent years, but the 
difficult economic and political situation 
in Venezuela makes the signing of new 
contracts difficult. 

In summary, political factors play an 
enormous role in the sales of military 
equipment and, especially, combat avia-
tion. Most frequently such factors outbal-
ance the economical and technical ones, 
which directly affect the sales of the Rus-
sian aviation equipment in different re-
gions of the world. 

YURY DEMCHENKO,  
TOP ADVISOR  
TO DIRECTOR GENERAL  
OF ROSOBORONEXPORT JSC

“According to Rosoboronexport 
estimates, the share of sub-Saharan 
African countries in the total volume of 
world imports of military products in the 
last five years was just over 2%. At the 
same time, about a third of all defense 
supplies to this continent come from 
products made in Russia”

Su-30MK. Air Force of Kazakhstan
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n September 2017, the Federal Research 
and Production Centre Nizhniy Novgorod 
Research Institute of Radio Engineering 
(known as NNIIRT) celebrated its 70th 

anniversary. The company specialises in 
the development and production of radar 
sets and systems for Defense Ministry of 
the Russian Federation that meet interna-
tional requirements and standards, using 
advanced innovative technologies.

NNIIRT’s mission is to satisfy the cus-
tomers’ demand for radar equipment to 
the maximum extent. The company boasts 
extensive technical expertise of its person-
nel, well-equipped production facilities, a 
long successful development history, and 
an advanced service support system. Em-

A nation’s strategic security is impossible without an antiaircraft and antimissile 
defence system including, as its indispensable component, a fleet of military radars.

powered with these resources, the compa-
ny is engaged in a large-scale production 
of a new generation of radars called for 
by the Russian Army and foreign custo- 
mers. The new-generation radars designed 
by NNIIRT are based on unique engineer-
ing solutions and innovations and feature 
fundamentally new information capacities 
required for building potent aerospace de-
fence to protect vast territories and water 
areas.

NNIIRT traditionally exhibits its prod-
ucts at international aerospace shows and 
forums both on the Russian Federation 
and abroad, demonstrating a variety of 
radar systems operating in different wave-
bands.

I

THE KEY IS TO SEE 
THE TARGET

55ZH6ME  MOBILE MULTIBAND  
RADAR SYSTEM

The 55Zh6ME system is made up of VHF, 
L-band, and S-band mobile radars with ac-
tive phased arrays electronically scanned 
in two dimensions, capable of operation in 
360° and sector coverage modes. The origi-
nality of the system consists in the way the 
sensors of different bands are integrated: 
they do not operate independently, but in 
a mode of adaptive interaction. As a result, 
key strengths of these bands are combined 
to enable the system to detect all types 
of targets at long ranges using the metre 
waves (VHF) and to track targets with high 
accuracy using the shorter wavelengths.

Hi-tech production of integral modules

the international cooperation
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55ZH6UМЕ  TRANSPORTABLE 
3-D MEDIUM/HIGH-ALTITUDE 
SURVEILLANCE RADAR

The 55Zh6UМЕ is a solid-state active elec-
tronically scanned array (AESA) radar com-
prised of a VHF rangefinder module and an 
L-band heightfinder module, featuring an 
original kinematics solution for unfolding 
and folding the antennas. The rangefinder 
operates in surveillance mode and provides 
long-range target acquisition. The height-
finder (in its main operating mode) relies 
on target designation from the rangefinder 
for accurate measurement of the target po-
sition (primarily, in elevation) and target 
tracking to high elevation angles. Alterna-
tively, the heightfinder can be used in the 
regular surveillance mode as an indepen- 
dent L-band radar.

1L125Е  MOBILE MEDIUM/HIGH-
ALTITUDE VHF SURVEILLANCE RADAR

The 1L125E provides detection, tracking, 
and identification of air-breathing and bal-
listic targets (including Stealth aircraft) in 
diverse jamming/clutter environments as 
well as jammer direction finding and data 
output to users.

1L122Е  COMPACT RADAR  
IN 1L122-1Е AND 1L122-2Е 
CONFIGURATIONS

These small-sized radar sets are designed 
for detection, position measurement, and 
tracking of airborne targets such as aircraft, 
cruise missiles, unmanned aerial vehicles 

and have the IFF capability. In its portable 
configuration (1L122-1Е), the radar can be 
rapidly delivered to an assigned point, even 
in a hard-to-reach location. The set is bro-
ken down into several units, each weighing 
not more than 30 kg, which permits of de-
livery by air drop as well as any other mode 
of transportation. Other provisions made 
in the design include installation on any 
mobile chassis and deployment of the ra-
dar head to a distance of up to 300 m from 
the carrier to be controlled remotely. The 
1L122-2Е is a vehicular variant that fea-
tures a mast, which is extended when the 
vehicle is not moving and, when retracted, 
allows the radar to operate on the move.

Barrier-E  forward-scattering radar sys-
tem for detection of low-flying targets

The unique gain from the forward-scat-
tering radar concept is that target visibility 
is increased by a factor of 1000-10000 as 
compared to conventional, or back-scatter-
ing, radar. The system can effectively detect 
targets which are not or hardly observable 
for common radars. The low radiated pow-
er used in the system yields a fairly good 
probability of detection. Radio absorbing 
coating on a target is no safeguard against 
detection by the Barrier-E.

1L121Е  MOBILE RADAR

Offering the vital capability to detect preci-
sion-guided munitions (PGMs), the 1L121E 
can as well be employed against ordinary 
airborne threats. This expanded function-
ality allows the radar to be used beyond the 
place and time of active combat operations. 
The elevation coverage for detection and 

tracking is 900. Other important features 
of the radar include high immunity to elec-
tronic countermeasures and capability of 
operation on the move.

E-801Е  AIRBORNE EARLY-WARNING 
AND CONTROL RADAR

The E-801E electronics suite installed on 
the Ka-31 radar picket helicopter is de-
signed for airspace surveillance at long 
ranges from the aircraft carrier and for 
detection of sea-surface targets such as a 
motor boat at sea states of up to 5 as well 
as fighters flying at low and ultralow alti-
tudes. The system operation is fully auto-
matic. The E-801E suite includes a 2-D UHF 
pulse-Doppler radar and an IFF interroga-
tor subsystem.

The company’s products are simple, 
reliable, and convenient in operation. 
NNIIRT’s scientific and technological lead 
builds upon the high qualifications of its 
engineers and workers, the great experi-
ence gained from the numerous develop-
ment projects completed over the years, 
and the personnel’s capability to master 
and implement novel radar technologies 
in the production process. The company 
owns some 230 intellectual property items 
including inventions, utility models, indus-
trial prototypes, and computer programs. 
In the recent years, NNIIRT’s researchers 
have authored over 100 publications in 
academic journals. The stable dynamic de-
velopment and long-term vision enable the 
company to stay competitive on the radar 
market. 

FEDERAL RESEARCH  
AND PRODUCTION CENTRE
"NIZHNIY NOVGOROD  
RESEARCH INSTITUTE  
OF RADIO ENGINEERING", JSC

FRPC "NNIIRT", JSC

5 Shaposhnikova Ul.,
Nizhniy Novgorod,
Russia, 603950

Tel. +7 (813) 465-0069
Fax +7 (813) 464-0283
E-mail: nniirt@nniirt.ru
www.nniirt.ru

JSC "CONCERN  
"ALMAZ-ANTEY"

The institute testing facilities – phase measuring 
stand (anechoic chamber)

High precision SAW filter (1)

High precision SAW filter (2)
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Т-90.
WHERE ARE YOU, 
COMPETITORS? Author Leonid Nersisyan, 

military observer

SERGEI GORESLAVSKY, DEPUTY DIRECTOR 
GENERAL OF ROSOBORONEXPORT
“Kuwait really exhibits interest in the Т-90МS. And it’s no wonder that 
we performed testing of this cutting-edge machine for the first time 
overseas under climatic conditions of Kuwait in 2014.  
The Russian tank has shown its best side”

“Pakistan will start production of the high-tech 
Al-Khalid 2 tank in the next four years. It will be 
manufactured in view of the future requirements of 
the country. According to officials, the tank will be 
comparable to any modern tank” –  
PAKISTAN OBSERVER

According to the 2016 report of Uralvagonzavod, the company acquired two new 
contracts to supply T-90S tanks abroad: Iraq will get the first batch of 73 machines, 
and 64 equipment units more will be received by Vietnam. In addition, Uralvagonzavod 
plans to sign a contract in the nearest future to supply 146 Т-90МS tanks to Kuwait, 
and deploy an assembly plant for such machines in Egypt. This information was 
subsequently officially confirmed, moreover, as it turned out, Iraq had ordered an even 
greater number of tanks, but the real figure was not articulated. There is also  
no information about the cost of the contracts, however, the deliveries to Vietnam  
and Iraq, only taking into account the supply of ammunition and spare parts, etc.,  
will total to not less than $400–500 million.

the international cooperation
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t becomes clear, even proceeding from 
the above, that the new Т-90S and 
Т-90МS tanks occupy a significant 
niche in the export of Russian arms. 

Does this Russian “bestseller” have any 
competitors? We will give considera-
tion in our article to the most successful 
modern tanks in the world arms market. 
The quantity of new tanks sold abroad 
(including available solid contracts) and 
further project prospects will be the main 
criterion for us, while the number of sold 
pre-owned machines (the profit here is 
evidently smaller, and it normally goes 
not to the manufacturer but to the sell-
ing country) will be an auxiliary one. We 
have selected such an approach because 
of the secrecy of many military contracts, 
as well as extreme complexity of reveal-
ing the real profitability of deals and 
interest margin of the manufacturers 
(especially for deliveries of old equip-
ment). In addition, quantity also gives 
another important advantage – the need 
of permanent supplies of ammunition, 
spare parts, overhaul and upgrading for 
decades after the completion of the main 
agreement.

Т-90 IS A LEADER 

Т-90АМ (for the Russian Army) and 
Т-90МS (for export) are the most up-to-
date modifications of Russian Т-90 tank. 
This machine, built on the basis of the 
Soviet Т-72 tank, became the most com-
mercially successful tank of 21st century, 
allowing Russia to become the unchal-
lenged leader in the market of new tanks. 
More than 2,100 Т-90 tanks of different 
modifications have been manufactured, 
including more than 1,500 sold for ex-
port. Contracts are still being executed 
for hundreds of machines. Of 1,657 Т-90S 
ordered by India, about 1,000 tanks have 
been produced so far on the customer’s 
territory under license. Another 137 ma-
chines will be received by Vietnam and 
Iraq, while Egypt is, most probably, going 
to procure not less than 200–300 Russian 
tanks, since otherwise there would be no 
reason to establish a production facility in 
this Middle Eastern country. Thus, a mini-
mum 1,000 more new tanks of this type 
will be sold in the nearest time, while tak-
ing into account the continuing talks with 
Kuwait (146 Т-90МS tanks) and India 

LT. GEN. MIKE MURRAY,  
US ARMY DEPUTY CHIEF OF STAFF
“I think the Abrams is still towards the top of its class in terms of 
combat systems, in terms of tanks. I think we have parity, I think 
there is parity out there. I think the T-90 is probably pretty close  
to our capabilities”

“Only 95 of the 244 Leopard 2 main battle tanks (MBTs)  
in service with the Bundeswehr are operationally ready.  
A further 53 vehicles – thought to be Leopard 2A6Ms – are 
being converted to the new Leopard 2A6M+ standard, and 
86 are in a state of disrepair without any spare parts” – 
FOCUS MAGAZINE

I

(464 Т-90МS tanks), there are prospects 
to increase the backlog of orders to more 
than 1,600 tanks. 

Thus, the manufacturer is selling  
a minimum of 2,500 new Т-90 tanks of 
different modifications in world arms 
markets, with good prospects of increas-
ing this quantity to 3,100. No other coun-
try has such sales results for modern new 
tanks, just as no one has similar prospects 
for large contracts. As for selling used 
equipment, the quantities are minimal 
(mass production of the machines began 
after 2001; before that, in the period from 
1992 to 1998, only 120 units were manu-
factured) and concern Syria, first of all. It 
is necessary to take into account the fact 
that the Т-90 is a de-facto modification of 
the Т-72 tank (Western tanks in such situ-
ations do not receive a new name). Not 
less than 30,000 of these machines have 
been built, nearly 7,000 tanks from this 
number have appeared in the service of 38 
different countries. No other competitor 
can match this result, either. 

Such success can be explained by  
a number of reasons, while the main rea-
son is the optimal price/quality ratio. 
The export cost of Т-90S tank is about 
$2.5 million, while the cost of highly up-
graded Т-90МS amounts to $4.3 million. 
Meanwhile, new Western tanks cost no 
less than, and sometimes upwards of, $6 
million. 

As for combat efficiency, the military 
conflicts in Syria and Iraq have demon-
strated the vulnerability of American and 
German armor, which had previously 
been considered superior to Russian ana-
logs. Meanwhile, the Т-90А of the basic 
modification, certain numbers of which 
were delivered to the government forces 
of Syria, has performed quite well. One 
distinct advantage of the Russian tank is 
the availability of an automatic loading 
mechanism, which makes it possible to 
reduce the crew to three members, when 
Western tanks have a loader as the fourth 
crew member. It makes the Russian ma-
chine lighter (47 tons) and more mobile, 
moreover, the expenses for crew training 
are also reduced. One more advantage of 
the Т-90 tank is the ability to fire Invar-
M1 anti-tank guided missiles directly from 
the main gun barrel to a distance up to 5 
km (standard armor-piercing sub-caliber 
rounds do not shoot farther than 2–3 km). 

Everything possible is done in the 
Т-90АМ/МS modification to solve the 

Т-90МS

the international cooperation
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main drawbacks of Т-72 family tanks. The 
machine is equipped with the new auto-
matic loading mechanism capable of using 
longer armor-piercing sub-caliber rounds 
(earlier the armor-piercing capability of 
the Russian ordnance was significantly in-
ferior to Western ones because of this re-
striction). Modern Relikt dynamic protec-
tion has been installed. In order to “cure” 
the tendency of the ordnance payload on 
a T-72 tank to detonate when its armor is 
pierced – causing the immediate death of 
the whole crew – the automatic loading 
mechanism has been armored, while the 
ordnance payload is redistributed in an 
optimal way. In addition, the tank has re-
ceived the new Kalina fire control system, 
so that the Т-90 is no longer inferior to its 
competitors in this area, either. 

LEOPARD 2: 
GERMAN MIGHT BE LEFT WITHOUT ORDERS? 

The German Leopard 2 tank is considered 
by many to be the best in the world. Its lat-
est modification, the Leopard 2A7+, has 
a Rheinmetall Rh-120 L55A1 120-mm main 
tank gun. One drawback of this weapon is 
that it does not use armor-piercing sub-
caliber rounds with a depleted uranium 
core, and the tungsten core has a lower 
armor-piercing effect. The latest modi-
fication features an enhanced degree of 
protection against shaped-charge projec-
tiles (assault antitank weapon, hand-held 
anti-tank grenade launchers), but it is 
attained due to increased weight of the 
machine to 70 tons. The 1,500 horsepower 
diesel engine manufactured by the MTU 
company is able to cope with such weight, 
but the mobility of the tank nevertheless 
suffers. The fire control system has also 
been renovated; a new concept of “digital 
turret” with all-round surveillance from 
under the armor has been implemented. 

Having all these novelties, the tank 
crew of Leopard 2A7+ consists of 4 per-
sons, as with all Western tanks. Unlike 
Russian tanks, no automatic loading 
mechanism is present here – an “extra” 
crew member handles this process. Al-
though this fact is a vivid drawback, the 
absence of an automatic loading mecha-
nism provides one great advantage – the 
absence of restrictions in the length of 
armor-piercing sub-caliber rounds. 

As for combat experience, it is rather 
humble: limited use in Afghanistan and in 
the civil war in Syria as part of the Turkish 
army. During its intervention in Syria, Tur-
key used Leopard 2A4 tanks, which are by 
no means the latest modification. The re-
sults appeared to be quite unfortunate: the 
armed insurgents of ISIS (“Islamic State of 
Iraq and al-Sham” – a terrorist state banned 
in Russia) have killed 10 tanks of this type 
with Soviet-made Fagot and Konkurs as-

sault antitank weapons in the battle for the 
small town of Al-Bab alone.

Despite its considerable price (a new 
Leopard 2A6 costs $6.79 million, while 
the cost of the Leopard 2 A7+ exceeds 
$10 million) export of the tank was cer-
tainly not bad, and it was delivered to 21 
countries, not counting Germany. In this 
respect, it is the main competitor for Т-90 
at this time, together with the American 
M1 Abrams tank. Another fact should be 
noted – the greater part of the exported 
tanks were not new. In total, beginning in 
1979 more than 3,200 Leopard 2 tanks of 
different modifications have been manu-
factured; 2,125 of this number were manu-
factured for the armed forces of Germany. 
This part of the tank fleet was sold from 
storage depots after the end of the Cold 
War as useless (Bundeswehr has only 
about 300 active tanks of this variety). 
Slightly more than 1,000 new machines 
have been supplied. In total, more than 
2,800 tanks have been sold. 

Things don’t look good for future 
deals: There were expectations that Saudi 
Arabia would procure 600–800 Leopard 
2A7+ tanks, however, the leadership of 
Germany has prohibited this deal for po-
litical reasons. Compared with Т-90, as 
we have already noted, it should be taken 
into account that the tanks sold from Ger-

man depots mainly belonged to obsolete 
modifications comparable to Т-72 tanks in 
their age and capabilities.

M1 ABRAMS – NO EXPECTATIONS  
OF BIG CONTRACTS FOR NEW TANKS 

The most complete modification of the 
American M1A2 SEP V3 Abrams tank is, 
for certain, the most high-tech Western 
tank. It is equipped with very efficient 
composite armor with the use of depleted 
uranium and a new fire control system 
(FCS). The 65-ton machine is propelled by 
a 1,500 horsepower Honeywell AGT1500 
gas-turbine engine (such an engine, typi-
cal for aircraft, was also used in the So-
viet Т-80 tank). Its main gun is an М256 

Leopard 2A7+

M1A2 SEP V3 Abrams
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120-mm smoothbore cannon (a licensed 
variant of German Rheinmetall Rh-120 
cannon) featuring excellent accuracy. In 
addition, the new tank modification in-
cludes new armor-piercing sub-caliber 
rounds with a depleted uranium core, the 
M829E4 АКЕ (Advanced Kinetic Energy), 
which possesses the best armor-piercing 
effect today (among production models). 

One more great advantage of this tank 
is the vast experience of its participation 
in real conflicts – it has very successfully 
come through two Iraqi campaigns, and 
now it is engaged in combat actions in the 
civil wars in the Middle East. All this in-
valuable experience has been used for the 
development of optimal upgrade pack-
ages. Nevertheless, in those cases when 
M1A2 is used not by the US Army (e.g., 
by the armed forces of Iraq or Saudi Ara-
bia) the results appear to be not among 
the best. The Yemenite Houthis rebels 
alone have killed at least 20 Saudi M1A2S 
Abrams; the armed insurgents of ISIS (“Is-
lamic State of Iraq and al-Sham” – a ter-
rorist state banned in Russia) in Iraq also 
keep pace with them. In addition, far from 
the latest Soviet and American anti-tank 
missile systems (ATMS) have been used to 
perform these missions. 

Despite its technological perfection,  
the cost of one M1A2 SEP Abrams, amount-

ing to at least $8.6 million, does not allow 
for its sale in great quantities. Instead, 
more simple and obsolete tank modifica-
tions have sold well before – Egypt alone 
has procured more than 1,200 M1A1 
Abrams tanks (to tell the truth, the vast 
majority of tanks has been delivered from 
American army depots; only the engines, 
cannon and FCS have been new). In to-
tal, six countries, not counting the United 
States, have procured 2,217 M1 tanks, in-
cluding about 750 of the advanced and ex-
pensive M1A2 modification. A considerable 
number of these machines has been taken 
from storage, overhauled and upgraded for 
sale abroad. 

As with the Leopard 2, there are no 
specific prospects for the sale of large 
batches of new tanks, therefore, in the 
commercial respect the project has “spent 
its force”. 

MBT-2000/AL-KHALID – 
CHINESE TANKS CAN DICTATE COMPETITION 
TO Т-90 IN THE ASIAN MARKETS 

For the last two decades, the military and 
industrial complex of China has made 
very rapid leaps. This concerns the tank-
building industry, too. The Chinese MBT-
2000/Al-Khalid tank has become the most 
successful modern tank in the world arms 
market. This machine was initially built for 
export purposes, first of all, to Pakistan. 
This in particular explains its name, Al-
Khalid, which was given to the tank after 
the establishment of licensed production 
of these machines in Pakistan. Since 2001, 
415 tanks have been sold to Pakistan, 150 – 
to Morocco, 150 – to Myanmar, 22 – to Sri 
Lanka, and 44 – to Bangladesh. In total, it is 
quite a presentable result – 781 new tanks; 
on top of that, a market competitors were 
interested in has been occupied. And sign-
ing of a new agreement to manufacture an 
upgraded version for the Pakistani army is 
expected in the foreseeable future. 

The tank’s success can be explained by 
a number of factors. First of all, its cost is 
quite low with reasonably good charac-
teristics. The cost of one machine in 2011 
amounted to $4.7 million, commensurate 
with the price/quality concept of the Rus-
sian Т-90s. Secondly, China has granted 
an opportunity to Pakistan to manufac-
ture tanks at its factories with the utmost 
independence and with the transfer of 
many technologies. In this respect, China 
and Russia (to a somewhat less extent) 
also walk a similar path, which makes it 
possible to significantly outperform West-
ern manufacturers. Of course, politics has 
something to do with it – the greater part 
of the above buyer countries (except Mo-
rocco) are allies or satellites of China. 

As for the tank itself, with respect to 
its concept it is close to the Soviet tank-

building school, and many of its solutions 
make it very close to the Т-72 line. It also 
has three crew members and an automatic 
loading mechanism. The 125-mm caliber 
gun also coincides with the Russian one, 
but not the Western 120-mm cannons.  
It should be noted, too, that the fire con-
trol system of the Chinese tank somewhat 
surpasses that of the Russian Т-90С tank 
(but not the Т-90МS), which, by the way, 
explains its higher price (the basic compo-
nents are procured in France). 

THE AMX-56 LECLERC IS EXPENSIVE, 
COMFORTABLE AND NEEDLESS 

As a member of the Western camp, France, 
unlike many other countries, has always 
strived for and strives for equipping its 
army with domestically developed arms. 
The most up-to-date French tank is the 
AMX-56 Leclerc, which began being pro-
duced in quantity in 1990. Since that time 
the French army has received 406 tanks, 
while only 388 have been exported. The 
United Arab Emirates appears to be the 
sole buyer. This situation can be explained 
quite easily – the tank costs an exorbitant 
amount of money even in terms of the 
Western tank-building industry. Almost 
no country is ready to fork over 9.3 mil-
lions Euros for a single tank. No infor-
mation about possible future contracts is 
available, and no new tanks have been 
produced since 2008. 

It should be noted that, for instance, 
in Yemen, the Leclerc has made a good 
showing as part of the UAE army. Four 
tanks appear to have been damaged out 
of 70 tanks used in the battle zone. Two 
suffered in land mine blasts, one from 
the shell of a hand-held anti-tank gre-
nade launcher, and one from the shell of 
a Konkurs anti-tank missile system. Only 
in the last case was there a fatality – the 
tank driver died. All of the tanks emerged 
in a reparable state and were returned to 
the ranks.

The design of the French main com-
bat tank is very interesting. Unlike the 
majority of Western tanks, the Leclerc 
is equipped with an automatic loading 
mechanism and, accordingly, is managed 
by three crew members. The machine dif-
fers from its competitors in the great at-
tention paid to the crew’s comfort. The 
tank is equipped with quite versatile elec-
tronic devices, which help the crew han-
dle various unexpected situations quickly 
and easily. In many respects, this very fac-
tor became one of the reasons for the high 
cost of this tank, which lowers its chances 
for great commercial success. 

Nevertheless, 388 exported machines 
make a good deal. By comparison, only 
38 British tanks Challenger 2 have been 
sold.  

AMX-56 Leclerc

MBT-2000/Al-Khalid
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GLOBAL 
WEAPONS SALES 
RISE FOR THE 
FIRST TIME 
SINCE 2010 / UPI, USA

lobal arms manufacturers increased 
sales in 2016 – the first increase of 
worldwide weapon distribution since 

2010, according to the Stockholm Interna-
tional Peace Research Institute.

Weapons sales totaled $374.8 billion in 
2016, which was 1.9 percent higher than 
2015's sales totals. SIPRI said last year's in-
crease in weapons sales was the first time 
a rise occurred after five consecutive years 
of decline.

American weapons companies account-
ed for 58% of all weapons sales, taking in 
$217.2 billion in 2016, a 4% increase from 
the year before. “U.S. military operations 
overseas as well as acquisitions of large 
weapon systems by other countries have 
driven this rise,” SIPRI said.

U.S.-based Lockheed Martin, the world's 
largest arms producer, saw the biggest gains 
in 2016 with a 10.7% increase in sales. “With 
the acquisition of helicopter producer Sikor-
sky in late 2015 and higher delivery volumes 
of the F-35 combat aircraft, Lockheed Mar-
tin reported significant growth in its arms 
sales in 2016,” said Aude Fleurant, Director 
of SIPRI's Arms and Military Expenditure 
Program.

SIPRI's report found that Russian weap-
ons sales increased by 3.8%, totaling $26.6 
billion in 2016. But the pace of growth for 
Russian weapons manufacturers has slowed 
due to the country's economic problems, SI-
PRI found.

Brazil, India, South Korea and Turkey 
are categorized as “emerging producers” of 
weapons as they increase their output and 
share of the worldwide weapons dealing in-
dustry. And 2016 belonged to South Korea 
weapons companies as the country's go- 
vernment increased purchases. 

TRUMP ADMINISTRATION 
APPROVES LETHAL ARMS 
SALES TO UKRAINE / THE WASHINGTON POST, USA

he Trump administration has approved the first ever U.S. commercial sale 
of lethal defensive weapons to Ukraine, in a clear break from the de-facto 
U.S. ban on arms sales that dates back to the Obama administration. The 

move was heavily supported by top Trump national security Cabinet officials 
and Congress but may complicate President Trump’s stated ambition to work 
with Russian President Vladimir Putin.

Administration officials confirmed that the State Department this month 
approved a commercial license authorizing the export of Model M107A1 Snip-
er Systems, ammunition, and associated parts and accessories to Ukraine, a 
sale valued at $41.5 million. These weapons address a specific vulnerability of 
Ukrainian forces fighting a Russian-backed separatist movement in two east-
ern provinces. There has been no approval to export the heavier weapons the 
Ukrainian government is asking for, such as Javelin antitank missiles.

Congress authorized such sales in 2014 in the Ukraine Freedom Support Act 
but the Obama administration never made a decision to follow through, a move 
widely seen as de-facto decision not to provide lethal weapons to the Ukraine 
military. Senate Foreign Relations Committee Chairman Bob Corker (R-Tenn.), 
who co-sponsored the law, praised the Trump administration’s move.

“I’m pleased the administration approved the sale of defensive lethal arms 
to Ukraine,” Corker told. “This decision was supported by Congress in legisla-
tion that became law three years ago and reflects our country’s longstanding 
commitment to Ukraine in the face of ongoing Russian aggression.”

A State Department spokesperson, speaking on background, said that al-
though the United States has now licensed the commercial export of lethal weap-
ons to Ukraine for the first time, the U.S. government has not sold or given weap-
ons directly to Ukraine. There’s never been any official policy on such sales one 
way or another, the spokesperson said, adding that this license was granted on a 
case-by-case basis.

Another senior Trump administration official said that Trump personally ap-
proved the decision to allow the issuing of the license after being presented a 
decision memo by Defense Secretary Jim Mattis and Secretary of State Rex Tiller-
son. While there was never a formal ban on such weapons transfers, the decision 
was discussed internally as a lifting of the de-facto Obama administration restric-
tions, the official said.

Experts and officials said Trump’s chosen option was measured; he didn’t ap-
prove everything the Ukrainians asked for but nonetheless crossed the line of ap-
proving lethal sales, a significant shift in his administration’s approach and U.S. 
policy overall.

The Trump administration notified leading congressional committees of the 
sale on Dec. 13 but didn’t make any public announcements, which some say re-
flects the sensitivity of the decision and concern about how it will be received by 
Trump supporters who long opposed the move, as well as by Putin.

The administration’s strategy of approving very limited arms sales is akin to a 
“Goldilocks” approach, he said, because it attempts to satisfy advocates while not 
sparking negative reaction by those who fear such a move could risk escalating 
the crisis. 
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CHINA TO BOOST MILITARY 
MUSCLE AT SEA TO DETER FOREIGN 
POWERS / VOA, CHINA

hina is widely forecast to bolster its military power next year in the South China Sea 
to resist Japan, India and the United States, as well as the Asian states that dispute 
Beijing's maritime claims.
Scholars believe China will eventually enhance radar surveillance and let fighter jets 

use tiny islets for stopovers. Beijing might declare an air defense identification zone or other 
means of maritime control, too, they suggest. There are probably hopes that the United 
States, along with militarily powerful allies such as Japan and India, will stay out after they 
jumped into the dispute this year, according to Oh Ei Sun, international studies instructor 
at Singapore Nanyang University.

“I don't think they're primarily offensive in nature, but of course with those installations in 
place, they will have more bargaining chips, they're in a stronger position to say the U. S. should 
not perform [freedom of navigation operations] and such in the South China Sea,” Oh said.

China this year added installations in the Paracel and Spratly Islands, said the Asia 
Maritime Transparency Institute of the Center for Strategic and International Studies. In 
2017, China built underground storage areas, administrative structures and “large radar 
and sensor arrays,” said the Washington-based research group. The construction covered 
about 290,000 square meters “of new real estate.” China is the most militarized of six gov-
ernments that claim all or part of the 3.5 million-square-kilometer sea, which is valued for 
fisheries and fossil fuels. It has been building up islets since 2010. 
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JAMES N. MATTIS, 
SECRETARY OF DEFENSE

“The President’s 2017 National 
Security Strategy provides our Nation 
a clear and comprehensive strategy 
to address the security challenges 
that America faces. As the world’s 
most lethal armed force, the men 
and women of the United States 
military ensure our diplomats always 
speak from a position of strength. 
Supported by our allies and partners, 
we will continue to defend our 
common security interests as we 
protect America from those seeking to 
threaten the freedoms we enjoy”

SEOUL READY FOR TALKS 
WITH NORTH KOREA WITHOUT 
PRECONDITIONS / SPUTNIK, JAPAN 

outh Korea is open to a dialogue with North Korea on issues of concern without precon-
ditions, in order to mend ties between the two sides, South Korean Unification Minister 
Cho Myoung-gyon said Friday, December 22.
“If we can hold talks with North Korea, we are willing to have talks with the North over 

issues of concerns to it in an open-minded manner and without conditions. In that sense, 
we will make efforts to restore strained inter-Korean relations and make better ties to help 
resolve North Korea's nuclear problem,” Cho said, as quoted by the Yonhap news agency.

Until now, Seoul's official stance was that dialogue with the North could be set up if 
Pyongyang suspended its nuclear and missile tests.

Moreover, South Korean President Moon Jae-in stated that his country and the United 
States might consider postponing their joint military drill to reduce tensions on the Korean 
Peninsula and invite North Korea to the 2018 Olympic Winter Games in Pyeongchang. 

ANATOLY ANTONOV, 
RUSSIA’S US AMBASSADOR

“Involvement of all nuclear powers 
without exception to the process of 
limiting and reducing their nuclear 
arsenals is becoming more and more 
important. Frankly speaking, it seems 
unfair to me that only the United States 
and Russia are subject to certain 
limitations. And I would say that the 
same applies to the INF [Intermediate-
Range Nuclear Forces] Treaty” 
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United States National 
Missile Defense  
and Limited Use  
of Nuclear Weapons: 
Overstatements  
and Genuine Threats

AN INTERVIEW WITH MICHAEL KOFMAN

Interviewed by 
Leonid Nersisyan,  
Military and 
Technical 
Cooperation  
Editor-in-Chief of the 
New Defence Order 
Strategy magazine

At XIV session of the Valdai Discussion Club, 
a reporter of the New Defense Order Strategy 
magazine talked to Michael Kofman, a Fellow  
at the Kennan Institute of the Wilson Center  
and an analyst at CNA’s Center  
for Naval Analyses.

– The Russian Ministry of Defense authorities 
have recently been making frequent statements that 
the deployment of USA National Missile Defense is 
a direct threat to Russian nuclear strategic forces, 
furthermore – they claim that the number of Ameri-
can anti-ballistic missiles will exceed the number of 
Russian nuclear warheads by 2022. Is there really 
such a threat, in your opinion? 

– I have absolutely no idea where these specula-
tions on the military capability of American missile 
defense are coming from, because, as far as I un-
derstand, the National Military Strategy containing 
plans on what contracts will be made in future and 
reviews on technologies for the upcoming 20–30 
years is just being formed this year. That is, the Gen-
eral Staff of Russian Armed forces apparently knows 

international security
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our plans and contracts before the US can put them 
together. The Strategy is still being worked on and 
nobody has reviewed and signed it yet. For this rea-
son, I consider these statements a little tongue-in-
cheek. More importantly, most of the anti-missile 
defense systems do not pose a threat to Russian stra-
tegic nuclear forces.

– They typically focus on the development of Ae-
gis naval ballistic missile defense system and the 
production of a new modification of the SM-3 Block 
IIA missile interceptor.

– Well, then any person may claim that every  
S-300V4 anti-aircraft missile unit is the Russian mis-
sile defense system. Let’s then technically count eve-
ry ABM – and every launcher has four of them – and 
then compare how many such ABMs (or like that) are 
there in Russia, compared to the amount of American 
strategic nuclear warheads and intercontinental bal-
listic missiles. So it’s rather strange to take the tactical 
destroyer-based Aegis anti-aircraft/missile defense 
system into account.

– It’s true, usually they only name the Ground-
Based Midcourse Defense (GMD) as a system, capa-
ble of intercepting the ICBM’s. 

– There are doubts regarding the capability of this 
system to shoot even one North Korean ballistic mis-
sile down. Frankly speaking, the system still needs to 
go down a long development path. I’ve already taken 
part in many conferences, where this system is an-
nounced as one having absolutely unbelievable char-
acteristics. I’ve personally seen Valery Gerasimov and 
other Russian military talking about how awesome 
the US Strategic Missile Defense is, when actually we 
can only dream of its operational capability.

– Let’s switch to another sensitive issue – the 
development of high-precision low-yield nuclear 
weapons. Is this process really an emerging trend 
and in what ways can such weaponry be used? 

– In fact, it’s not the nuclear weapons that become 
high-precision, but weaponry in general gets highly 
precise. Meaning, the nuclear warhead is simply in-
stalled onto a high-precision nuclear delivery vehicle. 
With various technologies in development, the above-
mentioned ballistic missiles have become much more 
precise. As a result of this process, that took several 
decades, the explosion yield of nuclear warheads de-
creased continually, because with a high strike accu-
racy, you don’t need warheads with a yield of several 
megatons. 

Another issue is how you can use high-precision 
nuclear weaponry with a low-yield subkiloton war-
head, with an explosion yield of lower than one thou-
sand tons in TNT equivalent. Such weaponry exists, 
for instance, the only nuclear air bomb in the U.S. ar-
senal, B-61, has a variable yield – starting with values 
of many kilotons to lower than a kiloton. The use of 
such nuclear weapons was debated a lot in the early 
2000s by George W. Bush Administration during his 
first term. At that time they discussed such kinds of 

weapons as Robust Nuclear Earth Penetrator – the 
idea was to penetrate a bunker (for example as a part 
of the fight against the Iranian nuclear program) and 
completely destroy it from inside with a micro nuclear 
warhead. 

– The military and political circles in the USA 
repeatedly discuss the actual, limited use of high-
precision tactical nuclear weapons against non-
nuclear states. Do you think this may disrupt the 
existing international security system?

– Technically, this strategy is an approach Rus-
sia has applied since the 1990s. That is, we’re talking 
about a containment strategy that had nuclear weap-
ons in its basis because Russia’s conventional military 
efficiency has been virtually depleted since the fall of 
the USSR. For this reason, both its Russian National 
Defense strategy and its military doctrine state quite 
clearly that the use of nuclear weapons against non-
nuclear states is allowed in cases of threats to Russia’s 
sovereignty. This formula has kept changing slightly 
over the years, but it always contains this strategic 
ambiguity.

In addition, there are parts of different establish-
ments – both in Russia and the USA, that are very 
much interested in further development of nuclear 
weaponry, in finding new tasks and roles for it. Firstly, 
this is used as a response to other nuclear states that 
also develop such weapons. I believe Russia is one 
of them. Secondly, this is a search for rethinking the 
ways when nuclear weapons can be used not just as a 
nuclear deterrence, but also as effective means against 
most challenges related to conventional weapons. 
I believe this is very dangerous from the standpoint 
of political and international standards, because the 
non-use of nuclear weapons standards, established af-
ter the WWII are very important and you cannot aban-
don them this fast due to switching to strategies and 
doctrines that depict low-scale or ultra-restricted use 
of nuclear weapons. 

– Can the development of high-precision low-
yield nuclear weapons, combined with the concepts 
of its actual use in local or regional conflicts, lead to 
further proliferation of nuclear weapons? Because 
the minor players will want even more protection 
from a nuclear attack, by creating their own nu-
clear shield.

– It is not so easy to obtain protection against 
nuclear weapons, because the creation of a nuclear 
bomb, which is a difficult technical procedure, despite 
its “antiquity”, is not equal to the creation of nuclear 
deterrence from another nuclear state. Even North Ko-
rea has nuclear weapons for a long time and we know 
it. However, they do not have any nuclear deterrence 
system, despite works on its development. 

I don’t think there is a direct influence of this pro-
cess on nuclear weapons proliferation, but there’s defi-
nitely an influence on the issues of strategic stability 
and stability during crises. The expansion of tactical 
nuclear weapons leads to an increase in chances of its 
use – simply just because of its availability. 

The GMD system was 
used to perform 19 test 
launches to intercept 
ballistic missiles, 
where 10 (52.6%) 
were successful. 
The exercises were 
performed in very 
simple conditions, 
when the launch time 
and place of a target 
missile along with its 
characteristics and 
trajectory were known  
in advance  
(https://www.wired.
com/2017/05/
interceptor-missile-
defense-test/). 
To hit an intercontinental 
ballistic warhead with  
a high probability  
(about 80–90%),  
you need to launch  
at least 4 interceptors, 
whereas only 36  
of them were deployed. 
Regardless, these are 
numbers, based on 
simplified tests.
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any experts believed that after the 
signing of seven major nuclear arms 
treaties by the two nuclear powers 
during the first phase of the Cold 

War, the elimination of their strategic of-
fensive nuclear arms would be continued, 
and gradually include the other seven 
member nations of the “Nuclear Club.” 

But they were mistaken: the process of 
reduction of nuclear weapons has stalled 
with no immediate chance to be resumed 
either on a bilateral or multilateral basis.

The rather alarming reality is that 
while during the last century there were 
more nuclear warheads in the hands of 
two nuclear giants who wished to reduce 
the chances of all-out nuclear war, today 
there is the opposite tendency. While the 
number of nuclear arms has been reduced 
by 80% during the past several decades, 
the chances that nuclear weapons will be 
used have increased because the threshold 
for using them has been lowered.

In terms of the qualitatively new buildup of weapons  
of mass destruction, each century has its own specific 
brand name. While the last century was labeled  
“the nuclear arms age,” the current century could  
be characterized as “the missile defense age” and  
“the space-based weapons age.” These three interlinked 
factors unfortunately define the current and future 
military-political environment on the globe.

Author Vladimir P. Kozin
Leading Expert, Center of Military-Political Studies, Moscow State Institute  
of International Relations (MGIMO), Russian MFA
Member, Russian Academy of the Natural Sciences
Professor, Russian Academy of Military Sciences
Member, Scientific Council, Russian National  
Research Institute for Global Security
Member, Experts’ Group, Foreign Relations Committee, Russian Senate

There are several explanations why 
this has happened.

Nuclear thinking still prevails in many 
nations. The fact is that 122 countries have 
supported the Nuclear Weapons Elimina-
tion Treaty since last summer. On the 
other hand, nearly 70 nations preferred 
to stay out, including all nine de jure and 
de facto nuclear-weapon states. Seven nu-
clear nations are not participating in nu-
clear arms control. Tactical nuclear weap-
ons have never been the subject of official 
talks. Several nuclear nations have of-
fensive nuclear doctrines. One nation has 
extended its nuclear deterrence strategy. 
There is a number of nuclear-free zones, 
but not in the Middle East.

There is a concept of “escalate to de-
escalate,” that is, to de-escalate a regional 
non-nuclear conflict with the help of nu-
clear weapons. There are voices arguing 
not to ratify the Comprehensive Test Ban 
Treaty, and to resume nuclear testing in 

M

KEY 
UNRESOLVED 
ISSUES IN THE 
WMD SPHERE

The Minuteman-III ICBM

The process of reduction  
of nuclear weapons has stalled 
with no immediate chance to be 
resumed either on a bilateral  
or multilateral basis
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Nevada. A new pattern of military exer-
cises has been introduced – transforming 
drills – whereby conventional maneuvers 
are enhanced by nuclear force. It has be-
come a routine practice for high-ranking 
U.S. civilian officials who would be in-
volved in the national decision-making 
process to take part in computerized nu-
clear war-gaming organized by the top 
military officers responsible for the de-
ployment of nuclear weapons.

President Donald Trump’s predeces-
sor, Barack Obama, cancelled a ‘minimum 
nuclear deterrence’ clause, and ushered in 
plans to modernize tactical nuclear weap-
ons, and to hammer out a qualitatively 
new strategic nuclear triad comprised 
of the B-21 Raider strategic bomber, the 
Minuteman-IV ICBM, and the Columbia 
SSBN. This new strategic triad will begin 
to be implemented very soon, in 2026. 

From 2017 till 2046, it will require 
$ 1.2 trillion, or $1.7 trillion adjusted 

for inflation. Neither of other nuclear-
armed states can afford such an expense. 
It is several times higher than the money 
spent on nuclear forces by the all the oth-
er countries that possess nuclear weapons 
combined. 

The fate of the 1987 INF Treaty is un-
der very serious threat, and not by Russia. 
Vladimir Putin has repeated publicly over 
the past year, and as recently as October 
2017, that the Kremlin would not be the 
first country to withdraw from the treaty. 
On the other hand, Russia is concerned 
that the Pentagon, while formally com-
mitting to compliance with the INF Treaty, 
has since 2001 violated this agreement 92 
times by using mock ballistic missiles of 
ranges prohibited by the 1987 accord as 
target vehicles to test the efficiency of the 
BMD system. 

The U.S. Congress in its reconciled 
version of the 2018 National Defense Au-
thorization Act expressed clearly that the 

United States could suspend the INF Trea-
ty in whole or in part. The recent decision 
by the Congress to develop a new ground-
launched medium-range cruise missile 
will be an additional step in breaching 
the INF Treaty. This missile would be 
deployed in Europe by the U.S. Army, or 
transferred to key NATO allies who are 
not parties to this accord. 

There is another factor that some-
times remains unnoticed. Half of NATO 
member states are involved in the year-
round, 24-hour, 7-days-a-week Baltic Air 
Policing operations. These began in 2004 
in the skies of the three Baltic states, with 
the participation of dual-capable aircraft 
(DCAs) from the three Western nuclear 
powers, which can carry either conven-
tional or nuclear weapons. 

The alliance’s DCA will be modern-
ized, with the dual-capable F-35 Joint 
Strike Fighter eventually becoming the 
backbone of NATO’s theater-based nucle-
ar deterrent capability. The countries that 
base these forces are being encouraged 
to upgrade their DCA as soon as possible. 
But Europe does not need foreign nuclear 
weapons.

There is a proposal to resurrect the 
nuclear capability of the Tomahawk sea-
based cruise missile – known as TLAM-N, 
or Tomahawk land-attack missile nuclear –  
which was removed from U.S. Navy war-
ships in the early 1990s and whose nuclear 
warheads were retired a decade ago. To-
day its proponents maintain that a revived 
TLAM-N would bolster the extended nu-
clear deterrence in the Middle East, Eu-
rope, and the Asia-Pacific region. 

The development of the nuclear-
tipped air-launched Long-Range Stand-
off Missile has already started. There are 
voices in favor of exploring ways to rein-
force the nuclear deterrent by developing 
a nuclear version of the Joint Air-to-Sur-
face Standoff Missile (JASSM), and de-
ploying low-yield nuclear-tipped missiles 
and nuclear free-fall bombs delivered by 
the newest B-21 strategic bombers and by 
the F-35 joint-strike fighter.

Moscow cannot ignore the fact that 
the United States is on track to complete 
the life-extension program for the nuclear 
B61 bombs on schedule in 2024, or even 
earlier. With its accuracy, reliability, and 
low-yield option of 0.3 kilotons, the B61-12 
and its F-35 delivery platform will provide 

F-35 on the deck of an aircraft carrier
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a substantial capability to complement 
the U.S. central strategic and tactical nu-
clear systems in Europe, the Middle East, 
the Gulf area, and the Asia-Pacific region.

The United States and NATO are 
building up their general-purpose forces, 
which include heavy weapons, and con-
duct large-scale military exercises of an 
offensive nature in regions bordering the 
territory of Russia and its allies. Since 
2014, NATO has expanded its military 
activity in the immediate proximity to 
Russia by five times, and aerial reconnais-
sance near Russia, by ten times.

Besides worrisome changes in the se-
curity environment, there are many ele-
ments of continuity in the U.S. nuclear 
policy that could be incorporated in the 
updated Nuclear Posture Review to be re-
leased later this year or early 2018. It ap-
pears that it will not change U.S. general 
strategic nuclear goals. It may lower the 
bar for nuclear weapons deployment and 
open the door to developing “more us-
able” nuclear warheads. 

Because of these factors, there is very 
little hope that the U.S.-Russian New 
START treaty (START-3 in Russian politi-
cal vocabulary) will be extended for five 
years after it is set to expire in 2021. The 
Newest START/START-4 will seemingly 
wait for the same outcome. 

Several factors may create formidable 
obstacles for the extension of New START 
or the pursuit of Newest START/START-4: 

FACTOR 1. Continuation of unlimited 
and unrestrained proliferation of U.S. BMD 
interceptors. This problem could arise es-
pecially when the ratio between U.S. BMD 
interceptors and Russian strategic offen-
sive arms delivery vehicles reaches a pro-
portion of 3:1, and the ratio between the 
U.S. interceptors and Russian strategic 
warheads will be 2:1 (the AAD/BMD Patri-
ot missile system are not counted here). If 
it happens, it will mean the end of strategic 
stability. The lower the ceiling of Russia’s 
SOA and the greater the number of the U.S. 
BMD interceptors that can hit them, the 
greater will be the American temptation to 
launch a first nuclear strike.

FACTOR 2. American tactical nuclear 
weapons deployment in four European 
states and the Asian part of Turkey offers 
no chance to start negotiations involving 
TNW – be it tactical arms reduction talks 
or tactical arms limitation talks, or even 

limited TNW confidence- and transparen-
cy-building measures. There is still geo-
graphic disparity in the TNW emplacement 
of the two sides: by the mid-1990s Moscow 
had pulled back all its TNW inventory to its 
territory, while the USA had not. 

FACTOR 3. A new factor linked to the 
permanent basing of U.S. heavy strategic 
bombers in Europe, Asia, and the Asia-
Pacific region. They fly over the Baltic Sea 
and land in Estonia.

So, after the New START aggregate 
ceilings will be met next February, Russia 
will have effectively exhausted its options 
for continuing negotiations exclusively 
with the American side to reduce nucle-
ar SOA on a bilateral basis. It is obvious: 
all nuclear states should be involved in  
a corresponding process of further negoti-
ations on downsizing their nuclear forces. 
First of all, this should pertain to Britain 
and France having reciprocal nuclear 
commitments. Their combined nuclear as-
sets should be taken into account in order 
to ensure that they do not outweigh Rus-
sia’s nuclear potential.

President Donald Trump has inher-
ited an “unconditional offensive nuclear 
deterrence” strategy that allows for a 
massive or a limited first nuclear strike 
on Russia, China, North Korea, and Iran. 
That is quite possible. Besides that, cur-
rently, Moscow and Washington have  
16 unresolved arms control issues souring 
their relations.

In this context, it is expedient to re-
call that the entire U.S. ICBM arsenal is in 
full operational readiness (99.7%); nearly 
50% of U.S. SSBNs are sailing the world 
oceans, ready to fire nuclear SLBMs; and 
around 25% of heavy strategic bombers 
are on full combat alert. The U.S Air Force 
is preparing to put these bombers back 
on 24-hour ready alert, a status not seen 
since 1991.

The existing U.S. system of launching 
nuclear arms by a single person has evolved 
more through tradition and precedent than 
by laws. The problem is so alarming that a 
number of U.S. Congressmen wish to limit 
the authority of any president to make a 
unilateral decision to use nuclear weapons 
at his own discretion.

The same practice exists in the DPRK. 
So, the leaders of these two countries can 
order a first nuclear strike against each 
other’s nation.

B-21 Raider strategic bomber

SSBNX. Ohio Class replacement Submarine

international security



33

01 | 2018 | new defence order. strategy

It was not serendipity that on Novem-
ber 14, 2017 the U.S. Senate held its first 
hearing in 41 years on the president’s au-
thority to launch nuclear weapons. The 
essence of such an authority is that the 
order could be given initially any time 
and against any nation. The crux of the 
matter is that there are no checks on the 
president’s authority to start any type 
of nuclear war – limited or large-scale.  
A single verbal direction to the Pentagon 
war room will be sufficient for this ac-
tion.

This issue is so important for the USA 
that on November 18, 2017 four-star Gen-
eral John Hyten, the head of U.S. Stra-
tegic Command, said he would refuse to 
execute an order from President Trump 
to launch a nuclear weapon if he believed 
it to be illegal. In January 2017, U.S. Vice 
President Joe Biden stated that it was 
hard to envision a plausible scenario in 
which the first use of nuclear weapons 
by the USA “would be necessary or make 
sense”. 

At the same time, speaking in Can-
berra in July 2017, the U.S. Pacific Fleet 
Commander, Vice Admiral Scott Swift, ad-
mitted that he was ready to deliver a first 
nuclear attack on the People’s Republic 
of China “next week”, if the President of 
the United States would give him such an 
order.

Russia has a different nuclear authori-
zation system. Three persons commu-
nicating together, by undisputable con-
sensus, can launch nuclear weapons: the 
President, the Defense Minister, and the 
General Chief of Staff.

On January 24, 2017, identical ver-
sions of a bill titled the Restricting First-
Use of Nuclear Weapons Act of 2017 were 
introduced in both chambers of Con-
gress. The measure would prohibit the 
president from using the Armed Forces to 
conduct a first-use nuclear strike without 
permission from the Congress. Domesti-
cally, it is up to the U.S. lawmakers and 
military to modify the existing practice 

and responsibly limit presidential au-
thority to order nuclear arms launch 
against any nation. 

But, internationally, before any con-
straints are imposed on presidential au-
thority to press the nuclear button it is 
expedient to enact the no-first use (NFU) 
pledge among all nuclear armed nations 
as soon as possible. 

There are four major reasons for that. 
First, during the Cold War the USA had 
three false alarms, and during one of 
those it narrowly averted a nuclear catas-
trophe. Second, after 1945 the USA has 
intended to resort to nuclear weapons 
eight times, but luckily has not used them. 
Third, there is a great risk, if an incom-
ing non-nuclear cruise or ballistic missile 
is interpreted by the opposite number to 
be a nuclear-tipped vehicle. Fourth, the 
window of opportunity to employ nuclear 
weapons in the recent years has been wid-
ened.

The existing nuclear missiles de-tar-
geting agreements between Russia and 
three Western nuclear-weapons states 
cannot substitute the NFU pledge. 

On November 16, 2017 William J. Per-
ry, the former U.S. secretary of defense, 
and retired General James E. Cartwright, 
the former vice chairman of the U.S. Joint 
Chiefs of Staff, observed in the Washing-
ton Post that “today’s greatest danger is 
not a Russian “bolt from the blue” massive 
nuclear attack, but rather a U.S. blunder –  
that is, the United States might acciden-
tally stumble into nuclear war.” Perhaps 
for this reason, Daryl G. Kimball, execu-
tive director of the monthly magazine 
Arms Control Today, noted in December 
2017, that “the fate of millions of people 
should not depend on the good judgment 
of one person…”

Last year President Vladimir Putin 
urged all nuclear weapon states to dis-
play responsibility and not to use nuclear 
weapons that will lead to the end of the 
civilization. He clearly stated that Russia 
stands for universal nuclear disarmament. 
In his words, even nuclear sable rattling is 
the most dangerous act.

Before the Nuclear Weapons Elimi-
nation Treaty is welcomed by the entire 
world community, the universal NFU no-
tion should be implemented as soon as 
possible as a step facilitating the creation 
of a global nuclear zero option. 

New strategic triad will begin to be implemented very soon, in 2026

international security



34

new defence order. strategy | 01 | 2018

ccording to an investigation carried 
out by the expert center “European 
leadership network,” the number 
of such incidents in European skies 

totaled more than 60 during the year-
long period between March 2014 (the 
beginning of the escalation of conflict in 
Ukraine) and March 2015. In 2016, this fig-
ure increased to 780 events, an amount, 
according to some NATO representatives, 
unprecedented since the end of the Cold 
War. 

The incidents included cases of mutual 
air intrusions, razor-close fly-by’s between 

As much as contradictions between Russia and the West proceed 
in Europe, the Euro-Atlantic region and in the Middle East, the 
crisis of the existing system of confidence-building measures 
in the military sphere manifests itself ever more distinctly. 
First of all, it refers to the mechanisms capable of preventing 
serious incidents involving the armed forces of Russia and NATO 
countries at sea and in the air. 

Text by Yuriy Nadtochei, 
associate professor of Moscow State Institute for International Relations

Russian and NATO military planes, and 
close encounters between military planes 
and commercial liners. Additionally, inci-
dents have been recorded involving Rus-
sia and NATO’s navies in the Baltic sea, 
the Black sea, and the Mediterranean.

Both the growing military activity of 
the Pentagon and its European allies at 
the Russian boarders, and the reciprocal, 
equally dynamic military measures of the 
Ministry of Defense of the RF undertaken 
at the Western frontiers of our country, 
have contributed to aggravation of the 
situation. A sharp increase in the number 

A

“The US military have registered four cases of razor-close fly-by’s of NATO and 
Russian Aerospace Forces planes; all the incidents took place on the same day, 
February 10. In three cases, there was a question of three Russian Su-24 bombers. 
According to TODD WALTERS, USAF commander in Europe, one more incident 
took place with the participation of an Il-38 antisubmarine plane”
According to information of the Russian state news agency RIA Novosti 

UNWARRANTED 
MANEUVERS  
OF RUSSIA  
AND NATO

According to an investigation 
carried out by the expert 
center “European leadership 
network,” the number of such 
incidents in European skies 
totaled more than 60 during 
the year-long period between 
March 2014 (the beginning  
of the escalation of conflict  
in Ukraine) and March 2015.  
In 2016, this figure increased  
to 780 events
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of training exercises (including surprise 
battle-readiness inspections) conducted 
regularly in border territories and aquatic 
areas separating Russia and NATO coun-
tries, multiplied by the mutual accusations 
of the Russian and NATO militaries of “ag-
gressive behavior” and “non-professional-
ism,” have even more greatly increased the 
risk of collision between Moscow and the 
Western alliance. Such a collision may re-
sult not so much from intent, but emerge 
because of force-major circumstances or 
unintentional actions of one or several par-
ties participating in military activity.

In view of the degradation of the ex-
isting regimes of arms control in Europe, 
narrowing communication space between 
Russia and NATO, expert estimations ac-
quire a special significance, the purpose 
of which consists of elaborating practical 
recommendations both for political, dip-
lomatic, and military circles capable of re-
ducing the existing risk of confrontation 
with their decisions.

One can distinguish recommenda-
tions among such estimations, which are 
aimed at increasing functional capabili-
ties of both already available mechanisms 

“General Walters is well aware that Su-24 is an attack bomber, 
while Il-38 is a four-engine antisubmarine plane. They cannot 
perform any violent maneuvers or unexpected ‘close fly-by’s’ like 
fighters,” IGOR KONASHENKOV, official representative  
of the Ministry of Defense of the RF
According to information of the newspaper Kommersant

of providing measures of confidence and 
transparency in the military field, and 
principally new approaches to settling the 
outlined problem. 

Unfortunately, the existing list of 
traditional regimes of control of unsafe 
military activity is not so extensive and 
is based either on agreements forged 
when the Cold War was in full swing, or 
on documents that came into force as it 
ended. First of all, this refers to interna-
tional agreements developed on the basis 
of grave experience gained by the Soviet 
and American military at the peak of con-
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frontation between the USSR and the 
United States in 1960s. A whole series of 
serious incidents, involving naval ships 
and military aircraft, sometimes featuring 
disastrous results, and the death of crews, 
led the world community to believe that it 
is expedient to develop international legal 
doctrine to prevent the repetition of such 
tragedies in the future.

One should distinguish both multi-
partite agreements – such as the 1972 
International Regulations for Preventing 
Collisions at Sea (COLREGS-72) – from bi-
lateral (predominantly Soviet-American) 
agreements, such as the 1972 agreement 
“On Prevention of Incidents On and Over 
the High Seas” (hereinafter referred to as 
INCSEA) and the 1989 pact “On Preven-
tion of Unsafe Military Activity.”

Ideologically, both documents were 
adopted during periods of thaw in Sovi-
et-American relations – in the first case 
under the conditions of “détente”, and in 
the second case during “perestroika” and 
“new political thinking.” In technical re-
spects, these agreements were forged to 
mitigate the side effects of uncontrollable 
military activity of superpowers that had 
become globally evident, first and fore-
most in the Euro-Atlantic region.

In particular, the 1972 agreement to 
order combat ships and planes of the par-
ties to follow special measures for pre-
venting collisions, use specific signals to 
identify their actions and intentions, and 
avoid simulating attacks on each other. 

In return, the arrangements reached 
between Washington and Moscow in 1989 
extended the functional and geographic 
boundaries of the 1972 agreement to new 
spheres of interaction – close military ac-
tivity, as well as within the boundaries of 
state territories and aquatic areas of the 
member countries. In this case, the docu-
ment addressed the activity of all military 
branches and corps, not just the Air Force 
and Navy.

Thereafter, both Soviet-American 
agreements became the model ones for 
similar arrangements concluded between 
the USSR/RF and 12 other NATO member 
countries.

The extension of measures aimed at 
preventing serious incidents continued af-
ter the Cold War, including the platform of 
the Conference on Security and Coopera-
tion in Europe/Organization for Security 
and Cooperation in Europe (OSCE). In par-
ticular, the provisions of Vienna Document 
adopted in 1990, and further, all its subse-
quent updated versions, have established 
a mechanism for preventing conflicts, risk 
mitigation and early warning, while the 
member countries have undertaken to hold 
consultations with respect to unscheduled 
military activity, transfer of troops and 

forces, and cooperate in order to prevent 
serious military incidents.

However, these provisions have never 
been used in practice, due to insufficient 
conceptual elaboration, while further 
attempts to arrange a steady dialog be-
tween Russia and NATO have also gone 
nowhere. The provisions of the earlier So-
viet-American agreement of 1989 have not 
been implemented, in terms of establish-
ing so-called “extreme vigilance regions”, 
locations of personnel (equipment) and 
armed forces presence mutually deter-
mined by the parties with the existing 
possibility of their undeliberate collision 
or stay upon activity.

In the interim, a geopolitical situa-
tion after disintegration of the USSR and 
NATO expansion to the East has created 
the necessity to develop a mechanism for 
the prevention of serious incidents involv-
ing aviation and ships of Russia and the 
Western alliance in zones of high military 
activity (first of all, in aquatic areas of 
Baltic and Black seas).

The assessment of risks of serious in-
cidents, particularly in the open sea, has 
appeared to be a satisfactory argument, 
especially for the United States and Chi-
na, which, relying on the experience of 
the Soviet-American Agreement of 1989, 
adopted a memorandum of understand-
ing in November 2014 regarding rules of 

“Every pilot from Russia and from 
NATO was performing his military duty. 
And the fact that our pilot managed to 
make such a maneuver that an F-16 
stopped performing its mission, is 
worthy of respect. Concerning a plane 
of our counterterrorism partner, it 
probably intended to fully study this 
aircraft or learn what it looked like: 
whether it was a passenger plane, 
or a military plane, and why it was 
accompanied by a Russian fighter. 
Thus, everyone behaved within the 
limits of the established laws and 
rules,” General PETR DEINEKIN, 
former Commander-in-Chief of the 
Russian AF, Chairman of the Public 
Council at the Federal Air Transport 
Agency Rosaviatsiya, Hero of Russia, 
distinguished air force officer of the 
USSR
According to information of the Russian state 
news agency RIA Novosti

Nor have national standards  
of transatlantic allies in the 
field of information exchange 
on such incidents been brought 
to a common standard, 
and sometimes they differ 
considerably

international security
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behavior for safe airborne and seaborne 
approaches.

According to experts, this document, 
despite the absence of a binding charac-
ter, can be nevertheless appreciated as an 
important step towards development of a 
bilateral American-Chinese regime in the 
prevention of serious military incidents. 
In the final reckoning the very fact of the 
emergence of the memorandum is capable 
of creating prerequisites for the conclu-
sion of agreements of this kind between 
the USA and countries in different world 
regions (including Europe), especially if 
such documents are developed on a mul-
tilateral basis. 

In some degree, such a presumption 
has been proven by the political and dip-
lomatic practices of the current Russian-
American relationship. Though the mem-
orandum on preventing incidents and 
providing safety of aviation flights in the 
course of operations in Syria, adopted in 
October 2015 between military agencies 
of the United States and Russia, failed to 
become a reliable prevention mechanism, 
nevertheless it demonstrated the avail-
ability of potential cooperation between 
the two countries in the defined sphere. 

At the same time, such optimistic 
conclusions can encounter a good deal 
of criticism, since the translation of the 
American-Chinese or Russian-American 

experience to the grounds of relations be-
tween Russia and NATO is extremely dif-
ficult under current conditions. It is con-
nected not only with the extremely tense 
relations between Moscow and Brussels or 
Washington, but also with bi-directional 
interests of NATO member countries, and 
non-aligned countries (Finland, Sweden, 
and Ukraine), as well as Belarus. It will 
be quite difficult to plug these countries 
into the Russian-NATO dialog because of 
the purely technical problem of incidents, 
since it appears intertwined into the more 
complex web of political contradictions 
between Russia and the West. Moreover, 
the majority of countries of Central and 
Eastern Europe have not concluded any 
arrangements with Russia for preventing 
serious military incidents similar to the 
agreements between the United States 
and the USSR, as well as those reached 
between the latter and other (Western Eu-
ropean) NATO member countries. 

In addition, internal coordination 
between alliance members themselves 
for the prevention of incidents is also far 
from perfection. Nor have national stand-
ards of transatlantic allies in the field of 
information exchange on such incidents 
been brought to a common standard, and 
sometimes they differ considerably. 

Some treaty members not only hide 
information on particular cases of unsafe 

military activity and inherent retaliatory 
actions, but also restrict access to infor-
mation on general functioning of INCSEA 
agreements reached between themselves 
and Russia. This circumstance obstructs 
identification of particular challenges 
related to unsafe activity, as well as the 
elaboration of standardized practices on 
neutralizing its negative manifestations.

The difficulties may appear as well 
in the process of attempting to settle a 
problem on the platform of the OSCE, 
despite the non-aligned character of this 
organization and the degree of represen-
tation of all states of Europe and North-
ern America in its body. The erosion of 
fundamentals of a system of confidence-
building measures outlined in the latest 
decades in the military field developed 
within the framework of the OSCE, and 
the intensification of tensions between 
individual member countries of this or-
ganization on the issues of arms control, 
narrowed the extent of one of the most 
important OSCE “baskets”, the military 
and political one. The departure of the 
Russian leadership from previously over-
estimated expectations with respect to 
the OSCE and an orientation towards a 
more pragmatic approach to cooperation 
with the body has had more particular re-
sults, in the form of a moratorium on the 
operation of the Treaty on Conventional 
Armed Forces in Europe (CFE), entered 
as far back as 2007. 

In addition, the absence of enthu-
siasm within the Ministry of Foreign 
Affairs of the Russian Federation with 
respect to further review of the Vienna 
Document of 2011 (as it is required by its 
provisions) also does not testify to the 
lack of options of OSCE as a platform for 
cooperation on the problem of military 
incidents for Russia.

As for the INCSEA agreements, Russian 
military leaders and diplomats are prone 
to consider these from an absolutely tech-
nical point of view, without giving consid-
eration to and not comparing them with 
the documents in the field of arms control. 
In this respect, any attempts of broad inter-
pretation of INCSEA, with the aim of ex-
panding its domain, would hardly receive 
a positive welcome from Moscow.

This position of the Russian authori-
ties can hardly be referred to as non-con-
structive, if one takes into account that 
further improvement of Vienna Docu-
ment is on its own just a half-measure. 
The problem is that the document pays 
attention to the consequences of serious 
incidents only, and does not envisage any 
procedures of investigation with the aim 
of further prevention.

A significant drawback of the docu-
ment and other arrangements concern-

international security
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ing settlement of the problem of unsafe 
military activity is also an insufficient 
consideration of implications of revolu-
tion in the military science. A conceptual 
basis of such agreements shaped several 
decades ago envisaged an extremely lim-
ited circle of participants of serious inci-
dents (predominantly, ships and planes), 
with the unmanned aerial vehicles and 
other models of military equipment, 
which are widely used nowadays, beyond 
the scope.

The underdevelopment of mecha-
nisms of tracking military aviation flights 
gives birth to the risks of collision of civil 
and military aircraft owing to the latter’s 
use of commercial air corridors. A fail-
ure of provisions of the rules of Interna-
tional Civil Aviation Organization (ICAO) 
to extend to the flights of military avia-
tion performing missions with switched 
off transponders has resulted in cases of 
hazardous proximity between military 
and non-military planes becoming more 
frequent, which has endangered traffic 
safety in some sectors of international air 
routes.

After a tragic shooting-down of a Ma-
laysian Airlines civilian passenger jet in 
the skies over Donbass in July 2014, the 
prospects of improving the internation-
ally accepted statutory basis of the civil 
aviation remain as indefinite as ever. For 

instance, the probability of involving Rus-
sia into procedures of interaction in the 
framework of the European Aeronauti-
cal Safety Agency (EASA) is estimated 
by the experts as an extremely low one, 
though the agency itself published a re-
port as far back as 2015 comprising par-
ticular recommendations for improving 
cooperation of ICAO member countries in 
terms of strengthening the regime of air 
traffic safety over the neutral waters of 
the Baltics. In particular, this means en-
tering corrections to the third chapter of 
the Chicago Convention on International 
Civil Aviation of 1944, with the aim of 
obliging the member countries to publish 
their aviation safety rules and procedures 
according to a due regard principle1. 

The Agency has also proposed as a par-
ticular measure to present the maximum 
possible volume of primary data from 
radars for the disposal of civil air traffic 
control services, which is possible under 
conditions of general space for the coun-
tries of EU and NATO, but troublesome, if 
it involves states having no membership in 
these organizations. 

The aforementioned obstacles to the 
building of efficient mechanisms for the 
reduction of the risks of incidents associ-
ated with unsafe military activity, never-
theless, do not exclude the possibility of 
attaining compromises capable of if not 

eliminating all the cases of such incidents, 
then, at least, bringing the repetition of 
them to a minimum. A “new rationality” 
in the relations between Russia and the 
West, where a refusal from overestimated 
expectations and calculations for a stra-
tegic partnership in favor of more careful 
plans of batched cooperation at the “level 
of reasonable sufficiency” becomes a dis-
tinctive feature. The main objective here 
is the possibility of reaching compromises 
based on common interests (but not on 
values, as before), while the final target is 
to avoid the head-on collision and main-
tain predictability in relations. 

***

Incredible as it may seem, the practice 
of Cold War giving birth to a documen-
tary basis of agreements governing unsafe 
military activity provides proof of the pos-
sibility of cooperation even under condi-
tions of confrontation. The feasibility and 
effectiveness of the model of “non-coop-
erative” interaction grants certain advan-
tages under current conditions. In the 
case of due application of this model in 
practice, Russia and the NATO countries 
have the chance to attain more productive 
results of joint activity than those which 
have been based on longstanding assur-
ances of friendship and partnership. 

1 This principle was incorporated into article 3 of Chicago Convention on International Civil Aviation of 1944, saying: “The contracting states undertake to pay due attention to the safety of 
navigation of civil aircraft in the course of establishing rules for their state aircraft.”

Obstacles to the 
building of efficient 
mechanisms for the 
reduction of the risks 
of incidents associated 
with unsafe military 
activity, nevertheless, 
do not exclude the 
possibility of attaining 
compromises capable 
of if not eliminating 
all the cases of such 
incidents, then, at least, 
bringing the repetition 
of them to a minimum
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RUSSIA COULD CUT OFF INTERNET 
TO NATO COUNTRIES, BRITISH 
MILITARY CHIEF WARNS / NBCNEWS.COM

ussia could try to sever global underwater communications cables, potentially trigger-
ing catastrophic repercussions for the economy and way of life in the West, the head 
of Britain’s military has warned. The vast majority of global internet and telephone 

traffic relied on by Western governments, economies and civilians is carried by cables that 
crisscross the world's seabeds, according to analysts.

NATO has prioritized missions to protect these undersea lines of communication and 
is working “to match and understand Russian fleet modernization,” Chief Marshall Stuart 
Peach told the Royal United Services Institute (RUSI), a defense think tank in London. 
“Russia, in addition to new ships and submarines, continues to perfect both unconven-
tional capabilities and information warfare,” Peach said.

The cables transport 97% of global communications and more than $10 trillion in daily 
financial transactions, according to a report published earlier this month by British think 
tank Policy Exchange. “Your emails, what you order on Amazon, your phone calls, online 
banking, it’s all done through undersea cables, not through satellites,” said Peter Roberts, 
director of military sciences at RUSI.

Security experts welcomed Peach's comments, saying the risk of Russian interference 
was not only real, but had been overlooked for too long. “This should have been getting 
attention for years,” said Keir Giles, an associate fellow of the Russia and Eurasia program 
at Chatham House, a London-based institute for international affairs. Roberts warned that 
“the threat from Russia is very real” and that Russian tapping of submarine cables was 
already happening. The Russians’ ability to interfere with these lines of communication 
is becoming more sophisticated, he said, adding that “we’re not able to keep pace with it 
because we’re not funding our militaries as we once were.”

The Russian Embassy in London dismissed the claims as “sensationalist.” “Instead of 
discussing European security, an important issue for all the European nations including 
U.K., London keeps speculating on numerous mind-boggling scenarios of a hypothetical 
conflict,” it said in a statement. 

Giles said the West was now playing catch-up. “While we were not paying attention, 
Russia was developing its capabilities to match its intentions … to defend itself from the 
perceived encroachment of the West,” he said. Submarine warfare has been a key focus 
of Russian military development for decades, analysts said, forming part of their culture 
of pursuing asymmetrical military tactics. “In the school of Russian warfare at sea it’s not 
about aircraft carriers, it’s about the undersea domain,” said Roberts.

There have been reports of Russia damaging communication lines in the North Atlan-
tic as early as the 1970s, according to Igor Sutyagin, an expert in U.S.-Russian affairs at 

R
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YURI BORISOV, 
RUSSIAN DEPUTY 
MINISTER OF DEFENCE

“The level of serviceability of the military 
equipment in Syria is even higher than 
the average level in the Russian armed 
forces. This indicates the commitment 
and responsibility of Russia’s military-
industrial complex for their products. 
The combat environment along with 
adverse climatic conditions allows to 
test military equipment for durability at 
an unprecedented level in comparison 
with standard state tests in usual military 
testing areas. That is why we are trying 
to test almost all new weapon prototypes 
during the military operation in Syria”

www.businessinsider.com
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RUSSIA FLIES FIRST 
SU-57 FITTED WITH 
NEW PRODUCT 30 
ENGINE / FLIGHTGLOBAL.COM

ussia’s latest fighter aircraft flew on December 5 
for the first time with the NPO Saturn “Product 30” 
engine, which will be the production standard for 

the Sukhoi Su-57.
Sukhoi has built and flown nine flight test proto-

types of the Su-57 fighter powered by NPO Saturn Pro- 
duct 117 engines, which are derived from the AL-41F-
1S afterburning turbofans developed for the Su-35. But 
the Russian air force plans to replace the Product 117 in 
series production starting in 2020 with the Product 30 
engines, possibly featuring a new engine core of which 
few details are known. Russian government officials 
have said the Product 30 will provide more thrust and 
fuel efficiency, with reduced weight and maintenance 
requirements.

The December 5 test flight by Sukhoi chief test pi-
lot Sergei Bogdan from the Gromov flight test centre 
at Zhukovsky AB lasted 17 min, according to Russia’s 
Ministry for Industry and Trade. Photos and video of 
the flight show the Product 30 installed in the No. 1, or 
port-side, engine position, with a Product 117 engine re-
maining on the starboard side. The Product 30 features 
a serrated engine nozzle, compared to the flat nozzle 
on the Product 117. The flight test was conducted by the 
second Su-57 aircraft prototype, also known as T-50-2.

“This is proof of the high potential of Russian air-
craft building, capable of creating highly intelligent 
advanced systems," says Russian Industry and Trade 
minister Denis Manturov. 

R

RUSI, who spent more than a decade in Russian prison on charges 
of espionage for the United States. “It’s not a new danger or threat, 
because it was possible even then,” he said, adding that the idea 
had only become more attractive with the invention of the Internet.

Since 2014, Russia's submarine and on-land investigations into 
global communications networks has become increasingly urgent 
and less covert as they believe the likelihood of conflict has in-
creased, Giles said. “They are aggressively probing vulnerabilities 
in internet infrastructure elsewhere,” he added.

U.S. military and intelligence officials have spoken of Russian 
submarines and spy ships “aggressively operating” near Atlantic 
cables, according to the Policy Exchange study and a report in the 
New York Times. The Policy Exchange study also noted that in 2007 
British intelligence forces foiled an al-Qaida plot to destroy a key 
London internet exchange.

Analysts have warned that it is not only Russia that could 
seek to exploit the West's reliance on the Internet and telecom-
munications networks – China has been repeatedly flagged as a 
potential threat. Sean Kanuck, director for future conflict and 
cyber security at the International Institute for Strategic Studies, 
said the Russian threat should be understood as a combination of 
vulnerability, capability, and intention. “The vulnerability exists, 
the capability has been documented and proven from an engineer-
ing perspective, and the intent is there for espionage and to dis-
rupt those cables in event of a serious military conflict,” he said. 
Analysts warn that combating this threat is no mean feat. “Polic-
ing and patrolling undersea cables, we’ve not done this before, 
it would require a big investment,” said Roberts of RUSI. Kanuck 
pointed out that the cables are owned and operated by private 
companies, rather than the state, adding another layer of compli-
cation to questions of security.

Nevertheless, Giles said last week’s public acknowledgment of 
the Russian threat was a major step towards addressing the prob-
lem. “In times of crisis and conflict with Russia, civilian communi-
cations infrastructure requires the same degree of physical protec-
tion as any other strategically important facility,” he said. Kanuck 
said while he felt security specialists had always been attuned to 
the risk of Russian espionage, he welcomed its return to popular 
discourse.

“If there was a hiatus, it was likely at a political level, not at the 
security professional level,” he said. “Politics of the day has resur-
rected what is a very worthwhile and significant concern”. 
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SERGEY SHOYGU, 
RUSSIAN MINISTER 
OF DEFENSE

“During the Syrian military campaign, 
most of our new weapons and military 
equipment have been tested, totally 
215 types of weapons. Through 
combat employment we have managed 
to reveal 702 faults and defects, 99% 
of which are eliminated already. We 
would like to express our gratitude to 
defense industry's representatives for 
this efficient response”
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ussian military experts argue that in 
the near future, their country will 
need various military robotic systems, 
given Russia’s large territory, extreme 

physical-geographical and climate condi-
tions, future demographic restrictions and 
other factors that necessitate the develop-
ment and creation of remotely controlled 
and semi-autonomous systems that pro-
tect and defend the country on land, air, 
and sea. 

RUSSIA FORGES PLANS FOR MILITARY ROBOTICS

With the backing of the Russian govern-
ment and its domestic industries, over the 
past few years Russia saw the develop-
ment of a wide range of unmanned ground 
vehicle platforms, or UGVs. The govern-
ment is interested in augmenting Russian 
warfighting capabilities – earlier this year, 
President Vladimir Putin stated that “an 
important and promising direction (for 
the military) is the development of auto- 
nomous robotic complexes. They are able 
to fundamentally change the whole system 
of armament of general-purpose forces, 
and we need effective achievements in this 
field.” Russia has also launched a series of 
modernization drives in order to fund the 
development of state-of-the-art technolo-
gies for its armed forces. The basis for the 
new State Armaments Program from 2018 

The pace of development of unmanned systems for the military is picking up around 
the world, with many countries and even non-state actors fielding air, land and sea-
based models for current and future use. Russian Federation is one of the global 
leaders in the use and development of such systems. 

Text by Samuel Bendett, 
Associate Research Analyst with the Center for Naval Analyses' International Affairs Group, member of the Russia Studies Program

to 2025 will be the development and pur-
chases of what Russians call “intelligent 
systems” – electronic warfare, unmanned 
aerial vehicles and robotic strike weapons. 
In order to fulfill government and Ministry 
of Defense (MOD) requirements, Russian 
developers are pursuing multiple projects 
that include development and testing of 
artificial intelligence to command and 
navigate the new machines. 

At the same time, United States mili-
tary has been utilizing a wide range of 
unmanned ground vehicles in its wars in 
Iraq, Afghanistan, and elsewhere. What’s 
interesting about American developments 
is the prevalence of smaller, more agile 
UGVs and the absence of larger, combat-
oriented machines in the field, especially 
when compared to the UGVs Russian are 
currently working on. Both countries are 
now working on systems that would aug-
ment warfighter capabilities, but each 
state is pursuing its own path when it 
comes to policy and acquisition of military 
robotics.

CURRENT RUSSIAN UGV DEVELOPMENTS

Russia is currently pursuing a number of 
UGV concepts and projects, all at vari-
ous stages of use, development, testing or 

R

AMERICAN 
AND RUSSIAN 
DEVELOPMENT OF 
MILITARY UNMANNED 
GROUND VEHICLES

evaluation. For example, Russian forces 
used UGV solutions in Syria, from the 
smallest to one of the largest UGVs in the 
world today. “Uran-6”, tracked demining 
robot has been assisting Russian sappers 
across Syria, helping clear recaptured ar-
eas from mines, improvised explosive de-
vices and unexploded ordinance. Weigh-
ing at approximately 6 tons and designed 
to operate in extreme environment, this 
machine has been operating for almost a 
year at this point. According to Russian 
and Western sources, Russian demining 
teams were also operating the “Scarab” 
and the “Sphere” small UGVs. The “Scar-
ab” is a light tracked system designed to 
collect audio-visual data. The “Sphere” is a 

The “Scarab” 
and the “Sphere” 
small UGVs
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baseball-sized wireless exploration drone 
equipped with cameras, microphones, 
sensors, signal processing and data re-
cording. The “Sphere” is designed to effi-
ciently collect audio-visual data in hard to 
reach or dangerous zones, such as tunnels 
or collapsed structures. 

Russia has built and begun to integrate 
its first combat UGV – “Platforma-M” me-
dium-sized vehicle is designed for intelli-
gence gathering and reconnaissance roles; 
it is armed with a 7.62 mm machine gun 
and four grenade launchers. This UGV is 
already in service with the Russian Pacific 
Fleet. With a weight of about 800 kilo-
grams, it can work on a 48 hour battery.

Given Russian success on the Syrian 
battlefield, there has already been some 
speculation whether Moscow-allied Syr-
ian forces actually used Russian armed 
UGVs in recent combat operations. A 
closer international investigation by Bell-
ingcat revealed that such use of combat 
unmanned ground systems probably did 
not take place, though numerous Rus-
sian UGV designs point to their potential 
use in combat scenarios. So far, Russian 
UGV development exhibited the absence 
of inter-service rivalry when it comes to 
funding, testing and fielding such systems 
downrange, although this may have more 

to do with the novelty of UGVs as a Rus-
sian force multiplier.

At the same time, Russian military is 
gearing up to use ground military robots 
in future conflicts as it works on UGVs fit 
for such roles. One such design, armored 
“Uran-9”, is built specifically for combat 
operations – weighing in at 10 tons, it is 
armed with a 30 mm cannon, 7.62 mm ma-
chine gun, and can potentially fire “Ataka” 
anti-tank missiles and “Igla” surface-to-air 
missiles. Russian military experts think 
this particular UGV could be used in Syria 
in the near future in support of Russian 
ground forces. “Uran-9” intimidating and 
futuristic-looking prototype has been ac-
tively featured in Russian and Western 
media as the sign of “things to come” in 
unmanned combat. 

Additionally, in 2015, Russia unveiled 
heavy armored “Udar”, a UGV based on the 
BMP-3 armored vehicle chassis. The BMP-3  
chassis was chosen by designers as the 
most versatile platform that is widespread 
across Russian armed forces, easing poten-
tial vehicle maintenance and repair. This 
UGV carries heavy armaments such as 30 
mm cannon and potentially even a multi-
copter drone for greater intelligence, sur-
veillance and reconnaissance role. This 
tank-sized vehicle is planned in three vari-

ants: combat, engineering support, and 
transportation/evacuation. Today, it has 
been renamed as “Vihr” (Hurricane) and 
its evaluation continues by the Ministry of 
Defense.

Mid-sized unmanned “Nerehta” was 
recently unveiled – armed with weapons 
including 7.62 mm machine gun. This 
machine is also envisioned to operate 
in three variants – combat, intelligence 
gathering and transportation/logistics 
support. Earlier, Russia’s Foundation for 
Advanced Studies (equivalent to Ameri-
can DARPA) chose “Nerehta” as a research 
and development platform for new and 
emerging technologies, including artifi-
cial intelligence (AI) and cooperation with 
unmanned aerial vehicles. This UGV has 
been recently tested for cooperation with 
small unmanned aerial vehicles in battle-
field conditions, and it is also a testing and 
development bed for voice/signal commu-
nication with “Ratnik” – Russia’s newest 
warfighter gear. 

Until recently, “Nerehta” was of-
ten sited together with “Soratnik” UGV, 
which was unveiled in September 2016 
by the “Kalashnikov” Design Bureau dur-
ing “Army-2016” expo. This larger 7-ton 
UGV was designed for combat, patrol 
and security roles, responding to the Rus-

“Uran-6”, tracked demining robot has been assisting Russian sappers across Syria
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sian MOD specifications. “Soratnik” has 
an operational range of 400 km, a maxi-
mum road speed of 40 km/h, and can be 
remote-controlled out to a distance of 10 
km. In addition to direct control, the sys-
tem could operate at varying levels of au-
tonomy. Both UGVs were recently tested 
by the Russian MoD, indicating increasing 
interest in using such systems for combat. 
However, it was recently announced that 
“Soratnik” would not enter serial produc-
tion for the Ministry of Defense; instead, it 
will be used as a test platform for further 
UGV developments. On the other hand, 
“Nerehta” is prominently featured as a 
sample “military robot” in discussion and 
deliberations of Russia’s state armaments 
program through 2025.

More Russian large ground vehicles 
are in development, such as a sapper and 
demining “Prohod-1” (“Pathway”) – it has 
undergone state trials by the end of sum-
mer 2016. According to designers, it is 
intended to create safe corridors of up to 
4.5 (14 feet) meters wide for soldiers and 
equipment. Unlike “Uran”-family of vehi-
cles, “Prohod-1” can be operated in both 
manned and unmanned configurations.

Besides afore-mentioned “Paltforma-
M”, Russia has several mid-sized UGV in 
the works that are designed for helping 
warfighter on the battlefield. In 2013, Rus-
sian MOD evaluated “Argo” – this wheeled 
system is designed for patrol and intel-
ligence gathering, and is armed with a 
7.62 mm machine gun and several rockets. 
It weighs about one ton, and can be also 
armed with RPGs. “Argo” can also be used 
for conducting amphibious operations and 
logistics support. 

Another UGV in development is the 
Mobile Autonomous Robotic System 
(MARS) – an infantry support platform 
able to carry six fully equipped soldiers or 
500 kilograms of combat load. Powered 
by a 65 horse power diesel engine, it can 
provide battery charging for the military 

squad. This vehicle can travel up to 200 
km at a speed of 32 km/h using internal 
fuel, or 500 km with external fuel tank. 
Moreover, in April 2016, Russia unveiled 
“Lynx-BP” biomorphic robot weighing up 
to 400 kilograms that is able to move in 
multiple complex environments, and its 
state tests are scheduled for 2019. The plat-
form has a “4-lever driving force”, which 
means that this robot, like the American 
Boston Dynamics’ “beasts”, will walk on 
four “legs”. Its load-carrying capacity will 
be anywhere from 60 to 200 kilograms, 
depending on the model.

Russian promotional videos recently 
featured a humanoid military robot “Fe-
dor”. Dubbed “Russian Terminator”, it’s 
designed mainly for civilian use, such as 
for work abroad space stations – however, 
it made for great public relations as a men-
acing-looking metal skeleton holding two 
large guns in each “hand.” Recently, Rus-
sia’s Foundation for Advanced Studies an-
nounced that “Fedor” will be augmented 
with artificial intelligence. 

What is evident at this point is that Rus-
sians are trying to design distinct models fit 
for a particular purpose for the UGVs size 
and armaments. There is also an emerging 
discussion that heavy UGVs are meant to 
ultimately replace manned Russian tanks 

and armored vehicles, such as the recently 
unveiled plans by “Uralvagonazavod”, the 
maker of Russia’s main battle tanks. Thus 
initially, the armored UGVs are going to 
play complementary, followed by a substi-
tution, role in the Russian order of battle in 
the coming several decades. There is also 
emerging evidence that Russian design-
ers and testers are trying to get various 
unmanned systems to communicate with 
each other for the benefit of the warfighter. 
While unmanned systems are an emerging 
trend across the world’s militaries, Russians 
are already making sure they can properly 
coordinate such developments between the 
government/military needs and military-
industrial complex capabilities. In that 
they may be borrowing from recent Ameri-
can efforts at steering UGV developments 
through its military agencies, government 
support and oversight.

So far, Russian armed forces have 
not published their public “roadmap” for 
UGV development and incorporation – 
however, Defense Minister Sergey Shoigu 
announced in March 2017 that “ten major 
scientific research institutes and centers 
have been established to work on infor-
mation technology, robotics and un-
manned aerial vehicles. Together with 
the Russian Academy of Sciences, higher 
educational institutions, federal execu-

First combat UGV – “Platforma-M”

“Soratnik” UGV “Argo”

Armored “Uran-9”
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tive bodies and leading organizations of 
the defense industrial complex, basic cri-
teria for key technologies have been for-
mulated, as well as priority directions for 
basic research were outlined. The results 
of this work formed the basis for a draft of 
new state armament program, currently 
under discussion.”

Such government support is also evi-
dent in recent statements by officials like 
Major-General Kordyukov: according to 
him, Ministry of Defense issues the re-
quirements of tactical and technical char-
acteristics for UGV development assign-
ment. At the same time, many Russian 
developers offer their own inventions and 
prototypes. Therefore, “in order to develop 
a unified ideology and order for the crea-
tion of military robots, and in order to re-
duce the number of types and varieties of 
prototypes, as well as to facilitate unifica-
tion and interdepartmental coordination 
of such work, a Commission for the De-
velopment of Robotic Military Complexes 
was formed under the leadership of the 
Minister of Defense.”1

Kordyukov further stated that “the 
main results of the Commission's work 

were conceptual documents in terms of 
ensuring the development and implemen-
tation of advanced military, special and 
dual-purpose technologies, as well as or-
ganization of broad cooperation of indus-
trial enterprises, including carrying out 
works to create robotic complexes in the 
interests of the Armed Forces.” It’s too ear-
ly to judge the results of this nascent coope- 
ration, though such MoD leadership can 
be a necessary step in the right direction, 
as new and advanced unmanned technolo-
gies begin to see the light of day.

CURRENT AMERICAN DEVELOPMENTS

While Russia has pursued a range of un-
manned ground systems, the United States 
take a somewhat different path in UGV 
development across its military branches. 
Over the past two decades, the US has 
engaged primarily in expeditionary and 
COIN (counter-insurgency) operations 
around the world, where it operated with-
out peer adversaries, which in turn led to 
unmanned systems requirements mainly 
in logistics, Intel/Surevillance/Reconais-
sance and situational awareness (SA) 
roles. In planning and design for such un-

manned systems, there was no need for 
a heavily armed military ground robot – 
America’s UGV park consisted of mostly 
demining and SA systems. United States’ 
past battles also shaped perceptions of 
future military robotics in upcoming con-
flicts, without due consideration to fight-
ing a potential peer adversary that may 
field conventional weapons like tanks, ar-
mored vehicles, and heavy aircraft. There-
fore, notions like combat in “mega-cities” –  
sprawling urban centers with over 10 mil-
lion population – shape current American 
military’s thinking about where its forces 
may deploy in the coming years or dec-
ades. The relatively recent emergence of 
China and Russia as potential peer adver-
saries has caught US military establish-
ment by surprise, and as Department of 
Defense seeks to shift its preparedness to 
counter such potential threats, its UGV de-
velopment seems to lag behind. 

America’s ground robotics program 
dates back to the end of the Cold War – in 
1990, the Office of the Secretary of Defense 
established the Joint Robotics Program 
to coordinate all of the ground robot pro-
grams of the individual military services. 
Back then, the Department of Defense’s Un-
manned Ground Vehicle Master Plan pro-
vided a comprehensive overview of the cur-
rent unmanned vehicle programs and their 
status. The Unmanned Ground Vehicle 
Joint Program Office (UGV JPO) was stood 
up in Huntsville, Alabama2; other offices 
tasked with unmanned robotic systems in-
cluded various Air Force, Navy and other 
military services and their research labo-
ratories, along with agencies like DARPA. 
Curiously enough, the absolute majority of 
the UGVs developed and tested by all these 
branches shown in public documents and 
“roadmaps” were either unarmed or on the 
smaller side – even somewhat larger mod-
els were designed mostly for mine-clearing 
and explosive detections. 

1 http://nvo.ng.ru/concepts/2017-05-19/1_948_tehnology.html
2 http://www.dtic.mil/ndia/2011/MCSC/Thompson_UGSRoadmap.pdf

Humanoid military robot “Fedor”

Mid-sized unmanned “Nerehta”

“Vihr” (Hurricane)Sapper and demining “Prohod-1”
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Starting with 2009, US Department of 
the Army began publishing the Unmanned 
Ground Systems Roadmap3 through its 
Robotic Systems Joint Project Office as a 
“tool to share information with external 
stakeholders including the UGV user com-
munity, Science & Technology base, and 
Industry.” The intent of the Roadmap was 
“to provide the stakeholders with much 
needed insight into the current and future 
state of the Army and Marine Corps UGS 
development, procurement, and sustain-
ment.” The Roadmap was also supposed to 
provide American decision-makers insight 
into emerging capabilities relative to the 
current and future programs4. 

Recent publicly-available information 
from US Department of Defense’ publica-
tions and military news sites reveal that the 
United States Marine Corps have recently 
tested a machine gun-wielding robot5. This 
multi-utility tactical transport, or MUTT, 
consists of a family of tracked and wheeled 
ground vehicles that can carry a payload 
of anywhere between 600 to 1200 pounds 
(272–544 kilograms)6. At this point in de-
velopment, it can be armed with a .50-cal 
machine gun – without indicating if heav-
ier weapons can be mounted on it – and 
launched from an amphibious assault ve-
hicle. In a recent military exercise at Camp 
Pendelton, US Marines reviewed a number 
of technologies about the future of amphib-
ious warfare, such as UAVs and military ro-
bots. During the exercise, MUTTs launched 
small quadrocopters as part of an effort to 
create working “drone teams” – much like 
their Russian robotics counterparts are 
training to do as well7. Made by General 
Dynamics, MUTTs are advertised as easy 
to operate, quiet, highly mobile vehicles 
with a good range8. On the other hand, 
they can put additional logistics tasks for 
the soldiers, such as extra maintenance and 
training required to operate them, increas-
ing the burden on the warfighter. At this 
point, US Marines do not seem to be testing 
UGVs larger or more sophisticated than the 
MUTTs displayed at Camp Pendleton.

For its part, the United States Army is 
developing a range of unmanned ground 
vehicles, but the process of fielding such 

machines in future battles would be “slow 
and cautious,” according to American de-
fense officials. The key policy that guides 
such developments is the “Robotic and 
Autonomous Systems Strategy,” or RAS9, 
released in February 2017 by the Army’s 
Training and Doctrine Command. This 
public document details how the Army will 
incorporate emerging technologies into 
its force structure, along with the bene- 
fits these advancements provide, such as:

• Increasing soldiers’ situational 
 awareness;
• Lightening the warfighters’ physical 
 and cognitive workloads;
• Sustaining the force with improved 
 distribution, throughput and 
 efficiency;
• Facilitating movement and  
 maneuver;
• Protecting the force.

This effort by the Army aims to define 
proprieties several decades into the future, 
and will include “increased situational 
awareness with persistent reconnaissance 
from swarming systems, improving sus-
tainment with autonomous aerial cargo 

delivery and facilitating maneuver with 
advancements to unmanned combat vehi-
cles.” Again, there is no specific mention 
of developing mid- to large-size armored 
UGVs to actually assist or replace the 
warfighter in combat10.

So far, US Army branches such as Ar-
my’s Rapid Equipment Force and Asym-
metric Warfare Group (AWG) are working 
with small, light UGVs designed for specific 
roles such as subterranean operations11. In 
recent testing and evaluation, these for- 
ces used UGVs similar to MUTTs, as well 
as to Russia’s “Scarab” and “Sphere” –  
small devices capable of fitting and operating 
in constrained and dangerous environments12. 

What kind of UGV developments cur-
rently guides American military services? 
According to recent news, US Army of-
ficials are gearing up to pursue the next-
generation combat vehicle, also known 
as the NGCV. According to Col. William 
Nuckols, Jr., director of mounted require-
ments at the Army Maneuver Center of 
Excellence, “robotics and autonomous sys-
tems are… going to be a part of the con-
cept. When you start thinking about future 

3 http://www.dtic.mil/ndia/2011/MCSC/Thompson_UGSRoadmap.pdf
4 http://amrel.com/wp-content/uploads/2013/01/RSJPO-Unmanned-Ground-Systems-Roadmap-2012.pdf
5 http://www.businessinsider.com/marines-corps-machine-gun-wielding-robot-controlled-by-tablet-2017-4
6 http://www.gdls.com/products/tracked-combat/MUTT.html
7 http://www.defenseone.com/technology/2017/05/when-robots-storm-beach/137464/?oref=defense_one_breaking_nl
8 http://www.dtic.mil/ndia/2016/GRCCE/Rash.pdf
9 http://www.tradoc.army.mil/FrontPageContent/Docs/RAS_Strategy.pdf
10 http://www.c4isrnet.com/articles/robots-are-here-to-stay-in-the-army-says-report?utm_source=Sailthru&utm_medium=email&utm_campaign=EBB%2003.13.2017&utm_ 

 term=Editorial%20-%20Early%20Bird%20Briefreport
11 http://www.scout.com/military/warrior/story/1772286-army-preps-weapons-for-underground-combat?utm_source=Sailthru&utm_medium=email&utm_campaign=4/21/17%20EBB&utm_

 term=Editorial%20-%20Early%20Bird%20Brief

The MTRS Increment II

The American Boston Dynamics’ “beasts”
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possibilities and the effect that robotics 
might play, it could be a game-changer.”13 

Interestingly enough, unlike their Russian 
counterparts, it’s unclear if these NGCVs 
will replace American tanks or infantry 
fighting vehicles – however, there are po-
tential plans on the drawing board to have 
American Abrams tanks replaced with 
heavy UGVs at some point down the road. 

There is also evidence that the US 
Army is being cautious with its UGV de-
velopments. According to Maj. Michael 
Dvorak, robotics branch chief at the Army 
Capabilities Integration Center, “the Army 
needs to take baby steps to achieve some 
type of unmanned vehicle that can operate 
with its mounted armored formations.”14 
According to this Center, adding a remote-
controlled robotic system to an existing 
manned platform such as the M113 ar-
mored personnel carrier would be a logi-
cal move in creating a heavy combat UGV 
in the near future.

The Army’s robotics and autonomous 
systems strategy, approved in February, 
calls for fielding unmanned combat vehi-

cles with advanced payloads in the 2021 
to 2030 timeframe. Meanwhile, like their 
Russian counterparts, the American de-
fense industry is forging ahead of govern-
ment priorities with its own developments, 
such as the BAE Systems prototype Armed 
Robotic Combat Vehicle (ARCV) – a tele-
operated platform designed to be remotely 
operated from the back of a Bradley Fight-
ing Vehicle15.

How quickly the US Army will actually 
field some of the more advanced forms of 
automation for ground combat vehicles 
remains uncertain. One reason for this is 
that introducing robotic systems into land 
warfare is more difficult than in the air or 
sea domains because the operating envi-
ronment is more crowded and complex. 
It is also apparent, from ongoing debates 
and discussions within American defense 
establishment that trust in autonomous 
and robotic systems is going to influence 
the rate and speed of adoption of un-
manned military components. Some even 
go as far as indicating that such adoption 
“…is going to be an evolutionary thing 
but… not a linear evolution.” Yet others 

urge faster adoption of new technologies, 
especially as potential American adversar-
ies like Russia are forging ahead with suc-
cessful testing, evaluation and fielding of 
potential UGVs16. 

There is emerging evidence that the 
US Army is not sitting still while countries 
like Russia forge ahead with diverse UGV 
developments – it recently launched sev-
eral competitions to define its future un-
manned ground systems fleet. Due to the 
rapid procurement of several thousand 
small UGVs, the Army now has a “pet-
ting zoo” of various ground robots – none 
of which are “Platforma”, “Soratnik” or 
“Nerehta” equivalents. Among these are 
several variants used for the explosive ord-
nance disposal (EOD) mission; robots for 
engineering battalions to conduct route 
clearance, as well as machines for CBRNE 
contingency and global response tasks17. 

According to the Army’s Program Exec-
utive Office for Combat Support and Com-
bat System Support, “one of the issues 
or challenges in some of the things that 
we’ve learned over time is these systems 
are, one, proprietary. So they don’t neces-
sarily communicate with one another and, 
two, changes that we would need to make 
with them have to go back to the original 
contractors to make those changes.”18 Ac-
cording to American military publications, 
the US Army’s way forward streamlines 
UGVs so there are just a few common chas-
sis in the small, medium and large ranges 
and a “universal controller,” making the 
systems interoperable and open to take on 
new sensors and capabilities more easily. 
The Man Transportable Robotic System 
(MTRS) Increment II will be the Army’s 
next medium-sized robot to provide stand-
off capability to identify and neutralize 
explosive hazards. The MTRS Increment 
II system will have a common chassis with 
the ability to plug in various payloads for 
current and future missions19. 

Recently, the US Army and industry 
developed a “ground robotic interoper-
ability profile” in advance of procuring 
the next generation of UGVs. MTRS will 

12 https://www.youtube.com/watch?v=Ix1oSu9-ydw
13 http://www.nationaldefensemagazine.org/articles/2017/4/19/army-industry-see-bright-future-for-robotic-vehicles?utm_source=RC+Defense+Morning+Recon&utm_campaign=4dd6be4ab7-

EMAIL_CAMPAIGN_2017_04_20&utm_medium=email&utm_term=0_694f73a8dc-4dd6be4ab7-81835241
14 http://www.nationaldefensemagazine.org/articles/2017/4/19/army-industry-see-bright-future-for-robotic-vehicles?utm_source=RC+Defense+Morning+Recon&utm_campaign=4dd6be4ab7-

EMAIL_CAMPAIGN_2017_04_20&utm_medium=email&utm_term=0_694f73a8dc-4dd6be4ab7-81835241
15 http://www.nationaldefensemagazine.org/articles/2017/4/19/army-industry-see-bright-future-for-robotic-vehicles?utm_source=RC+Defense+Morning+Recon&utm_campaign=4dd6be4ab7-

EMAIL_CAMPAIGN_2017_04_20&utm_medium=email&utm_term=0_694f73a8dc-4dd6be4ab7-81835241
16 http://www.nationaldefensemagazine.org/articles/2017/4/19/army-industry-see-bright-future-for-robotic-vehicles?utm_source=RC+Defense+Morning+Recon&utm_campaign=4dd6be4ab7-

EMAIL_CAMPAIGN_2017_04_20&utm_medium=email&utm_term=0_694f73a8dc-4dd6be4ab7-81835241
17 http://www.defensenews.com/photos/ground-robotics-army?utm_source=Sailthru&utm_medium=email&utm_campaign=EBB%204.13.17&utm_term=Editorial%20-%20Early%20Bird%20Brie
18 http://www.defensenews.com/articles/army-poised-to-transform-ground-robotics-industry
19 http://www.defensenews.com/articles/army-poised-to-transform-ground-robotics-industry

Armed Robotic Combat Vehicle (ARCV)

UGV "MAARS"
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be the first contract that requires various 
payloads like fiber optics, manipulator 
arms and radios to work within the pro-
file. For the Army’s future small UGV –  
the Common Robotic System (Individu-
al) – the service wants a “man-packable 
robot that is under 25 lbs (11 kilograms) 
and highly mobile, equipped with ad-
vanced sensors and mission modules for 
dismounted forces.” The design will allow 
operators to reconfigure for various mis-
sions quickly in the field20.

Further down the road, the Army is ex-
pected to procure a Common Robotic Sys-
tem (Heavy), a vehicle-transportable sys-
tem weighing 500 to 1,000 lbs (226 to 453 
kilograms) to perform “highly dexterous 
manipulation procedures” for explosive 
detection and disarming vehicle-borne 
IEDs from a safe distance, according to a 
presentation slide included in the briefing 
at Selfridge. The CRS(H) UGV will also be 
designed to easily reconfigure with vari-
ous modules and payloads. Other concepts 
in the Army’s Robotics and Autonomous 
Systems Strategy include leader-follower 
technology where a manned lead truck 
would be followed by three unmanned ve-
hicles in a convoy. The idea is to be able 
to increase the number of convoys that can 
run in a 24-hour period and keep soldiers 
out of harm’s way21.

CONCLUSION

Besides the Russian Ministry of Defense-
directed office mentioned earlier, in order 
to formulate battlefield needs for the next 
10–20 years and to justify developments of 
military robotics, Russia launched an an-
nual conference in 2016 called “Robotiza-
tion of the Armed Forces of the Russian 
Federation.” Colonel Sergey Popov, head 
of the Main Research and Testing Center 
for Robotics of the Ministry of Defense, 
spoke on February 10, 2016 at the inaugu-
ral event, stating that “the main objectives 
of Russian Armed Forces' robotization are 
to achieve a new quality of weapons to im-
prove the effectiveness of combat missions 
and to reduce losses among servicemen.” 
In particular, he said: “By using military 
robots, we will be able to reduce combat 
losses, minimize damage to life and health 
of servicemen in the course of their pro-
fessional activities and at the same time 
ensure the required efficiency in accom-
plishing military tasks.” The main goals 
of this annual conference are attempts at 
standardization of designs and testing cri-
teria, as well as facilitation of inter- and 
intra-government dialogue on UGV devel-

opments. These goals are also in line with 
American wish-list for its own UGV devel-
opments for the next several decades. 

Russian military publications like 
“Independent Military Review” (NVO) 
recently highlighted the slow but steady 
progress of domestic robotic systems de-
velopment in the country: “Last year (in 
2016), the development of normative and 
technical documents of general require-
ments for robotic systems was completed. 
Today, the government, military and in-
dustrial bodies are clarifying current con-
ceptual and policy documents that will de-
termine the strategy for the development 
of robotics in the Armed Forces. There is 
also a state defense order for research and 
development work on creating promising 
models of such military robots.”

Interestingly enough, the United States 
seem to be behind Russia – for now – in de-
veloping heavier, tank-sized machines like 
“Uran-9” and “Vihr”, and are ahead of Rus-
sia when it comes to small UGVs designed 
to ease the burden of situational aware-
ness, demining and explosive ordnance 
disposal. Much of this has to do with each 
country’s threat perception that so far has 
guided its unmanned systems develop-
ment. Since Russia is first and foremost a 
Eurasian land power, it is envisioning mili-
tary robotics assisting in land operations 
against well-armed and fortified enemies, 
necessitating tank-like UGVs, along with a 
system of other unmanned machine sup-
porting the future versions of “Uran-9” 
and “Nerehta” vehicles. 

On the other hand, the United States 
have engaged primarily in expeditionary 
operations around the world, where it 
operated without peer adversaries, which 
in turn led to unmanned systems acting 
mostly in logistics and situational aware-
ness roles. Over the past two decades, 
American military has also engaged in 
COIN (counter-insurgency) operations, 
and simply did not need a heavy military 
robot to fight COIN adversaries who were 
far behind the US technologically – its 
UGV park consisted of demining and SA 
robots. This type of outlook shapes many 
US perceptions of future military robotics 
in upcoming conflicts, even as peer adver-
saries like Russia and China have made 
great strides in military modernization 
and operational capabilities. 

Today, notions like combat in “mega-
cities” – sprawling urban centers with over 
10 million population – shape American 

military’s thinking about where its forces 
(especially Marines) may fight in the com-
ing years or decades. The United States 
are looking at emerging threats where 
military, economic, religious, ethnic and 
socio-cultural threats combine, and that 
means precision-style fighting where col-
lateral damage is unwelcome. Such plan-
ning calls for smaller unmanned systems 
on the US Army’s and Marine’ drawing 
boards. In contrast, Russia may be gearing 
up for a different type of war, even as its 
recent battlefield experience in Chechnya, 
Eastern Ukraine and Syria is bringing its 
closer to America’s aperture of combating 
state and non-state actors in dense popula-
tion settings. 

That does not mean that the US is actu-
ally behind technologically in this new un-
manned race, since American forces have a 
wide array of other advanced weapons to 
augment their existing warfighting capa-
bilities with land, sea, space and sea-based 
information and situational awareness, as 
well as strike platforms. What this does 
reveal are short-to-mid-term priorities of 
both militaries as new technology allows 
for rapid innovation and experimentation 
with existing and emerging concepts. Un-
less a major crisis prompts Americans to 
rapidly field a tank-sized UGV armed to 
the teeth, both the US Army and US Marine 
Corps will pursue a slow development and 
implementation strategies aimed at easing 
their warfighter burden and not necessar-
ily replacing existing manned ground plat-
forms with UGV-based heavy firepower. 

Russia, meanwhile, will pursue the 
testing and continued evaluation of its nu-
merous combat platforms, and we may get 
to see such UGVs in action before Ameri-
cans field theirs. On the other hand, given 
how much US forces and observers were 
surprised by adversarial use of unmanned 
platforms in Syria, Iraq, and Ukraine, the 
American military may prompt its lead-
ership and defense industries to come up 
with similar solutions in the shortest pos-
sible time. 

For now, Russia seems to lead the pack 
of advanced international militaries that 
includes United States, European Union, 
Israel and China in heavier-armored un-
manned ground platforms. 

20 http://www.defensenews.com/articles/army-poised-to-transform-ground-robotics-industry
21 http://www.defensenews.com/articles/army-poised-to-transform-ground-robotics-industry
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he Arctic is now the subject of dispute 
only in the halls of the UN. However, it 
will not always be this way: Over time 
this region may become the cause of 

conflicts. Russia understood this, and began 
the ambitious construction of the military 
base “Arctic Shamrock” in 2007 on Alex- 
ander the First Island of the Franz[CQ] Jo-
sef Land archipelago. The base has a staff 
of 150, and various kinds of military equip-
ment have been upgraded for its servicing 
and combat duty.

Russia utilizes ground, airborne, mari-
time equipment (including icebreaking 
equipment), various anti-aircraft defense 
systems and electronic reconnaissance 
facilities in the Arctic. Let us consider the 
most interesting and important models of 
Russian Arctic military equipment.

GROUND EQUIPMENT

TREKOL cross-country vehicles, which ac-
commodate 8–14 persons and are capable 
of operation at temperatures as low as mi-
nus 60 degrees Celsius, have become the 
main means of transportation under such 
harsh climatic conditions.

DT-10PМ and DТ-30PМ Vityaz two-
section carrier vehicles, which operate at 
temperatures as low as minus 60 degrees 

The Arctic has become the subject of hot debate among politicians; 22% of all 
undiscovered world resources are located in this region. A growing number of countries 
are declaring their rights to possess these resources. Russia is also defending its 
interests, claiming that the Lomonosov Ridge and Mendeleyev Heights constitute  
a direct continuation of the Siberian continental plateau. Owing to global warming  
the number of impassable glaciers will decrease, freeing the way to the immense 
reserves of hydrocarbons. 

Text 
by Artur Kovalivsky

“Military and industrial complex experts with the Mead Tank-
Automotive Command of the Ministry of Defense of the RF will carry 
out the testing of advanced military equipment in the Arctic region” –  
ARMY GENERAL DMITRY BULGAKOV, DEPUTY 
MINISTER OF DEFENSE OF RUSSIA

“The Arctic region is the most important 
region, which will provide the future  
of Russia” –  
VLADIMIR PUTIN,  
PRESIDENT OF RUSSIA

Celsius, have been successfully tested for 
the performance of durable expeditions, 
and are used for the most extreme and im-
passable territories of the Arctic. The ma-
chines have covered a distance of 2,400 km 
with full autonomy of operations, main-
taining a microclimate within the equip-
ment and its modules. 

А-1 combat snowmobiles and AM-1 
all-terrain vehicles have been used for the 
first time for personnel transport. They 
feature a capability of attaching skis, a 
grenade launcher, small arms and even an 
82-mm mortar, a gasoline fuel tank with 
a self-healing coating, an increased trunk 
compartment for two 20-liter metal gas 
cans, and a pre-start engine heating sys-
tem.

As of now, these are the main types of 
ground equipment available in the Arc-
tic, however, their ranks will be joined by 
heavy combat equipment in the form of 
various modifications of armored person-
nel carriers (APC) and possibly even Т-14 
Armata tanks. The recent presentation of 
a new type of tank armor, designated as 
44S-SV-Sh (developed by the Steel R&D 
facility), provides testimony to this; a spe-
cific feature of this armor is its capability 
to be operated in Arctic climate without 
the loss of its properties.

T

THE ARCTIC.  
A “SHAMROCK” BURSTS 
INTO BLOSSOM

А-1 combat snowmobiles

The promising Rystar infantry combat 
vehicle (ICV), which has a gas-turbine en-
gine and an electric transmission, is being 
tested at the Kurganmashzavod factory. 
It has been developed specifically for the 
Artic, because expendable liquids begin to 
freeze in piston petrol and diesel engines at 
temperatures below minus 10 degrees Cel-
sius. The gas-turbine engine starts and op-
erates even at temperature of minus 50 de-
grees Celsius. These vehicles will be used in 

strategies and technologies



51

01 | 2018 | new defence order. strategy

“A sudden interest of Russia in the Arctic 
regions has set off alarms in the USA 
over the Kremlin’s plans for the tundra” – 
JAMES MATTIS, SECRETARY OF 
US DEFENSE

“Our soldiers and officers dwell in this “Shamrock” as 
though it were some sort of fashionable five-star hotel” –  
VIKTOR BARANETS, RETIRED COLONEL, 
MILITARY OBSERVER OF THE NEWSPAPER 
KOMSOMOLSKAYA PRAVDA

motorized-infantry brigades not only in the 
Arctic, but in the entire Sub-Arctic region.

AIRBORNE EQUIPMENT

Perhaps the main innovation is the Мi-
8АМТSh-VА transport and attack helicop-
ter, designed for operation in Artic and 
extreme northern conditions. The Мi-
8АМТSh-VА is a highly upgraded version 
of the Мi-8АМТSh-V.

This helicopter is equipped with two 
2,700 horsepower VK-2500 engines that 
feature a TA-14 auxiliary power unit, 
which, unlike the previous versions of 
this helicopter, are entirely manufactured 
in Russia. The Arctic modification of the 
helicopter is outfitted with new navigation 

equipment, including a position monitor-
ing satellite system (PMSS-М) and inertial 
equipment of the BINS-SP-1 type, which is 
also installed in SU-35S and Su-57 fighters. 
The Arctic helicopter will be also equipped 
with the PKV-8 digital autopilot and RPA-
500 location equipment to search for peo-
ple in distress. The helicopter can be fitted 
with Shturm or Ataka antitank guided mis-
siles (ATGM), or Igla air-to-air missiles. 
The Мi-8АМТSh-VА is equipped with the 
Vitebsk electronic warfare system (EWS) 
for the defense against hand-held air de-
fense systems (MPADS). A crucial differ-
ence between the Arctic modification and 
other versions consists of four additional 
fuel tanks, which make it possible for the 
helicopter to cover a distance of 1,500 km, 

while other modifications are able to fly 
only 500 km.

The world’s largest helicopter, the Мi-
26Т2, and the shipborne version of the Kа-52K 
helicopter, will be adapted for Arctic condi-
tions. Special attention will be focused on the 
use of unmanned aerial vehicles at the “Arctic 
Shamrock” base, ranging from Orlan-10 and 
Forpost light reconnaissance vehicles to vari-
ations of strike Orion-E strike drones, which 
are being developed specifically for the Arctic 
regions featuring flight duration of 24 hours; 
as well as the civilian Altair heavy drone that 
features an imposing flight duration of 10,000 
km and operation during 48 hours.

AIR DEFENSE FACILITIES

The incorporation of the most power-
ful and hi-tech air defense (AD) facilities 
available in the inventory of the Armed 
Forces of Russia was one of the first meas-
ures taken by Russia for strengthening its 
positions in the Arctic.

S-400 TRIUMPH

This production of the Almaz-Antei con-
cern is capable of killing any type of air-

TREKOL cross-country vehicles

The military base 
“Arctic Shamrock”

Unmanned aerial vehicle Orion

AM-1 all-terrain vehicles
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borne targets, from stealth aircraft to stra-
tegic aviation employing active electronic 
jamming. In addition, S-400 is capable of 
killing theater ballistic missiles. Its maxi-
mum range is 400 km, and it can hit a 
target with a speed of 4.8 km/second at 
altitudes ranging from several meters to 
several dozens of kilometers.

PANTSYR-SА

The Pantsyr-SА short-range air-defense 
missile system is an upgraded version of 
the Pantsyr-S1, for use in the Arctic.

The system is mounted on the DT-
30PМ two-section tracked-transporter for 
terrain crossing capability. The Pantsyr-SА 
installed on this platform has a maximum 
speed of 45 km/h by road and 5-6 km/h 
afloat, at that, with an impressive driving 
distance of 700 km.

Another difference between Pantsyr-
SА and Pantsyr-S1 is the absence of the 
2А38М 30-mm cannon in the Arctic ver-
sion, which has been replaced by an in-
creased number of surface-to-air missiles, 
18 instead of 12. The Arctic version is also 
equipped with the new S-range radar, ca-
pable of engaging four targets simultane-
ously from a distance up to 20 km, and at 
an altitude ranging from 5 m to 15 km.

TOR-М2DТ

The Tor-М2DТ, as with Pantsyr-SА, is the 
Arctic modification of the Tor anti-aircraft 
missile system, which can operate under 
conditions of extreme cold weather. The 
anti-aircraft missile system is installed on 
the chassis of a DТ-30PМ carrier. The Tor-
М2DТ is armed with 16 vertical-launch 
surface-to-air missiles with a maximum 
range of 12 km and a maximum intercep-
tion altitude of 10 km. Tor is able to hit up 
to four airborne targets simultaneously.  
A specific feature of the new modification 
of the Tor anti-aircraft missile system is 
the ability to be fully automated, which 
turns Tor into an unmanned missile sys-
tem.

The Podsolnukh radar has been de-
ployed and adapted for operation at low 
temperatures for early target detection in 
the Arctic. It is able to detect, identify and 

track up to 300 maritime and 100 airborne 
targets at a distance of 450 km.

MARITIME EQUIPMENT

Military fifth-generation icebreakers 
are being developed specifically for the 
military facilities of the Arctic. These ice-
breakers are able to perform not only the 
functions of icebreakers, but also those 
of combat ships patrolling Arctic waters. 
Launched in 2016, the diesel electric mili-
tary icebreaker Ilya Muromets, of design 
21180, became the lead ship of this class.

Military icebreakers of the fundamen-
tally new design 23550 are being built; 
they are able not only to perform icebreak-
er functions, but also to carry on board Ka-
libr cruise missiles, Ka-27 helicopters, and 
two Raptor fast attack craft. The keel of 
the first ship of such class, the Ivan Papa-

nin, was laid on April 19, 2017; the keel of 
the second icebreaker, Nikolai Zubov, will 
be laid in 2018.

FINAL RESULTS

The construction of the required infrastruc-
ture in the Arctic has been given priority sta-
tus. A considerable increase in the number 
of aircraft is planned in this region in the fu-
ture; about nine aerodromes for all classes 
of aviation equipment will be restored and 
built from scratch for this purpose.

Proceeding from the above, it is pos-
sible to conclude that Russia has taken 
the development and defense of its sec-
tor of the Arctic seriously, which will help 
more confidently and significantly claim 
its rights for these and other contested 
regions of northern territories in the fu-
ture. 

The Мi-8АМТSh-VА transport and attack helicopter

Tor-М2DТ

The Pantsyr-SА short-range  
air-defense missile system
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n the 1930s, the Soviet Union began 
exploration and development of its polar 
possessions. Towns and settlements 
began to be built in Siberia and in the 

Far East that could be supplied only via 
the Northern Sea Route (NSR). This is how 
the so-called “Severny Zavoz” (supply of 
goods to northern Russia) appeared. The 
NSR is used for the transport of mined 
natural resources. However, the climatic 
and navigation conditions did not allow 
for year-round use of this route, but only 
certain summer months of navigation. 

The northern Russian 
territories, including 
coastal waters of the Arctic 
Ocean, are rich in natural 
resources, first of all, in oil 
and gas, as well as coal and 
non-ferrous metals. Nature 
presented a unique traffic 
lane to Russia between  
the semi-spheres – 
the Northern  
Sea Route. 

Russia’s Nuclear-
Powered Fleet:  
A New Element

LENIN:  
THE FIRST NUCLEAR-POWERED ICEBREAKER 

In order to increase the periods of 
navigation, the Soviet Union began to build 
a fleet of icebreakers. The Iceberg Central 
Design Bureau was established in 1947 in 
Leningrad (Saint Petersburg) to develop 
designs for domestic icebreakers. The 
emergence of nuclear reactors led almost 
immediately to their use as propulsion 
systems for ships and submarines. In the 
early 1950s, the Council of Ministers of 

Text by Dmitry Boltenkov

the Soviet Union adopted a decision on 
the development of nuclear-powered ship 
power plants. In 1953, the Soviet Union 
took a decision to build a nuclear-powered 
icebreaker. Construction of the first 
nuclear-powered submarine, K-3, had been 
launched a bit earlier. The first nuclear-
powered submarine and the first nuclear-
powered icebreaker were completed nearly 
simultaneously. 

The flag of the Soviet Union was hoisted 
over the icebreaker Lenin on December 3, 
1959, the birthday of the Russian nuclear-

RUSSIA is the only country to successfully operate a nuclear-
powered commercial fleet. The Soviet Union and Russia 
successfully built 10 nuclear-powered commercial surface ships. 
In the 1960s, the United States, Germany, and Japan built one 
nuclear-powered commercial ship each. The operation of these 
ships has not been reliable.

The North-West passage 
to the Pacific Ocean as 
the foreign analog of the 
Northern Sea Route is 
economically unviable, 
and lacks infrastructure.

I
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powered icebreaking fleet. The icebreaker 
Lenin was four times more powerful than 
the most powerful Soviet icebreaker of the 
day, the Iosif Stalin. The Lenin became 
the world’s first nuclear-powered surface 
ship. The navigation period in the western 
Arctic (from Murmansk to the Yenisei river) 
increased from three to 11 months because 
of the Lenin. In 1989 the Lenin was put into 
storage. Since 2009, the first Soviet nuclear-
powered icebreaker has been a museum in 
the port of Murmansk, and is a national site 
of cultural and technical heritage.

THE SECOND GENERATION  
OF NUCLEAR-POWERED ICEBREAKERS

The need to expand the periods of Arctic 
navigation demanded the construction of 
more powerful icebreakers. In 1964, the 
designing of the second-generation of 
nuclear-powered icebreakers was begun. 
Between 1971 and 1977, two icebreakers, 
the Arktika and the Sibir, Project 10520, 
were built. These icebreakers are 1.7 
times more powerful than the Lenin. On 
August 17, 1977 at 4 a.m. Moscow time, 

the icebreaker Arktika became the first 
surface ship to reach the North Pole.

Over the period of its service, the 
Arktika covered more than million 
nautical miles. The navigation period 
has grown with the Arktika and the 
Sibir to 8–9 months a year, and in the 
western sector of the NSR it has become 
practically year-round.

In 2011, the Arktika was mothballed 
and slated to be scrapped, possibly between 
2018 and 2020. However, some consider it 
necessary to preserve the ship as a memorial. 

Since the 1990s, 
nuclear-powered 
icebreakers have 
conducted tourist 
cruises to the 
North Pole

THE NORTHERN SEA ROUTE  
is a main traffic artery, nearly 5,500 km  
long. There are more than 50 ports 
along the route, including Igarka, 
Dudinka, Dickson, Tiksi, Pevek,  
and Provideniya. 

Between 1960 and 1989,  
THE ICEBREAKER LENIN covered 
more than 654 thousand nautical 
miles, participated in 26 Arctic 
navigations, and convoyed 3,717 ships 
through the ice. Its nuclear power 
plant was replaced between 1966 and 
1970.

THE LIGHTER-CARRIER SHIP 
SEVMORPUT, Project 10081.  
Ship displacement – 61,000 tons; 
length – 260 meters; width –  
32.2 meters; draught – 11.8 meters. 
Full speed – 20.8 knots. One KLT-40 
32.5 MW reactor was installed on the 
ship. The ship carries a crane of KONE 
Corporation featuring capacity of  
500 tons for handling operations.  
The ship is capable of breaking 
through ice nearly one meter thick and 
can carry 74 lighters or 1,336 standard 
20-feet containers on board. 

THE ICEBREAKER 50 LET 
POBEDY, Project 10520М1. Ship 
displacement – 25,168 tons; length –  
159.6 meters; width – 30 meters; 
draught – 11 meters. Speed in ice-free 
water – 18 knots; speed in ice with 
thickness of 2.7 meters – 2 knots. 
Propulsive power of two OK-900A 
reactors – 54 МW.

LIQUEFIED GAS TANKER 
OF THE “CHRISTOPHE DE 
MARGERIE” class features the 
following characteristics: deadweight –  
80,200 tons; length – 299.0 meters; 
width – 50.0 meters; tanker depth – 
26.5 meters, draught – 11.8 meters, 
speed – 19.5 knots, cargo-carrying 
capacity – 172,600 m2. Ice class 
corresponds to Arc7 category, which 
allows the tanker to independently 
break through ice up  
to 2.1 meters thick. 

THE ICEBREAKER LENIN,  
Project 92, had the following 
characteristics: displacement  
of 19,420 tons; length – 134 meters; 
width – 27.6 meters; draught –  
9.5 meters. Three ОK-150 nuclear 
reactors were installed on the 
icebreaker. A modernization installed 
two ОK-900 reactors, which generated 
32 МW of propulsive power.  
The icebreaker was capable of speeds 
up to 20 knots in ice-free water. 

THE ICEBREAKER ARKTIKA, 
Project 10520, had the following 
characteristics: displacement – 23,000 
tons; length – 148 meters; width –  
30 meters; draught – 11 meters. Two 
OK-900 reactors, 54 МW of power.  
The icebreaker was capable of 
breaking through ice nearly three 
meters thick at the speed of  
2.25 knots, in ice-free water it had  
the speed of 21 knots. The service  
life of the icebreaker was  
100,000 operating hours.

THE ICEBREAKER TAIMYR, 
Project 10580. The icebreaker 
displacement is 21,000 tons; length –  
151.8 meters; width –  
29.2 meters; draught – 9 meters; 
power of nuclear power plant –  
37 МW; speed – 18.5 knots.  
One KLT-40М reactor was installed  
on the ship. The icebreaker is capable 
of breaking through ice  
2 meters thick.

NORTHERN SEA ROUTE

SUEZ CANAL ROUTE
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The Sibir is presently being scrapped at the 
Nerpa plant in Snezhnogorsk.

At the end of the 1970s, the government 
of the USSR made the decision to build 
three more Arktika class icebreakers, 
two shallow-draught nuclear-powered 
icebreakers for operation in the mouths of 
the Arctic rivers, and develop the design of 
the lead icebreaker with power exceeding 
150,000 horsepower (110 МW). 

 The project produced the icebreakers 
Rossiya, Sovetsky Soyuz, and Yamal in 
the 1980s. Between 1989 and 1990, the 
icebreakers Taimyr and Vaigach were 
built with the participation of Finland.  
A peculiarity of these icebreakers was their 
draught of 8 meters, making it possible 
to be operated in the mouths of the Ob 
and Yenisei rivers, which Artika class 
icebreakers were unable to enter.

In the 1980s, CDB Iceberg, Project 
10560, was designed, featuring a power 
plant of 150,000 thousand horsepower 
and displacement of 56,000 tons. This 
icebreaker would have been named the 
Ural, however, it was not built because 
of the economic difficulties of the Soviet 
Union in the late 1980s.

The icebreakers Rossiya and Sovetsky 
Soyuz by this time reached the end of their 
service, and were mothballed and slated 
to be scrapped after 2018. The Yamal was 
commissioned after the disintegration of 
the Soviet Union, and in 1996 it became 
the first ship to reach the Northern Pole of 
Inaccessibility. The Yamal is expected to be 
in service until 2027–2028.

In 2016–2017, the service life of the 
icebreakers Taimyr and Vaigach was 
extended by five years. These ships will 
serve until at least 2023, and possibly until 
2026.

In 1988, one more icebreaker of Project 
10520 was ordered. The emerging economic 
difficulties of the 1990s hindered the 
construction of the ship, and the flag was 
hoisted on the icebreaker 50 Let Pobedy 
only in 2007.

In the 1970s, lighter-carrier ships 
became popular the world around. The 
USSR did not avoid this trend, and built a 
fleet of such ships. It was decided to build 
nuclear-powered lighter-carrier ships. In 
1988, the lighter-carrier ship Sevmorput 
was built in Kerch at the Zaliv plant. The 
construction of a second ship of this class 
was cancelled. The lighter-carrier ship 
operated for some time on the Vladivostok –  
Vietnam line. Beginning in 1993, it was 
moved to the Murmansk – Dudinka 
line. At the end of 2013, the ship, which 
had already been decommissioned and 

Icebreaker "Arktika"

Icebreaker "Rossiya"

Icebreaker "50 Let Pobedy"
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mothballed, was returned into operation. 
Since May 2016 the Sevmorput has been 
transporting cargo in the Northern Sea 
Route line.

FSUE ROSATOMFLOT

In Soviet times, nuclear-powered ice- 
breakers were incorporated into a state 
organization, the Murmansk Shipping 
Company. A special base was established 
in Murmansk for nuclear-powered ships, 
where they were repaired and their nuclear 
reactors were recharged.

In 1993, the Murmansk Shipping 
Company was reincorporated as a joint-
stock company. According to Russian law, 
nuclear-powered icebreakers and the 
facilities for their maintenance cannot 
be privately owned. Subsequently, the 
state delegated to Murmansk Shipping 
Company the management of these 
nuclear facilities.

Rosatom, the State Atomic Energy 
Corporation, was founded on December 
18, 2007. The corporation combines assets 
in the field of nuclear power engineering, 
the design and construction of nuclear 
power plants, and the power engineering 
industry. According to a presidential 
decree of March 20, 2008, the Federal State 
Unitary Enterprise (FSUE) Rosatomflot 
was established as part of Rosatom, which 
included the nuclear-powered icebreakers 
and nuclear maintenance ships.

Rosatomflot has been charged with the 
following main tasks:

– icebreaker support of ships pilotage 
along the lines of the Northern Sea Route;

– marine transportation on the nuclear-
powered lighter-carrier ship Sevmorput; 

– provision of field, research and rescue 
operations in the Arctic Ocean; 

– conducting tourist cruises to the 
North Pole; 

– maintenance and repair for the 
nuclear-powered fleet; 

– providing operations for the Ministry 
of Defense of Russia.

As of 2017, Rosatomflot comprises four 
nuclear-powered icebreakers – the Yamal, 
the 50 Let Pobedy, the Taimyr, and the 
Vaigach; and the nuclear-powered lighter-
carrier ship Sevmorput. There are also 
four maintenance ships. The following 
icebreakers are in storage and reserve: 
the Rossiya, the Sovetsky Soyuz, and the 
Arktika. The icebreaker Lenin is a museum. 

Rosatomflot is based in Murmansk. 
The FSUE coastal base and icebreakers are 
secured by ad hoc formations of the Federal 
National Guard Troops Service.

In 2017, Deputy Prime Minister Dmitry 
Rogozin announced plans to build a 
structure within Rosatom Corporation 
that would provide public services in the 
field of maritime activity and manage 
the state property within the NSR and 
adjacent territories. Rosatomflot is 
expected to be reorganized into a new, 
more powerful structure, which most 
probably will be named Sevmorput State 
Corporation. Further, it will be possible to 
include ice-class cargo ships into this new 
Corporation. 

After the construction of major 
terminals, including a possible liquefied 
natural gas (LNG) hub in Kamchatka, 
Russia will obtain a national transportation 
system for the delivery of hydrocarbons 
and other gases to the world markets via 
the Northern Sea Route.

According to governmental plans, 
Rosatomflot after 2020 will be the only 
organization in Russia that handles the 
recharging of nuclear reactors, both in 
combat ships and submarines of the 
Russian Navy, and in its own fleet.

THE 21ST CENTURY

In the early 2000s, Russia began to 
develop new natural gas and oil fields in 
its Arctic territories. One such field is the 
Yuzhno-Tambeiskoe gas field on the Yamal 
peninsula. Its natural gas reserves are 
estimated at 1.3 trillion m2. 

This field development, the Yamal LNG 
project, includes construction of facilities 
for natural-gas liquefaction. The plant’s full 
capacity is estimated at 16.5 million tons of 
LNG per year. A sea port has been built in 
Sabetta village. 

In 2012, President Vladimir Putin stated 
that “the revival of the Northern Sea Route 
begins in Sabetta.” A series of Arctic LNG 
carriers of “Christophe de Margerie” class 
is being built in South Korea. The first 
LNG loading to the tanker “Christophe 
de Margerie” began on December 8, 2017 
in the port of Sabetta, President Putin in 
attendance. Investment in the project is 
estimated at $27 billion. Arktika-LNG, a 
new project for gas recovery from the Gyda 
deposit located on the eastern coast of the 
Gulf of Ob, is being established.

The launching of the Yamal LNG 
project to a new capacity will help increase 
the volume of gas export by more than 
10% and increase Russia’s share of the 
world LNG market between 8 and 9%. The 
establishment of a liquefied natural gas 
production facility and the construction 
of a LNG carrier fleet will bring Russia to 

Icebreaker "Sibir"

Icebreaker "Yamal"

Icebreaker "Sovetsky Soyuz" 

Icebreaker "Taimyr"
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new gas markets. Russia will be able to 
supply gas to new clients in Asia, China, 
and Korea. Russia may also be able to 
enter new European markets, for example, 
France, where there is no Gazprom gas 
pipeline. This fact reduces the dependence 
of Russia on gas export to European 
countries, considering the current state of 
gas export via the gas transmission network 
of Ukraine, and the uncertainty of the 
status of the Nord Stream-2 gas pipeline 
construction. In the future, Russia may also 
enter LNG markets on the level of Qatar.

The other current and promising 
projects are the Novy Port oil deposit 
in the Gulf of Ob (the drilling platform 
Prirazlomnoe), coal recovery in Taimyr, 
recovery of the Messoyakha deposits oil from 
the Gyda peninsula. Nornikel Ore Mining 
and Smelting Works, which provides up to 
1% of the country’s gross domestic product, 
also remains an important customer of the 
nuclear-powered icebreaking pilotage.

Plans are in place to make Sabetta a 
multifunctional port in the future to effect 
export of not only gas and oil from Yamal, 
but also grain from Siberia, metals from 
the Urals, coal from the Kuzbass, and oil 
products from Tatarstan and Bashkortostan 
via the NSR.

In 2016, according to Rosatom 
Corporation data, 400 ships with a volume 
capacity of 5.3 million tons were piloted 
by Atomflot. In all, the total cargo traffic 
in the Northern Sea Route amounted to 
7.27 million tons. The cargo traffic of the 
Ministry of Defense amounted to 700 
thousand tons. 

In September 2017, the Ministry for the 
Protection of the Environment and Natural 
Resources of the Russian Federation 
published a forecast of volumes of raw 
materials transportation from the aquatic 
area until 2030. The main cargo traffic will 
be related to the transportation of LNG, oil 
and coal. According to the basic scenario 
(of already approved projects), cargo traffic 
will reach 25 million tons per year, while 
taking into account the license obligations 
and plans of the companies, it will attain 40 
million tons by 2020 via the NSR. In 2025, 
the forecasted cargo traffic will amount to 
37 million and 67 million tons respectively, 
while in 2030, it will equal 41 million and 72 
million tons, respectively.

In the future, Russia plans to carry out 
wide-scale prospecting and the exploration 
of oil and gas in the Arctic Ocean shelf.

It is impossible to implement these 
projects without Russia’s nuclear-powered 
icebreaking fleet.

Thus, Atomflot is becoming an 
important tool of the Russian economy 
growth.

Russia also actively offers the use of 
the NSR route for transportation of cargoes 
from Europe to the Far East, since the route 
from Rotterdam to Japan via the NSR is 10 
days shorter than via the Mediterranean 
Sea, the Suez Canal, and the Indian Ocean. 
So far, this offer is not in great demand 
among Western transportation companies, 
first of all because of the absence of 
guaranteed all-season navigation via the 
NSR.

Recently, Russia has boosted its 
military activity in the waters of the Arctic 
Ocean. At present, Russia is building a large 
network of military bases on the islands 
and adjacent territories of the Arctic Ocean. 
The Northern Fleet is regularly carrying out 

exercises in Arctic waters. Previously, ships 
of the Northern Fleet performed operations 
in the Kara Sea and waters east of it only 
during World War II. Most frequently, the 
current operations are being carried out 
accompanied by the nuclear-powered 
icebreaker fleet. Supply support of military 
bases has become one of the tasks of the 
restored lighter-carrier ship Sevmorput.

THIRD-GENERATION ICEBREAKERS  
OF PROJECT 22220

It became clear in the early 2000s that 
the operational life of nuclear-powered 
icebreakers of Soviet build was nearing its 
end. The beginning of the implementation 
of the Yamal-SPG project became another 
important aspect of building new nuclear-
powered icebreakers. Russia managed to 

Icebreaker "Vaigach"

Icebreaker Project 22220 (LK-60Ya)
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save its designing staff and the CDB Iceberg 
developed Project 22220 (LK-60Ya) for a 
new icebreaker in 2009. This icebreaker 
was developed according to the so-called 
“dual-draught concept.” An icebreaker 
of this concept features a specific ballast 
pumping system, which makes it possible 
to adjust its draught. Filling its ballast 
tanks with water, the nuclear-powered 
ship increases its draught, and accordingly 
increases its icebreaking capability under 
difficult ice conditions. When approaching 
the mouths of Siberian rivers, where the 
draught of ships should not exceed 8.5 
meters, the nuclear-powered ship can drop 
its ballast and float up. Such a ship design 
will allow its use in deep Arctic waters, 
and in the shallow waters of the mouths 
of Arctic rivers. Thus, the icebreaker will 
be able to operate not only in the western 
Arctic region: in Barents Sea, Pechora 
Sea and Kara Sea, but also in the shallow-
water areas of the mouth of the Yenisei and 
in the area of the Gulf of Ob. Icebreakers 
of this design will be able to replace the 
icebreakers of the “Arktika” and “Taimyr” 
classes, and will be classified as Universal 
Nuclear-Powered Icebreakers.

Such ships will become the largest and 
most powerful icebreakers in the world. 
Currently, the most powerful diesel-electric 
icebreaker, the Viktor Chernomyrdin, has 
a displacement one third smaller and the 
plant power of only 25 MW.

The ships feature the following 
characteristics: length –173.3 meters; width –  
34 meters; draught – 10.5 meters/8.5 
meters. The icebreaker displacement will 
amount to 33.5 thousand tons. The ship will 
have two RITM-200 reactors. It features 60 
МW of power at the shafts. Speed in ice-
free water will be 22 knots. The icebreaker 
will be able to overcome ice with thickness 
up to 2.8 meters at the speed of 1.5–2 knots. 
The icebreaker service life is expected to be 

40 years. The crew will comprise 75 people. 
Owing to their width, the new icebreakers 
alone will be able to pilot tankers with 
displacement up to 70,000 tons in the 
Arctic regions.

The RITM-200 nuclear reactor belongs 
to a new generation of nuclear reactors. The 
main equipment will be arranged inside of 
the steam-generating unit. As a result, the 
unit is 2 times lighter and 25 МW more 
powerful than KLT units used presently on 
nuclear-powered ships. The established 
service life of such a reactor is 40 years, 
which corresponds to the service life of the 
icebreaker. It is scheduled to recharge the 
reactor once in seven years.

In August 2012, the Rosatom 
Corporation and Baltiysky Zavod – Sudo- 
stroeniye LLC signed a 37 billion ruble 
contract to build the lead icebreaker. 

The keel of the nuclear-powered ice- 
breaker Arktika was laid on November 5,  
2013. The icebreaker was launched on June 
16, 2016. The subsequent two icebreakers 
have become more expensive. In May 
2014, the Rosatom Corporation ordered 
the second icebreaker, Sibir, and the 
third icebreaker, Ural, for a total cost of 
84.4 billion rubles from Baltiysky Zavod – 
Sudostroeniye LLC. The keel of the Sibir 
was laid on May 26, 2005 and the ship 
was launched on September 22, 2017. 
The keel of the Ural was laid on July 25, 
2016. Initially it was planned to delivery 
the icebreakers to Rosatom in December 
2017, December 2019 and December 2020, 
respectively. It should be noted that the cost 
of building the nuclear-powered icebreaker 
can be commensurated with the cost of 
building a nuclear-powered ballistic missile 
submarine.

However, the rupture of industrial 
and technical ties with Ukraine and the 
countries of the European Union in the 
wake of the famous events of the Crimean 

spring of 2014, and the general degradation 
of expertise in the construction of such 
complex technical objects in the 1990s, have 
combined to push the delivery date back two 
years. The Arktika is now set to be delivered 
in May 2019, the Sibir in November 2020, 
and the Ural in November 2021.

At the same time, the rupture of some 
technical ties has had a positive impact 
on the Russian industry. If, before, the 
plan had been to test the steam turbines 
for the icebreakers at the Turbine plant 
in Kharkov, now a facility has been set up 
in Russia for the testing of steam turbines 
of any capacity in Saint-Petersburg at 
the Kirov Energomash plant. At the same 
time, Russia has succeeded in building its 
own electric motion systems for nuclear-
powered ships, which previously had to be 
procured in Europe.

Currently, discussions are underway 
about ordering two more icebreakers of 
this series. These two icebreakers will have 
a somewhat different look. They will be 5 
meters wider, which provides for higher 
speeds. The need for these two new ships 
is predicated by the withdrawal of three 
icebreakers from Rosatomflot in the period 
of 2023–2028, as well as with the needs of 
Baltiysky Zavod loading operations.

At the same time, the icebreakers of 
this design will not be able to provide year-
round operation of the NSR. Even more 
powerful icebreakers will be required to 
solve this task.

THE LEAD ICEBREAKER OF PROJECT 10510

The need for year-round operation of the 
NSR and the growth of dimensions of 
tankers and LNG carriers to 300 meters 
long and up to 100 thousand tons of 
displacement revived plans of the late 1980s 
to build a lead icebreaker with a capacity of 
110–120 MW.

In 2015, CDB Iceberg began the 
development of the leading icebreaker LK-
110Ya of Project 10510.

This lead icebreaker will have to 
overcome ice with thickness up to 
4.5–5 meters and feature the following 
dimensions: length of 209 meters; width 
of about 47.5 meters; draught of 13 meters. 
The icebreaker will provide for the pilotage 
of ships featuring displacement of about 
100 thousand tons and hull width of about 
44–50 meters along the NSR line at the 
speed of 10 knots. The operational life 
of the leader is expected to be 40 years. 
Plans are to install a nuclear power plant 
with two reactors of type RITM-400. The 

Liquefied gas tanker  
of the “Christophe de Margerie” class
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icebreaker’s power will equal 120 МW. This 
power will arrive at Azipod propulsion/
steering units located outside of the ship 
hull. Making use of these units the leader 
will allow maneuvering under complex 
conditions either forward, or moving aft, 
or broadsiding. The estimated cost is 75–80 
billion rubles. 

Construction of the leader ship is 
expected to begin in 2019–2020 and end in 
2025. According to estimates of Rosatomflot 
management, there is a demand for three 
such icebreakers. It is believed that year-
round use of the eastern leg of the NSR, i.е. 
export of LNG and oil from Yamal to China 
and other Asian countries, is impossible 
without these icebreakers.

It is necessary to pay special attention 
to the fact that the Navy Command of 
the Soviet Union and Russia has always 
referred to icebreakers as top-priority 
ships for mobilization during wartime. 
As such, it has been planned to deploy 
the artillery and electronic warfare 
systems on the ships of Project 10520. In 
November 2017, media reports appeared 
about the mobilization capabilities of the 
leading icebreaker. Thus, several standard 

modules can be located in its aft. The 
modules correspond to containers, where 
Kalibr and Bal missile systems can be 
arrayed. Other weapon systems can be 
installed on the ships, as well. Without a 
doubt, such mobilization capabilities are 
available with the icebreakers of Project 
22220 that are currently being built. Such 
armed icebreakers can not only protect 
themselves, but also wage combat actions 
in the Arctic Ocean, and defend convoys 
along the Northern Sea Route.

The Severnaya Verf or Baltiysky Zavod –  
Sudostroeniye plants of Saint Petersburg 
will be reconstructed to provide the 
construction of such immense projects. 
A new covered berth will be built at 
Severnaya Verf in the nearest future. It 
will be used to build both nuclear-powered 
lead icebreakers and other large ships, 
including amphibious military ships. One 
of the largest shipbuilding plants, Zaliv in 
Kerch, was returned to Russia in the spring 
of 2014 along with the return of Crimea. 
As stated above, the lighter-carrier ship 
Sevmorput was built at this plant, and the 
plant possesses the biggest shipbuilding 
dry-dock in Russia. The shipbuilding 

plant Zvezda is also being built rapidly in 
the Russian Far East. One should expect a 
contest between the above-named plants 
for the construction of the lead icebreaker. 

Another promising design of the 
nuclear-powered icebreaker is the so-called 
offshore icebreaker, featuring power of 40 
МW, which has been under development by 
CDB Iceberg since 2015. A general concept 
of this design is to build a unified basic 
platform to provide oil and gas recovery 
from the territory of continental shelf of 
Arctic region. 

Thus, by 2030, Russia could have 
a nuclear-powered icebreaking fleet 
comprising not less than eight new 
icebreakers, five of the “Arktika” class and 
three of the lead icebreakers. 

The new nuclear-powered icebreakers 
of both the “Arktika” class and the lead 
icebreakers allow the possibility of solving 
the problem of year-round navigation 
throughout the Northern Sea Route.

The nuclear-powered icebreaking fleet 
is a national endowment of Russia, and the 
development of the Arctic seems impossible 
without it, both in economic and military 
respects. 

Design of icebreaker LK-110Ya of Project 10510

 Another design of icebreaker LK-110Ya of Project 10510

Design of icebreaker LK-110Ya of Project 10510
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TRENDS IN THE DEVELOPMENT  
OF TORPEDOES AFTER WORLD WAR II 

While building its navy at the beginning 
of the Cold war, the Soviet Union concen-
trated its major efforts on producing a great 
number of submarines, since under the 
economic circumstances of those years the 
large-scale production of submarines was 
practically the only method of confront-
ing naval threats. Later, beginning in mid-
1960s, the Soviet Union acquired a large 
ocean-going surface fleet, though subma-
rines played and continue to play a leading 
role in the naval strategy of the national 
fleet. Therefore, their efficiency influences 
significantly the capabilities of the navy of 
the Russian Federation. 

Apart from stealthiness, as well as dif-
ferent technical characteristics of subma-
rines, one of the most important factors 
affecting efficiency of their actions is tor-
pedo. The main emphasis for improving 
torpedoes after World War II in all coun-
tries, besides enhancing their basic charac-
teristics (such as range and speed), was the 
development of homing guidance systems, 
which dramatically increased their combat 
capabilities. The torpedoes used by subma-
rines and ships of the countries that fought 
in World War II were unguided, which sig-

Torpedoes represent the main weapon of the majority of submarines, one of the most  
efficient attack instruments at sea during wartime. Clearly, the capabilities  
of torpedoes as the main weapon of submarines are one of the factors determining  
the efficiency of submarines as a weapons system. 

Text 
by Pavel Rumyantsev

“The latest Russian torpedoes will be furnished with a digital data control 
system, which will help this weapon combine the functions of a reconnaissance 
scout, observation scout, false informer and, of course, an instrument of 
direct attack. Such a system is being produced already and its undelayable 
implementation is required” 
SHAMIL ALIEV, GENERAL DESIGNER OF DAGDIESEL PLANT

nificantly impaired their efficiency. Gen-
erally, in order to increase the probability 
of killing surface targets to acceptable lev-
els, it was necessary to fire torpedoes in a 
“fan” volley. This approach resulted in the 
heavy expenditure of torpedoes to kill one 
target, making torpedo highly efficient 
only against the low-speed transport ships 
(which were the main targets of submarin-
ers at that time). Submarines were quite 
inefficient in fighting big surface ships with 
high traveling speed and maneuverability. 
Emergence of torpedoes with homing guid-
ance systems (HGS) drastically enhanced 
their combat efficiency. 

THE USSR ACQUIRED ITS FIRST  
HOMING GUIDANCE TORPEDOES IN 1961 

Special requirements were developed for 
homing guidance systems of torpedoes in 
the navy of the USSR during the Cold War, 
as the large combat ships of the probable 
enemy were the basic targets for Soviet 

THE TORPEDO IN 
THE RUSSIAN NAVY: 
HISTORY AND PRESENT

submarines, and they had to operate un-
der conditions of NATO’s powerful anti-
submarine warfare system. The HGSs of 
Soviet torpedoes had to feature maximum 
efficiency and in no way restrict the ma-
neuvers of the submarine after launch. The 
fundamentally new 53-61 anti-surface ship 
torpedo, equipped with a unique homing 
guidance system with wake location, began 
to arrive in quantities to the inventory of 
the Navy of the USSR in 1961. 

The principle of such homing guidance 
system consists in the following. Special 
antennas periodically send hydro-acoustic 
pulses upward. When crossing the wake 
of the target ship, the characteristics of the 
received reflected pulse change, and the 
homing guidance system generates com-
mands to the rudder controls. Then, the 
torpedo begins to pursue the target ship 
by periodically crossing the wake, moving 
along a sine curve with the aim of continu-
ous searching for the wake. This “search” 
comes to an end under the bottom of the 

In causing 
combat losses 
torpedoes led all 
other weapons 
used in World 
War II at sea

53-61 anti-surface ship torpedo
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Subsurface launching platforms of Project 955 Borei

Torpedoes were one of the basic types of naval ordnance 
for the Soviet fleet during World War II. They accounted 
for 35% of enemy losses in combat ships and 56% in 
transport ships. Torpedoes were used in all theaters. 
Submarines, anti-submarine aviation and torpedo 
motorboats were used as the basic carriers of torpedoes

Torpedoes were used not only to damage or destroy combat ships 
and transport ships, but to immobilize waterborne transportation, 
the most important component of the enemy’s military potential. 
They forced the enemy to build passive counterweapons, and tie up 
large amounts of resources and forces to protect maritime traffic 
against attacks

target ship with the engagement of the 
magnetic firing system. Until the end of 
the Cold War, torpedoes with this homing 
guidance system were the main system of 
warfare with enemy ships, and represented 
the most dangerous weapon to them, since 
they were practically undetectable by sonar 
countermeasure tools. However, torpedoes 
of this type have an essential drawback; 
they have to be fired at the stern of an en-
emy ship, after which they catch up with it, 
moving not along a straight line, but along 
a sine wave. The aggregate of these factors 
greatly reduces the distance at which a sub-
marine can perform an efficient attack, and 
requires it to come quite close to its target. 

In 1965, the Soviet fleet acquired the 53-65  
torpedo, and four years later its upgraded 

version, 53-65K. This torpedo became the 
main armament of Soviet submarines, and 
a great amount of its kind was exported. 
Submariners like it very much for its high 
dependability and ease of operation. In 
addition, it is inexpensive to manufacture 
and has quite acceptable combat charac-
teristics. 53-65K is capable of covering 19 
kilometers at the speed of 43 knots. This 
torpedo is still the main weapon of Rus-
sian submarines, and in 2011, its production 
was resumed, now in an upgraded version. 
Despite the fact that this torpedo is half a 
century old, it will probably remain on the 
torpedo racks of Russian submarines for a 
long time. 

“SUPER TORPEDOES”  
AGAINST AIRCRAFT CARRIERS

A huge torpedo featuring caliber of 650 mm 
was built specifically for fighting large sur-
face ships of the probable enemy, mainly 
aircraft carriers. This torpedo, designated 
65-76, was acquired by the navy of the 
USSR in 1976. All third-generation multi-
purpose submarines, which still make up 
the main element of Russian submarine 
forces, have been designed to use this tor-
pedo and equipped with 650-mm torpedo 
launchers (TL), in addition to “standard” 

533-mm launchers. So, for instance, the 
submarines of Project 945 feature two 650-
mm and four 533-mm ТL, while the most 
numerous nuclear-propelled submarines in 
the present-day Russian fleet, Project 971, 
are outfitted with four 650-mm and four 
533-mm torpedo launchers. The capabili-
ties of torpedo 65-76 are immense. It is ca-
pable of covering 50 kilometers at the speed 
of 50 knots or 100 kilometers at the speed 
of 30–35 knots. The submarine can launch 
these torpedoes from a depth of 400 me-
ters. This torpedo has been equipped with 
a warhead featuring the explosive force of 
765 kilograms in TNT equivalent. This is 
sufficient to literally break a cruiser-class 
ship into pieces and inflict great damages 
to a strike aircraft carrier. Several of these 
torpedoes can kill it, whereas at least 10 
“regular” torpedoes are required, according 
to experts, to kill a strike aircraft carrier of 
“Nimitz” class. 

In 1991, an improved version of tor-
pedo 65-76А, designated Kit, was added 
to the arsenal. Unfortunately, this torpedo 
became notorious in the present-day Rus-
sian fleet as the cause of the Kursk sub-
marine disaster. These torpedoes have en-
gines that run on highly volatile hydrogen 
peroxide, which requires strict adherence 
with the manufacturer’s instructions and 

Torpedo 65-76А, designated Kit
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directives during storage and operation. 
Unfortunately, such requirements were 
not always observed under the conditions 
in which the Russian fleet existed at the 
end of 1990s. As a result, a faulty torpedo 
ended up aboard the Kursk submarine and 
exploded during a firing exercise, which 
in turn caused detonation of the entire 
torpedo combat ammunition load and the 
death of the submarine within a matter of 
seconds. The tragedy of the Kursk led to 
the withdrawal of all 650-mm torpedoes 
from service, and Russian submarines lost 
their most dangerous weapon. It should 
be noted that if the torpedoes are prop-
erly maintained and stored they do not 
pose any danger, which has been proven 
by the extended experience of operating 
hydrogen-peroxide torpedoes in a number 
of foreign navies, in particular, in Sweden. 
In fact, the decision to withdraw 650-mm 
torpedoes from service was premature and 
reduced the fighting capabilities of Rus-
sian submarines significantly.

FIGHTING SUBMARINES:  
THE MERITS AND DRAWBACKS  
OF ELECTRICALLY-PROPELLED TORPEDOES

Along with the development of anti-ship 
torpedoes, works have been carried out on 
anti-submarine torpedoes. Unlike anti-ship 
torpedoes, anti-submarine torpedoes must 
have the capability to maneuver in two 
planes, and an active acoustic HGS for cer-
tain destruction of the enemy submarine.  
A basic element of such a HGS is a small so-
nar apparatus installed in the nose of the 
torpedo. The active acoustic homing guid-
ance system controls the torpedo on the ba-
sis of acoustic pulses emitted by the sonar 
apparatus and reflected off a target. 

In 1965, the electrically-propelled tor-
pedo SET-65 was added to the arsenal of 
the Soviet fleet, and became the main tool 
for Soviet submariners in fighting the prob-
able enemy’s submarines. The main and the 
most mass-produced version of this torpe-
do was SET-65III, equipped with an acous-
tic active-passive Sapfir HGS. This homing 
guidance system, in turn, became the main 
HGS for anti-submarine torpedoes. It was 
used to furnish all subsequent anti-subma-
rine and universal electrically-operated tor-
pedoes built in the USSR. 

Electrically-operated torpedoes feature 
a number of merits and drawbacks. On the 
one hand, they ensure a low level of noise 
due to being propelled by electric motors 
fed by powerful storage batteries, and they 
are completely traceless, unlike gas-steam 
torpedoes. However, they feature a sig-
nificantly lower speed and traveling range 
than gas-steam torpedoes, while their stor-
age batteries have to be permanently kept 
in charged condition, otherwise, the range 
and the traveling speed are reduced. 

NEW GENERATION

By early 1970s, new-generation torpedoes 
began to appear in the naval arsenals 
throughout the world. They were univer-
sal, capable of being used equally efficient-
ly against surface ships and submarines, 
and were equipped with remote control 
systems, as a rule, complemented with an 
active acoustic HGS. Such torpedoes are 
controlled by wire from aboard the ship-
carrier or the submarine-carrier, which 
helps easily counteract any maneuvers by 
the target. The American Mk-48 universal 
torpedo, which appeared in U.S. arsenals in 
1972, became the shining example of such 

new-generation torpedoes. Its characteris-
tics were striking at the time; it was capable 
of covering 40 kilometers at the speed of 50 
knots; it had a highly-efficient remote-con-
trol system, an active-passive acoustic HGS 
with the capability of multipurpose attack. 
In case of a miss, the torpedo could circle 
and perform a new search for its target, do-
ing so until the target was killed or the tor-
pedo ran out of power. The Mk-48, which 
has been modified seven times, has become 
the main weapon of American submarines.

The first universal torpedo TEST-71 of 
the remote-controlled version of SET-65 tor-
pedo was added to Soviet arsenals in 1971. 
In 1980, the universal torpedo USET-80 was 
added, and later, its modified version, USET-
80K, was adopted. As far back as the early 
1980s, the USSR began to lag behind in the 
field of torpedo development, particularly, 
in the field of universal torpedoes. They 
were electrically-driven and their merits did 
not compensate for their drawbacks. But the 
main thing was that the remote control sys-
tems of Soviet torpedoes significantly lagged 
behind Western analogs. As far back as the 
1970s, hose reels have been used in NATO 
navies for torpedo remote controls. A reel 
with a remote control wire was located in 
the torpedo launcher and got “rewound” as 
the torpedo moved forward. After launch, 
the ability of the submarine to maneuver 
was in no way restricted. 

In Soviet torpedoes, a reel with a remote 
control cable was located in the torpedo 
proper. It greatly limited the combat capabil-
ities of the torpedo. First of all, after launch, 
the submarine was unable to maneuver in-
tensively, or else the control cable would 
break. In addition, in certain conditions the 
impact of water streams at high speeds could 
lead the reel wires to twist and break. Sec-

Torpedo SET-65III,  
equipped with an acoustic 
active-passive Sapfir HGS

Torpedo USET-80K
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SHAMIL ALIEV, 
GENERAL DESIGNER 
OF DAGDIESEL PLANT

We have succeeded in doing the main 
thing at this stage: to focus attention 
of the country’s top military and 
political leadership on the necessity 
of developing an ideology of building 
torpedoes in the country. We have 
done this and we will proceed further

ondly, the application of the so-called towed 
reel did not make it possible to carry out 
collective torpedo fire, and in fact excluded 
the application of the remote control at shal-
low depths when attacking a surface target. 
In this case the highest level of automation 
of Soviet submarines, and in particular the 
automatic loading system of the torpedoes, 
which required the arrangement of reels in 
the torpedo, became a negative feature of 
the weapon itself. In order to make possible 
use of the remote control hose reel, it had to 
be located in the torpedo launcher, and after 
the torpedo attack it had to be removed man-
ually, which was in contradiction with the re-
quirements of the Soviet fleet command. 

HOW THE TORPEDOES’ INSUFFICIENT 
EFFICIENCY PREVENTED THE ARGENTINEAN 
NAVY’S SUCCESS IN FALKLAND’S WAR

A shining example of how the efficiency 
of torpedoes can influence the combat ca-
pabilities of submarines was the Falklands 
war. In the course of combat operations, the 
Argentinean submarine S-32 San Luis (sub-
marine of type 209 of German make, which 
was state of the art at that moment), armed 
with SST-4 German-made torpedoes, was 
able to secretly enter the waters around 
Falkland Islands controlled by the British 
fleet, despite the fact that according to re-
connaissance data the British knew about it, 
and conducted an intensive search using the 
efforts of ships and antisubmarine helicop-
ters. The submarine successfully launched 
a torpedo attack on one of the British ships 
(most probably, the destroyer leader Bril-
liant), but the remote control wire broken 
in the torpedo and it failed to hit the target. 
As the only Argentinean combat ship in 
the conflict area, the submarine attempted 

a new attack on May 11, 1982 after taking 
position close to Sao Carlos bay (a strait 
between the two biggest islands of the Falk-
lands archipelago), and launched a torpedo 
at one of the destroyer leaders, the Alacrity 
or the Arrow (it is not known exactly which 
of them was the target). The attack also 
failed, probably for the same reason. 

It should be noted that these British 
destroyer leaders were carrying out an 
extremely important mission: disclosing 
coastal defense and liquidating the threat 
of mines in the Sao Carlos strait with the 
aim of determining the possibility of a 
beachhead assault (the ships, in fact, had 
to “check” for the absence of mines in the 
strait using their own hulls, fortunately for 
the British there were no mines detected). 
As a result, Admiral Woodward, the com-
mander of the British squadron, decided 
to perform a beachhead assault from this 
strait, where the Argentineans did not 
expect it, which led to victory in the war. 
The successful attack of the British nu-
clear submarine Сonqueror, which sank 
the Argentinean cruiser General Belgrano 
(that became one of the strongest shocks 
for Argentine in the course of the Falkland 
Islands war), raises interest. Despite the 
availability of modern Mk-24 electrically-
driven remote-controlled torpedoes, the 
commander of the British submarine decid-
ed to attack the Belgrano with World War 
II-vintage unguided Mk8 torpedoes, prob-
ably because he did not have much confi-
dence in the new torpedoes. 

THE 1990S HAMPERED THE DEVELOPMENT  
OF RUSSIAN TORPEDOES FOR SOME TIME

At the beginning of the 1990s, the situa-
tion with torpedoes in the Russian fleet 

was grim, despite the fact that quite a large 
number of new submarines were inherited 
from the USSR, and these submarines fea-
tured excellent technical characteristics 
and lower noise emission than the Ameri-
can analogs. The available anti-ship torpe-
does had dramatically lost their efficiency 
by that time; the efficient simulators had 
been developed by NATO navies, making 
it possible to divert with Russian torpe-
does with wake locating systems. The lag 
in the development of universal torpedoes, 
remote-controlled and homing-guidance 
systems had grown worse and worse. At the 
time when torpedoes had been improved in 
NATO’s navy, the Russian fleet had to forget 
about new torpedoes, contenting itself with 
the decade-old models, albeit partially up-
graded, already in its arsenal. 

The situation has been partially com-
pensated by the presence of torpedo-carry-
ing missiles in Russian submarines, which 
were not available with the submarines of 
any other fleet. Practically all present-day 
nuclear submarines of the Russian fleet of 
design 945А Kondor and design 971 Shchu-
ka-B and the cruise missile submarines of 
design 949А Antei are armed, apart from 
torpedoes, with RPK-7 Veter missile anti-
submarine weapons systems, which were 
added to the arsenal in 1984. The system 
consists of a special missile, 86R, with a 
small UMGT-1 torpedo used as a warhead. 
After entering data about the approximate 
position of the enemy submarine acquired 
by the submarine’s sonar system (or us-
ing information transmitted to the subma-
rine from an external weapons director), a 
torpedo-carrying missile is launched, from 
depths as low as 100 meters. After leaving 
the torpedo launcher, a starting engine 
fires the missile to the surface, and then 

The American Mk-48 universal torpedo, which appeared in U.S. arsenals in 1972
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the propulsion engine starts and the mis-
sile, controlled by an inertial navigation 
system, flies to the area of the enemy sub-
marine’s location in a matter of seconds. 
Then it drops a small-size torpedo installed 
in the nose, which parachutes to the sur-
face. Once it’s in the water, the torpedo 
begins to search for the target, using its 
active HGS. The maximum flight range of 
torpedo-carrying missile equals 100 kilom-
eters. The traveling distance of the UMGT-1 
torpedo does not exceed 8 kilometers, but 
taking into account the speed at which it 
gets delivered to the area of the enemy’s 
submarine location, that is of no particular 
importance. 

The torpedo-carrying missile is enor-
mously efficient in fighting enemy subma-
rines; while it is possible to maneuver away 
from a regular torpedo, which is hardly 
possible when the torpedo is delivered by 
air directly to the target. 

PROSPECTS OF DEVELOPMENT  
OF THE RUSSIAN TORPEDO:  
WILL PHYZIK LEAD THE WAY OUT  
OF STAGNATION?

The chance to refocus on the development 
of torpedoes in Russia appeared only by 
the mid-2000s. A new torpedo, UDWHGT 
(Universal Deep-Water Homing-Guidance 
Torpedo) was demonstrated in 2003 at the 
International Maritime Defense Show in 
Saint Petersburg. Its development began 
as far back as 1986 and it was supposed to 
end the lagging of the Soviet fleet in tor-
pedo weapons development. According to 
public sources, quantity production of the 
torpedo designated Phyzik-1 was launched 
in 2015. UDWHGT features characteris-
tics comparable with torpedoes of many 
foreign navies. Phyzik-1 has a thermal 
steam-gas engine enabling it to travel 40 
kilometers at the speed of 50 knots, or 50 
kilometers at the speed of 30 knots. The 
torpedo has a remote control system with 
an active-passive HGS (with the range of 
response to surface targets equal to 1,200 
meters, and 2,500 meters to submarines) 
and an additional new-generation wake 
locating system. The HGS is also able to 

create a model of the tactical situation at 
the moment of launch, superimposed over 
a digital map of aquatic area (depths, bot-
tom relief, etc.), based on the data of tacti-
cal situation that gets updated from aboard 
the submarine. However, judging by pho-
tos repeatedly demonstrated at different 
naval exhibitions, the torpedo is equipped 
as before with the towed reel with the re-
mote control system wire, which imposes 
restrictions on the submarine’s ability to 
maneuver after launch, and restricts the 
possibility of collective fire. 

Thus, a key problem of all Soviet remote 
control torpedoes has not been resolved in 
this torpedo. Still, its efficiency against sur-
face targets is rather high due to the avail-
ability of a wake locating system that works 
according to new physical principles (wake 
locating is effected by means of optical 
methods) and is practically undetectable by 
modern acoustic countermeasures. 

The new Phyzik-2 was added to the Rus-
sian Navy in July 2017. According to open 
source data, this torpedo is an update of 
Phyzik-1, and according to indirect data it 
has received a remote control hose reel. By 
all appearances, characteristics of Phyzik-2 
are approaching those of the latest versions 
of the American Mk-48. Practically, in the 
course of the current decade, Russia has 
managed in many respects to close the gap 
in the field of torpedoes.

First of all, the cutting-edge, fourth-
generation multipurpose submarines of 
Project 885 Yasen, and subsurface launch-
ing platforms of Project 955 Borei will re-
ceive new torpedoes, but plans are to equip 
the older submarines of the Russian fleet 
with the new torpedoes, as well. The ma-
jority of new Russian submarines should 
begin to be put into operation by the Rus-
sian Navy starting in 2018. Unlike their pre-
decessors, the parent submarines of these 
designs, which had to be armed with the 
obsolete USET-80 and SET-65 torpedoes, 
will now receive the most updated models. 
Featuring the highest degree of stealthiness 
and combat stability, the new Russian sub-
marines armed with the latest torpedoes 
capable of consistently hitting both sub-
surface and surface targets of a probable 
enemy, will be capable of operating even in 
the zone of full superiority of hostile anti-
submarine forces, delivering quite painful 
blows to an enemy by means of powerful 
torpedo and missile weapons. 

UMGT-1 torpedo

Torpedo Phyzik-2

The new Phyzik-2 was added to the Russian Navy in July 2017
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 ack in the end of 19th century, there 
was a pretty successful attempt 
made to create a 10-inch long-
range gun unified for ships and 

land fortresses. In the second half of 20th 
century, missiles and rockets became 
the main weapon, but even they tended 
to be unified, especially in areas where 
weapons enabled completion of similar 
tasks, like in the air defense (AD). 

In fact, the first Soviet Union sea-based 
anti-aircraft missile systems were based 
on land-based air defense systems. These 
were Volkhov-M M-2 AD system based on 
С-75 AD system of AD land forces and Vol-
na М-1 AD system – a sea edition of С-125. 
But the Navy authorities were not quite sat-
isfied with sea editions of land AD systems. 
Next systems – Osa-M AD systems – were 
manufactured, starting with initial design, 
in respect to the needs of the Navy, and it 
was required to make them unified with 
land Osa AD system. Sadly, the level of 
military and technical development didn't 
make it possible to complete this task at 
that time. Special features of sea AD sys-
tems were supposed to ensure firing on 
the move – a destroyer or cruiser must not 
stop to counter an air attack. Anyway, such 
features require stabilization of all radar 
antennas in three dimensions and power-
ful computer systems, comparing to at-halt 
firing, which would increase the system’s 
weight. Big weight of an AD system is not 
a problem for heavy and medium displace-
ment ships – only couple of dozens of tons 
would be added to their weapons’ weight 
of hundreds and thousands tons. But such 
an increase in weight would turn out to be 
critical for land AD systems – Osa AD sys-
tem had only target acquisition radar an-
tennas stabilized, missiles had to be guided 
at halt. As a result, only 9М33 surface-to-
air missile was unified. 

The same happened during develop-
ment of the next-generation short-range 
AD system – land-based Tor and sea-based 
Kynzhal. Once again, using the same mis-
sile the systems appeared to be signifi-
cantly different in arrangement and per-
formance. To understand the difference in 
requirements to land and sea AD systems, 
these systems need to be compared. Tor 
AD system had one target channel, and 
Kynzhal AD system, accepted for service in 
the same year, had already four channels. 
On the one hand, a combat ship is a much 
more attractive target comparing to a tank 
or a multiple rocket launcher and must 
have more features to counter mass air 
attacks. On the other hand, cruisers and 
destroyers of the Navy could carry heavier 
systems, comparing to those installed on 
land-based chassis: whereas total weight 
of Tor system was 32 tons, only Kynzhal 
launcher took 42 tons of its carrier's dis-
placement. The truth is that in the USSR 
Navy effective AD systems were installed 

B

IEMP KUPOL IS READY  
FOR THE CHALLENGE
TO MAKE LAND AND SEA 
AD SYSTEMS UNIFIED
Military authorities of Russia had always realized that making 
land-based and sea-based weapons unified is one of the most 
important tasks of effective armed forces arrangement.

on heavy and medium displacement ships 
only because of Kynzhal systems heavy 
weight, and small-size forces of the Navy 
had to use only artillery AD units or sea 
editions of MANPADS. 

However, within 45–30 years since the 
first Osa and Tor systems were accepted in 
service, the situation changed greatly. On 
the one side, amount of combat ships in 
the Navy decreased, but their capabilities 
increased significantly. One cannot com-
pare patrol ships of the 159A Project and 
their torpedo-artillery weapons to small 
missile-launching ships of the 21631 Pro-
ject, carrying Caliber systems, – that much 
is the difference in their attack capabili-
ties, after all, the latter have two times less 
displacement. Therefore, every unit in 
the Navy became much more important. 
And leaving even small ships undefended 
against air attacks wouldn't be wise. On 
the other side, today's development of 
short-range AD systems enables the in-
dustry to manufacture space-effective AD 
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missile system suitable for low displace-
ment ships, apart from cruisers and de-
stroyers. 

Today's Tor-family systems, starting 
with Tor-M2U, have four target channels. 
SAMs 9М338К were accepted for the latest 
Tor-M2 systems having 35% smaller dia- 
meter than SAMs 9М330-2 accepted for 
Kynzhal AD system, improving ammuni-
tion twice. Finally, development of radio-
electronic components makes short-range 
AD systems capable to fire on the move. 
Thus, in 2015 Tor-M2U AD system de-
stroyed airborne targets while moving at 
the speed of 25 km/h, and in 2016 the sys-
tem performed successful training firings 
while moving at the speed of 45 km/h. Let 
us remind about a necessary requirement 
to a sea AD system capability to perform 
firing on the move. 

To clear up performance of the Tor-
family systems in the Navy there were 
Tor-M2U firing carried out in 2015 from 
a shoreline at targets flying over the wa-
ter. The Tors destroyed targets properly 
that simulated modern air attack means. 
In September 2016, Tor-М2КМ AD system 
carried out successful firing from the Ad-
miral Grigorovych frigate, moving in the 
open sea at the speed of 8 knots, at targets 
of different type, including targets simu-
lated an anti-ship missile. There through, 
the Tor-family system performance in the 
Navy was proved. 

Victor Visner, deputy general director 
for technical development of the IEMP 
Kupol, points out that “making unified 
weapons for operation in different condi-
tions is an important task. The solution 
would greatly decrease cost of production 
and operation due to batch production en-
largement, as well as to manipulate pro-
duction facilities more effectively. Today 
we are already capable to perform major 
efforts in making sea and land short-range 
AD systems unified. Still, there will be 
some differences because of various op-
erating conditions, but great options pro-
vided in the Tor system make it possible 
to manufacture nearly all the equipment 
unified, i.e. the differences would only be 
in matching the AD system with the ship 
and computer systems algorithms.” 

So, it is fair to say that domestic indus-
try today is a footstep away to provide the 
Navy with effective, space saving and fairly 
low-cost air defense system. Soviet admi-
rals’ dream is close to become true. 

Izhevsk Electromechanical Plant Kupol, JSC
Russia, Udmurtia, Izhevsk, Pesochnaya str., 3
Tel.: +7 (3412) 72-5125; Fax: +7 (3412) 72-6819
E-mail: iemz@kupol.ru 
www.kupol.ru

Almaz-Antey Aerospace Defense Concern, JSC
121471, Moscow, Vereyskaya str., 41
Tel. / Fax +7 (495) 276-29-65; +7 (495) 276-29-69
E-mail: antey@almaz-antey.ru
www.almaz-antey.ru
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AEROSILA is a public multi profile company which possesses both the facilities for high 
intensive R&D and its own production plant. Being established in 1939 as a Design Bureau for 
automatic air propellers development, since 1957 the Company has been also designing and 
developing gas turbine engines. 

ACTIVITIES

Now AEROSILA specializes in design and 
manufacture of the following:

• APU and small size gas turbine 
engines for aircraft and helicopters
• Air propellers and propfans for 
aircraft
• Lifting and propulsion mechanisms 
for hovercraft
• Power converters for supersonic 
aircraft
• Inflowing and exhaust fans, jet axial 
fans for tunnels and underground 
premises

Being the high-level integrator, AEROSILA 
coordinates creative efforts of developers of 
control systems, fuel devices, starting and 
ignition systems, heat exchangers, sensors, 
other aggregates and materials, and also 
develops definition of perspective require-
ments and sets long-term objectives.

QUALITY and RELIABILITY of our products 
have been proven by their users worldwide. 
The EFFICIENT USE of AEROSILA’s prod-
ucts even in highly demanding conditions 
is guaranteed by our LONG EXPERIENCE 
in DESIGNING such products, MODERN 
TECHNOLOGICAL FACILITIES for their 
manufacturing and testing, strict quality 
management system (on ISO 9001:2015, 
EN 9100:2016 standards) and a well or-
ganized technical support network.

AEROSILA FEATURES

• Full cycle of new product develop-
ment from scientific investigation to 
pilot production, tests, and technical 
support
• Modern technology of full-scale pro-
duction and wide production coopera-
tion
• Mutually-beneficial ways of coopera-
tion and personal approach to partners 
and customers
• Cooperation with leading industrial 
institutes and design bureaus

• High professional competency of the 
staff
• Continuous quality improvement, 
products/services developing and 
modernizing
Meeting customers’ requirements is our 
main concern.

ON CUSTOMERS’ DEMAND  
AEROSILA PROVIDES:

• Adaptation of serial products to the 
customer’s requirements
• Design and development of new pro- 
ducts
• Localization of manufacture under 
license agreement

AIR PROPELLERS, PROPFANS  
AND HYDROMECHANICAL GOVERNORS

Air propellers and propfans ranging from 
15 to 30,000 h.p. feature aerodynamic effi-
ciency up to 0.9. The following characteris-
tics have been achieved by implementation 
of multi-blade conception and use of light 
composite blades:

• Dimensions & weight reduction
• Noise level reduction
• Service life increase & reliability 
improvement
• Overhaul of composite blades, with 
durability of repaired blade at the level 
of a new one

The electronic control loop in propellers’ 
automatic control system allows to perform 
the following:

• Expanded set of control functions
• Diagnostics
• Propellers’ phase-synchronization with  
additional noise level reduction

APUS AND SMALL SIZE  
GAS TURBINE ENGINES

On the base of the series of New Gen gas tur-
bine engines their modifications are opera-
tivelydeveloped for APU of new, advanced 
and modernized aircraft and helicopters.

AEROSILA ONE OF THE MOST EXPERIENCED
COMPANIES IN THE WORLD

APUs are equipped with the electronic sys-
tem of control and adjustment (FADEC) and 
meet up-to-date requirements in dimension, 
weight, specific performances, noise level, 
emissions, launch and operation altitude, 
fuel economy and maintainability.
Now the following improvements are being 
performed:

• Advanced small size gas turbine 
engines
• Board power units with increased 
electric power bleed including imple-
mentation of “electric aircraft” concep-
tion
• Base gas generator for small size pro-
pulsion engines

LIFTING & PROPULSION MECHANISMS  
FOR HOVERCRAFT AND WIG AIRCRAFT

AEROSILA has developed serial supply of 
air propellers and lift fans designed for for-
mation of the air cushion under ship body, 
direct and reverse thrust for high speed, 
maneuverability, landing and ship moving 
on the land.
Blades of propellers and fans with variable 
pitch are made from polymer composite 
materials.

INFLOWING/EXHAUST FANS, JET AXIAL FANS

AEROSILA has developed the series of high 
effective variable pitch fans for ventilation 
of tunnels and underground premises. 

SPE “AEROSILA”
6, Zhdanov Str., Stupino, Moscow region, 
Russia, 142800
Tel. +7 (496) 642-33-30
Fax +7 (496) 642-04-24
www.aerosila.ru
e-mail: vint@aerosila.ru
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imited Liability Company Aero Style 
was established in 2000 as an enter-
prise for refurbishing line interiors 
of various aircraft types into busi-

ness and VIP versions.

For the years of successful operation, 
Aero Style LLC has mastered a range of dif-
ferent areas:

– design, engineering and manufacture 
of cockpit interiors, as well as aircraft seats, 
couches, other pieces of furniture and interi-
or elements of the aircraft passenger cabins;

– engineering and manufacture of el-
ements of spherical screens, pilot cockpit 
mock-ups, seats and control systems for vari-
ous types of aircrafts for training complexes;

– manufacture and installation of air 
conditioning systems on aircrafts;

– engineering and manufacture of tech-
nological molding tools and final products 
from polymeric composite materials by cold 
and hot-forming methods (pressing method 
of thermovacuum molding);

– manufacture of decorative parts from 
artificial stone, polyester plastics.

Aero Style LLC developed and launched 
its own mass-production of completion 
parts, such as: individual lamps, general 
lighting flat lamps, LED linears, ashtrays, 
coasters, luminous information boards. The 
products have passed the full complex of 
tests for compliance with aviation standards.

Special attention is paid to the design, 
engineering and manufacture of shock-ab-
sorbing aircraft seats of a wide range of use 
with specified weight, functional and dura-
bility characteristics. 

Due to the use of new materials, inno-
vation additive technologies, original ener-
gy-absorbing device, modern design, com-
pactness, significantly reduced weight and 
improved ergonomics we reached the level 
of the world's leading manufacturers of the 
aircraft seats! Besides, the cost of the seats 
is 30% lower than that of foreign analogues, 
and the extent of production localization 

reaches 80%! Part of the works under this 
project is financed by FSBI Small Enterprise 
Assistance Fund (Innovation Promotion 
Fund).

In the portfolio of orders of Aero Style 
LLC there are some projects for development 
and production of furniture and interior 
items by orders of shipbuilding enterprises –  
various types of seats, ceiling and wall cov-
erings, etc.

Works on designing and manufacture of 
the aerodynamic component of the renew-

able energy source (RES) prototype – the 
wind driven generator (WDG) of vertically 
oriented type as part of a hybrid power com-
plex (HPC) are carried out at present.

Aero Style LLC is licensed by the Minis-
try of Industry and Trade of the Russian Fed-
eration to develop and manufacture light 
aircrafts, helicopters and UAVs. The work on 
modification and improvement of critical el-
ements of aircraft is constantly carried out, 
the patents for utility models and inventions 
in this field have been obtained.

The production base of Aero Style LLC is 
located in Zhukovsky, Moscow Region and 
occupies about 3,000 square meters.

Aero Style LLC has modern software and 
a fleet of CNC equipment, including milling 
and turning machines for processing metals 
and non-metallic materials, as well as for la-
ser cutting.

Strong relations with the best domestic 
and world suppliers of equipment, materials 
and components have been established.

Aero Style LLC successfully implement-
ed a series of projects in close and long-term 
cooperation with FSUE “GosNII GA”, FSUE 
“TsAGI named after professor N.E. Zhu-
kovsky”, FSUE “VIAM” All-Russian Scientific 
Research Institute of Aviation Materials and 
other enterprises. Within the years of work 
Aero Style has been cooperating with the 
leading companies of Russian Aerospace  
Industry, such as SCAC, “Irkut Corporation” 
PJSC, “Ilyushin Aviation Complex” PJSC, 
“Kamov” JSC, Mil Moscow Helicopter Plant 
JSC.

Engineering center has been set up on the 
basis of the company; it was founded for re-
search and development works, introduction 
of innovative technologies, conduct of a wide 
range of tests on prototypes and materials, 
for development and designing in accordance 
with the current GOST design and process 
documentation for enterprises of various in-
dustries in the Russian Federation. 

L

AERO STYLE LLC
of. 8, h. 4 

Lukov lane, Moskow, 107045
tel. +7 (495) 556 5967 
fax +7 (495) 556 7434

 e-mail: info@aerostyl.ru 
www.aerostyl.ru

PRODUCTION OF AIRCRAFT SHOCK 
ABSORBING SEATS

Interior of cabin RRJ/“Sukhoi SuperJet – 95V” – the first business class cabin (VIP- configuration) in the 
history of the airctraft of this series, designed, manufactured and installed by the experts of Aero Style

Ilgiz Nafikov,
CEO

 Helicopter seat with unique shock 
absorbing device 
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he first container-type filling station was manufactured in 
2006 and the quantity production was established. The fol-
lowing has been set out among the manufactured equip-
ment: mobile mini-fuel filling stations (FFS), container-type 

FFS, fuel tanker-truck trailers, sets of traditional FFS, tanks for oil 
products, automation of container-type and departmental FFS, fu-
el-pumping electrically-driven pumps, fuel-dispensing units and a 
wide spectrum of components.

Since 2014, the plant has begun manufacturing mobile fuel filling 
stations (MFFS) and automated fuel tanker-truck trailers (FTTT). 
The automation system Benza BS provides for prompt acquisition 
and safe transmission of data via secure wireless communication 
channels in an online mode. The unique software helps shape re-
ports with respect to specified criteria and see all operations car-
ried out at the FFS. The software reflects, inter alia, the state of 
tanks, it shows the volume, temperature and density of oil prod-

ucts. An undeniable advantage consists in the fact that the fuel fill-
ing of road vehicles will take place according to intelligent keys or 
smartcards, there is no need for operator’s presence at the fuel-fill-
ing facility, a driver will do everything himself. 

The MFFS and FTTT are convenient and simple in operation.  
If necessary, they can be easily transported and do not require 
much place for installation unlike traditional FFSs. The equipment 
will be ready for putting into operation within one day. It is pos-
sible to integrate MFFS and FTTT into a unified fuel accounting 
and monitoring network with the use of Benza BS controllers, re-
gardless of the fuel-filling facilities remoteness and carry out data 
acquisition from any point of the world. 

It is possible to automate any already available fuel-filling facility 
with the use of Benza BS controllers; the equipment is compatible 
with all existing fuel-dispensing units. 

Special attention will be paid to fire safety standards in the course 
of production, only the equipment provided with explosion-protec-
tion class and refractory materials will be installed. Every model is 
furnished with an automatic fire-fighting system and gas contami- 
nation alarm device.

The production facilities of Penzaspecavtomash, CJSC are capable 
of manufacturing the number of equipment units needed by the 
customer within a short period of time and according to individual 
design. 

Penzaspecavtomash plant focuses on the development, manufacture,  
and maintenance of Benza fuel-dispensing equipment. 

3, Egorova St., Russia, 440015
tel: +7 (8412) 67-47-77
www: benzafillingstation.com
e-mail: sale@benzafillingstation.com

T

PENZASPECAVTOMASH 
PLANT
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he modern geopolitical situation, characterized by ambitious 
groups of terrorists, extremists and religious radicals seeking 
to expand their footprint, gives rise to an increased number of 
troubled areas globally and generates new localized military 

conflicts. These conflicts feature artillery, aviation and guerrilla 
activities used massively, as a result leaving behind a huge variety 
of explosive hazards (unexploded ordnances), explosive devices 
(fougasses and mines), and improvised explosive devices. A full-
fledged transition to post-conflict life, reconstruction of infrastruc-
ture and economy requires carrying out a humanitarian demining 
effort that can be provided by qualified military units armed with 
efficient technical means to search or detect explosives on the 
ground. 

Being on such mission in Syria, the Russian field engineers 
had a challenging work to do, an immense amount of explosive 
hazards of different make and technology to be neutralized. Pal-
myra and Aleppo were planted with mines almost everywhere. 
Anti-personnel mines made in USA, China, Iran, UK, Israel, and 
Saudi Arabia, were among standard engineer ammunitions discov-
ered there. Most of improvised explosive devices were based on gas 
vessels and used as mortar shells. There were numerous reports 
of even munitions depots with makeshift bombs, including oper-
ational and already charged ones. Also discovered were a plenty 
of so-called “shaheed's bomb belts” or just suicide bomber’s belts, 
which typically looked like a body armour or vest generously filled 
with explosives. The mine clearance involved finding out new “sur-
prises”, every step of the way, including booby-trap mines. When 
on retreat, the terrorists were aware that civilians would be coming 
back home soon and so they had planted mines everywhere, even 
children's toys were charged.

The diversity and sophistication of explosive hazards in Syria 
required a wide range of detection means that included the articles 
designed and produced by Protection Group – UTTA JSC (Moscow, 
www.detektor.ru): induction mine detectors IMP-S2, non-contact 
explosive device finder INVU-3M “Korshun” (“Vulture”), and com-
mand line detector PIPL.

Induction mine detector IMP-S2 (Fig. 1) is capable of detecting 
anti-personnel and anti-tank mines, improvised explosive devices 
and roadside bombs which have metal parts in their design. Its basic 
advantages are compact size, low weight, selectivity and ability to 
locate the centre of an object under search in a quite precise manner. 
The device has been re-designed to offer better usability, which is 
important at continuous work, and can be easily converted from its 
folded position (Fig. 1a) to operational one (Fig. 1b) in no time. Basic 
performance characteristics for IMP-S2 are given in Table 1.

 Non-contact explosive device finder INVU-3M appeared to 
have been effectively the sole means of detection that was capa-
ble of finding both standard and improvised mines, the latter type 
featuring radioelectronic components (ignition fuzes). This device 
uses the nonlinear junction principle and enjoys a unique set of 
performance characteristics, unchallenged in the world.

INVU-3M (Fig. 2) is being used with great success to inspect 
transport infrastructure, buildings and other mined facilities. It 
helped locate numerous radio-controlled explosive devices, and 
trap mines disguised as toys or household items. “Novelties” of 
explosive nature were being found regularly, like deadly roadside 
bombs coated with gypsum and painted to look like a piece of rock, 
fitting a power source and firing switch of the so-called “string of 
lights” design, controlled by radio. Table 2 illustrates basic perfor-
mance characteristics of the unit, which has received wide acclaim 
by experts.

Command line detector PIPL, in its portable design, serves to 
detect command lines of explosive devices and gives coordinates of 
their layout (Fig. 3).

The specialty of PIPL units is in their ability to detect short-run 
command lines, up to 20 meters in length, buried in the ground 
to a maximum depth of 1 meter. The unit was heavily utilized in 
demining effort at cultural heritage sites in Palmyra, and also has 
proved highly useful in finding lost electrical and telephone com-
munications. Table 3 provides its basic performance characteristics.

The Russian field engineers, including those equipped with 
means of detection designed by Protection Group – UTTA JSC, have 
done a tremendous job. According to official reports, from March 15 
to April 17, 2017, Palmyra had 1514 ha of its territory cleared of mines, 
which includes 140 km of roads and 1969 buildings, with a total of 

T

USE OF EXPLOSIVE 
DETECTION SYSTEMS FOR 
HUMANITARIAN DEMINING 
EFFORT IN SYRIA

а b
Figure 1: IMP-S2 unit in folded (a) and unfolded (b) positions

table 1: basic performance characteristics for imp-s2

Principle of operation
Active 

(registering secondary eddy-
current electromagnetic field)

Min. depth of buried mine 
detection, cm:

– anti-personnel TS-50
– anti-personnel PMN-2

– anti-tank ТМ-62М

Max. absorbed current, mA
Max. continuous operation, hrs
Weight (battery included), kg

5
15
50

240
8

2.7



75

01 | 2018 | new defence order. strategy strategies and technologies

Krasnoyarskaya str., 1/1
107589 Moscow, Russia
Tel./fax: + 7 (495) 647 21 13; 788 77 32
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http://www.detektor.ru

6609 explosive hazards detected and neutralized. The ancient city’s 
historic part saw a complete clearing, with no tiniest piece of met-
al left unchecked. From December 5, 2016, to February 14, 2017, in 
Aleppo the area of clearance comprised 2956 ha, including 945 km of 
roads, 4794 buildings and facilities, with a total of dead mines equal-
ling to 36319 units. It was a common situation for Aleppo to see local 
people move in their homes as soon as field engineers swept the area 
and progressed to adjacent neighbourhoods.

The counter-terrorism effort in Syria has proved to be a serious 
test range for some brand-new equipment used by the military to 
detect mines and improvised explosive devices. Some new and ad-
vanced products designed by Protection Group – UTTA JSC have 
also been tested by troops: magnetic gradiometer system OSS and 
portable induction mine detector IMP-3.

OSS gradiometer (Fig. 4) functions as a passive detector of ex-
plosive hazards contained in ferromagnetic shells and buried deep 
beneath the ground, being camouflaged with any medium: soil, 
snow, and water (including sea water). A hand grenade or pistol, 
for example, is detectable 0.5 m deep; anti-personnel mine in fer-
romagnetic shell – 0.7 m; anti-tank mine – down to 2.5 meters. OSS 
will detect a 155-mm shell based road side bomb (fougasse) at a 
depth of 3.5 m; aerial bombs weighing up to 500 kg – down to 6 m; 
cache of weapons or military machinery – down to 7 m.

 
Figure 2: INVU-3M unit in action

table 2: basic performance characteristics for invu-3m

Principle of operation

Active (registering 2nd and 
3rd harmonics of probing 
radiation reflected by an 
object being searched)

Probing frequency, MHz
Max. detection range, m

Max. continuous operation, hrs
Weight (battery included), kg

848
30
8

4.3

Figure 3: A command line detector, type PIPL, at work in Palmyra surroundings

Figure 4: OSS undergoing field tests in Palmyra location

table 3: basic performance characteristics for pipl unit

Principle of operation Active (registering current 
fields induced in wire circuits)

Working frequency, MHz
Min. depth of a buried 20-m 

long command line, cm
Max. absorbed current, mA

Max. continuous operation, hrs
Weight (battery included), kg

1.8

30

140
8

3.5

Field tests of magnetic gradiometer system OSS have proved 
effective for the search of explosive hazards in the historic core of 
Palmyra, conditioned by desert landscape and rocky soil. Experts 
were thoroughly inspecting spots suitable for roadside bombs, 
crevices in rocks, exits of underground utilities, wells, basement 
areas in ancient tombs, towers, and other hazardous locations. 
OSS has been most efficient generally in finding heavy demolition 
munitions, as well as caches of weapons. Feedback issues were lat-
er addressed and solved by the producer. The article has passed of-
ficial acceptance tests and now is being introduced to the Russian 
Armed Forces. 

Compact size, high sensitivity and usability are among major 
benefits mentioned by military engineers when they are asked to 
comment on portable induction mine detector IMP-3. It allows 
detection of improvised bomb switches or the so-called “string of 
lights” switches widely used by terrorists, and also antipersonnel 
fragmentation mines actuated by trip wire. IMP-3 introduction in 
the field is one of the events most anticipated by military engineers 
in 2018.

Apart from developing new detection means utilizing different 
physical principles of finding explosive hazards, Protection Group – 
UTTA JSC, encouraged largely by the wealth of experience ob-
tained from the demining mission in Syria, is continuously work-
ing on updating the existing series of its products. 
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nergiya JSC was established in 1941 
and it remains one of the leaders in 
the electrochemical power source 

industry in Russia and the CIS countries. 
Today, Energiya JSC is a consistently oper-
ating company based on the vast produc-
tion facilities, its own research activities, 
and well-established partnerships, steadily 
keeping the path of innovations and devel-
opment. Much attention is paid to activi-
ties related to the power sources moderni-
zation, the development of new products, 

E

Energiya JSC quality management system complies with the requirements of GOST R ISO 9001-2015, GOST RV 0015-002-2012 and GOST R EN 9100-2011

ENERGIYA
J O I N T - S T O C K  C O M P A N Y

399775, 1, Settl. Elektrik, City of Yelets, Region of Lipetsk, Russia
Marketing department phone/fax: +7 (47467) 2-16-17, +7 (47467) 4-16-14, +7 (47467) 2-74-40

e-mail: marketing@ao-energiya.ru
www.ao-energiya.ru

the implementation of new materials and 
technologies, and the relations with the 
partners and cooperation with the scien-
tific institutions.

The core area of the company activity 
is the development and production of self-
contained power sources for household 
appliances, general industrial and special 
equipment – for aviation, river and marine 
fleets, radio equipment, household elec-
tronic and electrical appliances, medical 
equipment, toys and games, emergency 
communication and signalling on water, in 
the air and on the ground, fire extinguish-
ing systems, and other equipment of vari-
ous purpose. 

Over the last years the management of 
the company has set a course for substitut-
ing the imported materials and supplying 
only Russian products. 

Comprehensive production moderni-
zation is being carried out, there is a close 
cooperation with research and production 
organizations in the line of R&D in order 
to develop the new power sources, a con-
siderable science and technology base has 
been created thus allowing the develop-
ment of the custom power sources for vari-
ous electrochemical systems. 

Production of the supercapacitors 
made of environmentally-friendly materi-

als has been set up since 2007, these super-
capacitors are characterized by high speci- 
fic performance, long life and they gained 
widespread use both for civil needs (hybrid 
vehicles, railway transport, self-sufficient 
energy systems), and for the needs of the 
Ministry of Defence.

Since 2013, the company has set up the 
batch production of Russian lithium-ion 
batteries, in this area Energiya JSC is one 
of the leading manufacturers of such prod-
ucts.

Since 2015, as part of the import sub-
stitution program the company has pur-
chased the automated line and set up the 
production of 1.5-volt primary cylindrical 
elements of lithium-iron disulfide system 
with AA size and capacity of 3 Ah, char-
acterised by its stable operation in a wide 
range of temperatures, high discharge 
currents, long storage periods of up to 10 
years. The elements of this system are not 
inferior to the elements of foreign manu-
facture.

The company has the clear develop-
ment strategy for the next few years mak-
ing it possible to become an even bigger 
and serious business partner. 

strategies and technologies
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o maintain air surveillance combat 
alert status in peace time and in war-
time, air surveillance radars shall meet 

specific requirements:
– large area for radar coverage;
– capability of detecting and tracking 
of all types of air targets, from different 
types of UAVs and aircraft to hypersonic 
aircraft and ballistic targets;
– continuous radar operation and high-
rate air surveillance;
– long service life and reliable opera-
tion of a radar;

“RESONANCE-NE”:
Multifunctional 
Long-Range
Air Surveillance 
Radar

– efficient radar performance. 
For successful anti-aircraft combat op-

erations, anti-aircraft missile troops and 
aviation shall be able to detect the enemy 
air strike at its first phase, accurately de-
termine enemy target flight parameters, 
send in due time intelligence and combat 
data on enemy targets to anti-aircraft mis-
sile troops and aviation command posts 
(CP), and to provide continuous informa-
tion support to command posts of all kinds 
to monitor any changes in air environ-
ment.

“Resonance-NE” radar, a multifunc-
tional cognitive VHF radar system, fully 
complies with all the above-mentioned re-
quirements.

“Resonance-NE” radar is three-dimen-
sional phased-array radar with parallel 
radar scan and digital forming of radar an-
tenna directional pattern.

The basic feature of this radar is the 
selection of a specific range of operating 
frequencies. According to research data, 
resonant reflection of electromagnetic 

T
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waves from structural elements of air tar-
gets is observed in the range of 35–70 MHz. 
Cruise missiles and comparable aircraft 
provide the most intense manifestation 
of this effect. So, it neutralizes the stealth 
technology and actually cancels out stealth 
signatures of such air targets, as well as 
foreign-made aircraft, such as F-117, B-2, 
and F-35.

Another feature of “Resonance-NE” 
radar is high-rate radar scanning due to 
presence of non-rotating radar antenna 
systems. Continuous radar scanning at a 
rate of 0.6 to 3.2 s along with a large air 
space coverage (range up to 600 km in 
mode No. 1 “Aerodynamic” and up to 1,100 
km in mode No. 2 “Ballistic” and at an alti-
tude of up to 100 km in all modes) allows to 
detect almost all types of air targets, from 
low-speed UAVs and high-speed aircraft to 
ballistic targets.

One more specific feature of “Reso-
nance-NE” radar is high reliability and 
long service life. The absence of rotating 
structures in the radar antenna-feeder de-
vice and universal application of digital 
and solid-state technologies in the radar 
equipment allow to operate the radar in the 
continuous mode for a long time with short 
intervals for annual maintenance (main-
tenance periods taking 80 hours twice 
a year). Operational employment of de-

ployed combat radars shows that the most 
efficient method of radar application by the 
performance-cost criterion is continuous 
24-hour operation of the radar for its entire 
service life. There are some examples of 
continuous operation of the radar for a few 
years with periodic maintenance.

 “Resonance-NE” radar’s combat duty 
experience shows that such radars shall be 
able to send data on air targets (friendly 
and enemy aircraft) to different command 
posts simultaneously. That is why “Res-
onance-NE” radar enables simultaneous 
interfacing with command posts of differ-
ent military branches. Besides, in order to 
enhance the efficiency and quality of radar 
reconnaissance, special algorithms of com-
bat performance and interaction and infor-
mation-technical interface protocols have 
been worked out. 

The most challenging task within the 
developed information system is to solve 
the problem related to the prioritization of 
control over functions of information filter-
ing and selection of radar operation modes. 
The application of the independence prin-
ciple to connect a command post to the ra-
dar computer system allowed to correctly 
manage combat performance of all the ob-
jects within such a system.

Recently, in order to enhance the qual-
ity of radar data received from air surveil-

lance radars, using standard information 
on air targets received by means of tra-
ditional radar together with additional 
information received from other sources, 
such as secondary radars, ADS-B receiv-
ers, and optical-electronic complexes has 
become one of the critically important fac-
tors. 

“Resonance-NE” radar supports all 
above-mentioned additional data sources. 
The radar server receives data from addi-
tional sources, performs data processing 
and combines this data with radar data 
received from “Resonance-NE” radar. In 
fact, the radar computer system performs 
tertiary radar data processing with the re-
quired quality.

In addition to routes based on active 
radar's data, the radar operator’s worksta-
tion display also shows some combinations 
of routes based on additional information 
sources or combined routes of air targets. 

As “Resonance-NE” radar uses data 
received from a secondary radar, such as 
ground-based radio detector “Lira-VME” 
in the Mark-XII system with a secondary 
radar, as well as data received from ADS-B 
receiver МNSVО-2010 RE, this allows to ob-
serve aircraft equipped with transponders 
and to send radar observation data to sup-
ported command posts, according to ICAO 
standards.

The distinctive feature of “Resonance-
NE” radar is that it includes the optical-

“Resonance-NE”: VHF, 3D, Cost Effective & Energy-Saving, Multifunctional Phased-Array Radar
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electronic complex (OEC) “Obzor-1E”. The 
optical-electronic complex is a high-quality 
solution for observation, identification and 
recognizing of air targets intended for the 
air surveillance system in peace time or in 
wartime, particularly in border areas.

“Obzor-1E” OEC allows to detect air tar-
gets in the optical waveband and to deter-
mine IFF; indentify a number of air targets 
in a group and a group formation; identify 
aircraft types and flight direction; determine 
air target trajectory parameters (range, azi-
muth, elevation, course, and speed).

Besides, “Obzor-E” OEC enhances radar 
jamming resistance to active interference in 
the operating frequency range due to appli-
cation of optical waveband. It also provides 
better quality of target acquisition at low 
altitudes and in the so-called “cone of si-
lence”, i.e. the near radar acquisition zone.

Using “Resonance-NE” radar together 
with additional information sources gives 
the following advantages over equivalent 
radars:

– long target acquisition ranges (10 to 
1,100 km);
– all-altitude target acquisition (50 to 
100 km);
– wide range of rates for acquisition and 
tracking of targets, including hyperson-
ic aircraft (0.1 to 7,000 m/s);
– high resolution and accuracy of meas-
urement of air target coordinates and 
speed;
– identification of target classes and 
types;
– calculation of trajectories and impact 
points of ballistic targets;
– high rate of radar scanning (0.6 to  
3.2 s);
– high probability of acquisition of all 
target classes, including stealth targets;
– acquisition and tracking if unmanned 
aerial vehicles, including composite UAVs;
– accurate identification of a number of 
targets in a group;
– high jamming resistance and calcula-
tion of bearings to active jammers;
– IFF and air target flight data acquisi-
tion;
– capability of semiautomatic air target 
guidance to objects, and vice versa;
– capability of detecting low-speed tar-
gets (up to 0.1 m/s), including hovering 
helicopters;
– capability of fighting antiradar mis-
siles;
– capability of calculation of coordi-
nates of ground-based weapon systems 
firing at radar location;
– ontinuous simultaneous radar data 
transmission to a few supported com-
mand posts;
– capability of interfacing with any cus-
tomer’s CP ACS;

– low operational costs and service per-
sonnel training costs.

 In comparison to equivalent systems, 
“Resonance-NE” radar has high jamming re-
sistance. With a double operating frequency 
range and frequency hopping function, the 
radar is able to avoid active jamming.

Moreover, the radar features protection 
against asynchronous pulse interference, 
wideband and narrowband pulse interfer-

ence and against continuous wave interfer-
ence. At each operation cycle, the radar mon-
itors the surrounding jamming environment 
and shows monitoring data on the operator’s 
workstation display. The radar operator is 
able to change a noisy operating frequency to 
a noise-free frequency on the fly. This opera-
tion can be performed automatically as well.

The radar has functions such as jammer 
bearing detection, active jamming charac-
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Multifunctional Long-Range Air Sur-
veillance “Resonance-NE” Radar is devel- 
oped by Scientific Research Center "Reso-
nance" majoring in radar systems.

Basic Characteristics
Frequency Range – Metric

Coverage:
in range………………............................ 10 – 1100 km;
in azimuth……………….............................. 360 deg.; 
in elevation………………........................ 1,5 – 80 deg.

Coordinates measurement accuracy:
range…………………….................................... 300 m;
azimuth…………..................…….................. 1,5 deg.;
elevation………………………........................ 1,5 deg.;
velocity…………….................….................. 1,5 m/sec

Fighter detection range at the altitude of 20 000 m…..600 km*
Detection range of BM – 870 km

Number of detected target routes…200

Power consumption < 100 kW

Mean time to repair…0,5 h

Data update rate… ≤ 10 sec

Mean time between failures – 1500 h

Crew…3

*when the radar is positioned at the height of 2000 m

teristics determination and is able to trans-
mit this data to supported CPs for triangu-
lation calculations.

The task of high priority is to detect 
and track ballistic targets and hypersonic 
cruise missiles and to predict ballistic target 
impact points. Availability of such data im-
proves the stability of a specific antiaircraft 
system and allows to provide higher effec-
tiveness when guiding fire weapon systems 
to destroy ballistic targets.

“Resonance-NE” radar offers a complete 
solution for detection, binding, tracking and 
prediction of ballistic target impact points. 

This data is displayed on the operator’s 
workstation display and is transmitted to 
supported CPs.

Thus, with its performance characteris-
tics, “Resonance-NE” radar may be used as 
an air surveillance radar for air space scan-
ning and early warning of the first strike 

ZAO “SRC “RESONANCE”
apt. 20, bldg. 12/11, 

1st Bukhvostova St., 107258, Moscow
Phone +7 (495) 223-63-67, 

Fax +7 (495) 223-63-67, 
e-mail: mail@nic-rezonans.ru

of enemy's means of air and space attack 
within the range of up to 1,100 km and as 
a task-oriented combat radar for targeting 
and guiding air defense fire weapon sys-
tems within the range of up to 300 km.

This allows to determine options for ap-
plication of multifunctional long-range air 
surveillance radar “Resonance-NE”:

– early detection of air targets, includ-
ing ballistic targets and targets featur-
ing the stealth technology; air strike 
alert for air defense system command 
posts;
– completion of combat alert duty tasks; 
air space and traffic control; 
– air environment information support 
to anti-aircraft missile troops and avia-
tion command posts and targeting;
– setting up continuously functioning 
all-altitude air target detection zones 
along the border (frontline).
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