
elcome to the sixth 2010 edition of Arms. Defense 

Technologies Review, the last in our year-long tribute to 

the latest Russian military technologies. One week ago 

it was given significant additional cause for celebration, 

when, on 04 November 2010 Rosoboronexport State 

Corporation celebrated its tenth anniversary.

Moving on with the business at hand, with respect to the con-

tent of this issue, we have quite a good selection of offerings to 

hopefully stir up the interest of our readership.

Your obedient servant visited one of the most technologically 

advanced enterprises where image intensifier tubes of the last 

generations are manufactured for further use in different night 

vision devices.

Another interesting article is devoted to the Russian Infantry 

combat systems of the 21st century. The article was drafted by 

Editor-in-Chief of our Publishing House, a person who has excel-

lent experience in this field.

The Navy and Air Defense sections of this issue are also very 

unique, as these topics have never been reviewed so deep on the 

pages of the Russian military media.

It is tradition in Russia to come to the end of the year with good 

results. So I hope that you will enjoy the articles and the magazine 

at all.

On behalf of editorial staff I wish you good luck and fruitful par-

ticipation in the Indo Defence 2010 Expo&Forum. I hope that next 

year we will see you again and you can find much more stir up top-

ics on Russian Defense Technologies of the 21st century.

Until the next time

Best regards 

HOPE FOR FUTURE COOPERATION

W

Viktor MURAKHOVSKIY
Editor-in-Chief of A4 Press
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t is the sole Russian state 

intermediary agency 

for export and import 

of  military and dual-

purpose products, tech-

nologies and services. Today only 

Rosoboronexport State Corporation 

is the  sole supplier of  the  whole 

range of  armaments and military 

equipment nomenclature produced 

by Russian defense enterprises and 

authorized for export.

The Corporation is firmly posi-

tioned among world's leading arms 

exporters. Rosoboronexport pos-

sesses 80% of  all export of  Russian 

weapons and military hardware. The 

geography of  the Russian Enterprise 

covers more than 80 countries all 

over the world.

Within the  last ten years since 

the  creation of  Rosoboronexport, 

the  potential of  the  Russian de-

fense industrial complex was pre-

served due to the export orders and 

this secured the  second-best posi-

tion at the  world arms market for 

the Russian Federation.

The total export volume of weap-

ons and military equipment in  2009 

was divided: around 50% for mili-

tary aviation hardware, 19% for Land 

Forces hardware, 13.3% and 13.7% 

for Air Defense and Navy according-

ly. 4% is for other military hardware.

According to the  Director Ge-

ne ral A. Isaykin the  main part-

ners of  Rosoboronexport are India, 

Algeria, China, Vietnam, Venezuela, 

Malaysia and Syria. For a  short run 

India is expected to preserve the sta-

tus of  a  strategic partner of  Russia 

in  the  field of  military-technical co-

operation. The intensive negoti-

ations with Libya and Kingdom 

of  Saudi Arabia take place as well. 

The Russian weapons are in  good 

demand in  some NATO member 

states, like Turkey, Greece as well 

as the  Eastern European countries. 

As far as regions are concerned, 

the Asian-Pacific, Middle East, North 

Africa and Latin America regions are 

considered to be the  main markets 

of the Russian arms.

As far as relationship with main 

partners is concerned, Rosoboron-

export moved from the  “seller-buy-

er” traditional rela tions to licensed 

production of  the  Russian mili-

tary hardware. In the  field of  mili-

tary-technical cooperation the  cre-

ation of  Joint Ventures on devel-

opment and manufacturing of  new 

types of  weapon systems and mil-

itary equipment is successfully de-

veloped. Today research and de-

I

ROSOBORONEXPORT: 10 YEARS 
OF PROGRESSIVE SUCCESS 

AT THE WORLD ARMS MARKET
10 years past when on November 4, 2000 the President of the Russian Federation signed a Decree 1834 

«On creation of Federal State Unitary Enterprise Rosoboronexport».

RUSSIAN ARMS EXPORT IN 2000–2009 (MILLION US DOLLARS IN CURRENT VALUES)

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total

Export 3680 3705 4800 5568 5778 6126 6500 7500 8350 8500 60507
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velopment activities in  accordance 

concerning dozens of  topics are fur-

nished for foreign partners' benefit.

ASIAN-PACIFIC REGION

The Asian-Pacific region is one 

of the key regions for Russia regard-

ing the  volume of  arms export, re-

gardless Rosoboronexport managed 

to strengthen its positions in  oth-

er regions.

During last years India has been 

actively seeking the  diversification 

of  arms suppliers. However, Russia 

controls around 50% of  Indian arms 

market.

China, as other importers 

of  the  Rus sian military hardware, 

focuses on joint development and 

manufacture of  arms. That is why 

the decrease of military-technical co-

operation with China is considered 

by Rosoboronexport as law-gov-

erned. One should take into consid-

eration that Chinese military indus-

trial complex is developing very fast. 

The constraining factor in  the  field 

of  cooperation with Beijing is suc-

cessful creation of  pirates cop-

ies of  Russian military hardware by 

the Chinese. Afterwards China offers 

them to the  world arms market but 

at lower price.

As far as other countries of  the 

Asian- Pacific region are concerned, 

the Rosoboronexport's active market-

ing policy during the last years made 

it possible to open new countries, 

that are interested in  the  Russian 

weapon systems. They are Malaysia, 

Indonesia, Vietnam and Myanmar.

Russia plans to offer almost all 

types of weapons and military equip-

ment to the Asian-Pacific market.

There are a  lot of  projects on 

military cooperation with Viet nam, 

Myanmar and Indonesia. Ros obo-

ronexport has good chances to de-

velop cooperation with Philippines 

in particular the export of small arms 

and speed boats.

The experts say about good lev-

el of cooperation with Laos. They al-

so mention the  increase of  military 

cooperation with Sri Lanka due to 

the given 300 million US dollar cred-

it. As far as Singapur is concerned 

the military-technical cooperation is 

developed in different directions in-

cluding Air Defense Systems. In con-

sideration of  debt relief Russia ex-

ecuted bulk military hardware sup-

ports to the  Republic of  South 

Korea. 

Anton Chernov
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or the  past ten years 

the  Russian Federation 

focused at the  bilat-

eral collaboration 

in  weapons develop-

ment. The most significant results 

were achieved with India (290-km-

range BrahMos supersonic cruise 

missile) and Jordan (Hashim gre-

nade launcher). The government 

of  Russia and these two countries 

have succeeded in  coping with po-

litical, legal, scientific and techni-

cal barriers and impediments to es-

tablish real cooperation with big fu-

ture. All the countries, seek to devel-

op an intellectual defense product. 

The general trend here is an effort 

to establish production, on its own 

territory, by assembling new high-

tech weapons from supplied com-

ponents. Many countries are pre-

pared to finance the  development 

of  such products so long as they 

meet the  region’s specific require-

ments.

BRAHMOS

The 290-km-range BrahMos 

supersonic cruise missile, a  de-

cade-long joint venture between 

India’s DRDO and Russia’s NPO 

Mashinostroyeniya, has seen sev-

eral major developments during 

the  past years. It is inviting a  lot 

of  global attention, particularly 

from South America, Middle East, 

Asia Pacific and African regions. The 

main reason is BrahMos has been 

developed at a  low-cost budget 

of $300 million.

The missile can travel at nearly 

three times the speed of sound and 

hit targets up to 300 km away. It 

can be launched from submarines, 

ships, aircraft or land. In March 2010 

India successfully test-fired the verti-

cal-launch version of  290-km range 

BrahMos from the  INS Ranvir war-

ship.

According to Indian officials all 

the  three Indian Navy's Talwar class 

ships, that are under construction 

in  Russia, have been fitted with ver-

tical launchers and many other ships 

F

MAIN TECHNICAL CHARACTERISTICS OF BRAHMOS

Country India

Class S/Su/L/ALCM

Target Land, Ship

Length 9.00 m

Diameter 0.67 m

Launch Weight 3900.00 kg

Payload 200 kg HE

Propulsion Ramjet w/ solid booster

Range 290.00 km

Guidance INS, GPS, active and passive radar

Associated Country Russia

BILATERAL COLLABORATION 
IN WEAPONS DEVELOPMENT
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will also be equipped with them. 

The missile is already in service with 

the  Navy and its Shivalik class frig-

ates have been equipped with it.

Today BrahMos is moving in a new 

direction with airborne missile ver-

sion. The first air-launched test is ex-

pected in 2012. The Indian Air Force 

has chosen the Su-30MKI fighter air-

craft as a launch platform for the mis-

sile.

Going forward, a  hypersonic ver-

sion of the missile — BrahMos Block-

II-II is presently under development. 

BrahMos Block-II land-attack cruise 

missiles, which have been designed 

as 'precision strike weapons' capable 

of  hitting small targets in  cluttered 

urban environments. It has been de-

veloped to take out a  specific small 

target, with a  low radar cross-sec-

tion, in  a  multi-target environment. 

The missile can touch speeds rang-

ing from five to seven times that 

of sound, making it the fastest cruise 

missile in  the world. -II is expect-

ed to be ready by 2013-14 and will 

arm the Project 15B destroyers of the 

Indian Navy.

RPG-32 HASHIM

The RPG-32 Hashim reusable rock-

et launcher was first demonstrat-

ed in  public in  2008. It is referred 

to as Hashim' as it was being de-

signed by the  FRSE Bazalt FSUE un-

der contract from Jordan and named 

after the  grandfather of  Prophet 

Mohammed, Hasim ibn Abd ad-Dar 

who is considered to be the  found-

er of  the Jordanian royal family. The 

main feature of  the RPG-32 is that it 

is chambered for the  rockets of  two 

72(72.5) and 105 calibers in  launch 

containers. All the  rounds are fit-

ted with compact starters. RPG-32 is 

fitted with standard reflector sight 

so there is no need for grenadier 

to close one eye. When transport-

ed the reflector sight is folded inside 

the  launcher. Optical and night vi-

sion sights can be fitted too. So, RPG-

32 is a  compact easily-transported 

rocket launcher capable to engage 

different targets: modern main bat-

tle tanks, combat vehicles, troops 

in  brick, reinforced and other bun-

kers. RPG-32 can operate only two 

rounds now thermobaric warheads 

are designed to defeat manpower, 

shelters and lightly-armored vehi-

cles; anti-armor heavily armored ve-

hicles, even the  ERA (explosive re-

active armor) main battle tanks. The 

PG-32V HEAT rocket (with tandem 

warhead in  105mm caliber, opti-

mized against ERA-equipped tanks) 

defeats 700-mm armor. 72-mm rock-

et has a mono warhead. Thermobaric 

rockets with HE, incendiary and en-

hanced fragmentation effects are 

optimized against manpower. As was 

announced the  homing adjustable 

rockets were also being designed. 

And Jordan designed remote con-

trol launching system for the RPG-32 

Hashim rocket launcher. 

Anton Chernov

MAIN TECHNICAL CHARACTERISTICS OF HASHIM

Caliber, mm 72...105

Length with container, mm 1200

Weight of loaded launcher, kg 6...10

Weight of launcher with aiming device, kg 3

Direct shot range, m 160

Aimed shooting range, m up to 700

Rounds used anti-tank thermobaric

Aiming device optical sight
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olitical and mili-

tary leadership of the 

Russian Federation say 

a lot about innova-

tion technologies and 

approaches that should be used in 

not only civil sector, but also in de-

fense one. In order to get closer and 

acquainted with innovation in re-

al life, the Editor-in-Chief of “ARMS. 

Defense Technologies Review” A. 

Chernov visited one of the famous 

and largest manufacturing company 

in Russia which produces electron-

ic devices and in particular Image 

Intensifier Tubes, that are used in 

night vision devices. It is MELZ-EVP, 

the company which is situated in the 

Zelenograd city, that was founded in 

1958 and later developed as a reflec-

tion of the US Silicon Valley. The city 

was one of the most powerful cent-

ers of electronics, microelectronics 

and computer industry in the Soviet 

Union, and today it still plays a simi-

lar role in modern Russia. The MELZ-

EVP manufacturing company con-

tributes a lot to maintain the reputa-

tion of Zelenograd.

The night vision devices equipped 

with IIP by the manufacturing com-

pany found use not only in military 

field but also in commercial use as 

well as in science labarotaries and 

Research and Develop Institutes 

both in Russia and abroad. In par-

ticular, image intensifier tubes are 

used in different fire fighting sys-

tems, video surveillance systems, 

perimeter alarm systems, etc, says 

Chief Engineer Sergey Kuklev, but of 

course the main field is defense in-

dustry.

It is important to mention, that 

Russia is one of eight countries that 

manufacture image intensifier tubes, 

adds Designer-in-Chief Dmitriy 

Sokolov. Along with United States 

of America, France, United Kingdom, 

the Netherlands, China and India, 

the Russian Federation justly can be 

reckoned to be the leading high-

technology state.

In 2005 the MELZ-EVP manufac-

turing company purchased the cut-

ting-edge equipment made by DEP 

and since that time the company has 

been manufacturing 2+ generation 

image intensifier tubes which ex-

ceed the parameters of some foreign 

made analogues. We do not sim-

ply install and use the foreign made 

equipment-, says Chief Engineer S. 

Kuklev, - we also improve and de-

velop it. Now we can say that we 

assessed and digested the foreign 

made equipment and added our 

own unique technologies, let us say 

today we use Russian made equip-

ment based on foreign technologies, 

added Designer-in-Chief D. Sokolov.

INDUSTRIAL PREMISES

To figure out how these image 

intensifier tubes are manufactured 

and assembled the Editor-in-Chief 

together with S. Kuklev visited the 

industrial premises. Taking into ac-

count the fact that initially the en-

terprise was based in Moscow under 

the name of Moscow Electric-Bulb 

Plant and transferred to Zelenograd 

in 2008-2009 the observed premises 

impressed by state-of-the-art equip-

ment cleanness.

The image intensifier tube is a 

heart of night vision devices that 

are used in sights, tank and infantry 

fighting vehicle driver vision devic-

es, pilot goggles, etc. It's like televi-

sion picture tube, if you do not have 

it in TV set, TV becomes useless, says 

S. Kuklev, and underlines, as the im-

age intensifier tube is the heart of 

the night vision device it needs prop-

er treatment along all way starting 

from manufacture until assembling.

The management of the MELZ-

EVP manufacturing company has in-

vested a great sum of money to mod-

ernize and equip industrial premises 

in accordance with the latest tech-

Our priority is to produce and 

eventually export knowledge, 

new technology and advanced 

culture, cutting-edge achieve-

ments in science, education and 

the arts in other words. We must 

be at the cutting edge of innova-

tion in the main economic sec-

tors and in public life. Neither 

the state nor the business world 

can afford to skimp on these 

priorities, not even in a diffi-

cult financial situation. (Russian 

President D. Medvedev address-

es to the Federal Assembly of 

the Russian Federation) 

THE HEART OF A NIGHT 
VISION DEVICE

P

The main building
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nologies. The manufacture of such 

devises as IIT needs special climate 

conditions. In addition it makes high 

demands towards cleanness and sus-

pended materials concentration in 

the air. Due to the mentioned rea-

sons the hi-tech industrial premises 

with high air change coefficient and 

equipped with modern filter systems 

were built. Potentially the dust pro-

duces electronic emission and if it 

penetrates into the device when as-

sembling, the dust will damage the 

on-exit image. This is not the matter 

of extravagance but dire necessity 

and the demand of the electro-vacu-

um manufacturing technique, high-

lights S. Kuklev when we entered the 

so called clean zone.

Bearing in mind that the enter-

prise was transferred from Moscow 

recently, the MELZ-EVP manufactur-

ing company is involved into attain-

ment of projected capacity. Along 

with it the specialists of the enter-

prise are engaged into the works 

that are aimed toward increasing of 

quality of the 2+ generation image 

intensifier tubes and improvement 

of their characteristics.

HIGH-SKILLED WORKERS AND 

ENGINEERS

So complicated manufacturing 

technology and specified require-

ments demand high-skilled per-

sonnel. So far the management of 

the MELZ-EVP manufacturing com-

pany has not faced any difficulties. 

The enterprise has close educational 

links with the Bauman Moscow State 

Technical University where five rep-

resentatives of MELZ-EVP were quali-

fied in engineering and two of them 

were granted National Diploma 

with Honors. A lot of young special-

ists come to the company after the 

graduation from National Research 

University Moscow Institute of 

Electronic Technology, which is 

based also in Zelenograd.

Chief Engineer Sergey Kuklev un-

derlines that after the MELZ-EVP 

manufacturing company was trans-

ferred the personnel has been signif-

icantly rejuvenated. And this is per-

fect as now we have young special-

2+ generation 

image intensifier 

tube assembling 

area

Cathode assembly 

metal spraying area
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ists whom we are able to hand over 

our knowledge and experience to. 

The management also fosters young 

talented people does its best to keep 

them in science in order to receive 

new technologies and inventions in 

the future. The leadership of MELZ-

EVP also sponsored education in uni-

versities for some students as well as 

organized internship for those who 

plan to work in the company af-

ter the graduation. All in all one can 

say that top-management of MELZ-

EVP focuses on fostering young spe-

cialists and provide full-scale policy 

to attract talented and high-skilled 

workers and engineers.

IMAGE INTENSIFIER TUBES IN USE

The heart of a night vision devise 

is an image intensifier tube. The spe-

cialists of MELZ-EVP are constant-

ly working in order to improve the 

technical characteristics of the tubes. 

As good characteristics are as better 

the image in a night vision devise is. 

Today a customer makes demands 

on resolving power, brightness of 

the on-exit image, contrast in order 

to get good distinction of the detect-

ed target and of course to minimize 

weight and dimensions of an image 

intensifier tube. All these demand 

can meet by the MELZ-EVP manu-

facturing company specialists, high-

lights Designer-in-Chief D. Sokolov.

2+ GENERATION IITS

Parameter, unit
Rates for part types

–A –B

Luminous sensitivity at 2850 K, μA/lm, not less 650 550 500

Radiant sensitivity at 850 nm, not less 50 40 33

Gain at 2x10–5 lx, cd/m²/lx 30,000/π–50,000/π

Limiting resolution, lp/nm, not less 60 57 53

Signal-to-Noise Ratio (@108 μlx), not less 23 21 19

EBI, μlx, not more 0.25

Type of Phosphor P20(P43)

Useful Diameter of photocathode, nm, not less 17,5

Maximum Output Brightness in mode of Automatic Brightness 

Control, cd/m2 2–17

Input voltage, V 2–3.6

Input Current, mA 20

Weight, grams 80/95

Shock Resistance on Single Mechanical impulse, g 500

Reliability, hours 10,000

2nd GENERATION IITS

Parameter Unit
Typical characteristics*

Not less Typical Not more

Luminous sensitivity at 2850 K μA/lm 240 300

Gain at 2*10–5 
lx cd/m²/lx 25,000/π 30,000/π

Limiting resolution  lp/mm 28 32

E.B.I. μlx 0.25

Useful diameter of photocathode mm 23.3

Magnification in center 0.93 1.00 1.07

Weight grams 360

Shock resistance on single mechanical impulse g 400

Reliability hours 2,000

Guarantee period months 18 18 18

* changes of parameters and design of devices is available on request of the Customer
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The image intensifier tubes man-

ufactured in MELZ-EVP and installed 

in night vision devices have not giv-

en rise to unfavorable criticism in 

military and law enforcement units 

and agencies. Moreover the night 

vision devices which were used by 

special units during counter terror-

ism operations in the Caucus.

The specialists of MELZ-EVP de-

signed an image intensifier tube 

that provides multi-color picture in 

conditional colors. It is very useful 

especially when operations are con-

ducted in a highly vegetation ar-

ea like forests or jungles where it is 

difficult to distinguish a target. The 

innovation method which was im-

plied by MELZ-EVP specialists, pro-

vided high information content of 

surveillance and enlarge the area 

of use for night vision devices. The 

modus of operandi is based on the 

principle that vegetation and cam-

ouflage fatigue have different re-

flection index at a particular color-

stream wave-length. We call this 

device a pseudocolor as colors in 

it are not real. Using this pseudo-

color image intensifier tube one 

can detect not only personnel in a 

forest, but also military hardware, 

Face panel alumini-

zing area

Face panel vacuum-

tightening area

Photo cathode 

manufacturing 

and 2+ generation 

image intensifier 

tube vacuum assem-

bling area

Thermal annealing 

of face panel area
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for instance infantry fighting vehi-

cles, armored personnel carriers, 

tanks, etc., says Designer-in-Chief 

D. Sokolov.

It is important to mention, that 

the image intensifier tubes pro-

duced in MELZ-EVP are suitable for 

use in NATO standard night vision 

devices. In other words, it means 

that in case the usage of an image 

intensifier tube made by Photonis 

in a NATO standard night vision de-

vice, the MELZ-EVP's image intensifi-

er tube can be easily installed in this 

devise. This feature makes the image 

intensifier tube competitive on the 

world arms markets.

Today MELZ-EVP cooperates with 

countries like Germany, Bulgaria. The 

negotiations with some European 

and Asian companies are on going. 

The image intensifier tubes manu-

factured by MELZ-EVP are attracted 

much interest by some other coun-

tries.

THE PLANS FOR FUTURE

For sure the engineers and man-

agers of MELZ-EVP are not go-

ing to pitch upon what have been 

achieved. In the future they plan to 

embark on production of new type 

image intensifier tubes which can 

detect ultraviolet light as well as near 

infrared radiation. The modern Army 

of the 21st century needs state-of-

the-art devices. The modern war-

fare sets high demands, the winner is 

one who can detect first, afterwards 

a missile or a bullet finishes the task. 

And if wars in the past were consid-

ered as wars of machines the mod-

ern war is assessed as a war of tech-

nologies. In this regard specialists of 

the company do their best to sup-

ply the Russian Army with modern 

hardware.

Along with military industry, the 

specialists of the MELZ-EVP man-

ufacturing company intend also 

to make the drivers' life better. All 

know how difficult to drive in bad 

weather conditions, when it is rain-

ing, or snowing, even when you 

have fog on the road, emphasizes 

Chief Engineer Sergey Kuklev. You 

are not able to distinguish an ob-

stacle on the road even if your car 

is equipped with good headlamps. 

However if you have an emitting 

source and you can variate the emis-

sion you can send an impulse that 

runs directly and in case there is an 

obstacle on its way, the impulse re-

turns. The new type image intensi-

fier tube will allow to convert the 

image and you can monitor the sit-

uation on the monitor in your car. 

Of course this requires complicated 

circuit engineering, impulse power 

supply and finally matrix. However 

the goal is set and now doubts it will 

be accomplished.

Many specialists denounce the 

sooner end of the image intensifi-

er tubes saying that bolometric ma-

trix and charge coupled devices will 

shake out IIT.

However the experience of the 

image intensifier tube developers 

and manufactures, both foreign and 

domestic, has shown that image in-

tensifier tubes at a range of spec-

trum 0,4-1,1 micron; 0,4-1,3 micron; 

0,4-1,8 micron; 0,4-3,2 micron have 

some advantages and will find their 

level as a significant element of dif-

ferent equipment. The MELZ-EVP 

manufacturing company has em-

barked upon 0,4-3,2 micron image 

intensifier tubes developing. If the 

specialist manage to develop a high 

efficiency image intensifier tube in 

this spectral range, it will lead to de-

veloping unique and unparalleled 

low-level systems that can be wide-

ly used in practice. 

Anton Chernov

Measurement and 

testing of 2+ gen-

eration image inten-

sifier tube area
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ater on, the  Chief 

of  Staff, First Deputy 

Army Commander-in-

Chief Lieutenant Ge ne-

ral Sergei Skokov elabo-

rated the  topic during the  conversa-

tion with the  media representatives. 

He points out that today one of  the 

main tasks of  the Army is the  cre-

ation of  an integrated C4I system at 

the  tactical level. There are certain 

difficulties in  this work. According to 

him one of  the main problems is to 

form guidelines defining algorithms 

for problem solving and assigning 

functional duties to officials accord-

ing to the possibilities of the C4I sys-

tem. Sergei Skokov underlines that 

there is an enormous work to be done 

in this direction, i.e. ‘practically to cre-

ate a new C4I system and set the func-

tioning order of  this system. It is 

a  question of  creation of  a integrat-

ed intelligence and network-centric 

warfare and making of data system as 

an element of combat support.

Before the appearance of the C4I 

system the map (master battle map, 

operational map) was one of  the 

main instruments of battle planning 

and troops command and control. 

It is clear that a  map was marked 

manually sometimes based on  inac-

All types of command, control, communications, computers and intelligence systems ( C4I), fielded at 

the services and branches of the Russian Armed Forces, should be unified and upgraded in two-three 

years, says First Deputy Minister of Defense V. Popovkin. The unified C4I system should have the Open 

Architecture and enable to increase capabilities in every direction, he adds.

COMMAND, CONTROL, COMMUNICATIONS, 
COMPUTERS AND INTELLIGENCE SYSTEM: 

RAVELIN PROGRAM 

L
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curate information, even concern-

ing friend units. When C4I was field-

ed it made most of  the command 

and control processes automated 

and credibility of  information signif-

icantly increased. At the  same time 

the marked map (in its new electron-

ic version) still remains the most im-

portant document. 

When used in  C4I system, 

the  maps need the  appropriate 

hardware and software. The  hard-

ware and software provided as 

a part of Sozvezdie-M Integrated C4I 

System at Tactical Level is not a single 

one. There are alternative solutions, 

for example Ravelin Specialized 

Graphics Editor, which characteris-

tics are described in the article.

MODE OF OPERATION

The Ravelin Specialized Graphics 

Editor is designed for making and 

editing operational situations 

with several layers in  a  special for-

mat (*.СVI file) using the  same elec-

tronic topographic maps (files) as 

in  the  “Integratsiya” (Integration) 

Geographic Information System 

(GIS) as its topographic basis.

Ravelin is not a  geographic in-

formation system in  the  true sense 

of  the word. It is a  graphics editor 

which uses only a  part of  the GIS 

core for imaging files with a  *.SFX 

extension by making *.SEM, *.DAT 

and *.HDR files. That is for the  dis-

playing of a topographic base of an 

electronic map. A program opera-

tor can also carry out measurements 

of  length and area of  map objects, 

obtain data about semantics (prop-

erties) of  map objects, define their 

topographic data, hide layers as well 

as objects of  a topographic base 

that are unnecessary at the moment, 

and reproduce them when required. 

Besides, the  operator obtains data 

on  the nomenclature of  all or on-

ly active sheets of  operations areas 

as well as data on  geographical co-

ordinates of  objects that are plot-

ted on  the tactical situation layer. 

The possibility of the usage (imagin-

ing) of topographic base matrix files 

created in  the  Integration GIS is al-

so provided. And the operator is not 

able to edit objects of the electronic 

map topographic base.

The created situation file (*.CVI for-

mat) has no rigid binding to the GIS 

core (except for coordinates of  ob-

jects) and uses a classifier of tactical 

symbols (*.CLF format) that is differ-

ent from the one used when making 

a  topographic base which makes it 

possible to unload the  processor as 

much as possible and use the  main 

memory more effectively.

Thus, the program seems to ‘slide’ 

on a surface of a topographical base, 

which increases the  computer per-

formance due to the  release of  a 

part of  its main memory involved 

in  the  Integration GIS for the  possi-

bility of topographic base editing.

The operations area (a set of  *.

SEM, *.DAT and *.HDR files) is creat-

ed in Ravelin according to the same 

principle as in  the  GIS. But the  cre-

ation of an operation area file (*.МАР) 

has been simplified and automatized 

as much as possible because when 

choosing sheets of  operation areas 

the atlases of the whole cartograph-

ic database created beforehand al-

low visualizing all sheets available 

in  the  cartographic database of  the 

topographic base with a reference to 

its nomenclature and make it possi-

ble for the operator to select neces-

sary sheets according to the  princi-

ple of a ‘topographic layout’ with its 

visualization. Further on, the  sheets 

chosen by the operator are automat-

ically joined. 

To create a  tactical situation 

Ravelin uses a  *.CVI file (colour vec-

tor information). For plotting tacti-

cal symbols, a classifier file (*.CLF) is 

applied that is not bound to the GIS 

core and does not have a  rigid divi-

sion of  objects on  the basis of  their 

purpose. There are directories of ser-

vice branches that are combining 

symbols applied to a certain service 

branch (Armed Forces branch) with-

out their division into linear, dotted 

and areal symbols. All the  classifi-

er symbols in  semantics have only 

their topographic control defined in-

dividually when applying a  symbol. 

Therefore, the  operator can quick-

ly and easily change three key prop-

erties of  a tactical symbol (prima-

ry colour, shade colour (filling) and 

size). Moreover, symbols can be easi-

ly scaled one by one, in a group, sin-

gly, by several or by the whole layer.

Unlike in  the  Integration GIS, 

in Ravelin there is no need to create 

a separate file of the user map (*.SIT) 

for each situation sheet as the  for-

mat of  the situation file (*.CVI) al-

lows making, changing, removing 

and pasting new layers in  an  exist-

ing situation file (there are up to 90 

layers in  each file). And in  addition 

to this no *.SEM, *.DAT and *.HDR 

files for situation imaging (neces-

sary in the Integration GIS) are creat-

ed, which ensures the  minimization 

of  the general dimension of  the sit-

uation data.

The amount of  data intended 

for the  transmission via communi-

cations facilities (a *.CVI executable) 

will always be less in  Ravelin than 

in the “Integratsiya” program as there 

are no files of  situation visualization 

(*.НDR, *.SEM *.DAT) that are always 

created with the  *.SIT situation files 

in “Integratsiya”. Besides, as it was al-
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ready mentioned, in the “Integratsiya” 

files of  situation classifiers (a sepa-

rate file for each layer) are mandato-

ry for transfer, which leads to a larger 

amount of transmission compared to 

the Ravelin programme.

Ravelin does not impose a neces-

sity for the  integrating of  situation 

and topographic base files in  one 

*.МАР file as it creates serious diffi-

culties when changing the scale (ar-

ea) of  the situation. There is no rig-

id binding of situation files to a top-

ographic base of  the specified area 

(apart from the  coordinates of  the 

area) in Ravelin, which makes it pos-

sible to quickly open the existing sit-

uation variants practically in  any ar-

ea of  a topographic base irrespec-

tive of  its scale (100,000; 200,000; 

500,000). The Basic Scale function al-

lows adjusting the situation to prac-

tically any scale of  active situations 

without data loss.

For example, in  the  course of  a 

command post rehearsal with 

the control of one of the armies of the 

Moscow Military District the  CVI file 

reproducing an operative plan of the 

dislocation of  troops with a  specifi-

cation to a battalion had a size of on-

ly 674 KB. This is due to the fact that 

the  files of  situation classifiers and 

operations areas are always divid-

ed in  the  program and, moreover, 

the situation classifiers and the situa-

tion file itself do not use the GIS core. 

RAVELIN FUNCTIONALITY:

 ■ Creating atlases and operations areas of electronic maps on the basis 

of the SXF format;

 ■ Imaging the coordinates of the electronic map phone in several sys-

tems and views;

 ■ Creating multilayer situation, combination of situations according to 

their layer and control of situation layers;

 ■ Adding and mapping simple and complex objects from symbol classifi-

ers of combat situations, editing of objects;

 ■ Approximating linear and areal objects;

 ■ Performing simple calculation tasks on an electronic map phone (calcu-

lation of distance and area);

 ■ Adding graphics files of the PCX and BMP files to a situation, including 

one-colour and colour graphic information acquired from the 65с19 

system as well as Microsoft Office documents, aerial photographs and 

space snapshots with their binding to a topographic base;

 ■ Processing the PCX and BMP graphics files added to a situation;

 ■ Binding situation objects to a data base management system;

 ■ Simultaneous use of several classifiers of situation symbols;

 ■ Independent scaling of classifier symbols on the OX and OY axes;

 ■ Full scaling of all situations in case of plotting of a situation on a map of 

other scale (format); assigning of a basic scale;

 ■ Converting electronic map of the S57 format in the SXF format with 

their subsequent introduction to an operations area;

 ■ Converting files of the USP format into the PCX format. The USP format 

is created by the SKAN-US software product when processing paper 

images of combat situations received by means of a readout device de-

signed for map patches (УСС-001 ТЕЯИ.468424.001).

 ■ Making, editing and saving files in the ХМL format (the Vershina 

System);

 ■ Simultaneous operation of several operators from miscellaneous auto-

mated workplaces with one situation file in the same or different scales 

with the differentiation of access rights according to the layer principle.

 ■ Displaying information on the location of an automated workplace and 

its operator, received from survey control devices (connected to GPS 

and (or) GLONASS) on an electronic map.
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Thereby the total amount of the da-

ta in the executable (CVI) is less since 

there is no information on  the se-

mantics of  tactical symbols (except 

for the  data of  its survey control). 

The set of files reproducing the same 

situation will have the minimum size 

of 100 MB in the “Integratsiya” GIS.

REQUIREMENTS FOR HARDWARE 

COMPONENTS

The Ravelin software module 

can operate on  a personal comput-

er under the  control of  the follow-

ing operating systems: MICROSOFT 

WINDOWS NT WORKSTATION 4.0, 

MICROSOFT WINDOWS NT SERVER 

4.0 (Service Pack 6 and above), 

MICROSOFT WINDOWS ХР and 

above. The  file system format spec-

ified by the  developer is NTFS. 

But in  fact the  program is com-

patible with FAT 32 when using 

the WINDOWS ХР operating system.

For the  normal operation of  the 

Ravelin software module the follow-

ing hardware components should 

be installed on the workplace where 

the  system is used (a minimum set 

according to the demands of the de-

veloper):

 ■ PC Pentium 3/900 MHz, 128 MB 

RAM;

 ■ 20 GB HDD;

 ■ 1.44 MB Floppy Disk Drive;

 ■ CD-ROM;

 ■ 16 MB Video Card, Screen Reso-

lution 1024x768, 17" Monitor, 

0,26, TCO99;

PRINTED OUTPUT:

 ■ Outputting an electronic map phone or a combat situation displayed on 

a map phone on a blank sheet with a use of any printer compatible with 

an IBM personal computer;

 ■ Outputing of a combat situation with the binding to a map phone on 

sheets or patches of sheets with regular topographic maps published ty-

pographically (using special UZ 003 plotter of the Tsvet set);

 ■ Outputting a combat situation displayed on a electronic map phone on 

a video wall (several screens joined by a single controlling personal com-

puter);

 ■ Outputting a combat situation displayed on an electronic map phone in 

the form of the screen image in accordance with the Communications 

Protocol of Screen Images between Hardware Components in 83t11-1s 

Local Computer Networks.

OTHER POSSIBILITIES

Ravelin, designed as application software in the process of the Tsvet 

complex updating, provides the compatibility with the elements of 

this system and the Vershina hardware and software complex. Ravelin 

works jointly with the hardware and software information security sys-

tems which were passed into service of the Russian Armed Forces, such 

as Labirint, Bastion, and Strazh of different modifications. The Ravelin in-

ternal configurator ensures protection of the program and executables 

against an illegal access by providing several operation modes: unclassi-

fied, confidential and absolutely confidential modes with differentiation of 

access rights. Furthermore, the system configurator provides supervision 

of a system operation and maintenance of a system log. The built-in input 

of a password and a user secures safe logging.
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 ■ Keyboard: 866/Win95;

 ■ Graphics Card: MS MOUSE.

It turned out that the  program 

runs stably with Pentium I/600 MHz, 

128 MB RAM.

COMPARISON WITH ANALOGUES

Today the  demand of  the HQ for 

controlling and imaging of  the dy-

namic situation by means of  elec-

tronic maps is fulfilled by the  use 

of the following geographic informa-

tion systems and specialized graph-

ics editors:

 ■ Integration GIS of  various mod-

ifications (General Staff, Chief 

Directorate of  the Army, most 

of the Directorates of the Military 

Districts, Combined Forces 

(Uni ted Group Alignment HQ 

in the Chechen Republic);

 ■ Horizont GIS (General Directorate 

of  Internal Troops of  the Ministry 

of Internal Affairs of Russia);

 ■ Ravelin Specialised Graphics Edi-

tor (HQ of  the Western Military 

District, HQ of  the 9th Separate 

Motorized Rifle Brigade and 

the  6th Separate Tank Brigade 

of the Moscow Military District);

 ■ Rokada Specialised Graphics Edi-

tor (20th Army of  the Western 

Military District, as a  part of  the 

Akatsia-M Programmable Control 

System).

Software means for controlling 

and plotting of  the situation with 

the use of electronic maps in the C4I 

System at the  Tactical Level are 

the versions of the “Integratsiya” GIS 

of  different modifications and do 

not have any fundamental distinc-

tion from it. “Integratsiya” itself is 

a ‘branch’ of the Panorama GIS devel-

opment that was originally designed 

for the creation of an electronic top-

ographical database in the *.SXF for-

mat (sheets of electronic topograph-

ic maps).

‘Full-fledged’ geographic infor-

mation systems (“Integratsiya” and 

“Panorama”) and specialized graph-

ic editors (Ravelin and Rokada) how-

ever differ in  the  approach of  their 

developers to the  solution of  their 

tasks. 

To plot a  situation, the  “In teg-

ratsiya” Software System uses 

the  same principles and the  classi-

fiers of  the structure as for the  cre-

ation of  the topographic base. Each 

layer of  the situation should be cre-

ated as a  separate executable with 

its own classifier which in  our opin-

ion is not reasonable considering 

the  difference between the  princi-

ples of  the creation of  topographic 

bases and the  principles of  the cre-

ation and maintenance of a dynam-

ic combat situation. 

System situation classifiers ap-

ply the  principle of  the classifica-

tion of  tactical symbols not accord-

ing to a  service branch and a  cur-

rent mission, but the way the symbol 

was made: (linear, dotted, extend-

ed, areal, etc.). Such a method is ac-

ceptable for the  creation of  a topo-

graphic base but in my opinion does 

not meet the  performance criteria 

when controlling a dynamic combat 

situation.

The experimental version of Ra ve-

lin has been actively used since 2004, 

including for the  counterterrorism 

operation in  the  North Caucasus 

Region of  Russia. For this period 

only three essentially new classifi-

ers have been created. Changes are 

generally caused by amendments to 

the  guidelines (Combat Documents 

Issuing Regulations, Territorial 

Defense Manual).

When creating a  situation initial-

ly all layers are kept in one file, which 

can have up 90 layers, with the pos-

sibility to work (add and edit objects) 

using only one unified classifier. But 

yet it is possible to use additional 

classifiers while working with situ-

ation files. The  principle of  the cre-

ation of the classifier is based on the 

object division according to a service 

branch and a current mission but not 

according to the way the symbol was 

made; this speeds up the  process 

of searching and plotting of a situa-

tion object. The program allows de-

leting, copying, adding, renaming 

and other operations with each sep-

arate situation layer, as well as inter-

changing of layers (groups of layers) 

between different situation files.

And as it was already mentioned 

the  amount of  situation files creat-

ed in the GIS is very different from its 

analogue in  the  specialized graph-

ics editors.

Thus, the  principle of  the cre-

ation of a situation in the specialized 

graphics editor system better meets 

the requirements of the dynamic sit-

uation control as well as data main-

tenance and transmission defined 

by the  specific nature of  the work 

of  control centre that will use these 

software solutions in  the  course 

of the preparation and control of an 

operation.

PARALLEL TESTING 

OF INTEGRATSIYA AND RAVELIN 

WHEN PERFORMING SIMILAR 

TASKS

For my research I have chosen 

a  comparative analysis method for 
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a  parallel testing of  two systems 

(Integratsiya 2 v. 9.05.15b and Ravelin 

v 2.0); The  implementation of  these 

two systems while drafting combat 

graphic documents, makes it possi-

ble to computerize the mapping pro-

cess, data storage and transmission 

via colour graphic information com-

munications means using the  elec-

tronic maps when HQ is involved 

in  the  troop command and control 

process.

For comprehensive testing of the 

systems and providing of  the most 

full information I have drawn up 

two training combat texts: a  frag-

ment of  an Operation Order of  the 

Western Front HQ (a combat mis-

sion for the  field army to arrange 

and conduct a  defensive operation) 

and concept of  the operation by 

the Army Commanding Officer.

The comparative analysis includes 

a  consecutive testing of  the both 

systems on  the equipment of  the 

same type with time measurement 

while the  operators were making 

their work. In the  course of  the re-

search the  operators were perform-

ing the  following operations: instal-

lation of software, creation of a top-

ographic database, establishing of a 

working area, adding situation files, 

plotting (changing) of  graphic in-

formation on  electronic maps, sav-

ing of  graphic information, writing 

the  data on  carriers, preparing for 

its transmission via local networks 

and its printing as graphics combat 

document. The  training level of  the 

both operators is described as satis-

factory. The  operators’ work experi-

ence is 2.5 years for different Ravelin 

versions and 2 years for different 

Integratsiya versions.

The input testing data was a  file 

with a fragment of a command direc-

tive containing the  Army’s mission 

sent from the  Front Headquarters 

and text files with a  plan and a  so-

lution of  the Commander-in-Chief. 

The  results of  the operators’ work 

on  the both systems with the  time 

measurement and the operation de-

scription are given in the table.

Analysis of  the data displayed 

in  the  table shows that the  system 

characteristics are rather similar 

when performing the same tasks.

In Ravelin there is no possi-

bility of  the creation of  a 3D ar-

ea model but the  program visual-

izes the  height matrix files created 

in the Integratsiya GIS.

At the  same time I consid-

er the  main advantage of  the spe-

cialized graphics editor is the  cre-

ation and visualization of  atlas-

es of  sheet maps which are avail-

able in  the computer database and 

the  simplicity of  the work with op-

erations areas when using such at-

lases.

The major drawback of  the 

Integratsiya GIS in  comparison with 

the  Ravelin Specialized Graphics 

Editor is the extremely complex work 

process with a  cartographic data-

base and automized creation of op-

erations area. Although the creation 

of atlases is declared by the develop-

ers, the functionality is a  tough task 

for the users.

SYSTEM CHARACTERISTICS WHEN 

PROCESSING COMBAT SITUATION 

From the  point of  view of  oper-

ators dealing with operation plan-

ning and control of  troops engaged 

in  a  dynamic situation, the  follow-

ing possibilities of  the program are 

of great interest: plotting, changing, 

data transfer and its importing to dif-

ferent kinds of carriers. 

Dmitry Kandaurov
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rom its very past 

the  mankind has been 

using a  wide range 

of  weaponry and am-

munitions. The Infantry 

has become the  most “load-

ed” branch of  the  Armed Forces 

due to its universal role and veri-

ty of  tasks the  Infantry accomplish-

es. At the same time a standard ord-

nance and combat clothing and 

equipment set has been developed 

in  the  Armed Forces of  the  lead-

ing countries for the  long time. For 

example, in  the  end of  the  II cen-

tury B.C. every activity was strictly 

administered in  the  Armed Forces 

of  the  Roman Empire starting from 

a  mule rig to equipment stowage. 

The needed, in  commander opin-

ion, a portable set of ordnance, com-

bat clothing and equipment was 

on  the  edge of  the  human ceil-

ing. For instance, in  the  second half 

of  the  II century B.C. the  Roman in-

fantry was often called Marius mules, 

a  mockery on  reforms of  military 

commander Gaius Marius, who insti-

tuted a wider range of man-portable 

military equipment. 

With development of  technolo-

gies some kind of military equipment 

vanished from the  usage, substitut-

ed by conceptually new (the bow to 

the rifle), other transformed without 

alteration of its primary purpose (the 

pioneer spade). In many cases de-

commissioned items re-entered ser-

vice in  a  new look at the  next turn 

of technologies development — one 

of  these cases was the  cuirass that 

transformed into the flak jacket.

INFANTRY COMBAT SYSTEM 

DEVELOPMENT PROGRAMS

At the  end of  the  20th centu-

ry in  the  Armed Forces of  devel-

oped countries they came to under-

standing that segmental set of  in-

fantry combat equipment should 

be systematised, unified and re-

duced. Thus the infantry found itself 

in  the  most unpleasant state. Chief 

Designers of  planes and tanks de-

fined strict requirements to the con-

tractors who supplyed assemblies 

and units for their hardware. But 

the  infantry did not possess such 

“Chief Designer”, thus an  individual 

designer of combat equipment was 

at his own disposal in defining what 

and how an  infantryman shall and 

is able to do, his demands. Besides, 

the  compatibility with other com-

bat equipment was often neglect-

ed. The infantry combat equipment 

widened to zillions and caused 

a  negative impact on  the  mission 

efficiency.

Upon facing obstacles in  provid-

ing infantry with combat equipment, 

the  military gradually developed 

Infantry Combat System (ICS). In 

Russia such activities are being car-

ried out by the 3rd Central Research 

RUSSIAN INFANTRY COMBAT SYSTEM 
DEVELOPMENT PROGRAMS

F
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Institute of  MoD, which released 

the R&D report in 1994 — Conceptual 

Study of  Russian Infantry Combat 

System Development. The Central 

Research Institute of  Precision 

Engineering (TSNII TOCHMASH) be-

came the  main designer of  Infantry 

Combat System for Russian Armed 

Forces. The Coordinator of  all activi-

ties has been Interagency Committee 

on  Coordination in  Development 

of  man-portable Infantry Combat 

System for complements of  MoD, 

Ministry of  Internal Affairs, Federal 

Border Guard Service, Federal 

Security Service of  Russia, Federal 

Protective Service and EMERCOM, 

chaired by Chief of  Armaments 

of Russian Armed Forces.

In order to ensure a  graded 

funding and coordination in  ef-

forts of  various agencies and ser-

vices, the  Departmental Special-

Purpose Program for Man-Portable 

Combat and Special Equipment 

of  Russian Armed Forces and other 

Enforcement Services to 2010 (Boets-

XXI) was adopted, which approved 

by Russian Government and includ-

ed into State Arms Program (SAP) for 

the period until 2010.

The milestones of  the  Special-

Purpose Program within SAP re-

flected accomplishments on  provi-

sions of advanced kits (components) 

of  Infantry Combat System for vari-

ous enforcement services:

 ■ I milestone  — completion on  de-

velopment and serial produc-

tion adoption of  I generation ba-

sic Infantry Combat System  — 

Barmitsa (Camail);

 ■ II milestone  — development 

and serial production adoption 

of  II generation Infantry Combat 

System — Barmitsa-2 (Camail-2);

 ■ III milestone  — development 

and serial production adoption 

of  III generation Infantry Combat 

System — Ratnik (Warrior);

The pre-arrangements of  large-

scale manufacturing of the Barmitsa 

Infantry Combat System for Army, 

Airborne troops and Special Task 

Force units started in 2000. Barmitsa 

has been fielded in  the  units since 

2006. 

In the following years this Infantry 

Combat System (Barmitsa-M RE) had 

Infantry Combat 

System for Marines
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several enhancements based on  im-

plementation of design features par-

ticularly suited for different occu-

pations and implementation of new 

materials and technologies.

The technological advance, achie-

ved during Ekipirovka-21 R&D, made 

it possible to switch to Barmitsa-2 

development project. In the  frame-

work of  this development proj-

ect the  II generation basic infan-

try combat system kit was devel-

oped. The infantry combat system 

includes personal weapon, some el-

ements of  data-sighting system as 

well as command and control sys-

tems. The Prevoskhodstvo R&D pro-

vided the  technological advance to 

carry out several full-scale activities 

on  further development of  infantry 

combat system.

When drafting the  State Arms 

Program-2015 the  Federal Special-

Purpose Program (FSPP) for Man-

Portable Infantry and Special Com-

bat System of  Russian Armed For-

ces and other Law Enforcement 

Services and Military Formations 

was adopted. The FSPP was devel-

oped on  request of  Main Missile 

and Artillery Directorate of  Russian 

Ministry of  Defence with coopera-

tion of  11th Directorate of  Chief 

of  Armaments of  Russian Armed 

Forces, 3rd Central Research and 

Development Establishment of MoD, 

Central Research and Development 

Establishement TOCHMASH, Spez-

tekh nika i Svayz Research and Pro-

duc tion Association of  the  Ministry 

of  Internal Affairs, Operational 

Control Directorate of Federal Border 

Guard Service HQ, Directorate 

of  Scientific and Technical Logistics 

of Federal Security Service of Russia, 

Material Department of  EMERCOM, 

Armament Service of  Federal 

Protective Service.

The Program had four stages:

 ■ I stage (1999–2000)  — arrange-

ment of  large-scale manufac-

turing of  the  Barmitsa Infantry 

Combat System;

 ■ II stage (2001–2005)  — develop-

ment and arrangement of  large-

scale manufacturing of Barmitsa-2, 

II generation Infantry Combat 

System;

 ■ III stage (2006–2010)  — develop-

ment and arrangement of  large-

scale manufacturing of  Ratnik, 

III generation Infantry Combat 

System;

 ■ IV stage (2010–2015)  — large-

scale manufacturing of  Ratnik 

Infantry Combat System and R&D 

activities on  its further enhance-

ment based on  technological ad-

vance that was achieved during 

pilot and basic studies carried out 

at previous stages.

Based on the results of Barmitsa-2 

R&E in  2004, the  Permyachka-O 

Infantry Combat System was in-

cluded into the  supply inventory 

under designation 6B21 (6B22). It is 

designed for protection of  vitalses 

against small arms, all-round ballistic 

protection against fragments of pro-

jectiles, mines, grenades. It also pro-

tects from beyond-armour local blast 

injury, thermal effects, atmospheric 

exposure, mechanical damages.

Additionally, R&E and R&D on  in-

dividual approaches are in  prog-

ress. For example, 6B44 military 

assault flak jacket, included into 

MoD supply inventory in  July 2010, 

was developed within Zabralo-Sh 

R&E. The similar works are being 

carried out for other components 

of  PCG. According to the  repre-

sentative of  3rd Central Research 

and Development Establishment 

of  Russian MoD, the  completion 

of  activities on  Boets-XXI Program, 

which would include exoskeleton 

features, is scheduled by 2015. New 

Infantry Combat System is planned 

to weight 22 kilograms. It will be 14 

kilograms lighter than later version. 

At the present time the  limit weight 

of  Infantry Combat System counts 

36 kilograms, that significantly over-

weights a  permissible value for mili-

tary personnel.

KOVBOY (COWBOY) 6B15 INFANTRY COMBAT SYSTEM FOR COMBAT 
VEHICLE CREWS

It consists of protective suit, flak jacket, ballistic cover on  the organic 
headphone. The system preserves its protective and performance charac-
teristics at a temperature of –50 to +50 °C, under exposure of atmosphere 
fallouts, petroleum, oil and lubricants as well as other fluids used for ve-
hicle operation, also after fourfold cycle of decontamination, deactivation, 
and disinfection.

 ■ Open fire resistance — 10–15 sec
 ■ Fragment resistance at a fragment weight up to 2 g — 400 m/s
 ■ Weight of flak jacket — 3.5 kg
 ■ Weight of ballistic cover — 0.8 kg
 ■ Weight of protective suite — 2.2 kg

6B15 Infantry 

Combat System 

for Combat Vehicle 

Crews
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Modern Infantry Combat System 

of  military personnel is a  complex 

of  five essential systems: weapons, 

protection, command and control, 

survival and power supply. These 

systems are interconnected by both 

functions and design. The priority 

objectives in  ICS development are 

assumed as follows:

 ■ automatic target detection and 

acquisition, preparation of  initial 

firing data (all day and weather);

 ■ improvement of  fire accuracy 

from both stable and unstable 

firing positions, improvement 

of projectile kill performance;

 ■ possibility of  multi-mode firing 

without alignment of line of sight 

with eye when stationary ore mo-

bile as well as from the cover;

 ■ tactical communication support, 

receipt and transmission of voice, 

digital and video data;

 ■ tactical command and control, 

target designation, personal situ-

ational awareness;

 ■ health monitoring of  personal 

physical and mental state.

WEAPON SYSTEMS

The weapon systems combine 

small arms, cutting weapon, hand 

grenades, close-range grenade 

launchers, man-portable assault 

flamers, ammunitions and sighting 

devices.

The small arms of  Barmitsa 

Infantry Combat System consists of:

 ■ 9 mm pistols: PM, PYa, GSh-18, SPS

 ■ 5.45 mm assault rifles: AK74, 

AK74M, and AN-94

 ■ 5.45 mm light machine guns: 

RPK74 and RPK74M

 ■ 7.62 mm general-purpose machine 

guns: PKM and Pecheneg PKP

 ■ 7.62 mm sniper rifles: SVD and 

SVDS

INFANTRY COMBAT SYSTEM
Position — motorized infantry squad leader

Man-portable part  Infantry Combat System
Small arms and ammunition = 10.6 kg;

 ■ AKS 74M with ammo load = 5.92 kg
 ■ UT-1M collimating sight with night vision attach-

ment = 0.6 kg
 ■ GP-30 rifle-attached grenade launcher = 3.8 kg
 ■ Combat knife = 0.28 kg

Protection elements = 10.36 kg
 ■ Flak jacket, unified, protection class 5 = 8 kg
 ■ Helmet, unified = 1 kg
 ■ Limb protection kit = 1.1 kg
 ■ protective goggles = 0.26 kg

Command and Control elements = 2 kg
 ■ 83t215VR C4I = 2 kg

Life Support Package = 8.07 kg
 ■ Summer battle dress uniform = 4.64 kg
 ■ 6Sh112 tactical vest, unified = 2.3 kg
 ■ 750 ml Combat flask = 0.75 kg
 ■ AI01 individual medical kit = 0.3 kg

 ■ FEV 2U899 electric torch = 0.4 kg
 ■ Special Gloves = 0.28 kg
 ■ AMNCh-2 Combat mechanical watch 

TOTAL = 31.03 kg

Parts of Infantry Combat System carried by 
Armoured vehicles

 ■ Bag with personal hygiene means = 1.1 kg
 ■ NSZ Combined Kettle with cutlery in case = 0.4 kg
 ■ NF-10 personal filter = 0.25 kg
 ■ Special Martial Cloak = 0.35 kg
 ■ All-service protective gear = 5 kg
 ■ Camouflage winter kit = 0.6 kg
 ■ AIST self-contained heating kit = 0.3 kg
 ■ Sleeping bag with two inserts and thermal mat = 

2.5 kg
 ■ Multi-tool knife = 0.32 kg
 ■ Patrol pack (60 L + 20 L) = 2.6 kg
 ■ Winter Battle Dress Uniform = 5.38 kg
 ■ MPL-50 small entrenching shovel = 1 kg

TOTAL = 19.48 kg

Infantry Combat 

System for Airborn 

troops
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 ■ 12.7 mm heavy machine gun: Kord

State trials were conducted and 

introduction was recommended for 

7.62 mm, 9 mm, and 12.7 sniping 

systems as a  part of  new sniper ri-

fles, sniper ammunition and new day 

and night sights developed based 

on  the  results of  Vzlomshchik R&D. 

The modernisation was conducted 

for all types and kinds of small arms 

ammunition focusing on  penetra-

tion and kill performance improve-

ment in  order to ensure personnel 

engagement.

Modern sighting devices ensure 

an  effective application of  small 

arms under various weather condi-

tions, day and night.

Small arms instrumentation in-

cludes iron sight as well as scope 

sight and electro-optical sights 

being developed within Tyulpan, 

Giperon, Zapev, Magnus REs. 

Russian collimating sight is de-

signed for aimed firing by AK74, 

AK74M, AK101, AK102, AK105, AK107, 

AK108, AN-94 assault rifles. The aim-

ing is performed by using one or 

both eyes. The luminous element is 

designed for aiming mark bias in or-

der to ensure twilight and night 

firing. The sight is equipped with 

height and direction alignment unit. 

The sight is serviceable at air tem-

peratures from –50°С to + 50°С and 

air relative humidity 98% at temper-

ature +25°С. The sight weights 0.3 kg.

Modern night sights for Russian 

small arms are generally based 

on  electro-optical image intensifi-

ers of 2,2+ and 3 generation. For per-

sonal automatic small arms UT-1M 

XD4 night vision monocular is pro-

vided, which is designed for obser-

vation (hand-portable, mask or hel-

met-mounted), detection, night pho-

to and video survey and night firing.

It is designed as a  part of  sight-

ing system. The usage of UT-1M with 

collimating sight provides a suitable, 

lightweight, day-night sighting sys-

tem, which has a  wide lookout an-

gle, easy aiming, no parallax, light 

weight, endurance, all-weather and 

all-day capabilities.

The design features of  UT-1M al-

low (without any changes) using 

modern and advanced electro-op-

tical converters of  Russian and for-

eign origin. The monocular is devel-

oped for operation even in the most 

severe weather conditions: work-

ing temperature range –40 to +50°С, 

sealed, withstands a  dip at up to 

2 m depth for 2 hours. The device 

has special coated high-aperture op-

tics, removable lens of  2.4, 3.0, and 

5 magnification. Moreover, the  stan-

dard lens (1x) can be improved by 

attaching extensions enlarging its 

range up to 3 and 5 magnifications.

The device has built-in LED bi-

as, invisible for unaided eye (wave-

length is 950 nm), which allows a dis-

creet application of  the  device for 

close combat at intense darkness. 

With bias enabled a  light indication, 

informing that the  device is in  ac-

Yariygin pistol

GSh-18 pistol

АК74М assault rifle

АH-94 automatic 

rifle 

RPK74 machinegun

PKP Pecheneg 

machinegun

SVD sniper rifle

SVD-S sniper rifle

GP-30 rifle-attached 

grenade launcher

12.7-mm Kord heavy 

machinegun
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tive mode, appears in operator's field 

of vision.

The device design incorporates 

lens overfocusing for observation 

of  both distance and near objects. 

The UT-1M is compact with suitable 

rubber eye guard. It is possible to 

equip the  monocular with special 

eye guard of  “cat's eye” type, which 

keeps the  operator to be hardly de-

tected.

The device can be mounted to 

face mask or helmet and used as 

night vision goggles. Additionally, 

the  mounting principle of  the  mon-

ocular provides quick and safe in-

stallation of monocular and its adop-

tion to anthropological peculiarities 

of  an  operator, which is facilitated 

by a  sufficient number of  adjusters. 

It also provides fast (3–5 sec) change 

of  eyes without using any tools, 

quick and safe switching of monocu-

lar to off (upper) position, possibility 

to use for night firing with mounted 

collimating sight. All functions of de-

vice control (on-off and bias) are per-

formed by a single button via a spe-

cial algorithm.

PROTECTION SYSTEM

The protection system combines 

personal protective equipment, pro-

tective equipment against NBC ef-

fects and NLWs, alert warning de-

vices.

The development and produc-

tion of  body armour gear (BAG) is 

one of  few sectors in  Russian mil-

itary-industrial complex, where 

the private business is playing a key 

role. It is pleasant to see that notice-

able success in  development of  per-

sonal combat gear components is 

achieved within this stream. The pri-

vate business invests its own assets 

into study and development, has put 

its products of personal ballistic pro-

tection to the level of the best glob-

al counterparts while some of  their 

items are dramatically excelling 

the global level.

The trials of  foreign BAGs cap-

tured in South Ossetia in August 2008, 

which were conducted on the Rzhev 

firing range in the Leningrad Region, 

demonstrated that none of  these 

gears of  USA, RSA, Israel, Ukraine 

origins possessed advantages over 

Russian aramid-composite flak jack-

ets (FJ) and helmets.

The production of  cutting-edge 

flak jackets and composite helmets is 

one of  knowledge-intensive sectors 

in  Russian industry, which involves 

many experts from chemists, sup-

plied with high-molecular polymers 

and producing heavy-duty aramid 

fibres, to integrators and engineers, 

manufacturing equipment, outfit 

and protection devices themselves. 

Each Russian BAG item is subject 

to prolonged firing, performance, 

range and service trials for exposure 

of  various adverse factors and com-

patibility with other components 

of  combat gear (CG). Sometimes 

the  adjustment of  CG components 

takes several years.

The Americans were the  pio-

neers in  development of  new gen-

eration BAGs. The assessment of U.S. 

Army causality has shown that 70–

75% injuries were shrapnel wounds; 

the  most of  them being body ones. 

During the  Korean War GIs were 

provided with flak jackets of  sand-

wich nylon. With these flak jackets 

the  USA entered the  Vietnam War 

while these BAG models did not pro-

tect against small arms bullets but 

only against small fragments. The 

birth of  Kevlar, extra strong synthet-

ic material developed in  1995 by 

DuPont (USA), and special ceram-

ics let the  USA to launch produc-

tion of flak jackets capable to protect 

their soldiers against bullets more 

or less.

The USSR adoption of flak jackets 

was late a little, but the Afghanistan 

War became a  drive for further de-

velopment. The first development 

was Zh-81 military flak jacket intro-

duced in 1981, which was made of 30 

layers of SVM fabric (SVM is a Soviet 

counterpart of  Kevlar) and sewed 

in  armour plates of  1.25 mm thick. 

Unfortunately, it provided protection 

Tayga-2U collimat-

ing sight

UT-1М XD4 night 

vision monocular

АК74 assault rifle 

with optic sight and 

АКS74U assault rifle 

with collimating 

sight
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against fragments only; a rifle bullet 

could penetrate it from 400–600 me-

ters even. That was why in  1985 it 

was substituted by Zh-85T and Zh-

85K flak jackets, in  which thicker ar-

mour plates of  titanium and boron 

carbide were implemented.

The unified flak jacket was in-

cluded into supply inventory in 1986 

and designated as 6B5 (Zh-86). The 

new flak jacket is a  jacket which 

accommodated soft ballistic shields 

of  TSVM-DZh fabric and so-called 

mounting pads, pouches of  which 

accommodated armour plates. The 

protection design could utilise ar-

mour plates of  ceramics, titanium 

and steel. Depending on type of pro-

tection design and, accordingly, pro-

tection class provided, the flak jacket 

had nine modifications.

Theoretically, a  flak jacket can 

be reinforced by an  armour plate 

even capable to withstand a  bullet 

of  heavy machine gun. But by no 

means can it safe a soldier's life. The 

armour, steel, Kevlar or composite, 

merely stops a  bullet or fragment: 

only a  part of  bullet/fragment kinet-

ic energy is transformed into heat 

during plastic deformations of  flak 

jacket and bullet itself. However, 

the  impact is still present. And 

on  impact into flak jacket the  bul-

let causes a  heavy strike, which of-

ten breaks ribs and hurts soldier's 

vitals. To absorb that impact, shock 

pads of sponge elastic materials are 

used. But they have limited energy 

consumption. That is why improv-

ing a bullet resistance of flak jacket is 

reasonable only for particular limits.

Generally the  development 

of  Russian BAGs may be divided 

by the  protective elements used 

in  them: armoclad designs; lam-

inar designs; monoblock armour 

plates for vitals. The evolution pro-

cess of  Russian BAGs shows a  grad-

ual shift of  armature quality crite-

ria  — from strictly protective func-

tion to complexity of characteristics, 

amidst which ergonomic parameters 

become playing a key role.

At the  present time the  up-to-

date flak jacket is 6B43 military as-

sault flak jacket for Army, VDV, 

Marines and Spec Ops. In extended 

version the  FJ provides body perim-

eter protection against fragments, 

cutting weapons and small arms bul-

lets (including SVD B-32 and .338 

Lapua Magnum) during any kind 

of mission including close combat.

To carry out a  specific mission 

more efficiently, there is a  possibili-

ty for adaptive configuration of frag-

ment and bullet protection. The FJ 

is of  modular design. Except con-

ventional thoracic and dorsal sec-

tions it is equipped with the  follow-

ing modules:

 ■ bullet-proof, side 

 ■ ballistic-proof, inguinal with addi-

tional bullet-proof armour plate 

Strelets KRUS C4I system

6B43 flak jacket

6B27 helmet
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 ■ ballistic-proof, shoulder 

 ■ ventilated and shock-absorbing 

The ceramic-composite reinfor-

ced armour plates provide a perime-

ter protection at short ranges against 

SVD B-32 bullet from 10  m, against 

.338 Lapua Magnum bullet from 

300 m. The 6B43 FJ is manufactured 

in  three sizes. The adjusting system 

provides an easy fitting. The weight 

of  FJ with extended configuration 

does not exceed 15 kg.

For quick (no more than 3 sec-

onds) removal in case of emergency 

the FJ is equipped with quick release 

device. On external surface there is 

a  unified mounting system allow-

ing arranging removable pouches 

of  UMTBS gear (6Sh122 multi-pur-

pose load-carrying jacket) or of  any 

other personal combat gear kit 

equipped with modular mounting 

system of  removable pouches, com-

patible with UMTBS design or its for-

eign counterparts MOLLE or PALS. 

According to requirements 

of  new flak jacket research engi-

neering, the  unified military flak 

jacket shall ensure personal protec-

tion (thoracic, dorsal) of  class 5 as 

per Government Standard GOST R 

50744-95. The flak jacket shall pro-

vide capability for insertion of  ar-

mour plates ensuring protection 

(thoracic, dorsal) of class 6 (GOST R 

50744-95) in  the  same projections 

as of class 5 with using auxiliary eq-

uipage. Besides, quick-detachable 

armour plates ensuring protection 

class 6 shall be placed in  the  same 

inserts. The weight of  unified flak 

jacket of  protection class 5 of  any 

size shall not exceed 7.6 kg and 

of protection class 6 with full config-

uration shall not exceed 12 kg.

Currently, Barmitsa PCGK utilises 

helmets of  6B26 (lightweight), 6B27 

(reinforced), 6B28 (airborne) and 6B7-

1M (reinforced) designs. The mod-

ernisation of  helmets is on  the  go 

in  the  direction of  enhancement 

of  protective features, ergonomic 

parameters, integration with man-

agement and survival systems.

C4I SYSTEM

The C4I system combines auto-

mated process-control system; com-

mand, control, communications, 

computers and intelligence means.

In 2007 Strelets KRUS C4I system 

was introduced, designed to carry 

out the  main scope of  data-informa-

tion activities (tactical control, com-

munications and data transfer, indi-

vidual and group navigation, detec-

tion, coordinate measuring and tar-

get acquisition, target designa tion, 

data output for engagement of small 

arms and close combat means). The 

interface of  the  system with un-

manned aerial vehicle has been 

achieved. The integration of  this 

system into the  unified C4I sys tem 

of tactical group is also envisaged. 

Personal multi-purpose data sys-

tem includes improved personal ra-

dio set with video data feed features, 

central computer, audible and optic 

means for information presentation, 

components of  personal and group 

means for target designation, friend-

or-foe system, situational awareness 

and navigation.

Communication range inside 

the  group (unit) is 1.5 km; VHF-

based communication range to 

command is up to 10 km, satellite-

based  — 5,000 km. Data transfer 

rate is up to 11 Mbit/sec. Continuous 

run time of  management and com-

munication means is not less than 

7 hours. Positioning error with use 

of  satellite global positioning sys-

tems (GLONASS, GPS) is not more 

than 20 metres.

Different devices and equipment 

can be interfaced with Strelets sys-

tem including: angle-distance mea-

suring device, laser range finder, la-

ser designator pod, ground recon-

naissance radars, tactical UAVs, di-

rectional antennas, satellite commu-

nication sets, NBC gauges, IR and TV 

scanners, sights, friend-or-foe com-

ponents, mine detector.

The advanced multi-purpose 

management system including com-

Personal radio set
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munication, designation, position-

ing, navigation and data exchange 

means (integrated into integrat-

ed C4I Sozvezdie-M at the  Tactical 

Level) in  combination with recon-

naissance and engagement systems 

provides as follows:

 ■ Robust encrypted voice commu-

nication and data transactions 

(target designation and manage-

ment commands, data on tactical 

situation, etc.)

 ■ Positioning with respect to loca-

tion and orientation of personnel 

with display indication

 ■ Personnel natural perception 

of  real-time environment in  au-

dio-frequency range and auto-

matic protection of  acoustic ap-

paratus against high power blast 

wave impact caused by firing and 

explosions

 ■ Automatic secure fake-resistant 

friend-or-foe identification

 ■ Survey of  environment within 

predetermined sector, reconnais-

sance of  enemy personnel and 

materiel, IFF, target type desig-

nation

 ■ Control of  firing from various 

small arms against personnel, 

ground and air assets including 

mobile individual, group and ar-

ea targets

 ■ Display of  survey information, 

aiming marks, alerts and other 

data received via communication 

and data links with ensuring eye 

protection against laser systems 

and the like

 ■ Conversion and processing of  da-

ta received from alert warning 

and health monitoring systems, 

its preparation and transfer via 

communication links and genera-

tion of executive signals

SURVIVAL SYSTEM

The survival system includes per-

sonal combat gear, engineering aids, 

clothing, rations, drugs and personal 

functional state monitoring aids.

One of  key components of  per-

sonal combat gear is so-called tac-

tical vest, a  system ensuring a  suit-

able wearing of  weapons, ammuni-

tions and equipment. The shoulder 

straps and belt, which were supplied 

for Soviet Army soldiers, were hard 

to be regarded as suitable for dai-

ly usage in  combat. The operations 

of Armed Forces within Afghanistan 

War did not impel our industry to de-

velop a suitable infantry tactical vest, 

thus soldiers began crafting, sew-

ing designs in  one's own way. Such 

bandoleer was slang denoted as mil-

itary bra.

The most advanced designs at 

that date were craftworks sewed 

from two pouches of RD-54 airborne 

packs, thankfully that RD-54 packs 

were supplied to airborne assault 

brigades, GRU and KGB special forces 

in great numbers. That bra could ac-

commodate 4 AKM magazines and 4 

grenades. More rowdy, purely infan-

try design was achieved by sewing 

two regular pouches for AKM and 

AK74, to which rucksack straps or 

canvas rifle belts were sewed.

Only in 1988 well-known POYAS-A, 

first industrial tactical vest, was intro-

duced to service. The designers tried 

to incorporate all remarks of soldiers: 

pouches for assault rifle magazines 

to store two magazines in  each (in-

cluding bundle of  magazines pair), 

grenade pouches to be arranged 

by one above other, which would 

Tactical vest

Patrol pack
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facilitate access to them and gre-

nade removal under combat con-

ditions, sewed semi-rings for rock-

ets were added. The POYAS-B tac-

tical vest could be additionally at-

tached to this vest by using two can-

vas straps and stow 10 VOG-25 gre-

nades for GP-25 under-barrel gre-

nade launcher.

The multi-purpose modular load-

carrying assault equipment (UMTBS) 

was developed under Barmitsa 

RE. It was designed for mounting 

and carrying personal combat and 

march load of  any service person 

of the Russian Armed Forces.

Due to its modular design 

the  UMTBS (designated as 6Sh112) 

provides a  rational arrangement 

of gear components into removable 

attached pouches in  accordance 

with individual needs and mission 

objectives. It is a Russian alternative 

for STRIKE and MOLLE gears, de fac-

to standard foreign equipment.

 ■ Vest support — 1 pc.;

 ■ Pouches for 2 AK74 magazines 

and flares (left, right) — 2 pcs;

 ■ Pouch for 2 AK74 magazines — 2 

pcs;

 ■ Pouch for RGO, RGN, RGD-5 and 

F-1 hand grenades — 4 pcs;

 ■ Pouch, multi-purpose — 2 pcs;

 ■ Pouch for radio set — 1 pc.;

 ■ Pouch for small infantry shovel 

(fold entrenching shovel) — 1 pc.;

 ■ Holster, multi-purpose — 1 pc.;

 ■ Pouch for 2/4 pistol magazines — 

2 pcs;

 ■ Holster extension — 1 pc.;

 ■ Pack-pouch, combat (ratio bag) — 

1 pc.;

The equipment can be addition-

ally extended by assault pack or pa-

trol pack, or backpack; all pouches 

are compatible with M.O.L.L.E. com-

ponents. The 6Sh112 UMTBS weights 

2.6 kg.

The survival system is being con-

tinuously improved in  terms of  new 

materials development for BDU, un-

derwear, boots and personnel prop-

erty with its ergonomic character-

istics being enhanced. It is planned 

to improve the  system by imple-

menting gear components corre-

sponding to different roles of  per-

sonnel, electronic medical records 

and health monitoring features (in-

cluding group health recording and 

processing means), personnel re-

mote search systems in  case of  inju-

ry or KIA (custodial system). The sep-

arate components incorporated into 

medical means group are being im-

proved almost annually (disposal in-

jectors for automatic injection of flu-

id drugs and antidotes, personal first 

aid dressing); new technologies for 

production of  modern hemostatic 

agents and dressing, rations have 

been developed and adopted. There 

is a  development of  advanced indi-

vidual meals ready to eat and surviv-

al rations based on new approaches 

towards their composition in  accor-

dance with findings of integrated ex-

perimental studies on impact of their 

composition to personnel health. Kit 

and personal property development 

(advanced kit and personal property 

meeting requirements to advanced 

system) keeps running.

The survival system of  advanced 

infantry combat gear will be gener-

ally integrated into combat gear kit 

and provide an  automatic internal 

environment control, health moni-

toring of personal physical and men-

tal state under mission conditions.

In general the  realisation of  Spe-

cial-Purpose Program allows ensur-

ing infantry mission completion dur-

ing both peacetime and war. 

Victor Murakhovskiy

Hemostop blood-

stopping bandage

Rys-М15 tactical 

vest



AIR DEFENSE

32  ●   ARMS Defence Technologies Review

HISTORICAL SURVEY

Everybody who is interested 

in  military history knows about sig-

nificant role which man portable air 

defense systems (MANPADS) have 

been playing in  armed conflicts 

since their appearance in  the  mid-

dle of  the  last century. Soviet Union 

was one of  the  pioneers in  the  de-

velopment of  this armament. And, 

of  course, like all other research-

es of  that time, this work was con-

ducted under conditions of constant 

competition with American manu-

facturers. 

The developers of  the  Super-

powers chose similar approach-

es during their work on projects 

of portable air defense systems. The 

USA set to work on portable mis-

sile launcher and infrared data seek-

er sooner. “Conver company” be-

gan the first project in this direction 

in  1956. However, Soviet MANPADS 

passed trial in  the  action in  the  first 

instance in  1969. It was the  first 

generation complex Strela-2 who 

was used by Syrian and Egyptian 

armies against Israeli aircraft. The 

designing of  this MANPADS was be-

gun by the  KB Mashynostroyeniya 

(KBM)  — (Kolomna, Moscow re-

gion) in  1960. Boris Shavyrin was 

his chief designer till 1965, and then 

Sergey Nepobedimiy held this post. 

OKB-357, which has become a  part 

of  Leningrad Optical Mechanical 

Asso ci ation (LOMO) later, was 

in  charge of  invention of  an appro-

priate heat target seeker. This crew 

worked in cooperation with creative 

team of GOI headed by G.Goriachkin.

The first generation MANPADS 

Strela-2 was adopted by Soviet 

Army in 1968. The complex includes 

launching tube with releasing mech-

anism and power supply. The anti-

aircraft guided missile 9М32 is sta-

tioned in the container. The complex 

is designed to combat subsonic low-

altitude targets. 

The launch of  missile is accom-

plished by gunner standing, from 

kneeling position, from the  trench, 

from the vehicles at speed 20 km/h. 

Strela-2 MANPADS could engage 

targets flying at relatively slow air-

speeds and low altitudes and then 

only from rear hemisphere. As 

a  complex of  the  first generation 

only it has some shortcomings and 

it is in  the  nature of  things. Strela-2 

has relative poor guidance reliability 

(particularly in the presence of natu-

ral or man-made background IR ra-

diation sources). The second prob-

lem is that even when a  hit was 

achieved, it often failed to destroy 

the  target.  Poor lethality was an is-

sue especially when used against jet 

aircraft: the hottest part of the target 

was the nozzle behind the actual en-

gine, which the missile therefore usu-

ally hit — but there its small warhead 

often failed to cause significant dam-

age to the engine itself.

The successor of  its complex, im-

proved MANPADS Strela-2M, allows 

engaging approaching targets, al-

though the  probability of  hitting is 

not very high. The Strela 2M attains 

a  speed of  nearly 2,100 km/h and 

is lethal up to a  range 5.6 kilome-

ters. According to NATO classification 

the complexes have code names SA-

7A Grail and SA-7B Grail respectively.

It is significant that despite 

the  shortcomings, various modifica-

tions of Strela MANPADS gained rec-

ognition and have a  wide spread 

around the  world to this day. 

Different versions of  Strela com-

plexes are being produced in  China 

RICH SOVIET LEGACY AND INTERESTING INNOVATIONS

RUSSIAN MAN PORTABLE
AIR DEFENSE SYSTEMS:

Russian MANPADS 

on service in foreign 

countries
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(HN-5, Hongying-5), Egypt (“Ayn as-

Sakr”), Pakistan (ANZA MKI) etc.

The Strela-3 MANPADS (SA-14 

Gremlin) became a  further devel-

opment of  this asset. The inventors 

of  this complex provided the  cool-

ing of  target seeker by liquid nitro-

gen. It occurs before the  target de-

tection and significantly improves 

sensitivity, which allows engaging 

not only receding targets but also 

approaching aircrafts with high ef-

ficiency level. The Strela-3 became 

MANPADS where the  inventors im-

plemented some foremost engi-

neering solutions. In particular, they 

provided missile deflection from 

the  source of  thermal radiation (the 

engine) while approaching the  tar-

get to its center as the most vulnera-

ble part of it.

Even before the  Strela-3 entered 

service, it was found that a  much 

more capable system was need-

ed to counter the  increasing threat 

posed by maneuverable tactical air-

craft equipped with IR decoys. The 

fact that many new jet fighters had 

two engines made them even more 

survivable. Thus the  Strela-3 sys-

tem actually became a  strong argu-

ment against total aviation superiori-

ty in modern warfare.

The significant improvement 

in  combat effectiveness was pro-

vided in  large part by the  progress 

in electronics and producing of light, 

solid-fuel rockets. Such technolog-

ical progress enabled MANPADS 

designers to meet increased tacti-

cal requirements, providing troops 

with totally new capabilities. The in-

creased engagement area resulted 

in  overlapping missile killing zones 

between deployed battalions. The 

appearance of  such effective sys-

tems made adjustments in cotempo-

rary aircraft and helicopters design. 

In 1981 MANPADS Igla-1 (SA-18 

Grouse in  NATO classification) en-

tered the  service. The complex be-

came a  good realization of  differ-

ent technical ideas. The develop-

ers provided an opportunity to en-

gage aerial targets using single 

and group thermal noise. The com-

plex was so well that it still remains 

one of  the  best in  the  world. It was 

the  predecessor of  Igla-S MANPADS 

(SA-24 Grinch).

The development of  Soviet and 

then Russian MANPADS was con-

ducted in  conditions of  permanent 

continuity and keeping main prior-

ities and features of  armaments al-

ways. The exact combat efficiency, 

battlefield endurance and relative 

simplicity, the  solution of  noise im-

munity problem became trademarks 

of Russian complexes. 

COMBAT USAGE

It is considered that the first com-

bat use of  MANPADS took place 

during the  War of  Attrition in  1969. 

Egyptian and Syrian armies used 

Strela-2 complex against Israeli jets 

with varied success and different 

variations of  these complexes have 

been an integral piece of  nearly all 

military conflicts since that time. 

The missiles proved their high po-

tential despite some evident prob-

lems and shortcomings which were 

discovered then. According to state-

ments of  high-ranking officials and 

daily battle reports of  Arab armies 

their forces succeed in  combat-

ing the  enemy aviation and shot 

down a  lot of  Israeli aircrafts. But, 

in  fact, MANPADS of  first genera-

tion had low weight of  missile war-

head and showed poor lethality as 

many aircraft that were hit managed 

to return safely to base. However, 

the efficiency of such complexes in-

creased over time and they became 

an important component of  armed 

confrontation. 

It is necessary to mention that 

Israelis captured a  great number 

of  soviet MANPADS during wars 

of  1973 and 1982 and adopted 

these complexes. For a  long time 

it was the  single type of  MANPADS 

in  the  Israel Defense Forces until 

the  procurement of  American “Red 

Eye”.

AH-64 Apache hit by 

a missile launched 

from MANPAD in 

Iraq

Russian jet dam-

aged by a missile 

launched from 

MANPAD during 

conflict in Gergia
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According to information of Israeli 

Ministry of  Defense, the  enemies 

used 6825 missiles of  Strela-2 and 

Strela-2M MANPADS against their 

aircraft in  the  period from 1973 till 

1988. Official losses amounted to 

10 aircraft and helicopters only but 

these figures are being questioned 

by some experts. The main assets to 

counter missiles became heat flares, 

dropped from a board of aircraft.

 Vietnamese guerilla troops used 

Strela-2 MANPADS more efficiently. 

They shot down 17 aircraft and 3 he-

licopters during the first year of war. 

And the  total number of  South 

Vietnam aviation losses amounted to 

over 200 of  aircraft. Even in  the  day 

of  war ending air transport AC-119 

was shot down by Strela-2 missile. 

After those conflicts the  usage 

of  MANPADS of  different modifica-

tions became an inalienable part 

of local wars. And two countries with 

highest military potential have been 

suffered from air defense missiles ex-

tremely. American-produced Stinger 

MANPADS became a  woe for Soviet 

aviation in  Afghanistan. The Afghan 

mujahedeen made a gamble on this 

type of armament as the main coun-

tering tool against superior forces 

and shot down more than 250 Soviet 

aircraft. 

In turn, the  USA and other 

NATO members have incurred loss-

es caused by MANPADS in  almost 

every conflict they were involved. 

Recent military actions of  Western 

countries in  former Yugoslavia and 

operations in  Iraq and Afghanistan 

are no exception to this rule. During 

the 1991 Persian Gulf War, 12 of the 29 

American aircraft lost during combat 

operation are believed to have been 

shot down by Iraqi MANPADS. In to-

tal, according to American military 

officials, IR missiles produced 56% 

of the kills and 79% of the Allied air-

craft damaged during Desert Storm 

operation. In 1995 American F-16 

and French "Mirazh" fighters were 

shot down in Bosnia. During the war 

in  Yugoslavia in  1999 license-manu-

factured MANPADS Strela were ac-

tively used to engage cruise missiles 

and UAV. In May 1999 Kurdish reb-

els shot down three Turkish helicop-

ters in  one day. In 2003, Iraqi insur-

gents shot down a  CH-47 Chinook 

with an Igla-1 MANPADS presum-

ably. In December of  that year, C-17 

Globemaster III was damaged by 

a  missile of  the  same type when it 

was taking off from Baghdad Airport. 

Then the  aircraft was able to alight 

safely. A civilian cargo plane belong-

ing to DHL was also hit by a  sur-

face-to-air missile over Baghdad. 

In January 2007, a  US Marine Corps 

CH-46E Sea Knight was shot down 

by 9K310 Igla-1 missile over al-Kar-

ma, Iraq. Since 2004, the  US mili-

tary in  Iraq has offered a  “no ques-

tions asked” MANPADS buyback; 

a lot of complexes have been recov-

ered in this way; mostly “Strela” mod-

els but some Igla complexes as well.

Taliban insurgents have used 

a  limited number of  surface-to-

air missiles against International 

Security Assistance Forces (ISAF) 

in Afghanistan only. The most prob-

able reason of  that is the  absence 

of  large amounts of  such weap-

ons in  their caches. American mili-

tary officials didn’t comment infor-

mation in  media sources about ap-

pearance in  the  country MANPADS 

from China and Iran, but reported 

sometimes about detection and de-

stroying munitions depots with sur-

face-to-air missiles. The helicopters 

are the  workhorses of  this war, with 

hundreds of  them moving soldiers 

and supplies daily. But the  shoot-

ing down of  them remains a  rela-

tive rarity in  the  Afghan conflict. 

If the  Taliban had many surface-to-

air missiles, it could dramatically al-

ter an already struggling allied war 

effort.  This assertion is supported 

by materials published after the leak 

of classified U.S. military information, 

which were posted on the  website 

Wikileaks.org. 

The helicopters, air transports and 

UAVs are the least survivable modern 

military aircraft due to their low alti-

tude and relatively low speed flight 

profiles compared to jet aircraft, and 

their high acoustic and radar sig-

natures. That is why MANPADS im-

provements cause the  stimulus for 

the  development of  different anti-

MANPADS technologies as Airborne 

Infra-Red Countermeasures (AIRCM) 

expendable decoys, Directed Infra-

Red Countermeasures (DIRCM) 

based on lamps or lasers, or a  com-

bination of  both. Russian inventors 

presented interesting innovation  — 

active protection system for helicop-

ters “President” against MANPADS 

of  all the  types. It was represented 

in Eurosatory-2010 exhibition.

The world community truly rec-

ognized the  threat posed by MAN-

PADS, when Zimbabwe People’s Re-

vo lu tionary Army (ZIPRA) guerillas 

shot down 2 planes of  Air Rhodesia 

Country on 3rd September 1978 and 

26th February 1979 by “Strela 2” mis-

siles. These attacks were the  sign 

for all the  governments that simi-

lar catastrophes can occur in  every 

country. Taking into account that 

non-state actors, including insur-

gents and terrorists of  all stripes, 

possess large number of  MANPADS, 

“Strelets” AA system 

mounted on ZU-23
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the  task of  preventing their poten-

tial attacks against civilian aircrafts 

seems very complicated. Thanks to 

relative simplicity of usage and com-

parative cheapness, such weapons 

have become widespread through-

out the  World. Some similar acci-

dents were registered in  the  be-

ginning of  new century. On 19th 

November 2002, two missiles 9K32 

Strela-2 were fired at an Israeli air-

liner during climb-out over Kenya, 

while the  following May, suspect-

ed al-Qaeda insurgents fired a Strela 

missile towards a US military jet tak-

ing off from the  Prince Sultan Air 

Base in Saudi Arabia. 

Typically containing an IR seek-

er, the  missile offers little opportu-

nity for a  warning before impact. 

Intelligence services are not almighty 

to be aware about all the  attempts 

of  such attacks. Civil aircraft experi-

encing high kill ratios after MANPADS 

hit. That is why international cooper-

ation plays an important role in pre-

venting such accidents. 

The United Nations established 

the  mechanism to control prolifer-

ation of  MANPADS. Some countries 

try to purchase a part such of weap-

ons' surplus for further destroying as 

a procedure in  frameworks of coun-

terterrorism efforts. For example, 

the USA has conducted an exchange 

of  modern medical equipment for 

health needs of  Nicaragua for 657 

MANPADS of first generations. 

Taking into account the  ex-

ceptional role of  the  aviation 

in  the  modern warfare, increasing 

of  UAV operations and the  popular-

ity of  ideas to conduct asymmetri-

cal wars, it is reasonable to assume 

that MANPADS will keep their unique 

place in  the  warfare. Effective com-

bat usage of  this armament could 

seriously affect the  overall situation 

on tactical theater. Recent military 

engagements demonstrate curtail-

ment of daytime operations as a  re-

sult of  the  MANPADS activities. In 

turn, eliminating this threat facili-

tates fulfillment of  assigned tasks 

in a great measure.

MODERN RUSSIAN MANPADS:

DESIGN FEATURES, 

CHARACTERISTICS, COMBAT 

CAPABILITIES

Modern Russian MANPADS and 

modifications of  Air Defense sys-

tems on their basis implemented all 

the good qualities of their predeces-

sors which proved the  combat re-

liability during local wars of  the  XX 

century.

High combat efficiency is not 

the  single distinctive feature 

of Russian MANPADS. Proprietary en-

gineering solutions, technological 

advance and creation of  new mate-

rials and constituent elements allow 

finding new ways for increasing jam-

ming protection, reliability of  their 

functional performance and security 

requirements. 

Combat means of  contemporary 

Russian MANPADS such as Igla-S 

(rocket in  launching tube and re-

usable launching mechanism) keep 

their characteristics after airlift de-

livery and long-distance transport 

by different types of machines. Also 

they are able to withstand submer-

sion into water at depth down to 

1 meter for a  half an hour without 

damage, don't break down after a fall 

from a  height 1 meter on ground 

and from a height 2 meters on con-

crete surface in container. Such com-

plexes remain operable after the im-

pact of  rain, dust and other climat-

ic factors.

The necessity of  new MANPADS 

Igla-S (GRAU 9K338 / SA-24 Grinch 

by NATO classification) develop-

ment was determined by a wide use 

of cruise missiles in action. This com-

plex is designed to engage low-al-

titude air targets of  different types, 

head-on and tail chase, under back-

ground clutter conditions. Igla-S 

MANPADS  is a  new-generation sys-

tem featuring considerably extended 

AA Platoon Leader 

distributes tasks to 

engage air targets 

for AA snipers
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firing range, enhanced kill probabil-

ity and high  engagement  effective-

ness against small-size targets. These 

improvements were made through 

the  introduction of  proximity fuse 

and increase in weight of warhead.

The appearance of  this com-

plex  became a  result of  Igla 

MANPADS profound modernization. 

It has extended capabilities to com-

bat both traditional air targets as air-

crafts and helicopters and cruise mis-

siles and UAVs. It is considered that 

one Igla-S complex replaces two or 

three Igla MANPADS and allows to 

avoid procurement expensive air de-

fense systems when there is no sense 

to spend a  fortune on such type 

of armament.

The responsibility for the  de-

velopment was given to the  KBM. 

Homing devices were developed 

by LOMO. The producer of  weap-

ons is the  Degtyarev plant (Kovrov, 

Vladimir region).

MANPADS Igla-S passed state tri-

als in  December 2001. Additionally, 

Russian designers created special 

version of  complex heavier war-

head at the  cost of  a  slight reduc-

tion in  range and speed  — Igla-1N. 

It should be noted that the  proba-

bility of single-shot kill have been in-

creased by 25–50 percent.

MANPADS Igla-S can be used as 

part of  ground, naval or air units. It 

enables to form light mobile guid-

ed missile systems. On the one hand, 

this opportunity is associated with 

low weight and dimensions of  mis-

siles because they could signifi-

cantly increase the  ordnance pay-

load and firepower of  the  unit, and 

on the other side, the characteristics 

of MANPADS Igla-S approach the lev-

el of short-range air defense systems 

and can fulfill more serious tasks.

So, the  KBM has developed 

OPU Dzhigit for the  installation 

of the launcher on a variety of mount 

types. OPU Dzhigit provides the tar-

geting and ensures either simultane-

ous or sequential salvo firing of two 

missiles against the  same target to 

improve the kill probability by up to 

1.5 times. It has day and night opera-

tion capability and can use an exter-

nal preliminary target designation.

Additionally, the  Dzhigit launch-

er can be fitted with a “friend or foe” 

interrogator (IFF) using the same fre-

quency band and operating modes 

as the  MkX/MkXII system, as well as 

with target designation assets.

A test vehicle and test-and-mon-

itoring equipment are used to pro-

vide functional testing of the launch-

er and its components and localize 

malfunctions, as well as to provide 

maintenance of the launcher. 

It is important to pay particular 

attention to the  Strelets module. It 

is a  set of  control equipment and 

launching modules which allows 

using an automated work of  Igla 

MANPADS within low-range AD sys-

tem on different mount types. 

Strelets is a weapon system com-

prising control and launch elements 

(platforms) that can fire four to eight 

Igla-S missiles. The tactical and tech-

nical characteristics of  Strelets and 

Igla are the  same, but Strelets must 

be mounted on a  rail located in  an 

ordinary vehicle, the  turret of  an 

armored car, a  patrol boat, or on 

the  undercarriage of  a  helicopter 

gunship.

To fire a  missile from Strelets, it 

is necessary to have a  platform on 

which it would move: it is impossi-

ble to shoulder-fire a  missile from 

a  system that weighs anywhere be-

tween 80kg and 120kg depending 

on the  number of  Igla missiles in  it. 

That is why this complex is not in-

cluded in  the  register of  the  weap-

ons restricted for export due to con-

cerns of  their transfer to rebels and 

terrorists.

Nevertheless, the  USA and Israel 

expressed their dissatisfaction with 

the supply of such a complex to Syria 

in 2006, pointing that it might fall in-

to the hands of “Hezbollah”.

Another principal difference be-

tween Strelets and Igla-S is that 

the  targeting and control system 

of  Igla is located on the  launch-

er tube, while the  control instru-

ments of  Strelets are removed from 

the  launching sector. They are con-

nected with the  launcher by shield-

ed electric cables or can be located 

in  the  cabin of  the  vehicle, the  tur-

ret of the armored car, at the helicop-

ter control panel, and on the bridge 

of  the  patrol boat. The Strelets 

launcher with a  missile but without 

controls would be useless, including 

for terrorists, as targeting becomes 

impossible.

An interesting variant of  Strelets 

complex usage was represented by 

a  group of  enterprises from Russia 

and Belarus headed by the Ulyanovsk 

Mechanical Factory, Minotor Service 

and NPO Peleng (Minsk, Belarus).

The set of control equipment with 

2 launch modules “Strelets” is mount-

ed alongside the turret of air defense 

gun of ZSU-23-4 Shilka. This upgrade 

result in increasing of Shilka kill ratio 

against aerial targets to 0.6 approxi-

mately and these indicators are quite 

good for such systems. At the  same 

time, total ammunition expenditure 

for one target is reduced by 5.5–

9.5 times. According to the statistics 

gathered during live firings, unup-

AA platoon leader's 

control panel 

integrated into 

“Sozvezdiye” C4I 

system
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graded vehicle consumes 3300–5700 

rounds per destroyed target, ver-

sus 300–600 for upgraded vehicle. 

These upgrade procedures also in-

clude the modernization of Shilka ve-

hicle chassis. In the addition, the ve-

hicle acquires reduced optical and 

infrared signature. The upgrade pro-

gram envisions use of contemporary 

communications and navaids. The 

crew life support is facilitated by tur-

ret air-conditioner.

It is noteworthy that state-of-

the-art MANPADS occupy their own 

unique niche in  the  Navy. Russian 

ships and submarines are equipped 

with MANPADS to counter air threats. 

There are some interesting products 

in this segment proposed by Russian 

defense industry. 

The main one is the  turret Gibka 

which allows using of Igla MANPADS 

for ship self-defense. Gibka is a naval 

version of  Strelets complex. It was 

developed especially for the Russian 

Navy in  2004–2005 by ALTAIR Naval 

Radio Electronics Scientific Research 

Institute in  cooperation with RATEP 

enterprise (Serpukhov, Moscow re-

gion). Both enterprises are the mem-

bers of  The Almaz-Antey Concern 

PVO OJSC. The support-rotating de-

vice was developed and produced 

in NPO Elektromashina (Chelyabinsk).

KTPU 3M-47 Gibka is designed to 

mount Strelets complexes with Igla 

MANPADS and their day and night 

usage by automated remote guid-

ance and launch of  missiles against 

aerial targets at a  distance of  6 km 

in  conditions of  background clutter 

and  dense-jamming environment. 

Gibka is suitable for repelling air at-

tacks from any directions, and its 

use is not restricted by deck super-

structures. The maximum number 

of MANPADS and their unit of fire de-

pend on a  type and displacement 

of  ships as well as on the  presence 

of other air defense aids on them.

Gibka complex is characterized by 

the  presence of  modern opto-elec-

tronic system, which serves for pre-

cise visual detection of aircraft (heli-

copters) and cruise missiles on a dis-

tance of 12–15 km and 8 km respec-

tively. Also it allows receiving tar-

get data automatically and perform-

ing target search, acquisition and 

tracking. Then it enables to launch 

the  missiles manually or automat-

ically. In order to timely detection 

and opening fire the complex can re-

ceive target data from shipborne ra-

dars such as “Furke”, “Fregate” and 

“Positive”.

There are some evident advan-

tages of this complex using on board 

a ship. Military experts suppose that 

Gibka’s optoelectronic system let 

the  consumers extract all the  good 

out of  mounted MANPADS. The op-

portunity of  providing permament 

awareness from ship surveillance 

assets also enhances the  efficiency 

of the complex.

The inventors of  KTPU 3M-47 

Gibka intend to continue their work 

aimed at increasing in  its com-

bat capabilities by augmentation 

of  the  number of  used rockets and 

reduction the mass.

The results of  international exhi-

bitions and shows became the  best 

illustration of  rising interest from 

the representatives of foreign armies 

and companies in KTPU 3M-47 Gibka. 

Some military experts consider 

Brazil, China, Libya, the UAE, Iran and 

Vietnam as promising markets for 

such armament. But, that is interest-

ing to know about desire of  a  num-

ber of  NATO member countries as 

Denmark, Norway and Turkey to have 

similar complexes in the armed forc-

es and their high estimation of Gibka 

capabilities.

Talking about innovations 

in MANPADS segment it is necessary 

to mention turret installation Komar. 

This product of  Russian inventors 

was exhibited by Russian companies 

at the  IDEX-2009  defense-products 

exhibition in  Abu Dhabi, UAE. The 

designer and manufacturer of  this 

module is RATEP  JSC (Serpukhov, 

Moscow region). Komar is a turret for 

Igla MANPADS placing. It is designed 

KOMAR-GIBKA AA 

Missile System 

Mock-up

KOMAR-GIBKA AA 

Missile System
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for missile guidance and remote au-

tomated launch of  Igla missiles to 

protect both defense basic coast-

al industrial facilities and the  sur-

face ships in super short-range zone 

against anti-ship missiles, enemy air-

craft and helicopters under natural 

(background) noise and man-made 

interference.

The missiles are fitted with an 

optical tracking (passive) homing 

head with thermal noise selector. 

Automatic laying on the target is car-

ried out based on the  target desig-

nation data from external surveil-

lance radar. Independent laying and 

target tracking is performed with 

the  use of  high-resolution low-level 

TV camera.

RUSSIAN MANPADS EXPORT

The USSR was the  biggest 

MANPADS exporter. The high level 

of demand during the Cold War en-

couraged Soviet military-industri-

al complex to produce a large num-

ber of such complexes. All the sup-

plies were strongly depend on po-

litical issues. That is why the coun-

tries of  socialistic camp were main 

importers of  Soviet armament. 

However, high combat effective-

ness of  MANPADS Igla convinced 

Finland in  the  necessity of  their 

purchase. 

After the collapse of Soviet Union 

and the  ending of  the  Cold War 

Russia showed readiness for mil-

itary cooperation with all civilized 

countries. As the  result of  this pol-

icy, Russian MANPADS have found 

a  market and occupied a  large seg-

ment of it. 

MANPADS Igla and its modi-

fications are one of  the  best-sell-

ing arms. In 1994 Brazil concluded 

the contract with Russia for the sup-

plement of  56 launch units and 112 

missiles of  this type. In the  middle 

of  1990-s Igla complexes were ex-

ported to Republic of Korea for clear-

ing of  Russian state debt. In the  be-

ginning of  new century India and 

Malaysia purchased several hundred 

Igla systems. Vietnam purchased 

MANPADS Igla in  two pitches  — 

one part for arming BPS-500 mis-

sile boats and second for the  needs 

of  land forces air defense directly. In 

addition, Singapore possess modern 

Russian MANPADS too after purchase 

of 30 Igla launch unites and 350 mis-

siles in 1998.

Igla MANPADS and AD sys-

tems on their basis were export-

ed in  the  Middle East and Latin 

America countries as the  regions 

of  traditional Russian arms custom-

ers. Syria, Ecuador, Mexico and an-

other states gained this armament. 

Egypt purchased more than 200 

Igla-S MANPADS from 2005 till 2008. 

Venezuela became one of  the  main 

markets for Russian military indus-

try and MANPADS hold a prominent 

place in the range of exported prod-

ucts.

Supposedly, the  demand for 

MANPADs will persist, but taking in-

to account exist restrictions for trade 

of  man-portable units, Dzhigit and 

Strelets complexes look like the most 

perspective items for export.

In fact, Russian MANPADS have 

some obvious advantages. Their 

high competitivity  is determined by 

proved reliability, “good value for 

the money”, opportunity to combine 

them in  integrated command and 

control systems and mount on vehi-

cles. 

Oleg Bulygin

IGLA M 9K39 (SA-18 GROUSE)

IGLA (9K39) Igla 1 (9K310) IGLA-S (9K338)

Weight: 11 kg 12 kg 12 kg

Missile designation: 9M39 9K310/9K313 9M342

Warhead: 1–1.2 kg HE, FRAG 2 kg 2.5

Warhead initiation: Proximity Contact + graze
Proximity (laser) triggered 

within 5m' radius

Length: 1.7 m 1.7 m 1.7 m

Diameter: 7.2 cm 7.2 cm 7.2 cm

Range (Max): 500–5,200 m 500–5000 m 500-6000 m

Altitude (max): 3500 m 3500 m 10–3500 m

Sensor: IR (Passive) passive 2-color IR and UV Passive IR

AA sniper equipped 

with “Sozvezdiye” 

C4I system
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ubmarine Amur 1650 

is an export modifica-

tion of new-genera-

tion submarine of Lada 

type. The lead unit Saint 

Petersburg of this type joined the 

Russian Navy in May 2010. Russian 

industry created a strong combat 

ship able to respond to all eventu-

al challenges at the theatre of oper-

ations.

Two principles were laid in the 

basis of design of Amur-class subma-

rines: high combat effectiveness and 

easy operation with the displace-

ment being minimal.

The major missions to be per-

formed by these submarines are sim-

ilar:

 ■ destruction of surface ships and 

vessels,

 ■ destruction of submarines,

 ■ naval reconnaissance to obtain 

data on the tactical situation in 

the area.

Torpedo and missile complex 

of Amur-class submarines includes 

533-mm torpedo tubes with air fir-

ing system and a special low-noise 

quick loading gear for torpedo tubes 

recharging. Interval between salvoes 

does not exceed several minutes. 

Loading of ammunition is mecha-

nized and carried out through a tor-

pedo loading hatch. Frogmen with 

relevant outfit can be released and 

recovered.

Submarine ammunition includes:

 ■ cruise missiles with range up 

to 200 km for firing at sea and 

ground targets,

 ■ universal torpedoes having hom-

ing and wire-guidance modes,

 ■ mines.

The principal feature of Amur-

class submarines is the ability to take 

and use weapons in any combina-

tion as well as to strike missile sal-

vo attacks against enemy ships and 

vessels.

The Amur submarines are of low-

noise, their noise level is reduced by 

two times compared to Kilo-class 

submarines.

To achieve this:

 ■ the use is made of ship’s machin-

ery with low vibration specially 

developed for these submarines,

 ■ system incorporation of ship’s 

means of acoustic protection is 

carried out.

The Amur Submarines have elec-

tronic sensors that include the latest 

achievements of foreign and Russian 

electronics of the last years.

Sonar complex is arranged on 

the state-of-the art component base 

and software. High-sensitive passive 

antenna is located in the forward 

end. Its area is several times more 

than that of sonar antenna of Russian 

and foreign submarines of the same 

class.

In combination with own low 

noise, the highly-effective sonar 

complex of Amur submarines pro-

vides for the guaranteed early detec-

tion and attack of enemy ships or 

timely evasion from ASW ships.

Automatic system for control of 

the ship and its combat/technical 

facilities is arranged on a new com-

ponent base and software. The sys-

tem ensures effective centralized 

control from operator panels in CIC 

of the submarine. Provision is made 

for backup control of equipment 

from local posts located in each com-

partment in one and the same place 

for easy operation.

Electronic means for receiv-

ing information on external situa-

tion are united into a dedicated data 

exchange system of the ship; the sys-

tem carries out automatic processing 

S

RUSSIAN NON-NUCLEAR 
SUBMARINE AMUR 1650

Andrey Baranov

Chief Designer
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and analysis of information from var-

ious sensors at maximum speed and 

displays it in generalized form on 

operator panels.

Navigation complex has a small-

size inertial navigation system and 

ensures safety of navigation and 

determination of submarine motion 

parameters with the accuracy 

required for missile weapon.

The Amur submarines are 

equipped with a new-design hoista-

bles: telescopic non-hull penetrating 

masts (except the attack periscope). 

In addition to the optic channel, the 

attack periscope has a low-level TV 

camera for observation during night 

time, GPS antenna and ESM antenna. 

The Amur 1650 submarine is addi-

tionally provided with an optronic 

mast with a thermal imager, daylight 

and night observation cameras, GPS 

antenna and ESM antenna.

Radar complex system has a high-

er target detection range, stealth, 

immune stability and accuracy of tar-

get indication. It performs course 

auto plotting and solution of naviga-

tion divergence tasks.

The Amur submarines features 

good habitability. All crew mem-

bers are arranged in cabins. Galley 

and wardroom are comfortable and 

well equipped. Effective ventila-

tion and air conditioning systems 

are designed to operate in tropi-

cal waters and provide for comfort 

microclimate in living and service 

rooms of the submarine in all sailing 

regimes including snorkelling.

Fresh water stock sufficient per 

se can be replenished, if necessary, 

from the distilling plant available 

onboard and operating on the prin-

ciple of reverse osmosis.

Equipment of Amur submarines 

has good life-time features, which 

provides for:

 ■ submarine service life till overhaul 

10 years,

 ■ service life of storage battery  — 

not less than 5 years,

 ■ dock repairs — after 2.5 years.

The Amur 1650 submarine has 

considerable reserve for moderniza-

tion. In the first place it pertains to 

the electronic equipment being of 

an open architecture. 

Provision is made for fitting the 

Amur submarine with an air-inde-

pendent propulsion plant (AIP). 

Structurally, AIP with all its servic-

ing systems is arranged in a module 

compartment. The compartment is 

technologically adaptable for plug-

ging into the base submarine.

The Amur submarines can be reli-

ably operated in all regions of the 

World Ocean at any meteorologi-

cal conditions, in shallow and deep 

water areas.

Open Joint-Stock Company “The 

Admiralty Shipyards”, leader of mod-

ern Russian shipbuilding, is the oldest 

shipbuilding yard in Russia founded 

in 1704. Over 2600 ships and vessels 

of various types and classes includ-

ing more than 300 submarines slid 

down its ways. 

Public Joint Stock Company “CDB 

ME “Rubin” is the only Russian design 

bureau that has designed subma-

rines exported to foreign custom-

ers. The total number of submarines 

constructed to the Bureau’s designs 

amounts to almost 1000, out of them 

103 diesel-electric submarines were 

exported to 14 countries. In 2011 CDB 

ME “Rubin” will celebrate its 110th 

anniversary. 

At present, CDB ME “Rubin” and 

the Admiralty Shipyards are able to 

provide the complete scope of serv-

ices for development, operation and 

maintenance of submarines. They 

acquired broad experience of inter-

action with customers in training of 

personnel and technical engineering 

specialists, and after-sale service of 

supplied submarines including sup-

ply of spare parts, conduct of mainte-

nance and repair works.  

Andrey Baranov
Chief Designer

of AMUR submarine
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n 1974, Almaz Central 

Marine Design Bureau 

was assigned to develop 

a small-sized air-cushion 

missile boat project 1239 (designat-

ed as the Sivuch). The double-hulled 

catamaran design of this new ship al-

lowed mounting powerful weapons, 

similar to those installed on frigates or 

destroyers. These were eight super-

sonic anti-ship missiles Moskit with 

target detection complex Monolith, 

the Osa-MA air-defence system, the 

AK-176 76-mm gun, and two AK-

630 30-mm six-barrell guns with the 

Vympel command and control ra-

dar. The total displacement reached 

1,050 tons, which was too much for a 

small-sized ship. The diesel-gas tur-

bine power plant provided the capac-

ity of 56,000 hp; two more diesel en-

gines, 3300 hp each, were operated 

for air pumps between skegs. In dis-

placement mode the ship was driven 

by conventional two-shaft propeller, 

and in dynamic mode she used two 

columns with two tandem propellers.

The lead ship Bora was built in 

1987 in the town of Zelenodolsk and 

was named as the Sivuch (or Dergach 

class). It was commissioned only in 

1997 after long-term testing and re-

pairing. The second and the last ship 

of this type was built in 1992 and put 

into trial operation in the year 2000.

During trials the lead ship proj-

ect 1239 gained speed of more than 

50 knots, could withstand sea dis-

turbance of 8 points as well as could 

provide the possibility to apply 

weapons under the sea disturbance 

of 5-6 points. But these character-

istics were accomplished at a high 

price. Today both vessels are being 

in service at Russia’s Black Sea Fleet.

In 1973 Almaz Central Marine 

Design Bureau started works on de-

velopment of the promising mis-

sile boat project 1241 (designated 

as the Molniya). It should have been 

equipped with four powerful super-

sonic anti-ship missiles Moskit, which 

dimensions failed to fit project 205 

boat dimensions. This new boat was 

equipped also with target detection 

complex Monolith as well as with en-

hanced artillery armament consist-

ing of one AK-176 76.2-mm single-

barrel gun and two AK-630 30-mm 

six-barrell guns with integrated com-

mand and control radar Vympel. Air 

defence system, however, did not 

fit in a given displacement, so that it 

was replaced with a lightweight Air 

Defence system. At the same time, 

this missile boat differed from the 

previous ones by a combined diesel-

gas turbine power plant that provid-

ed a simultaneous operation of both 

diesel engine and turbine to ensure 

a full speed. As such, the missile boat 

could speed up to 40 knots provided 

that full displacement is nearly 500 

tons. Such a large displacement for 

the boat of this type was a big disad-

vantage. Nevertheless, it was decid-

ed to create a “system of boats” for 

various purposes with a single main 

power plant. This system included 

missile boat, small anti-submarine 

and border guard ships.

When the design of the mis-

sile boat was about to be over, it 

turned out that neither supersonic 

anti-ship missile Moskit nor diesel-

gas turbine power plant were ready. 

Therefore, it was equipped then with 

outdated anti-ship missile Termit of 

P-15M type and conventional gas 

turbine plant and designate as the 

boat project 12411-T. The boats proj-

ect 1241 (Tarantul class) in various 

modifications have been construct-

ed since 1979 at Primorsk, Leningrad, 

Khabarovsk, and Rybinsk plants. All 

in all there were 74 ships. Apart from 

gas turbine ship project 12411-T and 

diesel-gas turbine ship project 12411, 

there was a boat project 12417 in-

tended for testing the gun-missile 

integrated weapon system Kortik 

equipped with radar Positiv, and an 

export-version boats project 1241-

RE (25 vessels) armed with P-20 mis-

siles. Today, the Russian Navy has 25 

missile boats of this project (one ves-

sel has no missiles on board and is 

reclassified as a small gunnery ship). 

32 vessels were sold or transferred at 

different times to different countries 

(one to Bulgaria, four to Vietnam, five 

to Germany, five to India, one to Iraq, 

five to Yemen, three to Libya, four 

to Poland, three to Romania, two to 

Turkmenistan, and two to Ukraine), 

and the rest vessels were decommis-

sioned.

In 1974, Almaz Central Marine 

Design Bureau was assigned a task 

to design a missile boat project 

206-MR (designated as the Vihr or 

Matka class in the West). Since the 

advanced missile boat and its mis-

sile system were not ready yet, it was 

decided to build a series of missile 

boats equipped with serially-man-

ufactured weapons for a short peri-

od of time. Large torpedo boat proj-

ect 206-M with forward foil served 

as a basis for such boats. With a rela-

I
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tively small displacement of 230 tons, 

it was possible to mount two P-15M 

Anti Ship Missile launchers, one AK-

176 76-mm gun, and one 30-mm 

six-barell gun with command and 

control radar Vympel. The cruising 

speed reached 43 knots. 

In the years 1977–1983, the 

Sredne-Nevskiy factory in Leningrad 

built 12 such missile boats and two 

patrol boats intended for export to 

Guinea-Bissau (excluding missiles). 

When being in service, one boat par-

ticipated in testing anti-ship com-

plex Uran (02066 type), and artillery 

system Roy. After the collapse of the 

Soviet Union, one boat project 206-

MK was transferred to Georgia (de-

stroyed by Russian troops in 2008), 

and five to Ukraine. The Russian 

Navy has three such boats, but their 

lifetimes are nearly over.

IN NEW RUSSIA

The unprecedented economic cri-

sis afflicting the nation after collapse 

of the Soviet Union in 1991 broke all 

the shipbuilding programmes. In the 

early 1990s those combat ships, inher-

ited by the Russian Navy, failed to un-

dergo repair and either stand idle or 

were decommissioned or sold abroad 

at the scrap metal price. But in the 

course of time the situation changed 

and the country again needed new 

ships to ensure borderline surveil-

lance and combat service at sea.

First of all, it was agreed to com-

plete construction and commission 

those ships remained at shipyards. 

These are some missile boats proj-

ect 12411 laid down in 1989-199, al-

most constructed missile boat proj-

ect 1239, and patrol boats project 

10410. The Molniya missile boats and 

the Svetlyachok patrol boats and 

their new modifications were man-

ufactured later as well. For exam-

ple, in 1999 the Rybinsk shipyard 

started building two boats project 

12421 armed with anti-ship missiles 

Moskit-E, while in 2005 Vympel and 

Sredne-Nevskiy plants started con-

structing five missile boats project 

12418 type equipped with 16 Uran 

anti-ship missiles. All these missile 

boats were intended for the Russian 

Navy and for some foreign custom-

ers as well. As for patrol boats proj-

ect 10410, they have been construct-

ed up to now due to their success-

ful design. Only a few ships have 

been equipped with different weap-

ons (torpedo launchers were not pro-

vided or AK-176 and AK-630 guns 

were replaced by two AK-306 light-

weight guns). Taking into account 

those boats constructed in the 

Soviet times, its number has reached 

30 vessels. Three more hulls are now 

being completed. Modified missile 

boats project 10412 intended for ex-

port were also built since the year 

2000. They have displacement of 365 

tons and cruising speed up to 30 

knots. Today there are three missile 

boats of this project in St. Petersburg 

and Vladivostok and four more are 

being constructed now.

During the 1990s the Russian 

Navy decommissioned a few ships 

and some of those built in the Soviet 

times but still being in service have 

already exceeded their service life. In 

order to make up for loss of missile 

boats projects 205U, 206-MR, 1241 

and 1234, it was decided to design a 

missile boat of the fourth generation 

which would meet the modern de-

mands on combat ships. First of all, 

an export version of the boat should 

be designed and only then the boat 

should be manufactured for the na-

tional needs.

Almaz Central Marine Design 

Bureau also designed the prospec-

tive missile boat project 12300 type 

known as the Scorpion. Designers 

took into account state-of-the-art de-

velopments in the field of hydrody-

namics, energy, and weapons applied 

in Russia and abroad. It resulted in a 

modern craft with standard displace-

ment of 465 tons with the stealth 

forms featured for the western ships. 

In terms of displacement and ma-

jor dimensions, she was close to the 

missile boats of Molniya class, and in 

terms of weaponry, to the small-sized 

missile boats of Ovod class.

The armament of project 12300 

consists of four fixed launchers for 

anti-ship missile Yakhont (export ver-

sion of ASM Oniks) with firing range 

of 300 km. The target designation is 

provided by radar Monument with 

the over-the-horizon detection ca-

pability. Thus, in contrast to the pre-

vious small-sized missile boats, the 

strike range has doubled. The arma-

ment is also provided with powerful 

100-mm gun A-190E (that is why the 

boat is classified as missile gunboat) 

with control system Puma (Laska) 

and air defence missile/gun system 

Kashtan/Kortik.

Three-dimensional radar 

Positive-M1 is used to detect air and 

surface targets, while radar Buran is 

used for navigation. In addition, there 

is Anapa sonar station and four PK-10 

launchers. For the first time the ships 

of this class are provided with com-

bat information and control system 

Sigma where all ship's combat sys-

tems are integrated. It provides the 

missile boats with efficient combat 

capabilities as well as with data ex-

change between boats and ships. It 

allows also applying missile and artil-

lery weapons at shore-based targets.

The boat project 12300 is 

equipped with combined diesel-gas 

turbine power plant with the capac-

Guided missile air 

cushion ship "BORA"
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ity of 25,000 hp. Two propellers are 

used to provide efficient cruising 

speed. The full speed (38 knots) is 

provided by hydraulic jet powered 

by gas turbine. High seagoing per-

formance is ensured by optimized 

hull forms and ship’s gyroscopic sta-

bilization system Ladoga which re-

duces rolling by interceptors.

On June 5, 2001 the missile boat 

project 12300 was laid down at the 

shipyard in Rybinsk. The boat was 

to be order by foreign customer. 

Although the ship was scheduled 

for 2005, she still remains at the 

shipyard. Perhaps the buyer was not 

found; therefore the future of the 

boat is unclear. Though there is an 

opportunity to develop its modifica-

tion with a different set of weapons 

(including ASM Uran) as well as its 

patrol version project 12301-P.

SHIPS OF XXI

With the advent of new millenni-

um Russian authorities are striving to 

design ships of the twenty-first cen-

tury. In August 2002, in accordance 

with the government programme 

on Ship’s optimization, the Russian 

Government adopted the first ship-

building programme in the modern 

history of Russia, which included al-

so the construction of small missile 

boats and small gunnery ships of 

new generation.

The request for proposal on de-

velopment of small gunnery ships 

project 21630 (known also as the 

Buyan) was assigned to Zelenodolsk 

Design Bureau. Its scientific and 

technical support was carried out 

by the First Research Institute of the 

Ministry of Defence. According to 

this technical assignment, the ship 

represented a river-sea vessel and 

was designed to enhance the sur-

face forces of the Caspian Fleet in 

the nearest maritime zone and in riv-

ers as well as to protect and guard a 

two-hundred-miles economic zone 

of the country. That is why its design-

ing took into account the features of 

the Caspian Sea and the Volga River 

in order to be able to navigate at 

shallow depths (the depth does not 

exceed four meters in the northern 

part of the Caspian Sea as well as in 

the territorial waters of Russia). One 

of the main requirements was to en-

sure high seagoing performance and 

cruising range so that it would be 

possible to cruise in the Volga basin 

and in the Caspian Sea. 

During the development of gun-

nery ship project 21630, the design-

ers used the latest advancements in 

the field of naval shipbuilding. The 

appearance of new ship was de-

signed in accordance with the mod-

ern requirements on radar visibili-

ty reduction. The latter is provided 

by inclined flat surfaces, bulwarks, 

and significant reduction of the 

number of extended hull fittings. 

Jib doors and slots in deck erec-

tions and structures are used for 

the same purpose. Apart from that, 

the levels of other physical fields 

were reduced as well. It should be 

mentioned that all set of on-board 

equipment and weapons were pro-

duced in Russia.

As a result, the ship has a modern 

look with smooth shapes and rec-

tilinear planes featured mainly for 

most foreign ships. Its total displace-

ment amounts to 600 tons with main 

dimensions of 62 x 9.6 x 2.5 metres.

The ship is equipped with pow-

erful artillery armament which in-

cludes as follows:

- Bow 100-mm gun mount A-190 

with control system Laska (maxi-

mum firing rate of 80 rounds per 

minute, firing range of 21.3 km, and 

vertical range of 15 km);

- Two 30-mm six-barrell guns AK-

306 on both sides of the ship (hit-

ting area of 4 km, firing rate of 1,000 

rounds per minute);

- Stern 40-barrell 122-mm multi-

ple launch system Grad-M for hitting 

shore-based targets (firing range 

from 2 to 20 km, firing period of 10 

seconds).

Anti-aircraft weapons are repre-

sented by one Gibka pedestal launch-

er of 3M-47 type (known also as 

Komar) for four Igla-1M anti-aircraft 

missiles of 9M342 type in standard 

man-portable SAM weapon contain-

ers located at stern. This launcher, 

designed by Ratel JSC, allows killing 

low-speed air targets such as low-fly-

ing aircraft and helicopters at a dis-

tance of 6 km and heights of 3.5 km 

max. One single launch or a salvo fire 

can be provided simultaneously for 

target servicing. The launcher is con-

trolled remotely and reloaded man-

ually. Target designation is provided 

by surveillance radar station, while 

fire-and-forget autonomy, by low-

level TV camera.

Additionally, the ship has two 

14.5-mm pedestal machine-gun 

mounts intended for hitting coast-

al, sea and air targets. In general, the 

ship is equipped with the state-of-

the-art weapons and combat systems 

what makes it different from the most 

Russian and foreign analogues.

The ship is also equipped with 

three-dimensional general detec-

tion radar Pozitiv and navigation ra-

dar MR-231 to ensure surface sur-

veillance and target designation da-

ta. In addition, ship project 21630 

provided with underwater detection 

sonar system and grenade launch-

er to destroy the underwater tar-

gets. The modern navigation sys-

tem and hydro-meteorological facil-

ities allow the ship to perform com-

bat missions as well as to ensure nav-

igational safety. Communication sys-

tems provide communication with 

the coastal and shipborne command 

posts and interacting forces, includ-

ing aircraft. To provide jamming in 

infra red, optical and radar range, the 

ship is equipped with PK-10 jamming 

systems which have proven them-

selves for many years so far.

Two-shaft main power plant with 

total capacity of 16,000  hp is die-

sel-powered. Two engines of M507A 

type are manufactured by Zvezda 

Company in St. Petersburg and each 

works at its own shaft. The ship is 

equipped with unique water-jet 

propellers produced by Almaz JSC. 

Together with shallow draft, it allows 

the ship to sail even along the small 

water basins.

The lead ship project 21630 is 

called the Astrakhan. She was laid 

down on January 30, 2004 in St. 

Petersburg at the shipyard of Almaz 

Missile Boat project 
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JSC. On September 1, 2006 the ship 

was commissioned. Two more ships 

the Kaspiysk and the Makhachkala 

(later renamed as the Volgodonsk) 

were laid down later. All in all there 

are at least seven Buyan class small 

gunnery ships to be built.

There are several export versions 

of ship project 21632 (known as the 

Tornado) available for foreign cus-

tomers. In particular, Russia negotiat-

ed with Kazakhstan on delivery of six 

similar ships armed with ASM Uran.

Meanwhile, Zelenodolsk Design 

Bureau completed the design of small 

missile ship project 21631 (known as 

the Buyan-M), which, according to 

the designers, was a missile mod-

ification of gunnery ship project 

21630. Her main purpose is to protect 

Russia’s marine economic zone. In 

fact, she will be a multi-purpose riv-

er-sea craft with performance char-

acteristics close to corvettes, as she 

has a displacement of 949  tons (i.e. 

one and a half time as much as that 

of small gunnery ship) and her main 

dimensions are 74.1 x 11 x 2 6 m (the 

length is more by 12 m, and width, by 

one and a half time as much). It means 

that this ship has been significantly 

modified unlike the gunnery ship.

According to the design, a new 

small-sized missile boat will be simi-

lar to the gunnery ship, but its arma-

ment is certainly different. It includes 

anti-missile system 3P-14UKSK with 

vertical launcher manufactured by 

Morinformsystem Agate Concern. The 

launcher with eight missiles of Kalibr 

(designed by Novator Experimental 

Design Bureau), or Onyx (designed 

by Machine Building Research and 

Production Association) types is lo-

cated in the middle of ship's super-

structure. The missile system provides 

automated control, deployment, and 

daily maintenance of several types of 

missiles. In this case, they can be used 

in any combination, so that the ship 

can fulfil a wide range of tasks. The 

missile system is provided with tar-

get designation system from exter-

nal sources in order to use ASM at 

full range.

The system consists of the follow-

ing missiles.

The Kalibr missiles, known also 

as Club-N 3M-54TE and 3M-54TE1, 

are intended for engaging ene-

my’s surface ships of all types either 

from one launcher or from a series 

of launchers under electronic and 

fire countermeasures. Maximum fir-

ing range for the 3M-54TE missile is 

220 km, and for the 3M-54TE1 missile 

is 275  km. There is also a modified 

missile 3M-14E type intended for tar-

geting headquarters, air defence sys-

tems, airfields, military equipment, 

concentrated manpower and other 

shore-based objects at a distance of 

up to 275 km.

The Onyx anti-surface cruising 

missiles (the export version is called 

Yakhont) were designed to destroy in-

dividual ships and ship groups in a se-

vere fire and electronic countermea-

sures at a distance of 300  km. These 

missiles are featured by selection of 

the type of trajectories (low, high-low, 

high), which in combination with low 

visibility and high supersonic speed 

at all flight phases makes it difficult 

to detect and destroy the missiles as 

well as allows selecting the most suc-

cessful attack mode.

The artillery armament consists of 

A-190 100-mm gun (installed at the 

bow) and AK-630M1-2 30-mm an-

ti-aircraft gun, designated as Duet 

(mounted at the stern). The latter is 

a modified version of the Roy artil-

lery system developed in the Soviet 

times. It represents an artillery sys-

tem performance with supreme fir-

ing capabilities consisting of two six-

barrell 30-mm guns. It is designed to 

destroy anti-ship missiles and air tar-

gets in the near zone, as well as to de-

stroy small sea surface targets, man-

power, and shore-based posts.

The anti-aircraft armament con-

sists of two Gibka pedestal launchers 

similar to the one mounted on ship 

project 21630. Additionally, the ship 

is also provided with two 12.7-mm 

and three 7.62-mm machine guns.

The ship is equipped with three-

dimensional general detection ra-

dar Pozitiv, intended for surface sur-

veillance and target designation. It 

is also equipped with modern navi-

gation, communications, and sonar 

systems. It is not improbable that in 

addition to Smeliy jamming system 

the ship will be provided with full-

fledged electronic warfare (EW) sta-

tion to protect themselves from en-

emy detection as well as from an-

ti-ship missiles. It is known that the 

gunnery ships of Buyan and Tornado 

class have nothing but PK-10 jam-

ming systems. However, it is obvi-

ously not enough for the naval ship. 

Perhaps ship project 21631 will be 

equipped with TK-25 electronic war-

fare complex which is installed on 

corvettes project 20380. It provides 

automated reconnaissance and iden-

tification of aircraft’s and ship’s ra-

dars in complex electromagnetic en-

vironment, automated active jam-

ming and passive jamming control as 

well as automated electronic coun-

termeasures support with air de-

fence and anti-missile defence sys-

tems.

Two-shaft main power plant of 

small gunnery ship (as well as water 

propellers) is identical to those that 

are installed at ships projects 21630 

and consists of two diesel engines 

with total capacity of 16,000 hp. The 

cruising speed is to be 25 knots.

The new ship should be con-

structed at the shipyard in the town 

of Zelenodolsk. The lead small-sized 

missile boat, known as the Grad 

Sviyazhsk, was solemnly laid down 

at the Zelenodolsk Shipyard on 27 

August 2010. After its commissioning, 

the Grad Sviyazhsk will be the most 

powerful ship of the Caspian Fleet. 

Up to date, it is known that Russian 

Defence Minister approved the con-

tract on construction of five vessels 

of this class. It was reported that the 

second hull would be laid down in 

the nearest future in St.  Petersburg 

at Almaz shipyard and it would join 

Russia’s Black Sea Fleet.

Thus, Russia began serial produc-

tion of a new generation of small mis-

sile and gunnery ships which eventu-

ally will replace the ships and boats 

constructed in the Soviet times. 

Leonid Karyakin

Guided missile ship 

"Samum" project 
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r. Maslajev, one 

knows that along 

with precise weap-

ons during local 

armed conflicts the importance of 

Infantry and small arms preserves. 

What is the value of ammunition in 

small arms?

The variety of tasks, that are ac-

complished by means of small arms, 

led to creation of different types of 

small arms characterized by differ-

ent combat and service performanc-

es.  We are talking about assault ri-

fles, light machine guns, sniper rifles, 

heavy machine guns, special pur-

pose sniper rifles and other special 

purpose small arms.

The types and operational use 

of small arms are stipulated by the 

ammunition. The cartridge features 

weapon ballistic characteristics, 

shock or special effect of a bullet as 

well as dimensions and weight of a 

weapon. Due to different armoured 

protection of targets as well as dif-

ferent conditions when small arms 

can be operated, there are demands 

to design different caliber and pur-

pose ammunition i.e. armour-pierc-

ing, tracer, armour-piercing tracer, 

sniper and other types of bullet. The 

availability of these munitions en-

ables a soldier to fulfill different com-

bat tasks.

In turn, the availability of different 

types of munitions makes demands 

on the development and manufac-

turing of cartridges and of course on 

equipment, to produce them.

Today, despite fundamental 

changes in combat warfare, spe-

cial care to long-distance fire dam-

age, the role of small arms has not 

been downsized, in some different 

situation, quite the opposite, it is in-

creased. The fair number of combat 

tasks for the Land Forces units are 

planned with due account on man 

portable weapons. It is mostly typi-

cally for low-intensity conflicts, recce 

and search operations by small units 

(a platoon or company), for airborne 

troops and marines.

Today all countries seek the ways 

how to update conventional and 

special small arms and its integration 

into Infantry Soldier Systems and C4I 

systems. At first it is connected to the 

development of ammunition, that 

meet the nowadays demands.

The enterprise you lead is in-

volved into the development and 

manufacturing of the equipment 

for cartridges. How it is important 

for maintaining the defense abili-

ty of Russia?

The importance of the cartridge 

manufacture for our country was 

proved several times in the whole 

field of our history when the ag-

gression against Russia took place. 

The history of weapon systems says 

OUR ADVANTAGE 
IS HIGH QUALITY EQUIPMENT

M

«Arsenal. Military-industrial review» magazine always provides first-hand knowledge to the readers, 

giving opportunity to top managers and specialists of defense-industrial complex express their views. 

To keep this tradition on, the stringer Viktor Korablin, a famous specialist in small arms field, payed 

visit to JSC «Design Bureau of Automatic Lines named after L.N. Koshkin» and asked General Director 

Nikolai Masljaev to tell about the current situation at the enterprise and plans for future.

Nikolai Masljaev

General Director

Design Bureau of 

Automatic Lines 

named after 

L.N. Koshkin JSC
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that among all military hardware 

the mass production was peculiar to 

small arms cartridge manufacture. 

If some types of small arms are pro-

duced in millions, the number of car-

tridges is estimated in billions.

For instance, during WWI (1914-

1917) the Russian Army consumed a 

month 200 million  at the beginning 

and at the end 350 million cartridges. 

Much more were consumed during 

WWII. The figures of consumption 

are known. The Red Army consumed 

around 500 million cartridges at the 

Battle of Stalingrad, at the Battle of 

Kursk it consumed more than 560 

million cartridges and at the Battle 

of Berlin the consumption was a bil-

lion cartridges. The USSR's factories 

produced 7.6 billion cartridges on-

ly in 1944.

Only technologically developed 

ammunition industry with cutting-

edge equipment and high-skilled per-

sonnel is able to provide the pro-

duction of cartridges in this volume. 

However, even in this case the avail-

ability of cartridge mobilization re-

serves and different special equip-

ment, which are able to launch the 

cartridge manufacture in a period of 

threat, are needed. The creation of 

the cartridge reserve and its maintain-

ing at a proper level places require-

ments to the equipment and car-

tridge manufacture facilities as well.

It is worth to mention that mass 

production of small arms and ammu-

nition stipulate the conservatism in 

the cartridge line, that is adopted in 

a state. Some types of cartridges af-

ter the upgrading are kept in service 

for decades. As an example, Russian 

7.62 rifle cartridge that was put in-

to service in 1908 or 7.62 NATO stan-

dard cartridge of 1957. During last 

years these cartridges were upgrad-

ed several times and are still in ser-

vice in the Armed Forces almost all 

over the world. For these cartridges 

dozens of types of small arms were 

developed. And Russian small arms 

rank high and are in great demand.

Mr. Masljaev, in your opinion, 

what challenges the cartridge in-

dustry can face and what is neces-

sary to do?

In 1960-1980 scientific and tech-

nical as well as technological base 

in the field of development, test and 

manufacture small arms ammunition 

was set in the Soviet Union. The 

cartridge development and test was 

done in Central Science and Research 

Precision Engineering Institute. 

Design Bureau of Automatic Lines 

(DBAL) developed and produced the 

equipment for new cartridge man-

ufacturing and worked out technol-

ogies of cartridge manufacturing. 

DBAL possessed the technologies to 

produce new cartridges and to man-

ufacture high-tech equipment. Due 

to this the most high-production 

equipment for cartridges were done 

and later on were developed in the 

Soviet Union. Computer-integrated 

cartridge manufacturing “Modul”, 

based on rotor-type machine and a 

line of these machines, was mounted 

in the end of 1950-s at the Klimovsk 

Forge Factory. Later the same equip-

ment were mounted at other facto-

ries.  At the beginning the number of 

cartridges produced at the line was 

160-200 per minute. In 1980-1990 

the design documentation was de-

veloped and submitted to the car-

tridge factories, that allowed to pro-

duce up to 1200 cartridges per min-

ute. It is important to mention that 

the cost of Russian cartridges was 

far less in comparison with foreign 

ones, taking into account the high 

quality of made in Russia cartridges. 

All these were provided by the high-

production rotor-type lines that were 

developed by designers and man-

ufacturing engineers of DBAL. The 

founder of rotor-type lines L. Koshkin 

and hies colleagues N. Volkov, E. 

Frolovich and M. Vlasov are worth to 

be mentioned first of all. The techno-

logical base allowed continuing the 

manufacture of competitive ammu-

nition for small arms in the begin-

ning of the 21st century.

The Armaments State Program 

tasks the manufactures to increase 

the power of small arms in two-

three times by 2020. The fulfillment 

of the State Program is possible on-

ly in event of the development of 

new cartridges that can provide the 

ability to engage targets at a lon-

ger distance and at the same time to 

keep unchanged the dimension and 

weight characteristics of small arms.

In this regard, new cartridges 

should be developed in consider-

ation of modern advances in car-

tridge manufacture and prospects 

for the development. In event of im-

plementation of the achievements of 

science and technology in the manu-

facturing process and first of all new 

power-consuming powder, can pro-

vide the fulfillment of tasks aimed 

at the development of new types of 

small arms which meet the current 

demands.

As far as mobilization deployment 

of cartridge manufacturing in a pe-

riod of threat is concerned, it makes 

sense to furnish in-time develop-

ment, creation and preservation of 
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the upgraded computer-aided car-

tridge manufacturing facilities based 

on rotor-type lines at the operating 

plants. Only rotor-type lines are ca-

pable to provide mass production of 

ammunition in a period of the threat. 

Moreover, it makes sense to orga-

nize strategic depots of shells, bullet-

jackets and bullet slugs. As far as car-

tridge manufacture for combat train-

ing is concerned, it makes sense to 

organize job shop production of am-

munition.

Mr. Masljaev, tell us about DBAL's 

international cooperation in the 

field of cartridge manufacture.

In the Soviet period our 

Enterprise designed and delivered 

different equipment to Socialist 

camp countries as well as to oth-

er countries. In particular, car-

tridge factories, rotor-type lines or 

some elements were supplied to 

China, Romania, Hungary, German 

Democratic Republic, Democratic 

People's Republic of Korea, Cuba, 

Libya. Today the construction of a 

cartridge factory, development and 

manufacture of equipment for the 

Bolivarian Republic of Venezuela are 

on the way.

The constructed in 1960-1980 

cartridge factories provide the 

needed production of ammunition 

today. At the same time based on 

the positive experience of the use 

of our equipment, came forward to 

exercise the modernization of our 

equipment. We also conduct ne-

gotiations with some Middle East 

and African countries on building 

cartridge factories. Kuwait shown 

great interest in the construction of 

a cartridge factory, but the stron-

gest competition by China can be 

tracked there. However the factor 

that we possess high-quality equip-

ment gives us some advantages. At 

the same time China itself conducts 

negotiations on the modernization 

of the equipment in-use.

We are also involved in market-

ing research activities to offer our 

production to foreign countries. By 

doing so, we offer not only mili-

tary-purpose products but different 

non-defense products.

In your opinion, what are the 

prospects for the development of 

your Enterprise and cartridge man-

ufacture in Russia?

The significant decrease of val-

ues in defense order for the de-

fense-industrial enterprises  in the 

beginning of 1990s dictated the 

redistribution of non-defense and 

military products. Today the ratio is 

around 70% and 30% respectively. I 

think in order to maintain the man-

ufacture mobilization readiness it 

is unacceptably to decrease the 

ratio for military part more than 

30%.  The current geopolitical en-

vironment of Russia, analysis of do-

mestic and foreign market give the 

ground to assume that today 70% 

should be given to produce non-

defense products and 30% for mil-

itary purpose.

Today, JSC «Design Bureau of 

Automatic Lines named after L.N. 

Koshkin» is a main component 

of the cartridge manufacture in 

Russia. Nowadays only DBAL is able 

to develop and provide computer-

aided rotor-type lines. That is why 

the Enterprise has a strategic im-

portance not only for Russia but 

for the allies.  It is worth to men-

tion that today the ability to inde-

pendently manufacture ammuni-

tion for small arms is considered in 

many countries, including the de-

veloping countries, as an impor-

tant element of the national se-

curity.

In this regard, in a short and 

long run DBAL will continue to de-

velop the foundations of the rotor 

machinery theory and machine-

building and engineering fields of 

cartridge manufacture. We will still 

produce the equipment for car-

tridge manufacture. We also plan 

to create new facilities to pro-

duce high-technology equipment. 

According to our plans we are go-

ing to produce up to 50 rotor-type 

machines a year. This volume will 

be enough to supply domestic fac-

tories, the factories of our allies as 

well as for our potential clients.

Mr. Masljaev, I hope that DBAL 

will continue to supply Russian 

cartridge factories as well as our 

allies' factories with high-technol-

ogy equipment for cartridge man-

ufacture. And our ammunition 

will be equal and even exceed 

the foreign analogues. Thank you 

very much for the interview. 


