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Dear Reader,

First of all, our team would like to wish you a safe, happy and prosperous New Year. We hope 
that you will stay with us in 2014.

We decided to devote the first issue of the Year to major importers of the Russian defense 
equipment and technologies – India and Vietnam.

Defense supplies to both nations remain the most important pillar of the Indo-Russian and 
Vietnamese-Russian relationships.

On the other hand, New Delhi and Hanoi would like to avoid overdependence on supplies from one 
source thus declaring plans or in case of India pursuing policy of self-reliance which advocates 
the development of indigenous capabilities, especially in high-technology areas, but calls for direct 
purchases to fulfill immediate procurement needs.

Russia seems to be ready for that fair competition showing willingness to supply India & Vietnam 
advanced weaponry and platforms that cannot be obtained from elsewhere.

We are quite confident that both New Delhi and Hanoi will prefer continuing long-term coopera-
tion with Moscow, preserving depth of their defense ties with Russia. Simultaneously they will 
become more and more open to other international partners, acquiring state-of-the-art systems 
from USA, Europe and Israel.

The editorial content of the issue is intended to cover major priorities of nations’ procurement 
policies showing potential segments of the markets which will be most interesting for interna-
tional exporters in the near future.

Yours,
Yuri Laskin & Sergei Kirshin

Word from Publisher
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indian submarine tender  
ProsPects

According to market surveys’ cal-
culations, by the end of the decade the 
Asian region’s expenditure on subma-
rines will total $46 billion. The existing 
and potential capabilities of submarines 
mean that the Asian market remains 
dynamic with new build and upgrades.

In the past 12 months Indonesian 
Navy has begun the Type 209 subma-
rines program with South Korea. The 
Type 209 program will deliver three 
units to the Indonesian Navy with two 
being built in South Korea and one in 
Indonesia. Boats are equipped with 
Sagem-developed NAVS navigation sys-
tems. NAVS comprises two high-perfor-
mance Sigma 40XP laser gyro inertial 
reference units, a computer and safety-
critical navigation software, all contrib-
uting to the submarine's stealth and 
safety during dives. Besides, given ideal 
plan to have a dozen of submarines in 
operation, Indonesia sent a special del-
egation to Russia to discuss prospects 
of acquisition of Kilo class submarines. 
AMI even presumed that the Indonesian 
Navy had been offered up to 10 Kilo class 
submarines from Russia as a grant.

Daewoo Shipbuilding & Marine En-
gineering (DSME) has been awarded a 

contract to build the first two 3,000-tonne 
Korean Submarine Phase 3 (KSS 3) boats 
with Seoul having a requirement for up to 
nine. Singapore has received the second 
former Swedish Vastergotland class boat, 
RSS Swordsman, which like RSS Archer, 
has been comprehensively upgraded, 
refurbished and tropicalized. The Singa-
pore Defence Ministry has also signed a 
contract with Germany's Thyssenkrupp 
Marine System GmBH to acquire two new 
Type 218SG conventional submarines. 
The contract, announced on December 2, 
includes a logistics package and a crew 
training arrangement in Germany. The 
new submarines will have significantly 
improved capabilities and will be equipped 
with Air Independent Propulsion (AIP) 
systems, the Defence Ministry said. The 
two submarines are projected for delivery 
from 2020.The new class of submarines, 
together with the Archer-class subs, will 
replace the ageing Challenger-class sub-
marines operated by the Republic of Sin-
gapore Navy (RSN).

Australia is launching the Project 
Sea 1000 as the Collins class successor. 
Thailand retains a submarine require-
ment while Bangladesh and Philippines 
would both like submarines, Manila de-
fining the requirement at three boats, 

but financial hurdles remain too high 
to overcome. Malaysia announced that 
the sea service needed additional sub-
marines to supplement the two Scor-
pene boats received from DCNS in 2009. 
Royal Malaysian Navy’s desire is to have 
six total submarines to effectively per-
form the missions. Upgrade programs 
continue but news is muted; Pakistan’s 
Khalids (Agosta 90B) are receiving MES-
MA air independent propulsion systems 
and Australia’s Collins will have their 
Scylla sonars improved, while India 
gave top priority to existing submarine 
force modernization. 

India’s submarine fleet and urgen-
cy for tender release

India’s submarine fleet currently 
consists of 15 boats: 9 Russian SSK 
Kilo (Sindhugosh) Class, 4 locally built 
SSK U209 (Shishumar) Class, a leased 
nuclear-powered Improved Akula Class 
SSN from Russia (INS Chakra), and its 
own INS Arihant SSBN. 

Readiness rates for India’s existing 
submarine fleet sits below 40%. Well-
known Indian edition SP’s Naval Forces 
4/2013 says that only eight of the Indian 
Navy’s 13 conventional submarines are 
available at any given time. According to 
NAMEXPO Daily, 23 September 2013, be-
cause of the Scorpene delays, the Type 
209s (which entered service between 
1987 and 1994) are being kept in service 
(but not allowed out to sea much) for 
several more years, and some upgrades 
are being considered to keep these boats 
operational into the 2020s. Several of 
the older Kilos will reach retirement be-
cause of old age or accidents in the next 
few years. Thus, by the time the first 
Scorpene arrives in 2017, India will only 
have 5 or 6 working subs unless some of 
the elderly but still operational ones can 
get a quick refurbishment. 

The situation is critical as far as 
the submarine arm is concerned given 
that the long-term submarine plan en-
visages an ideal fleet of 18-24 conven-
tional submarines, apart from nuclear-
powered boats. As SP’s Naval Forces’ 
experts consider, while the INS Chakra 
is already on patrol, the Navy needs at 

Russia has all chances to win the 75I tender with Amur 1650 submarine

photo Rubin
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least two more Akula-II class subma-
rines to shore up its long-endurance 
patrolling capability. The Edition pre-
sumed that the Navy will have to hold 
high-level discussions shortly to con-
sider emergency measures, including 
the possibility of leasing conventional 
submarines from Russia.

The fact that the Indian Navy’s sub-
marine fleet size has dropped so low 
is a point of major concern. Chinese 
Navy operates more than 60 subma-
rines including nuclear strategic and 
multi-purpose boats, and modern die-
sel-electric submarines. Pakistan has 
been actively upgrading its submarine 
fleet. Recently fleet was added by three 
French Agosta-90B submarines. The 
latest in the series – Hamza boat – is 
equipped with AIP which increased her 
tactical capabilities. The first two sub-
marines in this series will receive AIPs 
during regular repair Islamabad also 
plans to acquire 6 Yuan type subma-
rines with AIP from China. Plans of local 
production of nuclear submarines were 
also announced.

In this situation expanding In-
dia’s submarine fleet became an ob-
vious national priority and thus ur-
gency for Project 75I tender release 
increases sharply.

Tender terms and bidders

Majority of experts are unanimous 
that the Indian Navy is close to releas-
ing an US$8B tender for six submarines 
under the Vertical Launch Missile Sub-
marine (Project 75I) Program. There 
was information last June that the pro-
gram was being delayed by the Finance 
Ministry. However, since last June, the 
Indian Navy submarine force suffered a 
tragic accident with the explosion and 
sinking of the Kilo class submarine INS 
Sindhurakshak (S63) on 14 August. The 
accident has lent some credibility to 
the aging and unserviceable submarine 
fleet that IN officials have been com-
plaining about for the past decade. 

AMI International in its October 
naval market forecast newsletter pre-
sumed that the Project 75I procurement 
may now be high on the priority list for 
the Ministry of Defence (MoD). Report-
ing indicates that the Defence Acquisi-
tion Council (DAC) met at mid-Septem-
ber and approved the acquisition (third 
time around). Following that meeting 
the Indian Navy's Vice Chief of Staff Vice 
Admiral Dhowan announced that the 
proposal was being sent to India’s apex 
decision-making body on defence and 
strategic matters the Cabinet Commit-

tee on Security (CCS) for final approval.
The Navy vice chief said the tender 

would be worth Rs 50,000 crore, which 
is about $7.92 billion at today’s ex-
change rates.

The two «must haves» for the cho-
sen design are the ability to launch land 
attack missiles and Air Independent 
Propulsion (AIP).

According to the AMI Hot News, the 
acquisition plan now appears to be for 
a 2 + 2 + 2 approach, the first two units 
from a foreign yard, and two each from 
domestic yards. This is a departure from 
the insistence that all six units be built 
in India under the Defence Procurement 
Procedures (DPP) 2013 "Buy and Make 
with Technology Transfer" category 
(similar to Project 75). It is a combina-
tion of the "Buy and Make" and "Buy 
Global" categories in order to get units 
into service at a much faster rate. 

The submarines are to have a 
surface speed of 12 knots and sub-
merged speed of 19 knots. They 
will have a range of 50 to 60 days 
of navigation on the surface and  
20 to 30 days of navigation submerged  
at 4 knots.

The six submarines are to be pur-
chased within the limitations of the Mis-
sile Technology Control Regime, which 
restricts the proliferation of missiles 
capable of flying beyond 300 kilometers. 
BahMos is homemade and has a range 
of less than 300 kilometers, which 
would be best suited for the submarine. 
India’s Defence Research and Develop-
ment Organization, which is jointly pro-
ducing the BrahMos with Russia, has 
persuaded the MoD to incorporate the 

requirement for the tender.
When the RfP is released, the fol-

lowing suppliers will most probably 
respond: DCNS of France with its Su-
per Scorpene variant; ThyssenKrupp 
Marine (HDW) of Germany with the 
new Type 216 design; Rubin of Russia 
with the Amur 1650; Navantia with the 
S 80 variant. 

The French DCNS hopes that 
success story with India can be con-
tinued with their Super Scorpene 
variant. Scorpene AM-2000 features 
overall length of 70 m, surfaced dis-
placement of 1870 tons. Among ad-
vantages of the French proposal one 
should mention experience of coop-
eration between French and Indian 
shipbuilders accumulated during on-
going construction of Scorpene CM-
2000 submarines at Mazagon Docks. 
Thus construction of AM-2000 being a 
modification of CM-2000 project can 
be mastered easier. Available with 
DCNS’ proven AIP.

On the other hand delays with con-
struction can work against proposal 
from DCNS. Besides, incorporation of 
BrahMos missiles into the weapon set 
of the submarine would require serious 
elaboration of the boat design.

Spain could come to the tender 
with a variant of S-80 submarine. The 
boat features submerged displace-
ment of 2,426 tons, length of ab.71 m, 
speed submerged of 19 knots. Power 
plant includes AIP System (Ethanol 
Reformer + PEM fuel cell). Incorpo-
ration of compartment with BrahMos 
launchers is possible. But Spanish 
Navantia which seriously hoped to be 

photo TKMS

Papanikolis submarine of the TKMS type 214 for the Hellenic Navy
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winner in the tender can become one 
of its losers. Spain has been spending 
nearly one-third of a $3 billion bud-
get to build four of the world’s most 
advanced submarine. But Navantia’s 
engineers have run the project into a 
problem: the S-80 submarines are so 
heavy that they would sink to the bot-
tom of the ocean.

Given the mistake, Spain will have 
to elongate submarines to compen-
sate for the extra fat. Adding length 
will still require redesigning the entire 
vessel. And more money on top of the 
$680 million already spent. Experts 
consider that each meter added to the 
S-80s, already 71 meters in length, will 
cost over $9 million. Besides, Navantia 
has already estimated that its mistake 
will set the project back at least one or, 
more likely, two years. Electric Boat, a 
subsidiary of US-based technology firm 
General Dynamics, has already evalu-
ated the project and could be hired as a 
consultant to save the job.

A number of experts consider 
high chances of ThyssenKrupp Ma-
rine (HDW) of Germany with the new 
Type 216 design. It is an innovative 
project. Submarine displaces 4,000 t, 
features diesel-electric power plant 
with an auxiliary AIP. Hull is divided 
into two sections with six torpedo 
launchers to fire torpedoes and anti-
ship missiles in the bow compart-
ment. VL module is available. 

Type 216 design has been devel-
oped for the participation in Australia’s 
SEA1000 program.  The Germans can 
offer India a version of this project but 
elaborations however will require extra 
time and investments.

Russia confirmed interest to par-
ticipate in the forthcoming tender with 
Amur 1650 submarine. The boat fea-
tures length of 66.8 m, submerged 
speed of 19 knots, endurance of 45 days. 
Submarine’s designer Rubin is com-
pleting tests of new AIP prototype plant 
using fuel cells. Hydrogen will be pro-
duced on-board the submarine by die-
sel fuel reforming. Some experts con-
sider absence of serially produced AIPs 
a major drawback of Russia’s offer.

But that factor could hardly be-
come a problem for the Russian con-
tender. Some experts consider that 
the unwillingness of the Soviet Union 
to pursue cooperation with India in 
technical transfer and local produc-
tion arrangements led New Delhi 
back to Western partners. Unlike the 
Soviet Union, Russia is ready for un-
precedented level of cooperation with 
Indian industry. Thus, the main draw-

back of Russia’s proposal – lack of 
serially-produced AIPs – can become 
one of advantages if Russia and India 
join efforts in developing AIP. Russian 
companies can forge tie-ups with In-
dian PSUs and private companies for 
construction of different subsystems 
for submarines in India and New Del-
hi is likely to encourage that.

Another evident advantage of Amur 
1650 is availability of powerful and bal-
anced weapon set. The submarine can 
in particular engage land targets with 
long-range cruise missiles which is a 
new mission for conventional subma-

rines. One should not forget another 
Russia’s bargaining chip - vertical 
launchers to fire Russian-Indian Brah-
Mos cruise missiles.

AMI International in its last October 
Hot News newsletter expressed a pre-
sumption that the Russian Amur 1650 
will be selected for this program as it 
was already designed with a VL system. 
Even though the INS Sindhurakshak 
was a Russian-built Kilo class, the sea 
service still has close ties to Russia and 
will also utilize Russia to speed up the 
modernization efforts of the remaining 
Kilos in the Indian Navy.

Navantia can participate in the tender with S-80 project

Scorpene submarine is offered by DCNS

photo DCNS

photo Navantia
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rubin is PrePared  
for PartnershiP  
With indian comPanies

Military-and-technical coopera-
tion of Russian Federation and Re-
public of India proceeds from 1960 
and has traditionally large-scale 
and strategic character. Within the 
whole period Soviet and Russian 
weapons have been and still are 
dominant in all branches of Armed 
Forces of India. 

Central Design Bureau for Marine 
Engineering RUBIN also has the long-
term history of cooperation with India. 
This story began with the purchase of 
four submarines of 641(I) Project by 
Indian Navy. One of them, "Vagli", has 
been in service during 36 years and was 
decommissioned just in 2011, having 
demonstrated reliability, life duration 

and simplicity of Russian engineering in 
operation. 

Beginning mid-1980s, a series of 
Project 877 submarines designed by 
CDB ME RUBIN was built for Indian 
Navy; these submarines are basis 
of submarine forces for today. Just 
for our strategic partner - India, our 
country firstly in 2000 has proposed 
her unique missile complex for sub-
marines Club-S, which for the pres-
ent time as well is the most effective 
weapon for non-nuclear submarines 
among the known analogues. 

Presently activities in repair and 
modification of Project 877 submarines 
built in end 1990s are carried out both 
in Russia and India with participation 
of the Russian enterprises. Besides, 

for submarines of earlier construction, 
a problem of service life extension and 
execution of second midlife repairs is 
rather vital. The Russian industry has 
an appropriate experience of these 
works for submarines of Russian Navy 
and is ready to share this experience in 
the interests of Indian Navy in full.

However, even the best samples of 
weapon are not eternal, and in due time 
new generations of the ships are com-
ing up to take their place. The growing 
requirements to tactical and technical 
characteristics of the ships, to charac-
ter of tasks to be performed are creat-
ing for industry the permanent neces-
sity to improve techniques designed by 
it, both with respect to separate ele-
ments and equipment and to directly 

Project 877 submarines make the basis of the submarine fleet of Indian Navy
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completed production as a whole. For 
example, while turning to a new gen-
eration of non-nuclear submarines, 
namely, during creation of Project 677 
submarine Lada, more than 100 R&D 
works have been performed, results 
of these are about 130 models of the 
modern weapon, equipment, complex-
es and systems installed on-board the 
Flag Ship named Saint-Petersburg. 

In May 2010 submarine Saint-
Petersburg was commissioned by the 
Russian Navy. Beginning this period, 
the Submarine is in experimental op-
eration, which ensures the intensified 
testing of all her systems, complexes 
and equipment. In the same time sub-
marine Saint-Petersburg participated 
in several manoeuvres of Baltic Fleet, 
for example, jointly with frigate of Tal-
war class built for Indian Navy, corvettes 
of Project 20380, Project 877 and 636 
submarines. In spite of specific condi-
tions of Baltic Sea – shallow waters and 
high intensity of the navigation, all the 
assigned tasks have been carried out 
with mark "excellent". Quite recently 
submarine Saint-Petersburg has made  
a crossing to the North under hard con-
ditions, with demonstration of high level 
in seakeeping capabilities.

Now, order of the day implies con-
struction of a series of ships of Project 

Lada for Russian Navy. RUBIN has in-
corporated some changes to Lada proj-
ect with implementation of several im-
provements of structures and systems. 

Understanding importance of re-
tention and reinforcement of the part-
ner's links, first of all with Indian Navy, 
parallel to Project 677 submarine for 
Russian Navy, its export version  Amur 
1650 was designed. As compared to the 
previous generation, the normal water 
displacement was decreased from 2,350 
tons to 1,765 tons that makes the ship of 
new project more compact and less vis-
ible. Reduced crew - from 52 to 35 men 
- decreases cost of the ship operation. 
Summarizing the benefits of the new 
project over the previous generation 
of non-nuclear submarines it could be 
noted that Amur 1650 has more power-
ful missile and torpedo weapons and 
more advanced sonar complex Lira with 
quasi-conform array. Accordingly, Amur 
1650 is capable to detect less noisy tar-
gets, and in the same time this subma-
rine has low proper noise level. In com-
parison to Kilo class, Amur 1650 even 
in basic version has the greater range 
of underwater sailing. As Indian Navy 
had some additional requirements to 
temperature mode of 877EKM subma-
rines, Amur 1650 carries more powerful 
refrigeration equipment and AC system. 

In our opinion, Amur 1650 created 
on the basis of  Lada project submarine, 
is a good decision for renovation of the 
Indian Navy submarine forces. Operat-
ing such a submarine, it is possible to 
resolve the whole range of tasks – from 
fighting submarines and surface ships  
in the open ocean up to covert reconnais-
sance of remote littoral areas. Arming 
this submarine with BrahMos missile 
system will enable to increase signifi-
cantly her capabilities in missile attacks 
against land-based objects. Promoting 
Amur 1650 as a basic platform for the 
International Bids for Project 75(I), the 
Russian side is offering to India a mod-
ern, high-technological weapon, similar 
to weapon purchased by Russian Navy. 
We are sure that selection of the Rus-
sian offer will not simply complete the 
Indian Navy with modern multi-func-
tional submarines, but will afford new 
possibilities to Indian Fleet just in time 
when it needs this at the most. This 
confidence is based on the experience 
of construction and successful trials of 
submarine Saint-Petersburg and mis-
sile complex BrahMos as well.

The experience of construction of 
submarines of project 877, 877EKM and 
636 shows that RUBIN and his subcon-
tractors are capable not only to create 
a successful project and to build sub-

Submarine Saint-Petersburg is operated by the Russian Navy since 2010
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marines in series at a fast pace, but to 
improve it permanently. Amur 1650 will 
not be an exception; the considerable 
improvements being proposed for the 
submarine just now. Of course, the main 
tendency of the submarine enhance-
ment is the follow-on improvement of 
stealth. For non-nuclear submarines 
it is realised, first of all, by increasing 
range and duration of activities in sub-
merged condition without contact with 
the atmosphere. This is achieved, in its 
turn, by application of storage batteries 
of higher capacity and different kinds of 
air-independent plants (AIP). Russian 
scientists and engineers are working  
in both directions. Work on AIP deve-

lopment based on diesel fuel reforming  
is progressing well. 

Recently, relations between Rus-
sia and India in the area of military-
and-technical cooperation are turning 
from simple «Buyer-Seller» relations 
to multi-aspect partnership in the de-
velopment of new technologies and 
modernisation of weapon, joint R&D 
works and making of military pro-
ducts. This trend is followed in the 
area of marine engineering as well. 
Known are requirements of Indian 
Navy to Project 75(I) in the part of de-
sign technology transfer, building and 
creation of particular basic equipment 
for submarines. Realisation of this 

project will open the new stage of coo-
peration in submarine-building, unit-
ing the joint activities of Russian in-
dustry with scientific agencies of India 
and wide circle of industrial enterpris-
es. From its side, now CDB ME RUBIN 
is actively establishing relations with 
Indian companies, manufacturers of 
submarine equipment and hopes for 
expansion of such contacts, including 
within the limits of forthcoming DEF-
EXPO show.

All this allows RUBIN to conclude 
that military-and-technical cooperation 
between India and Russia has the firm 
basis and huge potential in many areas 
of naval activities. 

Amur 1650 submarine with BrahMos missiles can be an optimal decision to renovate Indian Navy
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brahmos – suPersonic cruise 
missile for uniVersal aPPlication

The Indian-Russian Joint Venture 
BrahMos Aerospace is one of the key 
participants of the Defexpo-2014 exhi-
bition in New Delhi. 

Our correspondent spoke to Dr. A. 
Sivathanu Pillai, CEO & MD of BRAHMOS 
a couple of weeks prior to the show. Fol-
lowing are the key points from an exclu-
sive interview with him.

Q. Dr. Pillai, could you please 
emphasize on the unique features of 
BRAHMOS for the DMN readers.

A: The BRAHMOS supersonic cruise 
missile has no parallel in the world in 
terms of speed, precision and power. The 
missile has shown the best operational 
performance combining with supersonic 
speed and extreme destructive power. 
First of all, BRAHMOS is capable of being 
launched from many types of platforms. 
Secondly, we have proved the efficiency 
of the missile with a number of success-
ful launches – all with positive results. 
The third feature is timely availability 
of the product to our customers - the 
armed forces - in time or ahead of deliv-
ery schedule. Another highly significant 
feature of the system is life cycle effi-
ciency. BrahMos is the only leading com-
pany which handles all the stages of the 

missile operation which includes design, 
serial production, marketing, delivery, 
after sales support & maintenance, up-
grade and new products creation.

Q. BRAHMOS is a weapon system 
for all the armed forces. Kindly brief 
us on the naval version of the missile 
operated by the Indian Navy?

A: The Indian Navy was the first to 
place order for BRAHMOS and we are 
very proud of that. The missile system 
is inducted in a majority of existing na-
val platforms and will be deployed on 
future surface ships. The missiles are 
capable of both maritime strike and 
land attack. Therefore, all the mod-
ern Indian Navy ships are equipped 
with BRAHMOS, including the R-class, 
11356-class frigates and 15A destroy-
ers. Last year the BRAHMOS universal 
missile system successfully validated 
its underwater launch capabilities fol-
lowing its test firing in vertical configu-
ration from a submerged platform in 
the Bay of Bengal off the coast of Vi-
sakhapatnam. The missile is now ready 
to arm new generation submarines. 
BRAHMOS has thus established its su-
premacy for any mission in the sea-to-
sea, sea-to-land, sub-sea-to-ship and 
sub-sea-to-land firing.

Q: You have just mentioned about 
Project 11356-class frigates. The 
Russian Navy will also be receiving 
six frigates of almost similar design. 
What do you think about installation of 
BRAHMOS on these vessels? 

A: Well, this would be very logical, 
as BRAHMOS is a joint product and the 
Inter Governmental Agreement stipu-
lates such conditions on the part of two 
Governments. As far as I am concerned, 
there are neither technical nor political 
restrictions on the matter. We have been 
in a constant discussion with the Rus-
sian political and military authorities to 
find out a positive response. We are very 
hopeful that BRAHMOS will be inducted 
into the Russian Navy.

Q: The Indian and international 
shipbuilding community is looking for 
the new Indian Navy tender for 75I con-
ventional submarine to be announced 
shortly. The press has already reported 
that installation of vertical supersonic 
missile is one of the important crite-
ria for the tender. Does it mean that 
BRAHMOS will definitely be aboard the 
new Indian submarine?

A: It is a little bit too early to discuss 
the tender which hasn’t been opened 
yet. But we are confident in our product 
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competitiveness and ready to partici-
pate in any program in India and abroad. 

Q: I would be glad if you brief us 
about the land-version of BRAHMOS 
missile. Also, please specify the differ-
ence between several versions of the 
missiles being at service within the In-
dian Army, namely Block I, Block II and 
Block III?

A: With pleasure. The Indian Army 
has three regiments equipped with the 
BRAHMOS Block I and Block II missiles 
which have the capability to discrimi-
nate specific targets among a cluster. 
Block I is intended to destroy a large 
single target, such as a military base 
or a strong hold. Block II is capable of 
hitting a specific target being discrimi-
nated from a group of the similar ones. 
Block II is in service with two regiments. 
Block III -which is our latest derivative, 
encompasses supersonic diving tra-
jectory and incredible maneuverabil-
ity. Several regiments are receiving the 
BRAHMOS Block III version.

Q: Dr. Pillai, would you please like 
to share about the airborne version of 
the missile?

A: We have made considerable 
progress in the air-version project of 
BRAHMOS. The missile is undergoing 
trials with the Su-30MKI aircraft of the 
Indian Air Force. We are doing that in 
co-operation with the Sukhoi Company 

and Hindustan Aeronautics Limited 
(HAL) of India. At present, ground and 
instrument testing are on the way. The 
flight tests including firing are sched-
uled for this year. Under the contract 
with the Indian Air Force the first Su-
30MKI equipped with BRAHMOS has to 
enter service in 2015 and we are confi-
dent to meet the dead-line.

Q: The Russian Air Force has  
Su-30SM aircraft in its fleet which 
is very similar to the Su-30MKI. Will 
the Su-30SM be also equipped with  
BRAHMOS? Are you also working on  
a lighter airborne version for MiG-29K 
naval fighter?

A: The Russian Air Force could nat-
urally decide for the BRAHMOS installa-
tion aboard the Sukhoi family. We will be 
very glad if it happens. As for the lighter 
version it is a matter of the future.

Q: Dr. Pillai, could you please tell 
our readers about the prospect of ex-
porting BRAHMOS to foreign nations? 
There were some press reports on 
strong interest from Vietnam and In-
donesia to obtain BRAHMOS shortly. 
Could you please comment on this?

A: A number of countries, who are 
friendly to both India and Russia, have 
shown keen interest in procurement of 
the system which can greatly enhance 
the strength of their armed forces. The 
two governments will take decisions on 

BRAHMOS exports and I expect some 
positive news in the near future.

Q: How many people are employed 
by BRAHMOS in both countries? What 
are the company’s financial achieve-
ments?

A: Well, there is a core team of 500 
engineers, scientists and workers at our 
facilities in New Delhi and Hyderabad 
plus 500 more at Thiruvananthapuram 
as well as around 20,000 more within 
the Indian industry. And, several thou-
sands more people from the seven large 
industrial groups involved in coopera-
tion with BRAHMOS in Russia.

The order portfolio of BrahMos 
Aerospace currently stands at USD  
6 billion and we are targeting to reach 
USD 10 billion in recent years.

Q: My last question is about the 
BRAHMOS hypersonic version. Kindly 
brief us about the system.

A: BRAHMOS is the only supersonic 
cruise missile system in world today. In 
order to retain its supremacy, the missile 
needs further technological advance-
ments. Hence, we have conceived the 
idea of developing a hypersonic variant of 
the missile. We are currently in the evo-
lution process of the hypersonic BRAH-
MOS. Our target is the speed of 5-7 Mach 
and we are confident to reach it.

Thank you very much, Dr. Pillai !
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the fifth Generation  
hominG head from  
Jsc «concern Granit-electron»

JSC Concern Granit-Electron has 
been developing radar homing heads 
(HH) since 1950-s. By now the Con-
cern has delivered HHs for cruise mis-
siles P-6, Ametist, Granit, BrahMos. 
Upgraded mono-pulse radar homing 
head planned for equipping BrahMos 
cruise missile is considered to be the 
5-th generation HH.

The homing head is designed for 
search and detection of surface and 
ground targets under the ECM condi-
tions, selection of false targets, for 
target selection according to the pre-
scribed parameters, for acquisition  
and tracking of the selected target, for 
generation and transfer of target coor-
dinates into the auto-pilot system of the 
cruise missile BrahMos.

The fifth generation HH is on-
board two-channel active and passive 
radar with the complex wideband co-
herent signal when operating in the 
active mode.

The HH re-tunes the frequency-
time parameters, shows the good per-
formance against the various active 

and passive countermeasures and it is 
adaptive to the jamming environment 
and to the conditions of the application.

Agibility of frequency time param-
eters is realized in the homing head, 
the seeker has high jamming proof pa-
rameters relative to different types of 
active and passive jamming signals, as 
well as it is high adaptive to jamming 
environment and to hard weather con-
ditions of operation.

Homing head is designed accord-
ing to modular principle and includes 

antenna, transmitter, receiver, data pro-
cessing unit.

Ideology of homing head design 
takes into account for major challenges 
on the part of potential foe as follows:
- Power increase of electronic counter-
measures system;
- Application of «Stealth» technology; 
- Application of coastal topography in-
cluding cliffs and fiords as a shelter;
- Targets deployement in urban areas.

The homing head anticipates a de-
tection of assigned targets providing  

Launch of Granit ASM from Peter Velikiy cruiser 

THE MAIN TACTICAL AND TECHNICAL DATA:

Target detection range increased in 2 times

Resolution accuracy 9-15 m

Angular Resolution 1°

Power consumption ab.400V

Weight 45 kg

Volume 50 l
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a secure surveillance with  enhanced an-
gular and range resolution, multitarget 
designation and jamming proof.

A phase modulated pulse signal 
with long duration and pulse ration 
relative to its continuous one has been 
used as a sounding signal that provides 
enhancement of systems performances 
without increase of emission power. 

The algorithm of ultra long range 
detection of the targets is realized to 
provide invisible detection. It makes 
the homing head «see» further than 
it is unmasked by electronic surveil-
lance measures.

Synthetic aperture of antenna sys-
tem has been implemented according to 
the method of Doppler Beam Narrowing 
for operation in urban areas and for oth-
er variants of target environment situa-
tion, where it is necessary to orientate in 
group clutters of target. 

A long pulse coherent phase modu-
lated signal with a wide frequency agi-
bility is used in active radar channel to 
develop a maximum jamming proof as 
follows:
− Carrier frequency;
− Pulse duration;
− Sounding interval;
− Length of phase modulation code;
− Pulse relative duration.

The spatially-time selection of vari-
ous type of active spot jamming, spec-
tral correlation selection of passive 
decoys as dipole chaff and kite (angle 
reflector) types are implemented in the 
homing head.

Changeable antenna based on the 
Phased Antenna Array allows to ad-
vance jamming proof and optimize a 
time operation of homing head in active 
mode and enhance the homing head ef-
ficiency in whole.

All major technical solutions, em-
ployed for HHs developing, are patented.

JSC «Concern «Granite-Electron» 
is ready for cooperation on development 
and production of seekers with all inter-
ested OEMs. 

The advertorial is based on the ar-
ticle of I.V.Simanovsky and V.V.Morozov. JSC «Concern Granit-Electron» equips BrahMos cruise missiles of the Indian Navy 

with homing heads

The fifth generation homing head

3, Gospitalnaya str., St.Petersburg 191014, Russia, tel. +7-812-2714585, Fax:+7-812-2746339
E-mail: cri-granit@peterlink.ru 

www.granit-electron.com
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Vietnam defense industry and 
armed forces are extending their ca-
pabilities given the task to secure the 
country’s energy assets in the neigh-
boring seas. Since 2009 Vietnam has 
signed up an impressive range of the 
modern weaponry, mainly from Russia, 
including 6 Kilo-class submarines and 
20 Sukhoi Su-30MK2 fighters. 

The South-East Asia has a number 
of disputed areas, especially in the mar-
itime zone where hundreds of islands 
look like the tops of the rich oil and gas 
fields. The growing tension between the 
regional major players moves the local 
nations to strengthen their armed forc-
es, navies and air force in particular, to 
secure the natural resources, manda-
tory for economic development. 

The international forecast of Viet-
nam’s economic growth is quite optimis-
tic, predicting the annual rate of 6.5% for 
2013-2017. The experts also have no hesi-
tation on the increase of the nation’s de-
fense expenditures for over 30% climbing 
from USD 3.8 bln. to USD 4.9 bln.

The key feature of the Vietnam 
economy and military boost is the 
modernization of the local defense 
industrial base. This has become 
the priority target stamped by the 
11th National Party Congress in 
January 2011. In a view of that Viet-
nam is going to change its procure-
ment policy from simple «buyer-
seller» relationship to technology 
transfers, license production and 
joint ventures establishment.

Examples of the strategy gave the 
first hand to the Russian industry as 
the country – strategic partner. Thus, 
by 2013 the Bason shipyard in Ho Chi 
Minh City has built under license sev-
eral Tarantul-class missile corvettes. 
The Tactical Missile Corporation of 
Russia has established a joint-ven-
ture with local industry for the Kh-35 
Uran anti-ship missile production. 
Irkut Corporation was contracted to 
transfer technologies to the Vietnam 
Aerospace Association (VASA) to man-
age the UAV production based on the 
Irkut-200 design. 

But Russia hasn’t been the only 
country involved in the technology 
transfer. The above mentioned VASA 
established collaboration with the 
Swedish Unmanned Systems Group 
on the local production of Magic Eye 
1 medium range UAVs. The Dutch Da-
men Schelde Naval Shipbuilding has 
started localization of its SIGMA cor-
vettes production. The French Piriou 
shipyard has localized a part of its 
production line in Vietnam as well. 

The new joint ventures seem to 
become the active points to boost 
the local industry. The companies’ 
restructuring have become another 
government response to meet the 
modern challenge. The state owned 
naval shipbuilder Vinashin which used 
to be on the edge of bankruptcy has 
been recently restructured into sev-
eral smaller but efficient subsidiaries. 
Among the other companies to face 
restructuring are the military Tele-
communication General Corporation 
(ETEL), the Defense Industry Mate-
rial Company, the Electronics Chemi-

the risinG draGon:  
Vietnam extends its economic 
and military strenGth

Vietnam signed up six Kilo-class conventional submarines to enhance its naval power
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cal Informatics Corporation, and the 
Technological Application and Produc-
tion Company. 

As was mentioned Russia had been 
the main defense material supplier 
within the last decades. The estimated 
Russian share in the Vietnamese de-
fense procurement is around 90% with 
the Czech Republic, Poland, Romania 
and Ukraine to follow with mainly ex-
Soviet design products. 

In October 2012 Russia and Viet-
nam agreed to improve the bilateral 
relationship for collaborative R&D, 
jointly runned service centers and 
cooperation in marketing material 
to third parties. In the last couple of 
years Vietnam also indicated its wish 
to diversify military suppliers signing 
defense accords with France, Germa-
ny , Italy, the Netherlands, Spain, Swe-
den, UK, Australia, India, New Zealand 
and South Korea. The latest available 
figures from 2011 indicate the double 
increase of Western European tech-
nology transfer to Vietnam to reach 
Euro 75 mln. in comparison with Euro 
34 mln. in 2009. In 2010 a significant 
sign was given to the entire world 
when Vietnam and USA established a 
defense dialogue to follow with Sep-
tember 2011 agreement on coopera-
tion on sea security, SAR, humanitar-
ian and disaster relief. 

Fortunately to other defense market 
players the defense sales of US-made 
weaponry to Vietnam are still not pos-
sible. During his visit to Hanoi in 2012 
Joseph Liberman, US Senate Armed 
Services Committee member, said «that 
there are certain weapons that the Viet-
namese would like to buy from us and 
we would like to transfer to them. But it’s 
not going to happen unless they improve 
their human rights record». 

The close look at the future pro-
curement programs of the Vietnam 
People’s Army (VPA) clearly indicates 
the countries preferences for the naval 
and air materiel. Since 2009 the na-
tional Navy ordered 6 Kilo-class die-
sel-electric submarines, a number of 
Gepard-class frigates, Svetlyak-class 
fast attack craft, Tarantul-class missile 
corvettes and HQ-272 (project TT400TP) 
patrol craft. There are expectations on 
extra four Damen SIGMA corvettes, ad-
ditional Tarantul-class corvettes and 
project TT400TP patrol craft acquisition 
in the near future. The above mentioned 
ships are going to have increased anti-
submarine warfare capabilities, radars, 
sonars, countermeasures and wea-
ponry mainly from the Russian origin.  
In 2011 Vietnam obtained from Russia  

a second Bastion coastal missile system 
which comprises radars, launchers and 
up to 36 SS-N-26 sunburn supersonic 
anti-ship missiles.

The national Air Force obtained  
20 Sukhoi Su-30MK2V multirole combat 
aircraft in two batches since 2009 for 
a total sum of USD 1.5 bln. (extending 
the initial order for the same aircraft 
in 2003). According to the latest press 
reports, in August 2013 Rosoboronex-
port signed a new agreement to export  
12 more Su-30MK2 to Vietnam. The 
aircraft delivery is to start in 2014 to 
be completed in the end of 2015. Some 
experts believe that with the new  
Su-30MK2 acquisition the Vietnamese 

Air Forces’s anti-sea and anti-ground 
power will be greatly enhanced. The air-
craft looks like to be equipped with the 
new version of Kh-59M2E missile with 
round-the-clock all weather capability. 

There have been a number of re-
ports that the Indian-Russian joint ven-
ture BrahMos has been strongly pushed 
by the Vietnamese military to obtain  
a range of its cruise missiles including 
its latest airborne version.

Needless to say that the Vietna-
mese ambitious goals in both econo-
my and defense will need a lot of time 
to become true. But this Asian nation 
has a lot of strength and desire to ful-
fill the mission.

Vietnam coastal defense is under strong protection by the Bastion system



in xx-century Vietnam succeeded  
to defeat the armies of three super  
powers: france, usa and china.  
the national army museum in hanoi 
proudly displays the trophies  
of glorious campaigns.
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The Russian Beriev Be-200 am-
phibious aircraft is primarily known as 
an effective fighter against large-scale 
fires. In 2004, production Be-200s 
began to enter service with Russia’s 
Ministry for Emergencies (EMERCOM) 
and actively be used to extinguish 
large fires not only in Russia but also  
in Greece, Indonesia, Ireland, Italy, 
Portugal and France. In a number of 
cases, it is the Be-200s that helped 
cope with the elements efficiently. And 
it’s no wonder: the Be-200 can scoop up 
to 12 tons of water into its tanks in just 
14 seconds while skimming the water 
surface and drop an average of up to 
240 tons of water per mere one fuel-
ing, which is far beyond the capabilities 
of any other aircraft. During these mis-
sions, the Be-200s was piloted by not 
only Russian but also foreign crews, 
who noted their high performance 
enabling the crew to accurately and 
safely perform compound maneuvers 
at high g-loads and rolls.

However, the Be-200, capable of 
taking off from both any open water area 

at least 2.6 meters deep and land air-
fields with a 1,800 meter long runway, 
can be successfully used to perform  
a number of other civil and military 
missions. These include participation 
in search-and-rescue operations in the 
maritime zone, environmental monitor-
ing, transportation of goods and pas-
sengers. In this case, the baseline mod-
el of the aircraft is additionally fitted 
with special equipment. For example, 
its search-and-rescue version may be 
equipped with an electro-optical system 
having TV and infrared channels and  
a laser range finder, a searchlight and 
on-board rescue equipment. The plane 
can evacuate up to 57 victims. A spe-
cial ambulance version of the Be-200  
is equipped with outpatient facilities and 
accommodates 30 lying-down or seri-
ously ill patients. 

Military versions of the amphibious 
aircraft offered by Russian arms export-
er Rosoboronexport on the international 
arms market are equally of interest as 
well. They will be ideal for the Navy for 
performing specialized missions. After 
all, the Be-200 has precisely «military» 

roots as its hydro-and aerodynamic lay-
out derived from its unique predeces-
sor – the biggest-ever A-40 Albatross 
jet amphibian, whose efficiency was 
confirmed by 148 world records. Like 
the Be-200, the A-40 was developed 
at the Taganrog-based Beriev Aircraft 
Company for the Russian Navy. Since 
its foundation in 1934, the Company has 
specialized in seaplane design and has 
gained enormous experience in devel-
oping and building this class of aircraft. 

The patrol version of the Be-200 
is of most interest to the Navy. It pro-
vides the detection and tracking of 
surface, underwater, air and ground 
targets, and then produces targeting 
data for naval ship strike groups. Ow-
ing to its capability for long-term loi-
tering missions in specified areas, the 
Be-200 is very effective for control of 
the 200-mile maritime economic zone. 
The aircraft can perform patrol mis-
sions for nearly six hours. In this case, 
the mix of equipment is tailored solely 
to meet customer requirements. The 
designers have also studied the exter-
nal attachment of weapons and other 

a multiPurPose  
amPhibious aircraft
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special equipment, including airborne 
torpedoes, anti-ship guided torpedoes, 
air-to-air missiles, sonar buoys, and  
a photographic equipment pod.

And, of course, the Be-200 will be 
of interest to military as a transport air-
craft for rapid airlift and airdrop of per-

sonnel (up to 42 people), transportation 
of military supplies and weapons. More-
over, the amphibious qualities of the 
Be-200 give new tactical capabilities as 
well, particularly in delivering special 
purpose or combat swimmer teams. 
In addition, the Be-200 has the largest 

payload (up to 7,500 kg) for this class of 
aircraft and can handle a wide range of 
freight containers.

The Be-200 is equipped with mod-
ern avionics – an upgraded ARIA-200M 
integrated avionics suite developed 
jointly with leading Western manufac-
turers and enabling round-the-clock 
operation in any weather. All informa-
tion is displayed on six liquid crystal 
multifunction displays and two custom-
ized navigation displays, which greatly 
facilitates flight control of this sophis-
ticated plane. By the way, the crew of 
the Be-200 consists of two pilots and 
effective training aids are available for 
their training.

The Be-200 also features the  
D-436TP fuel-efficient bypass corro-
sion-resistant engines with a capacity 
of 7650 kg each complying with all ICAO 
requirements. They provide the maxi-
mum cruise speed of 680 km/h, which 
is higher compared with all its counter-
parts. In addition, the developers have 
also studied the possible installation of 
engines from other manufacturers.

The Be-200 is also equipped with 
an auxiliary power unit, which allows its 
fully autonomous operation. Moreover, 
there are no special requirements for 
its basing. This can be either off-aero-

BE-200 PERFORMANCE

Maximum take-off weight, kg:
from land
from water

42,000
40,000

Service ceiling, m 8,000

Maximum cruise speed, km/h 680

Economy speed, km/h 560

Rate of climb, m/s 12

Ferry range (one-hour fuel reserve), km 3150

Take-off length (water/land), m 1,000/1,350

Landing length (water/land), m 1,300/1,020

Seaworthiness:
wave height, m 
sea state

1.2
3

Crew 2
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drome basing on the ground – in that 
case only an equipped onshore ramp 
to the water surface is needed or the 
aircraft can remain afloat moored to a 
ramp. Preparation of these basing fa-
cilities can be carried out in a short time 
and will not involve significant costs. In 
addition, there are no restrictions on its 
use at sea, as the developers have made 
it completely resistant to corrosion.

During ten years of active service, 
the Russian Be-200s have demonstrated 
the highest reliability of their airframes 
and systems and their serviceability in 
any weather conditions. High-altitude 
trials that took place in Armenia serve 
as a good example. During the tests 
the Be-200 took off and landed on the 
land aerodrome Gyumri (1580 m above 
sea level) and high-altitude Lake Sevan 
(1950 m) where water scoops and drops 

were also carried out. In addition, a 
single-engine takeoff of the Be-200 was 
successfully practiced at the same time.

According to some experts, the 
Be-200 is really a symbol of new ca-
pabilities in the world of aviation. The 
plane has flown around many countries 
in Southeast Asia, Europe and South 
America, where it took part both in fire 
extinguishing and in dozens of exhibi-
tions and demonstrations. And every-
where the Be-200 was accompanied by 
rave reviews.

But even greater export prospects 
will become available to these unique 
amphibians after their adoption by the 
Russian Navy. In May 2013 the Russian 
Ministry of Defense signed a contract for 
the purchase of six planes. Of these, two 
will be delivered in the basic Be-200ES 
configuration (similar to that supplied 

to the EMECOM) and the other four  
in the Be-200PS patrol version (without 
the fire extinguishing function). While 
the new planes are under construction, 
in June of this year the military already 
held joint exercises with the EMERCOM, 
during which the possibilities of using 
the Be-200 for fighting fires on drilling 
platforms, ships as well as in search-
and-rescue and anti-terrorist opera-
tions at sea were tested.

Be-200 versions:

Fire Extinguishing 
Search & Rescue
Transport
Passenger
Ambulance
Patrol
ASW
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This year, it’s the first time as one of 
the leading Russian radar system’s man-
ufacturers – RADIOFIZIKA – presents its 
products at the DEFEXPO INDIA 2014. 

RADIOFIZIKA - Almaz-Antey Con-
cern subsidiary - has been working in 
the market of radar systems for over 50 
years. During this period the company 
managed to create a unique scientific, 
technical and production potential that 
enables it to design and produce the 
most advanced radar systems of various 
purpose, satellite communication and 
antenna systems, telemetry equipment 
and many other devices.

Production and experimental 
facilities provide for fabrication of 
test samples of equipment and se-
ries production of several items. The 
range of works includes mechani-
cal processing, electrical erosion, 
stamping, welding, soldering, mount-
ing of spacious constructions, micro-
assembling.

Micro-electronics workshop is 
equipped with high-tech automated 
devices providing for assembly of VHF-
discrete, semi-conductor, hybrid and 
solid integral circuits on printed and 
strip plates as well as series production 
of transmitting and receiving modules 
of antenna arrays.

Radiofizika pays one of the highest 
priorities to the development of radar 
suites with fully digital active phased ar-
rays including the ones operating in VHF 
wave bands. Antenna tests are conduct-
ed in echo-free chambers. The biggest 
one is 84 m long, 32 m wide and 20 m 
high. It’s one of the largest echo-free 
chambers in Europe. 

Another field where Radiofizika is 
the undisputed leader in Russia is the 
development of a satellite communica-
tion system to provide air traffic control. 
In this niche, the company is a monopolist 
as a matter of fact – all around Russia it 
maintains over 140 satellite communica-
tion units and their number grows con-
stantly. It means that flight of practically 
each aerial vehicle in Russia is supported 
by systems produced by Radiofizika.

One of the latest developments of 
Radiofizika is the mobile radar station 
DEMONSTRATOR. It has already been 
demonstrated at the Moscow air and 
space show MAKS-2013 and this year 
it is presented at DEFEXPO INDIA 2014. 
The radar is intended to detect space 
objects, aerial vehicle and high-speed 
aerodynamic targets, to monitor launch 
and landing of carrier-rockets and 
space ships. 

Equipment of the radar that in-
cludes a command/control post as well 
as receiving and transmitting posts, 
is located on semi-trailers and can be 
transported by standard vehicles. The 
radar is distinguished by high mobility 
and short time of deployment that does 
not exceed 30 minutes. 

The antenna systems are made as 
fully-digital transmitting and receiving 
active phased arrays which provide for 
the digital multi-beam antenna pattern 
shaping and continuous radiation of sig-
nals with adaptive parameters.

The command and computer post 
is equipped with the hardware used to 
collect, process, analyze, record the ob-
tained data and subsequently transmit 
the received information through the 
space communication lines. 

The radar coverage zone is 1,000 
km in range, 120° in azimuth and 75° 
in elevation. If the all-round coverage 
of the aerospace is required, additional 
receiving and transmitting stations and 
a command and computer post are de-
ployed in the positioning area.

The radar is efficient in detecting, 
tracking and classifying carrier rockets 
and their burnt-out stages, space ve-
hicles, descent vehicles and modules, 
aerodynamic and ballistic air objects. 
All information on the observed radar 
situation and radar operation modes is 
displayed on the monitors of the radar 
operators' workstations.

The mobile sectoral radar supports 
twenty-four-hour continuous operation 
within a wide range of temperatures 
and climatic conditions and can be de-
livered to any geographical point if nec-
essary to accomplish a wide variety of 
air and space environment observation 
missions. Its high functionality, low cost 
and high mobility make it an invaluable 
information tool providing launching 
and landing of the space vehicles, long-
range aerial radar surveillance and 
search operations in the near space.

radiofiZiKa’s demonstrator – 
neW Word in radar technoloGy

P. Lebedev
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ins ViKramaditya  
as a symbol of russian – 
indian strateGic PartnershiP

On November 16, 2013 the for-
mal handover ceremony and transfer 
of the Project 11430 aircraft carrier  
Vikramaditya (INS Vikramaditya) to 
the Indian Navy was held at the Sev-
mash shipyard in Severodvinsk. Vikra-
maditya, a retrofitted Russian Project 
11434 heavy aircraft-carrying cruiser 
Admiral Gorshkov, arrived at the In-
dian naval base karwar to become the 
flagship of India’s Navy.

During the formal ceremony the 
Russian and Indian sides signed the 
certificate of delivery-acceptance 
transferring the aircraft carrier to the 
Indian crew and the Indian Navy’s flag 
was hoisted on board the ship. The of-
ficial Indian delegation was headed by 
the country’s Defense Minister Aracka-
parambil Kurian Antony. Deputy Prime 
Minister Dmitry Rogozin headed Rus-
sian delegation. In their presence the 
certificate of delivery-acceptance was 
signed by aircraft carrier commander 
Commodore Suraj Berry on behalf of 
the Indian side and by Deputy General 
Director of Rosoboronexport (part of 
Rostec State Corporation) Igor Sev-
astyanov on behalf of the Russian side.

According to Sevastyanov, the in-
duction of this aircraft carrier «is an 
important step in the development of 
modern Indian Navy». After an exten-
sive renovation at the Sevmash ship-
yard, the Vikramaditya received a mod-
ern flight deck and a springboard for 
take-offs of MiG-29K jet fighters, the 
latest navigation and radar systems, 
communication and aircraft control 
systems, as well as other specialized 
equipment and assemblies.

Speaking at the event, Antony said 
INS Vikramaditya would significantly 
enhance the reach and capability of 
the Indian Navy. He said, the country 
has a rich maritime history and the 
Indian Ocean has guided our fate over 
the centuries. «India’s economic devel-
opment is dependent on the seas and 
safeguarding the nation’s maritime in-
terests is central to our national policy. 
Aircraft carriers have been part of the 
Indian Navy’s force structure since 
our independence and have effectively 
served the country over the past five 
decades or so. The induction of Vikra-
maditya with its integral MiG29K fight-
ers and Kamov-31 helicopters, not only 
reinforces this central policy, but also 

adds a new dimension to our Navy’s op-
erational capabilities».

Reflecting the mood at the ceremo-
ny, Shri Antony said, «the event realizes 
the vision of capability-based transfor-
mation of the Indian Navy that was con-
ceived more than a decade ago». Call-
ing it a Red Letter Day in the history of 
India- Russia cooperation, Shri Antony 
said this relationship remains a matter 
of the highest priority for both nations 
for our mutual benefit and as a factor of 
global peace and stability.

«The successful culmination of 
Project 11430 truly symbolizes the 
time-tested Special and Privileged 
Strategic Partnership between our two 
great nations. The Project has pro-
pelled the strategic partnership be-
tween our nations to a new level. The 
relationship between our two coun-
tries based on mutual trust and belief 
has withstood the test of time and the 
result is for the entire world to see in 
the form of Vikramaditya. As the ship 
sails into its home waters in the Indian 
Ocean Region, INS Vikramaditya will be  
a befitting tribute to our long-standing 
relationship», he said. Describing the 
Project 11430 as a unique one, Shri Ant-
ony said, it was a challenging task for 
both the Russian and the Indian sides 
and congratulated the entire team for 
converting the «Dream Project» into  
a reality. «The transformation of INS 
Vikramaditya is an engineering marvel, 
which has tested the professionalism, 
capability and perseverance of the Indi-
an Navy and the Russian industry, espe-
cially the Sevmash Shipyard», Defense 
Minister said.
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The floating airfield has an overall 
length of about 284 meters and a maxi-
mum beam of about 60 meters, stretch-
ing as much as three football fields put 
together. Standing about 20 storeys 
tall from keel to the highest point, the 
sheer sight of this 44,500 tonne mega 
structure of steel is awe inspiring. The 
ship has a total of 22 decks.

With over 1,600 personnel on 
board, INS Vikramaditya is literally  
a ‘Floating City’. With a capacity of over 
8,000 tonnes of LSHSD, she is capable 
of operations up to a range of over 7,000 
nautical miles or 13000 km.

She is powered by 8 new generation 
steam boilers generating a total out-
put power of 180,000 SHP.  The power 
generation capacity onboard is about 
18 megawatts enough to cater to the 

lighting requirement of a mini city. An 
extensive revamp of sensors includ-
ing fitment of Long range Air Surveil-
lance Radars, Advanced Electronic 
Warfare Suite makes the ship capable  
of maintaining a surveillance bubble  
of over 500 km around the ship.

The ship has the ability to carry over 
30 aircraft comprising an assortment  
of MiG-29K/Sea Harrier, Kamov-31, 
Kamov-28, Sea King, ALH-Dhruv and 
Chetak helicopters. The MiG-29K 
swing role fighter is the main offensive 
platform and provides a quantum jump 
for the Indian Navy’s maritime strike 
capability. These fourth generation air 
superiority fighters provide a significant 
fillip for the Indian Navy with a range of 
over 700 nm and an array of weapons 
including anti-ship missiles, Beyond Vi-
sual Range air-to-air missiles, guided 
bombs and rockets.

The ship is equipped with state-
of-the-art launch and recovery 
systems along with aids to enable 
smooth and efficient operation of 
shipborne aircraft. Major systems in-
clude in particular the LUNA Landing 
system for MiGs.

The heart of the operational network 
that infuses life into the combat systems 
onboard the ship is the Computer aided 
Action Information Organisation (CAIO) 
system, LESORUB-E, with the capability to 
gather data from ship’s sensors and data 
links and to process, collate and assemble 
comprehensive tactical pictures.

One of the most prominent equip-
ment fitted on the superstructure is the 
Resistor-E radar complex. Resistor-E is 
the automated system designed for pro-
viding air traffic control, approach/land-
ing and short range navigation for ship 
borne aircraft. This complex along with 
its various sub-systems provides naviga-
tion and flight data to shipborne aircraft 
operating at extended ranges from the 
mother ship. The precision approach 
guidance system aids the fighters on ap-
proach to be directed down to a distance 
of 30 meters short of flight deck. INS Vi-
kramaditya also boasts of a very modern 
communication complex, CCS MK II, to 
meet her external communication re-
quirement. Installation of Link II tactical 
data system allows her to be fully inte-
grated with the Indian Navy’s network 
centric operations.

about ins ViKramaditya
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India has a 50-year-long record of 
operating aircraft-capable ships, while 
the current navy construction program 
envisions commissioning three new 
aircraft carriers within the next 15 
years, two of them to be built in India. 
These three carriers will give the In-
dian Navy two constantly ready carrier 
battle groups.

The history of the Indian aircraft car-
rier program is inseparable from two 
ships, the INS Vikrant and INS Viraat. The 
INS Vikrant became the first Indian car-
rier, built back in 1945 by two shipyards – 
Vickers-Armstrong and Harland and Wolff. 
Named the HMS Hercules, it was intended 
to be deployed in the Royal Navy, but never 
reached its destination, as it was laid up 
during the post-war program to reduce the 
size of the Navy. In 1957, the ship was sold 
to India and in 1961 commissioned into the 
Indian Navy as the INS Vikrant. This rela-
tively small 20,000-ton carrier could hold 
on board 20 to 25 aircraft.

In 1987 the Indian Navy obtained its 
second aircraft carrier, the INS Viraat. 
Formerly the HMS Hermes, this Cen-
taur-class light carrier was built by Vick-
ers-Armstrong in 1944, commissioned in 
1953, and handed over to the Royal Navy 
in 1959. The carrier served under the flag 
of St. George for 27 years and completed 
successful operations during the 1982 
Folklands War as the carrier group flag-
ship. In April 1986 the ship was sold to 
India and renamed the INS Viraat; a year 
later, after repairs and refitting, the car-
rier shipped off to the Indian Ocean. With 
its 28,700-ton displacement, it is larger 
than the INS Vikrant and can carry on 

board 30-35 aircraft. The ship has been 
equipped with the Russian helicopters 
- the Ka-28 anti-submarine and Ka-31 
early warning helicopters.

Realizing that both ships were be-
coming obsolete and in disrepair, in 
1989 Indian Navy commanders decided 
to build two more 28,000-ton carriers.

By 1991 the Committee on Defense 
Expenditure informed the Indian Navy 
that it would abandon plans for large air-
craft carriers and shift the focus to the 
Italian Garibaldi Class, known as one of 
the world's smallest aircraft carriers 
with 10,000 tons standard and 13,850 
tons total displacement. Indian admirals 
circled the wagons, because the idea of 
deploying ships twice as small as the 
28,000-ton Vikrant and 29,000-ton Viraat 
was unacceptable. But in the end, the 
process of designing the new carrier for 
12-15 aircraft started anyway, although 
the Navy could not increase the permit-
ted displacement over 17,000 tons. 

In 1997 the situation reversed, as 
the Indian Navy began to seriously con-
sider the ADS (Air Defense Ship) project 
– a 24,000-ton ship with a 20-25-strong 
airwing based on designs completed by 
the French DCNS company.

In 2001 the Cabinet Committee on 
Security set the future carrier's dis-
placement at a level of 30,000 tons. In 
February 2002 Admiral Madhvendra 
Singh, Chief of Naval Staff of the Indian 
Navy, presented a 32,000-ton design 
that envisaged a 25-meter-long flight 
deck and a 30-aircraft airwing. One 
month later, in March 2002, Indian De-

fense Minister Shri George Fernandes 
stated that the navy was in need of a 
37,500-ton and 28-knot ship, with the 
total displacement of over 40,000 tons.

In the first half of the 2000s the Indian 
Navy, agreed to a Russian proposal of refit-
ting the aircraft carrier Admiral Gorshkov 
according to Indian specifications as well 
as purchasing MIG-29K jets. The Admiral 
Gorshkov was renamed after Vikramad-
itya, a historical hero from India.

The arrival of these new capabilities 
has changed the future carrier's desig-
nation from ADS (Air Defense Ship) to 
IAC (Indigenous Aircraft Carrier), plus 
other known designations of Indian Air-
craft Carrier and Project-71. In global 
military language aircraft carrier means 
a multipurpose carrier, whereas indig-
enous in this case signifies a project's 
national level, a top priority and mostly 
independent ascription.

Construction of the Indian-built 
Vikrant, which inherited its name from 
the old Vikrant decommissioned in 
1997, was started at the Cochin Ship-
yard in 2009. Currently it is expected to 
enter service in 2018. 

In summer 2012 the Indians began 
work on the second carrier within the 
IAC program, with the INS Vishal to join 
Vikramaditya and new Vikrant in early 
2020s. Vishal should be visibly larger 
than both of them, with a total displace-
ment of 65,000 tons against their levels 
of 40,000. The ship would automatically 
make India a global leader in carrier-
building, as even the United Kingdom 
cannot afford to build the CATOBAR. INS Viraat

INS Vikramaditya
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the lonG Journey to a national 
aircraft carrier

This is a summary of an article 
by Ilya Kramnik Military columnist, 
The Voice of Russia, RIAC expert 
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india’s first domestically– 
constructed carrier launched

The Indian Navy is moving clos-
er to realizing a long-held ambition  
of building and operating three air-
craft carriers.

In August, the first domestically-
constructed carrier, Vikrant, built under 
Project 71 (P-71), was launched; then, 
in November 2013, it took delivery of the 
Russian-built carrier Vikramaditya (ex-
Admiral Gorshkov) under Project 11430. 
It continues to work on a large carrier 
design and, in the meantime, will con-
tinue to operate the elderly light carrier 
Viraat until Vikrant enters service by 
2018 or thereabouts.

Built by Cochin Shipyard Limited 
(CSL), the new Vikrant is the first of 
two, potentially three carriers under 
the Indigenous Aircraft Carrier (IAC) 

programme. Project 71, codenamed 
‘Air Defence Ship (ADS),’ was approved 
by the Indian Ministry of Defence  
in November 2002 with the goal of start-
ing production in 2004 and completing 
the ship in 2010.

Vikrant’s official launch marked the 
end of Phase 1 of the ship’s construction 
and the start of Phase 2, encompassing 
structural work, outfitting, completion 
of diesel generator trials and setting 
to work of the gas turbine support sys-
tem. CSL expects to complete erection 
of the island, angled flight deck and 
hull sponsons – requiring some 4,000 
tonnes of steel – by May-June 2014. 
At this time, Phase 3 will commence 
with the integration of the Aviation Fa-
cilities Complex (AFC) and the balance  
of outfitting activities. This is slated  
for completion by 2016.

The scope of outfitting is the most 
complex yet for an Indian-built surface war-
ship. It includes 2,700 km of cabling, 70km 
of piping, installation of hull machinery & 

equipment, laying out integrated networks 
for platform management, ship data net-
works and communication systems as well 
as combat systems in over 2,300 compart-
ments. While outfitting and the successful 
integration of the propulsion system and 
complex combat systems will no doubt 
pose challenges for CSL, the Indian Navy  
is confident in CSL’s ability to deliver.

Assuming there are no major set-
backs going forward, Phase 3 is slated to 
culminate with the successful trials and 
the delivery of the ship in 2018. Thereaf-
ter, the Indian Navy will carry out combat 
system testing and operational work up 
of the carrier and its air wing.

Commodore K Subramaniam, 
Chairman and Managing Director of 
CSL, said the planned nine year build 
time from keel-laying to delivery for 
such a complex naval vessel is «com-
parable to global standards» espe-
cially as it is the first time the ship-
yard has built a naval vessel and an 
aircraft carrier at that.

With 75 per cent of the hull completed, including the prominent ski-jump, Vikrant was launched using a pontoon assisted method

This is a summary of the article 
published in Warship Technology, 
January 2014
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Indian industry participation  
in the project is substantial. Most of the 
steel as well as major systems and sub-
systems have been sourced locally. Vice 
Admiral R K Dhowan, Vice Chief of Naval 
Staff, said 90 per cent of the hull, about 
50-60 per cent of the propulsion system, 
and about 30 per cent of the combat 
systems are of Indian origin.

India’s Defence Metallurgical Re-
search Laboratory (DMRL) and Naval 
Materials Research Laboratory (NMRL) 
worked with the Steel Authority of India 
Limited (SAIL) and private industry to 
develop and produce an equivalent high 
tensile steel known as DMR 249.

Some key private players include 
Larsen & Toubro (L&T) for the main 
switch board, steering gear, water tight 
hatches and the integrated bridge man-
agement system, Kirloskar for the high 
capacity air conditioning and refrigera-
tion system rated at 4700 TR; Elecon 
for the thrust bearings and the pre-ma-
chined gears for the Renk main gearbox-
es; Best and Crompton for the majority of 
pumps, and Nicco Industries for electri-
cal cables. In addition, CSL has also out-
sourced plenty of work to local small and 
medium enterprises (SMEs).

State-owned companies like 
Bharat Heavy Engineering Limited 
(in partnership with Italy’s Avio) will 
provide the Master3+ Integrated Plat-
form Management System (IPMS) 
while Electronics Corporation of India 
(ECIL) will provide the ship-installed 
radiac system (SIRS). BEL will pro-
vide the Versatile Console System 
and the Ship Data Network. Keltron 
will provide the EM Log, Echo sound-
er and Underwater Telephone.

Other Indian shipyards like Gar-
den Reach Shipbuilders & Engineers 
provide deck fittings while Goa Ship-
yard supplied the shafting and CPP 
although these are thought to have 
been built with imported components. 
Foreign suppliers include Desmi FHS 
for the AVCAT system; Rolls-Royce 
Marine for the replenishment at sea 
(RAS) system; Pellegrini for deck 
cranes; Sander Navy for a multitude 
of bronze valves; EVAC for the sewage 
treatment plant; MSI Defence for the 
Auto Plotter; Cargotec Sweden AB for 
the hangar doors and the turntable in 
the hangar; and Rochem Separations 
Systems, which is supplying the re-
verse osmosis plant.

Although the design and engineer-
ing for the IAC-1 was largely done in-
house, the Indian authorities sought 
specialized assistance from external 
sources too. Crucially, the department 

of national defence signed two key 
consultancy contracts – one for pro-
pulsion system integration (PSI) with 
Fincantieri (builder of the Italian car-
rier Cavour using a similar propulsion 
system) and the other for the aviation 
facilities complex (AFC) with Nevskoye 
Design Bureau (the architects behind 
the radical conversion of the Project 
11434 Gorshkov into the Project 11430 
Vikramaditya). The final cost of the car-
rier is likely to be up to US$2.8 billion, 
which includes 10-12 per cent for in-
frastructure development at CSL.

Vikrant has a length of 262m,  
a beam of 62m, a draft of around 9m and 
a depth of 25.6m. Full load displace-
ment is expected to be well over 40,000 
tonnes, which includes 4,500 tonnes 
of engine fuel, 1,500 tonnes of aircraft 
fuel (AVCAT), 1,000 tonnes of fresh wa-
ter and 500-1,000 tonnes of ammuni-
tion. The vessel has a maximum design 
speed in excess of 28 knots, a range of 
7,500 nautical miles at 18 knots and an 
endurance of 45 days.

Vikrant’s angled flight deck will 
have a three arrestor wires. There are 
two take-off positions – a short one of 
145m and a long one of 206m. Simulta-
neous take-off and landing is not pos-
sible. The ship has been designed to 
permit air operations at Sea State 5. The 
hangar can accommodate 17 aircraft. 
The Svetlana-2 arrestor gear system, 
ammunition elevators and Luna-3E op-
tical landing system (from Elektripribor) 
are from Russia.

The air wing is to consist of around 
30-34 aircraft – a mix of helicopters 

such as the Kamov 31 airborne early 
warning platform and fighters like the 
MiG-29K/KUB and the indigenous Na-
val Light Combat Aircraft (NLCA) Mk 2,  
though the single-engined, delta-
winged NLCA won’t enter service until 
2018 at the earliest.

The ship uses a Combined Gas 
and Gas (COGAG) power plant with 
four Hindustan Aeronautics Limited 
(HAL) assembled General Electric LM 
2500 gas turbines with a total power 
output of 88MW.

Vikrant’s combat system includes 
a Combat Management System (CMS) 
from Tata Power Systems; datalinks and 
an electronic warfare suite from an as yet 
unspecified supplier; a Selex RAN-40L 
C/D band surveillance radar; the Indo-
Israeli Barak-8 Long Range surface-to-
air missile (LR SAM) and its associated 
Elta Multi-Function Radar (MFR); four 
licence-built Oto Melara 76mm guns; 
and unspecified close-in weapon system 
(probably AK 630M gun mounts).

The department of national de-
fence is also trying to finalize the ba-
sic design of the 65,000 tonne IAC-2 
(likely to be named Vishal) sometime 
in 2014. IAC-2 is likely to be a CATO-
BAR design, possibly using an elec-
tromagnetic aircraft launching system 
from General Atomics with three cata-
pults. Although nuclear power has not 
been ruled out, IAC-2 will probably be 
powered by a hybrid gas turbine and 
electric propulsion system. The air 
wing will comprise 55 aircraft includ-
ing fixed-wing airborne early warning 
and control aircraft. 

The carrier’s air wing will consist of around 30-34 aircraft – a mix of helicopters and fighters 
such as the MiG-29K/KUB and NLCA Mk 2
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foreiGn economic actiVities  
of Jsc sstc. results and trends

Through decades establishment 
and maintaining economic contacts 
with foreign partners remains one of 
the main fields of activities for JSC 
Shipbuilding and Shiprepair Technol-
ogy Center (JSC SSTC). 

In the recent century, under the 
USSR time, companies, now being in-
corporated into JSC SSTC, carried out 
design and engineering support of 
setting-up infrastructure facilities for 
Soviet-made ships and marine equip-
ment on the territory of friendly states. 
Shiprepair and on-shore infrastructure 
facilities were set up under our design 
and with participation of our specialists 
in such countries as Algeria, Syria, Libya, 
Iran, Angola, Cuba, India, Vietnam, 
China, Greece. We participated in set-
ting-up shipbuilding yards in Bulgaria, 
Hungary, Romania, Guinea, Egypt, con-
struction of geothermal powre station 
in Nicaragua.

Scope of international cooperation 
in JSC SSTC has been even increased 
after collapse of the USSR. Thus, total 
cost of work in the field of military-tech-
nical cooperation, conducted by JSC 
SSTC during recent years, exceeded 
USD 0.5 billion.

Tha main factor for steady growth 
was that the company took over all 
the complex of work on setting-up 
on-shore infrastructure for foreign 
customers (including shipbuilding, 
mooring and repair facilities), begin 
performed within the frames of mili-
tary technical cooperation through 
JSC Rosoboronexport, the official gov-
ernmetal mediator. Such integrated 
approach became of great demand 
by the customers and substantially 
strengthened market positions of JSC 
SSTC, as a reliable partner, oriented to 
long-term cooperation.

A number of contracts was suc-
cessfully completed during recent  

10 years, and now Center of Shipbuild-
ing and Shiprepair Technollogy is a pi-
lot company, cooperating with foreign 
customers and performing for them 
development of design and engineer-
ing documents, supply of main process, 
special-to-type and general purpose 
equipment, jigs and tools, development 
of repair and operational documents, 
training of customer specialists both in 
Russia and abroad, supply of spares and 
materials, required for equipment func-
tioning, consultations in the course of 
operation, warranty and post-warranty 
service for supplied equipment.

The company took part in setting-
up such facilities as: 
- repair facility for medium repair  
of submarines in Iran;
- technical positions of modern missiles 
and torpedoes for ships and subma-
rines in China and India;
- Armament repair facility for ships  
in submarines in India.

The Center developed design and repair documents for on-shore infrastructure and repair facilities for INS Vikramaditya
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At the moment main partners  
of JSC SSTC in molitary technical coop-
eration are Vietnam and India.

Within the frames of cooperation 
with Vietnam we developed and de-
fended to the customer design docu-
ments for on-shore infrastructure  
of submarine base, where civil works 
are being completed at the moment, 
and contracts are signed and being 
fulfilled for documents and equipment 
supply as well as for deputation of our 
specialists to Vietnam. 

In 2013, design documents for con-
struction of shiprepair yard for Vietnam-
ese Navy were developed and handed 
over to the customer. Civil work under 
this project was commenced and con-
tracts for equipment supply are planned 
for conclusion.

Main directions of military technical 
cooperation with India are as follows: 
- design documents are developed, 
equipment is in production and repair 
documents are being prepared for on-
shore infrastructure and repair facilities 
for INS Vikramaditya;
- design documents are developed and 
equipment supply is in final stage for 
training center at INS Valsura. Installa-
tion and commissioning are scheduled 
for year 2014;
- equipment is being manufactured and 
design documents are being prepared 

(in cooperation with JSC NPKB) for In-
digenous Indian Aircraft Carrier project;
- test programs and automated test 
equiment (ATO) are being developed for 
diagnostics of electronic modules in-
stalled in onboard weapons and sensors 
of various ships; part of the programs is 
being developed together with Indian 
companies;
- design documents and equipment 
supply are completed for augmentation 
of technical positions, intended for stor-
age and preparation of shipborne anti-
aircraft missiles.

Main areas for strategic partner-
ship between Russian Federation, In-
dia and Socialist Republic of Vietnam 
were outlined and approved by signing 
of a number of documents during XIV 
Indo-Russian summit held on 20-21 
October, 2013 in Moscow and during of-
ficial visit of Russian President to Viet-
nam on 12 November, 2013. Among the 
main directions for cooperation were 
indicated shipbuilding, military tech-
nical and research cooperation. As an 
active member of Russian-Vietnamese 
Committee on trade, economical and 
military technical cooperation, and 
Indo-Russian Committee on Military 
technical cooperation, JSC SSTC is 
planning to further develop its external 
economical affairs in the market of our 
strategic partners.

In addition, JSC SSTC has worked 
out and prepared technical and com-
mercial offers on setting-up on-shore 
facilities in Kazakhstan, Turkmenistan, 
Indonesia, Algeria, Myanmar, Brazil, etc. 
Feasibility study is almost completed for 
setting-up submarine base in Turiamo, 
Venezuela, which can be implemented 
under other favorable conditions.

Estimating further prospectives for 
JSC SSTC in the field of military coop-
eration, one should note, that work of 
Russian defence industry is substantialy 
complicated due to the world financial 
crisis. However, analysing results of 

SSTC cooperates with Indian companies in servicing earlier delivered ships
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work of JSC Rosoboronexport (a gov-
ernmental madiator, through which JSC 
SSTC exports defence production) for 
year 2012, one can see, that export of 
Russian armament and dual-purpose 
technologies has increased from USD 
8.7 billion in 2010 to USD 12.9 in 2012, 
and total coverage achieved 60 coun-
tries. Share of naval equipment export 
has grown to 18%, and increased in  
7 times in the scope of recently signed 
contracts. As it is reflected in the report 
for 2012, inspite of growth and strength-
ening of competitive struggle on the in-
ternational market, JSC Rosoboronex-
port hopes to keep positive dynamics.

Special attention should be paid to 
development of international coopera-
tion of JSC SSTC in the area of mer-
chant shipbuilding, and in particular 
to the following:
- cooperation with French companies 
Gaztransport&Technigaz SAs, E.R.I. and 
Arcelor Mittal Stainless&Nickel Alloys 
in development and implementation at 
Russian shipyards of construction tech-
nologies for gas carriers;
- design and manufacturing  
of advanced technology equpment for 
shipbuilding sector in cooperation with 
IMG, Germany;
- design and manufacturing  
of advanced technology equpment for 
shipbuilding sector, in particular for 
Baltic Shipyard Ltd., in cooperation with 
Pemamek Oy, Finland;
- management of Russian party in Work-
ing Group on Shipbuilding, established 
within the frames of Russian-Norwe-
gian Intergovernmental Committee on 
economical, industrial and research 
cooperation. Joint work is being per-
formed with Norwegian cmopanied on 
designing modern fishing, research and 

other vessels;
- studying possible cooperation with 
Brazilian companies in setting-up of 
new and modernization of existing ship-
building and shiprepair facilities for im-
plementation of constructio program for 
tankers and support vessels for Petro-
bras company, as well as on training of 
various specialists;
- works within the frames of Black 
Sea Region Association of Ship-
buildins and Shiprepairers. SSTC is 
Co-chairman of BRASS from Russian 
Federation;
- participation, under appointment by 
MIT (Ministry of Industry and Trade) in 
the meetings of Working Group on Ship-
building (WG6), OECD.
- variants have been prepared for 
modernization of Alexandria Shipyard 
in Egypt 
- working in Rissian- Venezuelan 
work group, in cooperation with USC 
and JSC Sudoexport, JSC SSTC pre-
pared feasibility study for setting-up 
joint-venture shipyard at the banks  
of Orinoco river, Venezuela.

For the time being, contracts for the 
above projects are not yet concluded, 
however JSC SSTC is ready to continue 
this cooperation.

Strategical approach of JSC SSTC 
in the area of foreign economic activi-
ties is based on the fact that one of the 
recognized world trends is transfer 
from product market to market of ac-
companying services. Therefore our 
company applies its efforts to integrate 
interests of all participants in foreign 
economical process during after-sales 
servicing of hi-tech marine equipment 
supplied overseas.

Apart from that, one of the main 
objectives of domestic shipbuilding at 

the moment is not only improving qual-
ity and reducing cost of design and 
construction of ships, but also suprth 
through their warranty period of de-
signed parameters in respect of reli-
ability, technical condition, overall and 
combat effectiveness and repairability 
by development and implementation of 
information technologies. For Russian 
industry, this is a goal special impor-
tance, because information support of  
a ship, especially at aftersales stages 
of its life cycle, is the main condition to 
improve competitive ability of ships, ex-
ported from Russia.

Shipbuilding and Shiprepair Tech-
nology Center has wide experience in 
developing information technologies for 
support of ship's life cycle, from design 
stage to disposal. Through years we 
have developed methods for modeling 
of shipborne systems and production 
processes, new methods of data pre-
sentation in functional production docu-
ments and interactive electronic techni-
cal documentation.

At present a great work is per-
formed with participation if specialists 
from JSC SSTC and other enterprises 
of Russian Federation on improvement 
of pre-contract work with custom-
ers, quality of design, repair and op-
erational documentation for exported 
marine equipment, with consideration 
to requiremants stated in modern in-
ternational standards. To ensure infor-
mation support of ships, JSC SSTC has 
developed and implemented Intersate 
standard RISSE-08 and keeps its con-
tinuous upgrading. Objective to opti-
mize hi-tech processes of maintenance 
and repair of complex shipborne equip-
ment leaded to unification of diagnos-
tics facilities for electronic equipment 
and to design and production of auto-
mated test equipment.

JSC Shipbuilding and Shiprepair 
Technology Center maintains broad re-
search, economic and production co-
operation with various companies and 
institutions, participates and organizes 
many internations and sectoral exhibi-
tions and conferences.

Coutinuous improvement of after-
sales support is also one of the primary 
tasks for JSC SSTC.

With all the above mentioned prin-
ciples and experience, JSC SSTC in-
tends to maintain its foreign economic 
strategy on the basis of broad knowl-
edge of market demands, its volume, 
structure and trends, and makes all ef-
forts to further strengthen its positions 
both in military technical cooperation 
and in merchant shipbuilding sectors.

JSC SSTC prepared feasibility study for setting-up joint-venture shipyard at the banks  
of Orinoco river, Venezuela
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iPms – a steP  
to inteGrated automation  
of a shiP as a Platform

JSC Concern AVRORA Scientific & 
Production Association has been a ma-
jor supplier of up-to-date automation 
facilities for the Navy for more than 
40 years, participating in development 
of the ocean fleet’s, littoral, offshore 
ships and support vessels.

In recent years the Concern has 
developed more than 200 digital sys-
tems for control of technical facilities 
of different classes of surface ships 
and special-purpose vessels; more 
than 60 of them have been exported.

Introduction of ideas and prin-
ciples of integration with use of vari-
ous computational structures has 
resulted in changing pattern of ship 
control systems.

Keeping step with the worldwide 
trends of control systems development, 
the JSC Concern Avrora Scientific and 
Production Association implements the 
up-to-date approaches to the quality of 
information support of a command staff. 

Development of automation facilities 
oriented towards comprehensive integra-

tion of a ship makes it possible to improve 
considerably its operational capabilities and 
efficiency of its combat use.

The integrated control system of 
ship’s technical facilities (the platform 
– carrier of weapons and special techni-
cal facilities) ensures integration of in-
formation resources of the Bridge Com-
mand Post (with an Integrated Bridge 
System) and Machinery Control Room 
equipment for coordinated mission 
management, control of routine opera-
tion, drills and training of a crew.

Integration of all the ship’s techni-
cal facilities into a uniform functional 
structure for information support of 
crew’s activities is achieved by means of 
incorporation of the entire ship-borne 
equipment into a common information 
environment, formed on a real time ba-
sis by means of data exchange. 

The integrated control system (In-
tegrated Platform Management System 
(IPMS) – as per the international clas-
sification) is a unified digital computing 
and control complex based on micro-
processor technology, which ensures 

control and monitoring of Main Propul-
sion Plant (MPP CS), Power Generation 
and Distribution System (PGDS CS), 
Auxiliary Ship Systems (ACS CS), Ship 
Motion and Maneuvering (SMCS). Con-
nection with an Integrated Bridge Sys-
tem (IBS) is also provided.

Such integration enhances infor-
mation and functional capabilities of a 
command staff and a crew in the pro-
cess of ship control in routine and com-
bat conditions, ensuring navigational 
safety and use of ship’s weapons.

IPMS hardware meets the require-
ments of open architecture, general 
availability of hardware and software, 
as well as the requirements of current 
standards.

High-performance fiber-optical 
Ethernet interconnects all control 
consoles and computing technologi-
cal stations by means of a redundant 
communication channel. The network 
is a structure consisting of two inde-
pendent sub-networks each having 
one segment located in different com-
partments of a ship.

Director General of Concern AVRORA Konstantin Y. SHILOV presents company's brand-new products to Russian V.I.P. delegation at IMDS-2013
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IPMS includes:
•	 the upper level: central control con-

soles (CCC) intended for data rep-
resentation on display facilities, en-
tering and processing of operator’s 
commands and their transmission 
to the lower level, control of data ex-
change channel, reception and pro-
cessing of information coming from 
the equipment of the lower level;

•	 the lower level: local technological 
stations (LTS), which perform the 
functions of control, acquisition and 
storage of information about an ob-
ject, transmission of information to 
the upper level.

Besides this, on the lower level it is 
possible to connect various local con-
trol systems of technical facilities (LCS 
TF) or technological equipment having 
other standard interfaces for connec-
tion with Ethernet, such as Mil-STD, RS 
485, CAN and others.

Elements and systems of IPMS are 
distributed throughout the ship and lo-
cated in close proximity to controllable 
equipment.

Availability of uninterruptible pow-
er supply (UPS) units in the structure 
of IPMS ensures uninterruptible power 
supply of IPMS devices, actuators and 
sources of information.

Flexible structure of information 
and control exchange environment 
provides easy adding of users, soft-
ware and technological compatibility of 
the devices.

The hardware and software 
feature modular structure to en-
sure maximum operational reli-
ability and functional flexibility. 
Catastrophic failure of IPMS is ex-
cluded. Uninterruptible operation 
of critical components in case of 
emergency is provided.

The automated operator’s work-
stations developed by the Concern AV-
RORA meet the up-to-date design and 
ergonomic requirements. The form 
factors of different dimensions and 
make are created, meeting various 
requirements of the customers. State-
of-the-art facilities for data input and 
display are used.

The main advantage of IPMS is con-
siderable improvement of information 
content regarding the state of ship’s 
technical facilities in routine operation 
modes, during damage control and in 
combat conditions.

Another important advantage of 
IPMS is high performance achieved due 
to use of common components, inter-
faces and uniform set of operational 
documents.

The following features of IPMS 
should also be noted:
•	 common interface, improved capabili-

ties of data access;
•	high reliability and endurance  

owing to functional and structural 
redundancy;

•	 possibility to expand the functionality, 
capability to be upgraded;

•	 commonality of SPTA, technical solu-
tions and improved reparability;

•	possibility to use the IPMS for com-
prehensive training of operators  
in training modes.

The system is upgradable, recon-
figurable; it has modernization capa-

Avrora developed Bridge Command Post for future frigate
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bilities to meet the changing functional 
requirements, as well as the require-
ments to modernization of technical fa-
cilities throughout the lifecycle of a ship. 

Presence in IPMS of technical 
diagnostics and emergency control 
subsystems, systems of information 
support of an operator, ensures con-
siderable improvement of combat ca-
pabilities, preparedness, safety and 

failsafe navigation.
The Concern provides a cus-

tomer with opportunity to expand 
the functionality of IPMS by means 
of creation of central coordination 
and control system (CCCS), making 
damage control an individual type of 
control with information support of 
command staff.

The most important specific fea-
ture of IPMS is developed informa-
tion support of a crew during damage 
control of technical facilities, fire-
fighting, flooding, as well as during 
routine operation.

All the summarized information 
about development of emergency, 
condition of technical facilities, orga-
nization of damage control boundary, 
composition of damage control par-
ties, can be displayed on a remote 
viewing display.

The complete set of IPMS is sub-
jected to all kinds of tests at the inte-
grated test bench of the Concern and 
can be delivered directly to a ship.

For debugging of control systems 
in accordance with the technology ap-
proved at the Concern, the simulating-
modeling system is used being a real 
time virtual model of functioning ob-
jects and elements of IPMS.

The Concern is ready to perform 
integration into IPMS of adjoining 
systems, such as fire alarm system, 
CCTV, communication, telecommu-
nication, environment monitoring 
and others.

As the main supplier of Integrat-
ed Platform Management System the 
Concern Avrora Scientific and Pro-
duction Association JSC can provide 
the following for a surface ship of any 
class and purpose:
•	development and manufacturing 

of IPMS;
•	 demonstration performance testing 

of IPMS for a customer;
•	 tuning and commissioning onboard  

a ship;
•	warranty and service support through-

out the entire lifecycle of a ship.

Machinery Control Room - Avrora's contribution to future frigate design

Avrora is an acknowledged leader in 
making digital systems of control over 
ship's technical devices
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Like all large Navies, the Indian 
Navy also has in place a detailed and 
ongoing ship-building plan which is 
prepared after considering specific re-
quirements for ships, funds availabil-
ity, and decommissioning schedule of 
various ships.

Over the years and the battle-
worthiness of the vessels produced by 
Indian shipyards has been exceptional, 
the speed of construction, however, has 
remained well beneath international 
standards. Main concern is that per-unit 
cost of a warship increases incessantly 
year after year. Reasons being the long 
gestation period between design and 
delivery of ships, in most cases about 
a decade leading to cost intensifica-
tion. Thus, India has some way to go  
in matching up to the global standards 
in respect of «build periods».

The main reasons for long build pe-
riods is that a host of challenges have 
continued to confront Indian defence 
shipyards. The Defence shipyards differ 
widely in their role, areas of strength 

and outputs. Warships inducted un-
der the indigenized production route 
have been built by following defence 
shipyards: MDL (Mazagon Dock Ltd, 
Mumbai), GRSE (Garden Reach Ship-
builders and Engineers, Kolkata), HSL 
(Hindustan Shipyard Limited, Vizag), 
GSL (Goa Shipyard Limited, Goa) and 
CSL (Cochin Shipyard Limited, Kochi). 
The core competency for construction 
of frontline frigates and destroyers is 
presently available only with MDL. The 

other shipyards have historically con-
structed smaller vessels or vessels 
with proven design.

Over time, most shipyards have 
gained invaluable experience in many 
intricate facets of building warships. 
However, the scope for expanding the 
capacity of these shipyards is limited, 
as the available waterfronts, land and 
existing support infrastructure can-
not be expanded beyond saturation 
point to meet the growing demands 

India has unveiled its first home-built aircraft carrier from a shipyard in southern Kerala state

photo Internet

Indian private shipyards, like L&T, are ready to build advanced ships

photo Yuri Laskin

indian defence shiPbuildinG  
industry: need for reforms

Summary of an article Neil 
Gadihoke/NEW DELHI published in 
Defence Review Asia in July-August 
issue of 2013



35

of the Indian Navy, and that of the In-
dian Coast Guard. Therefore, there is  
a need to involve private shipyards in 
the process of warship-building, by 
tapping their significant resources in 
terms of both contemporary technol-
ogy and large capacity. It is towards 
this end that private participation has 
already been initiated for building less 
complex warships.

The government of India realizes 
that it is in national interest that the 
defence shipyards which have devel-
oped expertise in building warships 
over the past several decades should 
consolidate and share their domain 
expertise by collaborating with tech-
nologically advanced shipyards in the 
private sector. The Defence Production 
Policy of January 2011 had elucidated 
provisions for using Public Private 
Partnership (PPP) in creating Joint 
Ventures (JVs), in tune with successful 
international models.

The MoD must build up the experi-
ence of private shipyards with progres-
sively complex warships, rather than 
grant all warship building projects to 
the defence shipyards, which are loaded 
far beyond their capacities.

In about a decade, a very clear identi-
fication of private shipyards vis-à-vis their 
capability will emerge. In a development 
of significance for meeting the needs of 
the Indian Navy, private shipyards such 

as Pipavav, ABG and L&T have invested 
heavily in technology up-gradation and 
are more than willing to take up the 
challenge of building advanced ships, 
submarines and other systems. While 
L&T has made a significant contribu-

tion to the construction of India’s first 
home grown nuclear submarine INS 
Arihant, the Pipavav shipyard, rated by 
many as the country’s best shipyard,  
is building offshore patrol vessels for the 
Indian Navy.

BrahMos firing from INS Ranvir
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Nowadays there are three ships 
of Project 22460 in service with the 
Coastguard of the Russian Federation 
– two of them on Black Sea, and one 
on Caspian Sea – which are built under 
the design of the Severnoye Design Bu-
reau JSC.

Frontier guards have highly esti-
mated the excellent operational quali-
ties of the ships. The evidence for this 
estimation is a construction under the 
state order of eight more ships of the 
project - five of them are now on the 
slipways of the Almaz Shipyard, and 
three ships are on the slipways of the 
Vostochnaya Verf Shipyard. It is planned 
to build at least  25 ships until 2020.

Rather inexpensive, multifunc-
tional platforms - these ships actually 
are - today draw attention of potential 
customers all over the world. Having 
a small displacement, the ships have 
shown in practice the capability to ef-

fectively solve a set of various tasks, and 
also in their design there is a significant 
potential for update allowing to opti-
mally adapt the set of arms and equip-
ment for the concrete requirements of 
any customer.

In December 2012 the preliminary 
talks were held with the representa-
tives of Indian company Larssen & 
Toubro where the alternative designs 
of ship of the Project 22460E with an-
ti-submarine weapons were present-
ed. Moreover, a great interest in this 
version - ASW - was shown by Naval 
Forces of Vietnam during visit of the 
delegation of the Severnoye Design 
Bureau JSC in the Socialist Republic 
of Vietnam in May 2013.

Project 22460Э, ASW version, is 
designed on the basis of the present 
frontier guard ship of the Project 22460 
of Rubin Class. Ships of Project 22460 
are intended for patrolling state border, 
territorial waters, and continental shelf, 

for conducting search and rescue op-
erations, as well as for environmental 
monitoring and mitigating the after-
effects of natural disasters. Alongside 
with the frontier guard task for the ships 
of given class there is a task for fighting 
terrorism and marine piracy. The ships 
of the Project 22460, which are fairly 
called as the ships of new generation, 
are tested by sea and have recommend-
ed themselves well.

The lead ship has been built at 
the Saint Petersburg-based Almaz 
Shipyard. High enough rates of works 
execution should be mentioned– the 
ship’s keel was laid on September 3, 
2007, the ship was launched on June 
26, 2009, and less than after five 
months the ship put to sea for the 
state trials, the Acceptance Certificate 
was signed on November 13, 2009. 
High rates of construction became 
possible mainly thanks to the perfect 
quality of technical documentation 

Patrol shiP of rubin class –  
the indian Version 

Severnoye Design Bureau adapted its sea-proven project to requirements of Indian Navy
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provided by the designer – Sever-
noye Design Bureau. This in turn was  
a consequence of the wide use by the 
Bureau of today’s most advanced 3D 
modelling system FORAN - which has 
been mastered by the Design Bureau 
and used since 1998 for designing sur-
face combatants.

The ship has one 30-mm AK-630 
automatic six-barrel gun mount and 
two 12.7-mm Kord machineguns. This 
is quite sufficient to cope with the tasks 
assigned for Rubin-class ships.

The anti-submarine version of the 
ship has in its fore part - instead of 
AK-630 GM, and in view of spaces pro-
visioned for update - RBU-6000 rocket 
launcher as a part of RPK-8 system and 
220M 57-mm automatic GM. In the aft 
part of the ship there are transporter-
launcher containers (torpedo tubes) for 
324-mm thermal wake ASW torpedoes 
(from 4 to 6 units) under a helicopter 
platform.

The ships of the class are equipped 
with MTU main engines made in Ger-
many. Sea trails of the lead ship have 
shown her good seakeeping capabilities. 
Thanks to the use of MTU engines and 
optimal hull shape of the ship a relatively 
high speed of 25 knots at sea state 4-5 is 
maintained. Moreover, thanks to a shown 
high capability of the main power plant 
there is no doubt the above speed of the 

Rubin class ships can be maintained 
during a rather long time until a deple-
tion of fuel, about 70 t, i. e. about 1.5 day.

One of the basic features of the ships 
is a platform for light helicopter of ASW 
version or for UAV of helicopter type pro-
vided with a hangar. It is worthy of note 
that the hangar and 4-t aviation fuel tanks 
can to be arranged onboard the ships with 
a displacement less than 700 t.

In the summer of 2012 on the lead 
ship of Rubin the successful trials of 
UAV were conducted. The trials pro-
gramme included development of the 
technical assignment for UAV and also 
aids for their housing and mainte-
nance taking into account their entry 
into service in the future.

One more important feature of the 
ships is availability in their aft part of a 
multifunctional hangar equipped with 
an inclined slipway that can be used 
e.g. for a high speed RIB for quick mov-
ing the boarding party to the violator 
ship; or of a platform with hoisting-
launching device, and sonar equipment 
with towed antenna – e.g. Vinyetka so-
nar – for ASW version. The search he-
licopter and 2 boats onboard seriously 
expand the capabilities of these rela-
tively small ships.

Also the important advantage 
of these ships is the high level of 
management automation – they are 

equipped with the modern integrated 
bridge control system that corre-
sponds to А1 automation class. So, for 
example, to provide full management 
of ship’s systems and machineries the 
watch shift on the bridge can consist 
of two-five crew members (depending 
on a mode of operation). The use of 
the integrated system demands a high 
level of training from each crew mem-
ber, but it allows to essentially reduce 
their number.

Rubin class ships ensure excellent 
accommodation facilities for the crew, 
including a sauna with a pool. All crew 
members live in block-cabins equipped 
with modern ergonomic furniture, in-
dividual air-conditioned toilets and hot 
water shower booths.

There is no doubt that at a posi-
tive solution to the issue on construc-
tion of small anti-submarine ships for 
the Naval Forces of the Republic of 
India created on the basis of the Proj-
ect 22460, high scientific and technical 
potential, modern industrial base and 
the established relationships with the 
leading scientific and technical centres 
and the shipbuilding companies will 
allow the Severnoye Design Bureau to 
satisfy all requirements and wishes of 
the Customer, and the Indian Navy will 
be provided with the high-grade growth 
of its potential.

Pr.22460 patrol ship has a platform for UAV of helicopter type
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indian defence budGet 2013-2014

While presenting the Annual Bud-
get to the Parliament on February 28-
th, India’s Finance Minister hiked the 
defence allocation by 5.3% to $37.4 
billion to be spent during the financial 
year 2013-2014 starting from April 
1st. The modest increase in the latest 
defence budget comes after a mas-
sive cut of $2.7 billion in the previous 
year’s allocation.

The main reason for only a mod-
est increase in the defence budget is 
the economic slowdown and the gov-
ernment determination to contain the 
fiscal deficit.

Although the defence budget 2013-
2014 has been increased by a modest 
5.3%, the growth rate is a hefty 14.1% 
over the revised allocation for 2012-
2013. The difference in these growth 
rates is due to cut of $2.7 billion (or 
7.7%) from the original allocation for 

2012-2013. Of the total reduction, 67% 
is accounted by capital expenditure 
(most of which is spent on moderniza-
tion) which has been cut by $1.8 billion 
(12.6%). Of the total reduction in capital 
expenditure, 65% is accounted for by 
the Navy whose modernization budget 
has been reduced by $1.2 billion (26.9%) 
partly due to slippage of delivery of air-
craft carrier INS Vikramaditya by almost 
one year to late 2013. The revenue ex-
penditure (or the running or operating 
expenditure) on the other hand is re-
vised downward by $0.9 billion (4.3%).

India’s official defence budget 
is meant for five main organizations 
that include the three armed forces 
(Army, Navy and Air Force), the state 
controlled Defence Research & De-
velopment Organization (DRDO) and 
the 40-odd Ordnance Factories (OF). 
Among the organizations, the Army 
with a budget of $18.3 billion accounts 
for 49% of total 2013-2014 defence 
budget. The Air Force follows the next 
with a budget of $10.6 billion (28.2%). 
The Navy, the smallest service among 
the armed forces, has a budget of 
$6.7 billion (17.8%). The allocation for 

DRDO’s 50-odd laboratories is pegged 
at $1.9 billion (5.5%); the Ordnance 
Factories have a reduction of $0.1 bil-
lion. Among the armed forces, the Air 
Force has received a lift of 19.3% over 
the previous year’s allocation, where-
as the Army has only a 2.5% hike. On 
the other hand, the Navy’s budget has 
been cut by 2.6%.

The Indian Armed Forces are on a 
massive modernization process. The 
Air Force is expected to sign the much 
awaited $15-20 billion contract for 126 
French Rafale fighters. The Navy is 
also expected to sign the $1.0 billion 
contract for 16 multi role helicopters 
which is at advance stage of vendor 
selection. The Army is hoping that its 
much delayed artillery modernization 
programme finally get going in 2013, 
and is expected to choose between the 
Kamov Ka-226T and Eurocopter AS 
550 C3 Fennec for its 197 helicopter 
tender – valued $550 million.

Given the long list of new acqui-
sitions, the question is how much the 
new defence budget caters to it. It is 
noteworthy that most of India’s de-
fence modernization budget is spent 

This is a summary from the ar-
ticle of Dr Laxman Kumar Behera/
NEW DELHI, published in Defence 
Review Asia, May issue of 2013
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on «committed liabilities» (contracts 
already signed) with little money 
available on the “new schemes” (or 
new contracts). For instance for the 
years from 2011-2012 to 2012-2013, 
the overall ratio between the commit-
ted liabilities and the new schemes 
stands at roughly 85:15. Assuming the 
same ratio for the new allocation, total 
available funds for the new schemes 
would be little over $2.0 billion.

For instance considering that Navy 
has already placed orders for construc-
tion of over 40 ships (for which substan-
tial part of its modernization budget will 
be used), this leaves little money for 
signing new contract.

Just days after India announced its 
$37.4 billion defence budget, China an-
nounced an 11% hike in its 2013 defence 
budget which now stands a staggering 
total of $115.7 – which is second largest 
budget after the US’s. From the Indian 
perspective, what is worrisome is not 
only the magnitude of difference between 
two countries’ defence budget but also 
the pace at which China has sustained its 
military budget in the past two decades 
or so. According to SIPRI, Beijing’s mili-
tary expenditure in real terms has grown 
by 620% between 1990 and 2011.

Consequently, the gap between the 
two countries’ military spending which 

was almost negligible in 1990 has been 
widened by a factor of over three in favor 
of Bejing. Consequently while China has 
a military capability which is increasing-
ly becoming state of the art, India is still 
struggling to replace the vast majority 
of weapon systems procured in the sev-
enties and eighties.

This is not the first time that the 
defence budget has been subject to a 
modest growth. In 2010-2011 the bud-
get was hiked by a mere 4%. However 
in that year, the actual expenditure sur-
passed the budgetary allocation by 5%, 
and the next year saw a hefty 12% in-
crease in allocation. Going by this, the 
defence ministry would not only eye for 
additional resources over the budgetary 
allocation of 2013-2014 but also expect 
a double-digit hike in 2014-2015.

However the expectation may 
bump into one crucial hurdle. Unlike 
the previous years, in which the In-
dian economy was on a high growth 
trajectory, reaching a GDP growth 
of 9.3% in 2010-2011, the growth in 
the coming years is not that encour-
aging although some better results 
are expected. As the International 
Monetary Fund in its October 2012 
report predicts, the best that Indian 
economy can achieve in the years up 
to 2017 is 6.9%. 
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comPrehensiVe solution  
for indian coast Guard

Many states consider the prob-
lems of coastal defense, territorial 
waters and exclusive economic zones 
control as one of the top priorities and  
a primary mission for their navies. 
This is the reason why experts forecast 
steady demand in the global market for 
littoral ships, in particular patrol boats 
and small displacement ships.

India has a vast coastal border of 
7516 km which poses serious security is-
sues and challenges. After the Mumbai 
terror attacks of 26/11, the entire coastal 
security scenario of the country has been 
thoroughly reviewed by the Government 
at various levels. The National Committee 
on Strengthening Maritime and Coastal 
Security (NCSMCS) against threats for the 
coastal security has been constituted un-
der the chairmanship of the Cabinet Sec-
retary. The government made the Indian 
Navy in charge of coastal security, with 
the Indian Coats Guard (ICG) responsible 
to the Navy for security within the 12 nau-
tical miles of territorial water limits.

Russian shipbuilding enterprises 
are traditional leaders in the littoral 
ships segment, and Rosoboronex-
port, the sole state arms exporter, 

promotes their products to the inter-
national market.

Russia's principal stand resides on 
its readiness to transfer full-fledged 
technologies and set up license/joint 
production of finished projects or indi-
vidual ship systems.

Russia’s expertise in medium and 
small displacement shipbuilding is fo-
cused in the city of Rybinsk at Vympel 
Shipyard which for more than 80 years 
now in cooperation with Central Marine 

Design Bureau ALMAZ produces ships 
and boats both for national Naval Forc-
es and Coast Guard, as well for foreign 
navies. Nowadays Vympel Shipyard JSC 
is an up-to-date enterprise involved in 
the process of adoption of new projects 
and in modernization of those which are 
already well-known by customers.

Rosoboronexport offers the whole 
range of Vympel-manufactured ships 
capable of contributing to littoral zone 
control of any state.

Updraded version of Mangust promises to be at least as successful as her basic variant
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The main Russian projects of this 
type are the project 12150 Mangust and 
the project 14310 Mirazh boats being 
successfully operated by the Russian 
Border Guards. Thanks to the employ-
ment of specialised devices such as the 
Arneson-type drives with partially sub-
merged propellers and sets of automat-
ically controlled bottom interceptors, 
these boats possess high speed, ma-
noeuvrability and seaworthiness charac-
teristics which enable them to intercept 
almost any maritime target. Mangust is 
fast skimming boat with «deep-V» hull 
form made of aluminum-magnesium 
alloy can achieve its maximum speed of  
53 knots and is irreplaceable for solving 
tasks falling within the scope of duties 
of maritime police, customs and dur-
ing search-and-rescue operations. The 
project is a universal platform which 
can be used for diverse modifications 
of the boat according the customer’s 
request. In cooperation with Central 
Marine Design Bureau ALMAZ Mangust 
was upgraded that had resulted in sig-
nificant improvement of her combat, 
tactical, seaworthy and technical char-
acteristics and habitability. Upgraded 
Mangust can in fact be considered as 
a cost-effective replacement for boats 
with larger displacement as is equal 
with them in characteristics but cheap-

er. To engage surface, aerial and coastal 
lightly-armored targets patrol boat is 
equipped with the 12,7-mm universal 
remotely controlled combat module.

Mirazh is a fast skimming boat 
featuring an aluminum-magnesium 
alloy hard-chine hull. Application of a 
complex of automatically controlled in-
terceptors increases the speed of the 
patrol boat by 8 to 10 knots, as well as 

seaworthiness, and reduces the roll two 
to six fold and the pitch to 1.5-fold. Fea-
turing displacement of 120 tons boats 
has speed of up to 50 knots and range 
of 1500 miles.

KATRAN boat project 20970 dis-
placing about 300 tons and featuring 
maximum speed of 33 knots is intend-
ed for observation and patrolling to 
suppress illegal navigation and smug-

KATRAN boat project 20970 is intended for observation and patrolling to suppress 
illegal navigation

The project 14310 Mirazh boats are successfully operated by the Russian Border Guards
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gling in littoral sea areas, interception 
and inspection of violating vessels.

The boat can be equipped with dif-
ferent types of armament and special 
facilities such as Infra-red (night-vision) 
equipment Sphera-2, 2 RIHB re-estab-
lishing rafts, fitted with release-lifting 
arrangement, with passenger capacity 
for 10 persons, Camcopter S-100 heli-
copter UAV with helipad, radiation level 
control system

SCORPION missile gun boat project 
12300 is intended to destroy hostile 
surface combatants and transports 
both independently and jointly with 
fleet attack forces. High-performance 
missile system is provided to destroy 
surface targets. Anti-aircraft missile/
gun armament including close-in inte-
grated missile/gun air defense system 
is provided to engage fixed-wing and 
rotary-wing aircraft, UAVs, anti-ship 
missiles and small surface targets. The 
boat features displacement of 465 t and 
maximum speed of 40 knots.

Vympel shipyard and Rosobo-
ronexport also offer Molniya missile 
boat, which the New York Times daily 
once named one of the fastest and 
deadliest boats in its class in the world. 

The Indian Navy is very well familiar 
with advantages of this project and op-
erates 12 ships of pr.1241RE.

The present-day Molniya mis-
sile boat is intended to destroy detach-
ments of enemy combatant boats and 
ships, amphibious units and convoys; 
provide screening protection for ASW 
forces, amphibious units, convoys; con-
duct tactical reconnaissance, and pro-

vide surveillance of the surface situation.  
In peacetime, the boat is used to protect 
the state border, patrol, ensure navigation 
safety, combat piracy and to participate in 
rescue operations. To do this, the missile 
boat has all the necessary capabilities. Its 
maximum speed is 40 knots, range 2300 
km, and endurance 10 days. Its arma-
ment system includes 16 Uran-E anti-
ship missiles receiving target designation 
from the Garpun-B radar system, the Igla 
MANPADS on  special launcher, a 76mm 
AK-176 gun mount, and two small-caliber 
AK-630 close-in AA artillery systems.

The above mentioned ships fully 
correspond to latest trends in ship-
building, and can enhance combat 
capabilities of any country's navy by 
many times. They are fitted with most 
advanced combat information manage-
ment systems. In addition, all of them 
possess large upgrading potentials.

Vympel shipyard congratulates 
Indian Coast Guard with its recent an-
niversary and confirms readiness to 
contribute to the ICS modernization 
plan, employing both the whole range of 
production and technical capacities and 
a huge shipbuilding experience which 
Vympel Shipyard has gained during its 
more than 80 years history.

RF-152912, Rybinsk,  
Yaroslavl region, Novaya str., 4
Tel. +7-4855-202-550
Fax:+7-4855-211-877
E-mail: AOVYMPEL@YAROSLAVL.RU
www.vympel-rybinsk.ruThe Indian Navy operates 12 ships of project 1241RE

SCORPION missile gun boat project 12300 is intended to destroy hostile surface combatants
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india: asian Giant  
With Global ambitions

Republic of India is the largest 
country in South-Asia in terms of land 
mass and population claiming to be 
the world’s largest democracy with  
a multi-party system and a parliamen-
tary form of government. 

The country has transformed itself 
into a modern developing economy with 
focus on agriculture, industry and ser-
vice sector. Today India ranks the 11th 
largest economy in the world in terms 
of GDP. It has emerged as one of the 
leading economies, expending its pow-
er beyond its borders and immediate 
neighborhood. Being one of the BRICS 
countries India is going to become one 
of the world new leaders.

The unresolved border dispute 
with two of its neighbours – China and 
Pakistan – has resulted in full scale 
wars with them. Some parts of the ter-
ritories considered by India as its own 
are still under Pakistani and Chinese 
control. India has pursuit a massive 
military modernization program to 
safeguard its territorial integrity and 
counter any external aggression. New 
weapon systems’ acquisitions for the 
Army, Navy and Air Force along with 

existing weapons upgrade have be-
come the prime focus for the country’s 
national defense. India plans to revise 
its military doctrine to meet any asym-
metric and fourth generation warfare 
threats including a «two-front» war 
with Pakistan and China as well as 
cross-border terrorism. 

Since its independence India has 
established strategic ties with the 
Soviet Union keeping it now with the 
Russian Federation. India continues 
to remain Russian defense industry 
No.1 client receiving key weapon sys-
tems and technology from Moscow in 
spite of opening up its arms market 
to the US and other Western powers. 
The two countries are also working on 
joint space missions and cooperating 

in developing India’s nuclear technol-
ogy for energy security.

Indian Armed Forces consist of 
the Army, Navy and Air Force. The 
Army with the strength with 1.1 mln. 
active personnel and a million in re-
serve makes India the second larg-
est world army. The Indian Army  
is in the process of acquiring new 
arms and weapons including such as 
BrahMos cruise missiles, T-90S and 
T-90M MBTs, Smerch MLRS, modern 
howitzers, missiles, combat vehicles, 
helicopters, UAVs and other up-to-
date equipment. The Army main fire 
power consists of 40+ Prithvi SSM, 
three BrahMos regiments (fourth and 
fifth on order) with a new Shourya 
SSM under development. The number 
of T-72/T-90 family tanks is going to 
exceed 2500 to be backed with up to 
four hundred locally designed Arjun 
MK-I/ MK-II MBTs. The Smerch MLRS 
80-km range rockets will be produced 
locally under the agreement with Ro-
soboronexport and SPLAV. The BAE 
Systems-made M-777 howitzers total 
number should reach 145.

The Indian Navy with over 70.000 
personnel has become a «blue wa-

 Su-30MKI is the Indian AF main striking power

Photo P. Butowski

Main figures
Area – 3,287,263 sq. km
Population – 1,205,073,612  
(July 2012 est.)
Coastline – 7,517 km
GDP - $4.463 trillion (2011 est.), 
$4.139 trillion (2010 est.)
Defense budget 2012-2013 –  
$41 billion
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ter» one to carry out long-range lit-
toral as well as high sea operations. 
Recently acquired INS Vikramaditya 
(ex-Russian Gorshkov) and two in-
digenous aircraft carriers with MiG-
29K and various helicopters are to 
form up Indian’s Navy «long hand». 
The first INS Chakra – the Russian 
built Akula-II class nuclear powered 
submarine – has been leased from 
Russia for a 10 years period. The sub-
marine will give to the Indian Navy 
a unique experience of the nuclear 
submarines operation to clean a path 
for a locally build strategic fleet. The 
Navy has been actively introducing 
the new project 1135.6-class guided 
missile frigates armed with BrahMos 
supersonic cruise missiles. Among 
the other modern vessels are project 
17 Shivalik-class frigates, fast at-
tack craft of the Nicobar-class, ASV 
corvettes of project 28. The Russian 
built Kilo-class submarines of 877 
project form up the core of the Indian 
underwater «hand». Six new genera-
tion submarines under Project 75 In-
dia (P75I) should be also teamed with 
six Scorpene submarines of French 
design. The Indian Navy has been ex-
tending a number of aircraft and ro-
torcraft at service including UAVs. 

The Indian Air Force with the per-
sonnel over 170.000 is tasked to defend 
and security national air space and 
conduct aerial warfare during conflict 
situation. The aged fleet of MiG-21 and 
MiG-27 aircraft is to be replaced by 
the French Rafael MMRCI. Anyway the  
Sukhoi Su-30MKI multirole combat 
aircraft will remain the main strik-
ing power of the India Air Force for a 
long time. India participates in the am-
bitious project of the 5th generation 
fighter teaming up with the local Hin-
dustan Aeronautics Limited company, 
one of the world’s best combat aircraft 
designer – Sukhoi of Russia. 

Another strategic Russian-In-
dian program is the joint creation 
of the future transport aircraft. The 
Air Force fleet of transport aircraft 
is a mixture of Russian Il-76 fam-
ily, Ukrainian Antonov An-32, as 
well as Western airplanes including  

Boeing 737 and C-130J and C-17. The 
helicopter fleet is a combination of  
Mi-8/17, Mi-26 and Mi-35 from Rus-
sia, US Apaches and Chinooks as 
well as locally built rotorcraft. 

To fulfill a strategy of deterrence 
in 2003 India established the Strate-
gic Forces command (SFC) being re-
sponsible for the country’s tactical 
and strategic nuclear arsenal. The 
potential weapons controlled by SFC 
include the Agni and Prithvi family of 
missiles. Agni is a series of surface-
surface ballistic missile family devel-
oped under India’s Integrated Guided 
Missile Development programme  
(IGMDP) in the 1990s. The indige-
nously-built strategic weapon system 
is capable of carrying both conven-
tional and nuclear warheads. Prithvi 
is a short-range surface-to-surface 
ballistic missile. The single-stage, 
liquid-fuel tactical weapon is capable 
of carrying nuclear warhead. In 2008 
India officially announced the founda-
tion of the Integrated Space Cell (ISC) 
to counter growing threat to national 
space assets. 

Mi-17 has proved its unique capabilities within the Indian AF and Army aviation

Contact details
Ministry of Defence
South Block, New Delhi-110011, India
Tel: +91-23012286, +91-23019030
Website: www.mod.nic.in
Army: http://indianarmy.nic.in/
Navy: http://indiannavy.nic.in/
IAF: http://indianairforce.nic.in/ 

This material has been prepared 
based on the article in Brahmand 
World Defence Update 2013
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encouraGinG ProsPects  
of the motor sich Products  
on the indian marKet

India is a prospective and wel-
come customer for defense industry 
worldwide, which encourages compa-
nies of the military-industrial com-
plex to participate extensively in 
defence exhibitions hold in India, with 
DEFEXPO INDIA being among the  larg-
est and most important events in the 
arms market of Asia-Pacific Region.

Motor Sich JSC has participated  
in DEFEXPO INDIA since 2002 on  
a regular basis. It is not a secret that 
aviation technology is among the lead-
ing sectors in the Indian market. Fol-
lowing the recent year results, this na-
tion is the largest world’s buyer in the 
sector of combat aviation, and it ranks 
ninth in the sector of civil aviation.

Operated in India, the majority of 
military fixed- and rotary-wing aircraft 
have been manufactured in Russia.  
A substantial part of the aircraft 
mentioned is powered by engines 
manufactured by MOTOR SICH JSC:  
IL-38 antisubmarine aircraft powered 
by AI-20 engines; the world’s largest 
load lifting Mi-26 helicopter powered 
by D-136 engine; Mi-25, Mi-35, Mi-17, 
Mi-8MTV, Ka-28, Ka-31, etc, helicopters 

powered by various versions of TV3-117V,  
TV3-117MT, and AI-9 engines. Manu-
factured by MOTOR SICH JSC, Р95-
300 engine is installed on X-35 anti-
ship missiles. If one adds over 300 
MOTOR-SICH-manufactured AI-20  
engines operated by the Indian Air Force 
in Ukraine-made An-32 military cargo 
aircraft to the engines mentioned, the 
number of MOTOR SICH engines oper-
ated in India will be over 1,500,  quite im-
pressive figures.

Shown by An-32 aircraft powered 
by AI-20 engines operated in extreme 
conditions of high mountains and a hot 
climate, their high performances made 
Indian Defence Ministry take a decision 
about upgrading 105 aircraft to ensure 
their further effective operation.

In 2009, a relevant contract was 
signed between India and Ukraine. In 
accordance with the contract, some 
An-32 aircraft shall be upgraded by 
Civil Aviation Plant 410, Kiev, Ukraine, 
while some aircraft shall be upgraded 
by an Indian repair facility. In 2013, 
Ukraine transferred 30 upgraded air-
craft to India.

MOTOR SICH JSC has already sup-
plied 100 new AI-20 engines to India, 
which will allow An-32 aircraft to com-
plete its extended service life.

Assisted by MOTOR SICH JSC, 
overhaul of AI-20, TVЗ-117, and AI-9V  
engines operated in India was 
streamlined, with spare parts and the 
necessary industrial equipment sup-
plied from Ukraine on a regular basis 
to ensure the overhaul.

The first overhaul period of the 
first VK-2500 engines integrated with  
Mi-17-V5 helicopters and supplied to In-
dia will be exhausted in 2015, therefore, 
MOTOR SICH JSC is ready to overhaul 
those engines and provide additional 
equipment to the Indian repair facility to 
overhaul engines in India.

Aviation industry of Ukraine is 
among the top ten world’s aviation in-
dustries in terms of its scientific and 
production potential; with aircraft man-
ufactured by Antonov State Company 

and engines manufactured Ivchenko 
Corporation (joining Motor Sich JSC and 
Ivchenko-Progress State Company) be-
ing a trademark of Ukraine at all the 
aeroshows.

New regional passenger jets 
were developed and launched in 
Ukraine at the post-Soviet period 
(such as a 52-seat An-140, a 68- to 
85-seat An-148, and a 85- to 99-seat 
An-158 passenger airplanes; cargo-
passenger converting An-74TK-300); 
commercial manufacture of An-70 
military cargo aircraft, whose per-
formance is higher than that of EU-
made A400M; An-124-100M-150 
Ruslan cargo aircraft was upgraded 
and certificated. All the aircraft 
mentioned are powered by engines 
manufactured by MOTOR SICH JSC.

Currently, efforts are undertaken 
to develop new An-148/An-158 fam-
ily aircraft. First of all, it is An-148T 
cargo version. Efforts are undertaken  
in parallel with reference to An-148-300 
business jets whose flying range  
is almost 7,000 km, and An-178 medi-
um cargo/military cargo aircraft whose 
payload is almost 18 t. An-178 is able 
to take off and land from both concrete 
and ground runways; it may be a good 
substitution for Indian An-12 aircraft 
that exhausted their lives.

All the aircraft will be pow-
ered by D-436-148 family of engines 
manufactured by MOTOR SICH JSC  
in co-operation with SALUT FGUP 
NPTs gas turbine manufacturing 
company, Moscow.

One of the family, D-436TP engine 
powers Be-200 advanced multipurpose 
amphibious aircraft.

Nowadays, India works on a big-
scope project to set up and streamline 
manufacture of its own RTA-90 70…90 
seat regional passenger airplane. The 
project is assumed to be implemented 
within 7 years, requiring direct invest-
ment of roughly $1.8 billion. Manufac-
ture of An-148/An-158 aircraft adapted, 
in case of need, to requirements of In-
dian operators under license along with 

Vyacheslav A. Boguslayev President,  
Motor Sich JSC



47

HAL may be launched far much earlier 
that the 7-year term specified, with bud-
get costs being substantially lowers.

It will cover the nation’s needs  
in regional passenger and cargo jets,  
as well as in business jets, and, which  
is more, it will allow Indian experts to 
gain expertise in manufacturing avia-
tion technology able to carry a payload 
of 18 to 20 t, which they lack currently.

The engines of An-148/An-158 fam-
ily aircraft are mounted at higher alti-
tude over the airfield surface in com-
parison with other regional jets, which 
reduces substantially the chance for the 
engine to aspirate foreign objects when 
taking off and landing. This An-148/An-
158 aircraft design feature along with 
high take-off and landing performances 
make the aircraft convenient for op-
eration in the regions of India wherein 
hard-surface runways are unavailable, 
and the aircraft takes off and lands on 
the ground. 

Apart from engines for passenger 
airplanes and cargo aircraft, MOTOR 
SICH JSC is focused on designing and 
manufacturing engines for trainers and 
combat trainers, including the most 
extensively manufactured L-39 trainer 
(Czech Republic), as well as advanced 
combat trainers, such as Yak-130  (Rus-
sia) and L-15 (China).

Powered by AI-222-25 engines, Yak-
130 combat trainers are operated suc-
cessfully by the Russia Air Force and 
the Algeria Air Force. Currently, sev-
eral contracts are formalized to deliver  
Yak-130 to various countries worldwide.

MOTOR SICH JSC has manufac-
tured engines for various unmanned 
aerial vehicles and missiles for over 
50 years, including strategic X-55 and 

anti-ship X-35 missiles that are in op-
erational service with the Ministry of 
Defence of India.

MOTOR SICH engines power ap-
proximately 80% of Mi and Ka helicop-
ters, including those operated in India.

To enhance helicopter performance 
when operating them in high moun-
tains and a hot climate, a brand new  
TVЗ-117VMA-SBM1V engine has been 
developed by MOTOR SICH JSC.

Its automated control system al-
lows the engine, as a function of the he-
licopter type, to adjust the takeoff power 
value within the range of 2,000 h.p.(the 
power is flat up to a temperature of 
58˚С) to 2,500 h.p. (the power is flat up 
to a temperature of 37˚С).

To increase safety of flight with one 
engine inoperative (OEI flight), 2.5-min-
ute power setting has been introduced, 
with its power equal to 2,800 h.p., as 

well as two versions of 60-minute con-
tinuous power setting, with its power 
equal to 2,800 h.p. or to takeoff power.

TVЗ-117VMA-SBM1V engine has 
substantially increased time limits: first 
overhaul period – 5,000 hours/cycles; 
total life – 12,000 hours/cycles.

Engine weight and dimensions 
are intact in comparison with those 
in engines operated currently in Mi- 
and Ka helicopters, which allows  
TVЗ-117VMA-SBM1V engine to be in-
stalled in any earlier manufactured 
helicopters of Mi-24 family (Mi-25/35), 
Mi-8MT, Mi-17, and KAMOV helicopters, 
with adaptation works on the helicopter 
fuselage and systems being minimal.

Powered by TVЗ-117VMA-SBM1V  
engines, higher performance Mi 
and Ka helicopters will be invalu-
able when flying in high mountain 
areas in India.

All the An-148/An-158 family aircraft will be powered by D-436-148 range of engines

An-148 regional aircraft
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Currently, work is under way to pre-
pare test flights of the India Air Force 
helicopters powered by TVЗ-117VMA-
SBM1V engines.

Carried out together with Heli-
copters of Russia Holding, remotori-
zation of Indian Mi- and Ka helicop-
ters by installing TVЗ-117VMA-SBM1V 
engines may be a mutually beneficial 
for Russia and Ukraine and effective for 
the Ministry of Defence of India program 
implemented in India, as well as deliv-
ery of new helicopters powered by TVЗ-
117VMA-SBM1V engines. To remotorize 
Mi-8T helicopters in service by replac-
ing obsolete TV2-117 engines, a new 
TV3-117VMA-SBM1V Series 4Е engine 
version has been developed by MOTOR 
SICH JSC.

In August 2013, upgraded by MOTOR 
SICH JSC and powered by this engine, 
Mi-8MSB helicopter set a world record 
when it climbed to an altitude of 9, 150 m. 

This altitude is 300 m higher than 
Mount Everest, the tallest mountain  
in the world.

New engine versions are de-
veloped for new helicopters:  
TV3-117VMA-SBM1V Series 1 engine 
with FADEC type electronic digi-
tal automated control system, and  
TV3-117VMA-SBM1V Series 2 engine 
with the electronic governor. Using a 
new digital automated control system 
will contribute to further enhance-
ment of engine and helicopter perfor-
mances.

Motor Sich JSC and Helicopters 
of Russia Holding participation in the 
bid planned by Hindustan Aeronautics 
Limited may be considered prospec-
tive: the bid is for developing jointly  
a helicopter whose takeoff weight  
is within the range of 10 to 12 t, as well 
as remotorizing and upgrading jointly 
Mi-26T helicopters operated in India. 

Upgraded D-136-2 engines for this 
helicopter are developed by Ivchenko-
Progress State Company along with 
MOTOR SICH JSC. Upgraded D-136 
engine differs from the basic D-136 
engine with contingency power setting 
of 12,500 h.p. available, with the pow-
er being flat up to environment tem-
perature of +30°С; and the maximum 
takeoff power setting that is 250 h.p. 
higher. The new engine is equipped 
with FADEC, an advance digital control 
system, which makes it possible to en-
hance more helicopter performance.

The recent expansion of politi-
cal contacts, as well as trade and eco-
nomic cooperation between India and 
Ukraine, is very encouraging with re-
spect to opening new prospects for 
mutually beneficial military technical 
collaboration between the two nations 
and, especially, between the companies 
of aviation sector of military industrial 
complex of India and Ukraine.

Motor Sich JSC
15, Motorostroiteley Avenue
Zaporozhye 69068
Ukraine
Tel: +38061-720-48-14
Fax: +38061-720-50-05
E-mail: eo.vtf@motorsich.com
http//www.motorsich.comBrand-new Yak-130 combat trainer is powered by AI-222-25 engine

Yak-130 combat trainer






