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INS Sindhughosh – Russian Project 877 EKM submarine (1980s)
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firing a missile from underwater was conceived 
as early as 1942 by the Germans who contrived 
to tow three 500 tonne containers containing 
three V2 rockets using a submarine under a 
plan called PrufstandXII. The proof of this con-
cept was finally established by the Russians 
in their Golem submarine-towed missile. The 
Americans started the Regulus programme 
in 1951 followed by the Polaris in 1955. The 
Polaris was successfully fired in 1960 and 
replaced Regulus as the strategic missile in 
1964. While the Cold War impelled the develop-
ments of submarine-launched ballistic missiles 
elsewhere, conventional submarines were being 
equipped with tactical cruise missiles.

Revolution in military affairs was changing 
the very concepts and constraints of submarine 
warfare. Nuclear propulsion had unfettered the 
submarine. Two classes of nuclear submarines, 
the SSNs and the SSBNs, brought about a 
paradigm shift in submarine warfare strategies. 
The SSBNs were accepted as the most reliable 
assured second strike capable platforms. This 
capability was vital to the strategy of Mutual 
Assured Destruction. The SSNs had unsur-
passed mobility, endurance, firepower and true 
stealth, making these the most efficient offen-
sive weapon platforms in the naval inventory.

Conventional submarines also benefited 
immensely from technology. Air Independent 
Propulsion (AIP), effective quieting techniques 
and improvements in sensor capabilities have 
vastly enhanced their operational effectiveness.

Basic tactical concepts
A conventional submarine, constrained by 
speed and endurance, could only attack from 
a limited van sector. The extent of this sector 
depended on the speed of the target, the tor-
pedo firing range and limited to the detection 
range of the submarines’ sonar. In order to 
ensure that the submarine had sufficient bat-
tery power, especially during an encounter, the 
submarine had to “snort” periodically. During 
a snort charge, the submarines’ radiated noise 
levels increase and the snort mast and peri-
scope are above water, making her vulnerable 
to anti-submarine, radar, visual and exhaust 
trail detection. In order to suppress this infor-
mation, the submarine adopts various tactical 
measures, within the constraints of her machin-
ery and equipments.

The torpedo range imposes the condition 
that the submarine must close the target to 
that particular range to deliver the attack. If a 
valuable target is screened by anti-submarine 
warfare (ASW) ships, the submarine must pen-
etrate the screen, at great risk to herself, giving 
up the normal range advantage to carry out the 
attack. Essentially, these two constrains dic-
tated ASW tactics. Airborne ASW surveillance, 
screening and high speeds tend to constrict 
the submarines’ tactical options and force her 
to be indiscreet.

High capacity batteries, improved snorting 
systems and AIP have provided the submarine 
commanding officer with excellent tactical 
choices. The “indiscretion rate” of submarines 
fitted with AIP is minimal, the snort mast’s radar 
signature marginal. Onboard systems ensure 
continuous exposure periods are so drasti-
cally reduced that the probability of detection 
is very low. Modern sonar, including the use of 
towed arrays and long-range torpedoes, have 
restored the standoff ranges in favour of the 
submarine. Missiles have drastically changed 
submarine tactics. The submarine need not 
penetrate the screen to attack the main body. A 
missile firing submarine simultaneously poses 
two threats, forcing surfaces to optimise ASW 
and anti-missile defence measures.

Technology advancement
As ASW surveillance and detection systems 
adopt cutting edge technologies to improve 
both the efficiency and the rate of search, sub-
marine technologies have taken giant strides. 
‘Quieting’, the crucial aspect that ensures 
information denial and enhances stealth, has 
ensured that most submarines have noise fig-
ures that are below ambient noise of the sea. 
Skewed propellers are slowly being replaced 
by pump-jets and research is on to develop 
shaft-less propulsion systems. New sound 

absorbent materials provide cladding, reducing 
echo returns from active sonars. Submarines 
today dive deeper than ever before, giving it 
greater ability to exploit the natural imperme-
ability of the oceans.

Technology brought about the nuclear sub-
marine. Apart from putting a nuclear reactor 
inside a pressure hull, a whole array of systems 
had to be conceived, designed and engineered 
to ensure that the submarine was not only 
capable of performing its tasks but also sup-
porting human activity within its confines for 
prolonged durations of patrols. Micro-climate 
management, maintaining prescribed purity and 
oxygen levels and providing for comfortable 
sustenance of human life calls for great ingenu-
ity in design. As the complexity of the platform 
increases, more and more information and intel-
ligent systems find their place on board.

Changes in sensor technologies throw up 
their own challenges. For example, a conven-
tional submarine making long-range detection 
has to solve the identification problem, decide 
on the ideal choice of weapons (missiles or 
torpedoes) and manoeuvre to solve the fire 
control problem. In the case of short-range 
detection, the reaction time is so small that 
all actions are like a drill. The increase in the 
engagement radius of the submarine calls for 
greater information and intelligence inputs. 
Modern submarines, therefore, also need to be 
networked to increase their domain awareness 
so as to optimise effectiveness.

The Indian context
India has operated submarines for over four 
decades. The Foxtrot Class submarines 
acquired from the erstwhile Soviet Union were 
just slightly more modern than their Second 
World War counterparts. They provided the 
best platforms for structuring the submarine 
arm of the Indian Navy (IN). The boats incorpo-
rated just the right technology, their reserve of 
buoyancy was reassuringly large and the bat-
tery technology ensured that the boat had to 
either snort or surface most of the time during 
exercises. By indigenising the batteries it was 
ensured that the submarine remained under-
water most of the time and had a much greater 
flexibility of operation.

A quantum leap was taken in the 1980s 
with the induction of state-of-the-art Shishumar 
Class submarines from Germany and the 
Sindhughosh Class from the erstwhile Soviet 
Union. These submarines incorporated almost 
all the design features of a modern submarine 
their constructional characteristics, weapon 
and sensor packages were so totally different 
that the entire training package was revamped 
and new tactical concepts were evolved. The 
acquisition of submarines from the east and 

west provided India with useful insights on the 
different approaches to design and operating 
philosophies.

Learning from new technologies, the IN, 
in partnership with the Defence Research and 
Development Organisation, embarked on some 
indigenisation programmes. India developed 
the sonar systems incorporating advanced sig-
nal processing techniques (that were not avail-
able on the newly acquired submarines) and 
fire control systems which had very innovative 
contact motion analysis techniques. In addi-
tion to these, good progress was subsequently 
made in indigenisation of various equipment 
and sub-systems.

In the 1980s, Mazagon Docks Ltd (MDL) 
undertook construction of two submarines 
based on the Shishumar Class design. It was 
widely believed that the submarines were 

▸▸▸ The idea of firing a missile 
from underwater was conceived 
in 1942 by the Germans who 
contrived to tow three 500 tonne 
containers containing three V2 
rockets using a submarine under 
a plan called PrufstandXII ◂◂◂

Continued on page 3

Los Angeles-class nuclear-powered submarine USS Montpelier (SSN 765)

A Soviet-built Cuban Foxtrot Class patrol submarine
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merely assembled in India. While the complete 
material was supplied by HDW of Germany, all 
fabrication done by the company for the first 
two submarines was done at MDL. Of great 
significance is the fabrication of the rescue 

sphere. The construction of the submarine 
in India established the yard’s capability to 
construct the submarine to the same exacting 
German standards. Subsequently, this experi-
ence proved valuable in the medium refit of 

these submarines. Discontinuation of the con-
struction programme led to a gradual erosion 
of the skill sets and a work culture so assidu-
ously built-up.

Training holds the key
Submarine training is extremely tough and 
demanding. The basic training focuses mainly 
on a thorough understanding of the subma-
rines machinery and systems with a view to 
ensure safe and optimum exploitation. Every 
crew member is periodically examined, espe-
cially on drills, evolutions and damage control. 
Therefore, the fundamental, yet the most impor-
tant, aspect of ensuring safe submarine opera-
tions is fully achieved. The tactical exploitation 
of the submarine calls for a much higher and 
complex level of training. 

Unlike surface ships in which weapon 
control solutions are readily and reliably dis-
cerned through radars, the submarine relies 
extensively on passive measures. The contact 
motion analysis procedure calls for an abil-
ity to develop a “blind picture” based on the 
audio perception of the sonar target and to 
estimate its position, course and speed on 
“bearings only”. This can be extremely trying 
when manoeuvring against multiple targets in a 
dense tactical environment. The commanding 
officers qualifying course is akin to the Perisher 
conducted in the UK.

In so far as training is concerned, the IN 
is fully geared to meet all the challenges. The 
main problem currently lies in the fact that the 
IN operates three different classes of subma-
rines and, for each, the crew would have to be 
specifically trained. The impending induction 
of the new Scorpene Class would bring in the 
Fourth Class of submarine and the training 
challenges would have to be adequately met. 
The essential strength of the submarine train-
ing system lies in the continuation training on 

board and the professional ethos built up over 
the last 40 years. Operations over the last four 
decades have shown that there is a very high 
degree of operational and tactical maturity. The 
submarine arm is truly geared to competently 
discharge its duties to the nation and the IN.

The future
Construction of the Scorpene Class of subma-
rines have commenced at MDL. This marks 
the rejuvenation of India’s submarine building 
capability and the beginning of the process 
to develop fully indigenous submarine design 
and development capability. Changes in sur-
veillance, ASW and SSK technologies makes 
it incumbent on India to build highly sophisti-
cated, state-of-the-art submarines, which would 
be able to retain the current edge that subma-
rines enjoy.

As technology attempts to reduce the 
opacity of the oceans, submarine technologies 
will call for systems that would allow for greater 
and effective camouflage to ensure that sub-
marines have the capability to operate offen-
sively well inside the enemy’s maritime history. 
As the demand for such technologies increase, 
there will be greater reluctance from foreign 
sources to supply them, thus fuelling the need 
for innovation and indigenous solutions.

The draft nuclear doctrine published earlier 
states that India’s minimum credible deter-
rence would be based on a triad of forces. It is 
obvious that one of the legs of the triad would 
have to be the strategic submarines because 
these are the most effective, assured, sec-
ond-strike capable platforms. This policy will 
behoove us to design and construct subma-
rines that would ensure deployment of such a 
capability at the earliest. 

The writer is Inspector General Nuclear Safety at Integrated 

Headquarters, Ministry of Defence (Navy).

SP’s Naval Forces (SP’s): As force planning 
process is the fountainhead of a modern and 
vibrant Indian Navy (IN), what mechanism 
is followed to induct potent platforms on a 
long-term perspective for the IN to be able to 
accomplish its existing and future roles?
Vice Chief of the Naval Staff (VCNS): To chart 
a well-defined way ahead to overcome capability 
gaps and plan modernisation over the next three 
plan periods up to 2022, the IN has prepared a 
Maritime Capability Perspective Plan (MCPP). 
The plan takes a de novo look at the process of 
building force levels with emphasis on capabili-
ties rather than numbers. The capabilities envis-
aged in the MCPP are included in the IN’s Five 
Year Plans for time-bound acquisition.

SP’s: Navies of the world are constantly 
challenged by the galloping technology-rid-
den transformations in all three dimensions 
of maritime domain. What measures or 

approaches could be instilled into an enter-
prising planning process and system to be 
able to cope with the emerging challenges? 
VCNS: We must have the capability to reach 
out quickly to all areas within our region, sustain 
our forces, undertake the required operations 
and achieve our objective. Having surveyed the 
emerging maritime capabilities in the region and 
to ensure that we have the entire range of forces 
and capabilities needed to ensure the security 
of our interests, we have come up with a force 
structure for the future. A 15-year perspective 
indigenisation plan, covering the period up 
to 2022, has been prepared in the form of an 
‘Indigenisation Perspective Plan’ and intimated 
to forums, such as the Confederation of Indian 
Industry. This incorporates the forecast require-
ments of the IN. The IN has gone a step further 
by preparing the ‘Science and Technology 
Roadmap-2025’ aimed at development of indig-
enous technology in respect of naval applica-

tions. In the short term, a three-year roll-on ‘Plan 
2007-2010’ has also been formulated and is 
being vigorously implemented.

While we at present have a capable blue 
water force to undertake this task, we are in the 
process of supplementing it with additional plat-
forms, like aircraft carriers, escorts and logistics 
ships. The average rate of induction is three to 
four ships a year, which is not adequate to main-
tain our force levels as older ships will continue 
to retire. While we currently have government 
approval to maintain certain force levels, they 
will steadily keep reducing till 2012 because the 
ships being de-commissioned will outnumber 
new entrants. We also need to rectify a force 
imbalance, so that a large proportion of the 
force level comprises “blue water” capability. 
The good news is that indigenous ship produc-
tion has now picked up momentum, and 38 
ships and submarines are in various stages of 
construction at our shipyards. 

SP’s: The IN’s long term perspective plan for 
induction of top-end technology intensive 
platforms and systems is reportedly well on 
course. To ensure systemised and smooth pro-
gression of such ambitious programmes, what 
has been the experience on management of 
fiscal resources allocated by the government, 
both under revenue and capital heads?
VCNS: The management of fiscal resources by 
the IN has evolved and matured over a period 
of time and has been of the highest order. Close 
monitoring at every step ensured that we spent 
100 per cent of the “revised expenditure” in 
the last two financial years, both in capital and 
revenue. This year also we intend to keep up 
the tempo and utilise the allocated funds to full 
advantage.

SP’s: How has been the government’s sup-
port towards allocation of adequate financial 
resources during the ongoing and future 

Vice Admiral Raman P. Suthan, AVSM, VSM, Vice Chief of the Naval Staff in 
an interview to SP’s Naval Forces outlines the various endeavours and efforts 
on the anvil to incorporate the latest technology, equipment and strategy to 
strengthen the IN’s claim to a blue water entity
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The IN, which has 10 Kilo Class submarines in its inventory, can now boast of six of them armed with 
TLM capability

The modernisation refit of INS Sindhuvijay, a 877 EKM Class submarine, also commonly identified with NATO classification of Kilo Class, 
which began about two and a half years ago at a premium Russian submarine yard, called Zvezdochka, located at Severamorsk in the north-
ern region of Russian Federation, has now come to a successful culmination. Although the medium refit having been considerably delayed, 
after successful completion of all acceptance trials and proving the critical systems the submarine has now set sail homewards.

Modernisation package for six of 877 EKM Class of submarines, approved by the government, comprise a medium-refit, up gradation of 
sonar, periscope, radars, electronic warfare suites, automated and integrated weapon controls and chiefly the  retro-fitment of tube launched 
missile (TLM) capability. The Indian Navy (IN) which has 10 Kilo Class submarines in its inventory can now boast of six of them armed with 
TLM capability. This vital capability was essential for the IN not just to counter the existing capability with Agosta Class submarines in Pakistan’s 
inventory, but for security and stability in the Indian Ocean Region (IOR) which is susceptible to numerous sea-based crimes.

Although INS Sindhushastra was the last of the class to be acquired from Russia, this was the first 877 EKM submarine to be 
commissioned with TLM capability into the IN. In the present context, the most significant feature of modernisation package of INS Sind-
huvijay, however is induction of Klub-S, 3M-14E land-attack cruise missile, with a strike range of 300 km and a warhead of 400 kg. The 
modernisation package for six of the 877 EKM Class submarines with fitment of Klub-S 3M-14E missiles comes with a staggering financial 
outlay of Rs 844.58 crore. This capability however, is well worth every single penny spent to acquire the long delayed fire power for the IN 
submarines. The retro-fit of Klub-S land-attack cruise missiles, which incidentally is the latest in line of submarine launched cruise missiles 
developed by Russia has not come without the pangs of numerous failures during fitment and trials phases, including the recall of the 
submarine acceptance and trials team and the crew at several stages of the medium refit. However, such setbacks are inevitable to occur 
during pioneering efforts of inducting the top-end technologies, particularly in the cramped environment such like a submarine.  

What is of greater significance is that the current phase heralds the resolve of naval planners for the rejuvenation of IN’s submarine 
fleet, with upgraded combat efficiency, lethal fire power and longer submerged endurance. The 30-Year Submarine Plan which has the 
approval of the Government of India is assuredly geared to provide much needed teeth to this vital arm of an emerging maritime power 
of the region. Progress in the construction programme of six Scorpene submarines at Mazagon Docks Limited is well on even keel. In-
duction of Air Independent Propulsion (AIP) system into this project would undoubtedly provide the cutting edge to the submarine arm. 
Successful completion of this project should also open up vistas for a possible retro-fit of AIP system on HDW submarines, namely the 
Shishumar class, which measure could indeed be a significant milestone of the ongoing 30-Year Submarine plan.

Similarly, opening of second production line for the 4th generation Amur Class conventional submarine of Russian origin, reportedly 
with the approval of the Central government, which boasts of outfitting with the fuel cells based AIP system under this Plan, would definitely 
augment manifold the much needed strategic endurance to the IN’s submarine fleet. Optimistically looking at the evolving prospects, perhaps 
induction of AIP capable Amur Class should encourage the naval submarine planners and the force level developers to earnestly assess 
feasibility of retro-fit of similar system on board six of the modernised 877 EKM submarines to further equip them with greater submerged 
endurance to be able to optimally and operationally exploit the recently acquired cruise missile capability of the IN submarines.  . 

By Rear Admiral (Retd) Sushil Ramsay 

Cruise missile capability for IN submarines

Run Silent, Run Deep  ...Continued from page 2

Continued on page 4

‘Indian Navy targets  
85% indigenisation  
in 15 years’
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Five Year Plans to ensure convergence in 
plan implementation and projected delivery 
schedule to maintain a cutting edge for the 
IN? Are there new approaches or initiatives 
to bring about commitment and accountabil-
ity to strengthen the planning process?
VCNS: This fiscal year (FY 2008-09), the IN 
received Rs 18,659 crore ($4.3 billion), amount-
ing to 17.7 per cent of the defence budget, 
and it is anticipated that future allocations 

would be maintained at these levels. Of this, 
a roughly 60:40 ratio between capital and rev-
enue has been maintained over the years. A 
major cause of satisfaction is, of course, the 
fact that the economy is doing consistently 
well and so, even with a very low percentage 
of the GDP that is consumed by the defence 
budget (at present just less than 2 per cent), 
we still have a slightly more comfortable situa-
tion than we had in the opening few decades 
post-Independence. The major effect is that 
whereas the IN used to be an opportunistic 
buyer of hardware, it now can be far more dis-
criminating. One of the more significant features 
of the recently revised Defence Procurement 
Procedure (DPP) 2008 has been that the 
capital cases up to Rs 50 crore ($11.5 million) 
have been brought under the purview of each 
Service Headquarters. 

However, the dilemma we face in the area of 
Force Planning can be summed up in two brief 
points. Firstly, no one is willing to give us a long 
term assurance of funds—not even a bottom 
line “not exceeding” figure for three to five years 
worth of planning. Secondly, our budgetary 
grants have a life of approximately eight to nine 
months (from June to end-March), whereas the 
decision-making process never takes less than 
18 to 24 months. Under such circumstances, 
it is a challenge to utilise the allocated budget. 
There is a growing appreciation of this at the 
highest levels and I am sure our procedures 
will continue to modify over the years so as to 
address this issue.

SP’s: While the indigenous shipbuilding 
programmes and indigenisation of systems 
and equipment remain top priority for the IN, 
what is your assessment of indigenous infra-
structure and capability, both in the public 
and private sectors, to help the IN achieve its 
planned operational capability?
VCNS: The IN has taken a number of measures 
to optimise the potential created by the growing 
capability of Indian industry coupled with the 
shift in government policy to allow for private 
partnership in the defence sector. We are con-
scious of the fact that although there are some 
extremely efficient public sector units, certain 
inefficiencies do exist in this sector due to 
organisational structure and work ethos. On the 
other hand, the private sector has tremendous 
flexibility and, being result oriented, can provide 
quality goods at cost-effective prices. The pri-
vate sector, hopefully will mature soon to under-
take technology projects for IN. In recognition of 
the strengths of the private sector, the govern-
ment had appointed Dr Vijay Kelkar Committee 
to look into the issue of private sector partici-
pation in the defence industry. The committee 
had consulted the IN as part of its deliberations 

and many of the recommendations have been 
included in the DPP. The IN has launched a 
15-year programme to achieve 85 per cent 
indigenisation and is interacting extensively with 
the Confederation of Indian Industries and the 
Organisation of Small Scale Industries to iden-
tify the right sources for our equipment. Regular 
buyer-seller meets and vendor-development 
programmes are being conducted by nodal 
organisations within the IN. The procedures 
involved in registering as defence vendors have 
been made both simple and transparent, and if 
the industry is able to adhere to the specifica-
tions we need and deliver the desired products 
at competitive prices, there is immense scope 
for collaboration for mutual benefit. 

SP’s: For force level development, two 
editions of the DPP have been in vogue 
for some years now and the third edi-
tion has recently been released. Have the 
standardised procedures added values to 
overcome the inadequacies of the past pro-
cedures?
VCNS: As I have pointed out earlier, procure-
ment procedures are a constantly updating 
phenomena and I am sure each edition of the 
DPP have only helped overcome previous inad-
equacies. Responsibilities and functions having 
now been earmarked rather specifically, there is 
greater clarity and accountability. This is bound 
to improve the process of procurement.  

SP’s: After the introduction of the DPP, what 
has been the experience on decision-making 
apparatus relating to procurement? Has it 
been able to circumvent the practice of oft-
repeated frivolous queries from the finance 
and bureaucracy and brought about profes-
sional homogeneity and cohesiveness in the 
decision-making process? 
VCNS:  Firstly, let me clarify that we do not 
consider any query to be frivolous. Defence 
procurements are usually high cost and a 
country like ours can ill-afford to risk losses 
emanating from unresearched decision-mak-
ing. At the same time, you are right that we 
must also continue to make the decision-mak-
ing process more efficient and responsive 
so as to reduce time and cost overruns. I do 
believe that the balance between quick deci-
sion-making and right decision-making con-
tinues to mature as is reflective in successive 
DPPs and various initiatives that the defence 
services together with the government have 
taken in the recent past.  

SP’s: Major acquisition projects from Russia 
have faced serious problems in the past, 
some leading to avoidable controversies 
relating to cost escalation and undue delays 
in the contractual delivery schedules. To 
avoid such impasse, what improvements 
have been introduced to the established 
mechanism for monitoring and over-seeing 
the progress of defence deals with Russia?
VCNS: Ever since the 1960s, Russia, or the 
erstwhile Soviet Union, has been a major 
source of naval acquisitions, both as a conse-
quence of the friendship treaties between the 
two countries and also later. I cannot specu-
late on the controversies you mentioned, but I 
think it is quite incorrect to say that problems 
with projects are Russia specific. It is not 
unusual to have certain unforeseen issues 
come up at various stages of any large project 
and we have overseeing teams at all levels to 
attend to such matters and to keep the project 
on course. Today, we not only have certain 
acquisitions from Russia but also many joint 
development endeavours and technology 
transfer agreements with them. There are also 
institutionalised review meetings on progress 
of Russian projects and constant dialogue 
between Russian vendors and directorates. I 
am confident that whilst problems may exist 
in certain projects, there is no lack of effort on 
both sides to resolve them amicably.

SP’s: In the recent times, globally renowned 
defence suppliers have shown keen interest 
in participating in the modernisation pro-
gramme embarked upon by Indian arm forc-
es and the coast guard. Acquisitions from 

such diverse 
sources would 
unavoidably lead 
to hybrid tech-
nologies and 
unwieldy inven-
tories. How does 
the IN plan to 
cope with such 
a unique  
challenge?
VCNS: The IN 
is no stranger to 
handling vast and 
varied technology 
and equipment 
from diverse 
sources. In fact, 
the IN can pride 
itself for evolving 
in-house, a very 
successful and 
effective model 
over the past 
three decades or 
more, to simulta-
neously develop 
skill sets along 
with hardware 
and equipment 
induction from 
diverse sources 
and demon-
strating smooth 

transition to higher generation of technologies. 
This virtue is reflected not only in our platforms 
which come from various sources but also in 
the equipment-fit of our indigenous ships. We 
have learnt not only to overcome compatibility 
problems, like Electro Magnetic Interference 
and Electro Magnetic Compatibility, but also to 
manage such vast inventories.

SP’s: Going by the information available in 
the public domain, induction of top-end tech-
nology platforms, systems and equipment 
from diverse sources would be in conflict 
with the time tested policy of standardisation. 
What is your perspective on management of 
new opportunities, as also the challenges 
emerging from this new dimension added to 
the existing equipment policy?
VCNS: Indeed the predicaments of induction of 
top-end technologies would pose serious chal-
lenge before the time-tested policy of standar-
disation. But till the time the indigenous industry 
matures, no country can allow its security to 
become vulnerable by being overly dependent 
on one source. This is especially so, since you 
have to depend upon imports throughout the 
life cycle of the equipment. 

The solution, naturally, lies in indigenisation 
not only in-so-far-as ‘dependence’ or ‘standar-
disation’ goes, but also to cut costs. We are, 
thus, very vigorously processing the policy of 
indigenisation and orders for ships from abroad 
are aimed only at filling gaps in force levels. 
A two-pronged policy—transfer of technology, 
rather than mere purchase, and joint develop-
ment—are being pursued to simultaneously 
bolster our own capabilities further. 

We are very proud that the result of over 40 
years of persistence with the process of indi-
genisation has resulted in the IN achieving over 
80 per cent indigenisation in the areas of hull, 
machinery and electrical and electronics equip-
ment. We have many projects with the Defence 
Research and Development Organisation and 
with public sector or private enterprises. These 
range from electronics to machinery, Electronic 
Warfare Suites to advanced underwater sen-
sors, Combat Management Systems, radars, 
turbines, metallurgy, etc. 

SP’s: The Indian defence shipbuilding indus-
try has in the past contributed significantly to 
the force level development of the IN. What 
is your take on the defence shipyards’ exist-
ing capabilities, potential, core competencies 
and technology skills, as also the infrastruc-
ture towards continued support to the IN to 
promote national policy on self-reliance? 
VCNS:  In 1971, ships were largely of British 
origin with some recently inducted missile boats 
and submarines from erstwhile Soviet Union. 
Today, most ships are built in India with a few 
ships being imported. However, we are yet to 
attain self-sufficiency in many areas of weapons 
and sensors. Our domestic shipbuilding has 
yet to match up to that of East Asia, particu-
larly South Korea and China, due to their lower 
costs, better technology and higher productiv-
ity. While we have the capability of building the 
entire range of ships, we need to modernise 
our shipyard infrastructure and become more 
competitive. Several initiatives are being taken 
by the government in this direction. However, 
with as many as 38 ships and submarines 
under construction in Indian shipyards across 
the country, the commitment of the IN to indig-
enous construction is obvious. One of the key 
result areas to upgrade indigenous ship build-
ing technology to world standards would be to 
bring in modular and integrated construction 
technology in one of our forthcoming projects. 
This should be able to reduce the build periods 
by 50 to 60 per cent and ensure greater disci-
pline in cost estimates. 

SP’s: On the infrastructure development front, 
prestigious projects such as Karwar naval 
base and Naval Academy at Ezhimala are well 
on stream now. What are the milestones for 
full operationalisation of these state-of-the-
art facilities? Are there similar state-of-the-art 
schemes on the drawing board?
VCNS: Abridged training at the Naval Academy 
at Ezhimala has been in progress since August 
2005. We expect to commission the academy 
in January 2009 and full-fledged training will 
commence by July the same year. As far as 
the Karwar Naval Base is concerned, the 
Phase I of the project is almost complete and 
a few ships have been based there for over 
a year now. The execution of Phase II of the 
project has already commenced. It is natural 
for a growing navy like ours to have a number 
of infrastructure projects to keep pace with 
the expanding force levels. Our long term ‘IN 
Infrastructure Plan’ caters for a large number of 
schemes to ensure the necessary operational, 
material, logistics and HR support to our ships, 
submarines and aircraft 

▸▸▸ “The long-term IN 
Infrastructure Plan caters for 
a large number of schemes to 
ensure necessary operational, 
material, logistics and HR 
support to our ships, 
submarines and aircraft.” ◂◂◂

Interview: VCNS  ...Continued from page 3

▸▸▸ “Close monitoring at every 
step have ensured that the 
IN spent 100 per cent of the 
‘revised expenditure’ in the 
last two financial years, both 
in capital and revenue.” ◂◂◂

▸▸▸ “The private sector will 
hopefully mature in due course 
to undertake high technology 
projects of the IN as the scope 
for the same is huge.” ◂◂◂

Vice Admiral Suthan makes a point

The VCNS with SP’s team
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Advancement in weapon and sensor 
technology, together with network 
centric operations, has lead to a par-
adigm shift in war strategies and tac-

tics of yesteryears. The spectrum of future naval 
warfare has become wider than even before, 
ranging from Low Intensity Maritime Operations 
to full scale naval battles. Besides, increased 
proliferation of weapon systems and technol-
ogy is also likely to pose an unprecedented 
challenge to the navies in defending their 
coastlines, Exclusive Economic Zones, mari-
time assets and Sea Lines of Communication. 
Certainly, no navy would like to jeopardise its 
frontline surface and sub-surface combatants 
against increased maritime threats. 

Detection of the adversary before detection 
of own platform enables ‘first strike’ capability 
and better preparedness for withstanding dam-
age, which can significantly enhance outcome 
of any engagement with the enemy. A ship’s 
‘stealthiness’ not only reduces the detectability 
of the platform but also improves performance 
of its own sensors. Stealth—or the ‘art of 
deception’—has thus become an imperative 
consideration for the design of surface combat-
ants. In spite of shrinking defence budgets, 
navies of developed nations are engaged in 
extensive research and development in the 
area of stealth technology for meeting the 
growing threats at sea. 

However, the intended ‘stealthiness’ of 
a ship can be realised only through a well-
defined systematic stealth management plan, 
ideally commencing from the inception stage 
of ship design, continuing through the entire 
design and construction phase, and conclud-
ing with the ship’s decommissioning. 

Platform Stealth Management 
A platform at sea is vulnerable to detection 
as it displays unique characteristics, or ‘ship 
signatures’, which can be detected by an 
adversary’s air, surface and sub-surface sen-
sors or by visual means. These unique features 
are electromagnetic reflections/ emissions from 
ship’s exposed metallic surfaces, weapons, 
sensors and deck fittings, underwater-radiated 
noise due to ship’s operating machinery and 
propellers, infra red emissions from hot exhaust 
gases and hot metal surfaces, magnetic sig-
nature, ship’s wake, Extreme Low Frequency 
Electromagnetic Emissions due to rotation of 
shafts and cathodic currents, and so on. 

Minimisation of ship signatures to the levels 
of the surroundings or environment in which 
they operate thus forms the basis of design of 
a stealth warship. It is also important to holisti-
cally address suppression of various ship sig-
natures for meaningful realisation of a stealth 
ship. However, overdoing signature reduction 
may be counter-productive as the gain may be 
more than offset by the adverse impact on ship 
design and cost of construction. Hence, there 
is always a judicious ‘trade-off’ between the 
desired stealth features vis-à-vis operational 
and other ship design requirements.  

Ship Signature Management is an intrinsic 
part of not only the ship’s design and construc-
tion process but also the entire life cycle of the 
ship to ensure ‘Through-Life Stealth’. The entire 

gambit of Ship Signature Management involves 
various activities (see chart ‘Ship Signature 
Management’ ).

The first step of Ship Signature 
Management involves setting up of target sig-
nature levels, which are usually specified in 
the Naval Staff Qualitative Requirements of the 
ship. During the early design stage, predic-
tion of ship signatures using high-end software 
tools is undertaken to study and analyse the 
effect of various stealth features on ship sig-
natures. This is an extremely complex and 
iterative process, since any measure aimed 

at reduction of the signature levels will invari-
ably impact other aspects of ship design. This 
impact is carefully evaluated and analysed to 

determine the optimal signature levels. The 
process continues till the culmination of pre-
liminary or functional design stage, when the 
Statement of Technical Requirements (SOTRs) 
for various machinery and equipment are 
finalised. These SOTRs would reflect the envis-
aged signature levels.  

Apart from the stealth measures undertaken 
during the design stage, secondary or ‘add-
on’ signature suppression measures, such as 

radar-absorbent paints, radar-absorbent mate-
rial, camouflage screens, infra-red paints, infra-
red signature suppression devices, visco-elas-
tic materials for damping of machinery vibra-
tions and so on are also used to complement 
the primary design measures. Due to their lim-
ited effectiveness, such ‘add-on’ measures are, 
however, generally used for only specific local 
application and only after the primary design 
stealth measures have also been instituted.  

Prior to commencement of ship construc-
tion, it is important to draw up an exhaustive 
Stealth Quality Assurance Plan, which would 
define norms and measures to be adopted 
during ship construction for realising the envis-
aged design measures. However, it is important 
for the shipbuilder to be as stealth conscious 
as the ship’s designer, otherwise the dream of 
a stealth warship would remain restricted to the 
drawing board.  

Post construction, ranging of ship signa-
tures is the final test of realising a stealth war-
ship. Comparison of measured signatures vis-
à-vis target signature levels brings out a corre-
lation between computer generated predictions 
and measured values and serves as a useful 
feedback to the ship’s designer. However, it 
is important to pursue stealth monitoring even 
after commissioning of the ship, in other words, 
the exercise needs to be repeated throughout 
its operational phase as well as post major 
refits or overhauls, in order to ensure ‘Through–
Life Stealth’ for the ship.   

Here, the discussion will focus on Ship 
Signature Management pertaining to three of 
the relatively more important ship signatures: 
Radar Cross Section (RCS), Underwater 
Radiated Noise and Infra Red (IR) signatures. 

Radar Signature Management 
Modern day sea skimming missile seekers fly 
at supersonic speed, detect targets at long 
ranges, and avoid own detection employing 
intelligent manoeuvring algorithms, thereby 
leaving little or virtually no reaction time for 
potential targets to either evade attack or 
launch hard or soft-kill countermeasures. 
This poses a great challenge before a ship’s 
designer, as he has to ensure low detectabil-
ity of the platform despite it carrying power-
ful radars required for detection of enemy 
platforms. Further, besides being capable of 
surviving a missile hit, the platform should also 
have enough resilience for a second strike.

Reduction of a ship’s RCS can be achieved 
by judicious shaping of exposed surfaces of 
the superstructure, concealment of exposed 
deck fittings and equipment, adopting stealth 
version of weapons and sensors, ensuring 
‘uncluttered’ weather decks and so on. The 
process itself is highly complex and iterative 

Impact of Stealth Features on a Ship’s RCS
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Ship Signature Management

The procedure is an intrinsic part of not only the ship’s design and construction process 
but also the entire life cycle of the ship to ensure ‘Through-Life Stealth’

Perfecting the 
Art of Deception

Minimising a ship’s signatures to avoid detection by an adversary’s air, surface and sub-surface sensors 
forms the basis of stealth warship design

Ship Signature Management

▸▸▸ Identification of the ship’s 
noise critical machinery and 
systems and their acoustic 
treatment forms the underlying 
theme of noise management 
plan for any warship ◂◂◂
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as any ‘overdoing’ could adversely impact 
other design and operational requirements of 
the ship. High-end software tools are used for 
prediction of radar ‘hot spots’, which can be 
eliminated or at least their numbers minimised, 
keeping other design requirements in mind.

Vertical surfaces of the superstructure and 
right angle corners formed between adjacent 
surfaces of the superstructure and exposed 
deck cause very high return of the incident 
electromagnetic (EM) energy in the direction of 
threat radar. Such radar ‘hot spots’ are, there-
fore, avoided by sloping the exposed surfaces 
of the superstructure by about 7 to 10 degrees 
from the vertical (see graphic ‘Shaping 
Exposed Surfaces to Reduce RCS’ ). However, 
sloping of surfaces from the vertical to about 
15 or 20 degrees would additionally ensure that 
EM returns are minimised during ship’s rolling 
and pitching motions.

The advantage gained by sloping exposed 
surfaces, however, gets offset by reduction 
in the availability of internal volume and deck 
area of compartments. Hence, many navies 
have adopted ‘X’ form superstructure (see 
graphic ‘X-Shaped Superstructure’ ). Sloped 
exposed surfaces having ‘X’ cross section not 
only ensures low EM return (and, hence, low 
RCS) but also affords more flexibility to the 
ship designer in compartment layouts due to 
increased deck space and volume.

Besides reflection of the incident EM ener-
gy from the ship’s exposed structural surfaces, 
ship’s onboard weapons and sensors as also 
the exposed deck equipment also act as radar 
reflectors and significantly contribute to the 
ship’s total RCS signature. Modern navies are, 
therefore, adopting stealth version of weapons, 
sensors and deck equipment for their frontline 
combatants (see graphic ‘Stealth Version of 
Weapons’ ). 

Conventional missile launchers, though 
majestic in appearance on the weather decks, 
have been replaced by near invisible vertical 
tube launchers that pack much more lethal 
fire power. Multifunction phased array radars 
have fast replaced parabolic radar antennae 
and many navies are also adopting single-mast 
configuration to accommodate sophisticated 
radars and sensors to reduce the ship’s RCS 
without hampering all round visibility. RCS of 
a ship also increases due to cluttered weather 
decks caused by radar reflections from various 
deck equipment and fittings, such as capstans, 
winches, boats, davits and bollards, which can 
be minimised by concealed weather decks, as 
done by many of the advanced world navies.

In conventional warships of yesteryears, 
the contribution of bare ship (hull and super-
structure) RCS to the total ship’s RCS was of 
the order of 30 to 40 per cent, the balance 
being the RCS of exposed weapons, sensors 
and equipment and deck fittings.  In modern 
stealthy warships, bare ship component of the 
RCS is an almost insignificant fraction of the 
total ship’s RCS. Exposed weapon and equip-

ment then remain the ‘prime contributors’ to the 
RCS of a stealth warship. This has, therefore, 
shifted attention of the scientific community 
towards manufacture of RCS friendly versions 
of the weapons/sensors and other deck equip-
ment/ fittings. (See page 6 graph ‘Impact of 
Stealth Features on a Ship’s RCS’, depicting 
qualitative impact of various design measures 
on a ship’s total RCS.)

Stringent control and precautions are 
necessary dur-
ing installation of 
exposed fittings on 
the upper decks, 
since these can act 
as strong reflectors 
of the incident EM 
energy.  

Acoustic 
Signature 
Management

With accelerated 
development of air 
independent pro-
pulsion systems by 
the more advanced 
countries, the 
21st century will 
certainly witness a 
marked develop-
ment in design 
of more stealthy 
underwater plat-
forms with increas-
ing lethal capabili-
ties. To meet this 
challenge, anti-
submarine warfare 
will also undergo a 
metamorphosis of 
today’s convention-
al strategies and 
tactics. But it is 
certain that surface 
combatants have 
to be more silent 
in order to have a 
cutting edge over 
a potential adver-
sary. 

Warships at 
sea are uniquely 
identifiable by the 
noise they radi-
ate underwater.  
Radiated noise 
signatures assume 
greater signifi-
cance, because 
high underwater 
(UW) radiated 
noise of a ship not 
only lends itself to 
early detection and 
target ‘lock-on’, 
but it also severely 
degrades per-
formance of own 
sonar and reduces 
effectiveness of 

acoustic decoys. Ship’s operating machinery 
and propellers, being the primary sources of 
ship’s UW noise, therefore, need to be care-
fully selected at the ship’s design stage itself 
for effective noise mitigation. Manufacturing 
technologies and machinery employed for 
manufacture of ship borne machinery and 
propulsors, together with the available resilient 
mounts, thus become the main drivers in defin-
ing the achievable target levels.

Identification of the ship’s noise critical 
machinery and systems and their acoustic 
treatment forms the underlying theme of noise 
management plan for any warship.  Therefore, 
this activity is undertaken at the initial design 
stage itself, wherein various configurations of 
mounting arrangements, such as single or two 
stage mounting and acoustic enclosures for 
ship’s main primemovers, reduction gearboxes, 
electric power generation machinery as well 
as other auxiliary machinery, are iterated to 
analyse the contribution of each one of them 
on the overall underwater radiated noise of 
the ship. ‘Noise ranking’ of machinery allows 
prioritisation of acoustic treatment for each of 
the noise critical machinery. (See picture ‘Two 
Stage Mounting & Acoustic Enclosure for Noise 
Critical Machinery’ on page 10.)

Based on the target noise levels set for 
the platform, the target noise and vibration 
levels can be iteratively drawn-up for all noise 
critical machinery, using high end software 

▸▸▸ Minimisation of ship  
signatures to the levels of the 
surroundings or environment 
in which they operate forms  
the basis of design of a  
stealth warship ◂◂◂

Stealth Version of Weapons

X-Shaped Superstructure

Shaping Exposed Surfaces 
to Reduce RCS

▸▸▸ Overdoing signature  
reduction may be counter-
productive as the gain may 
be more than offset by the 
adverse impact on ship design 
and cost of construction ◂◂◂

Continued on page 10
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tools (see diagram ‘Noise Signature Prediction 
Software’ ). These are then incorporated in the 
equipment SOTRs, compliance to which is 
ascertained during the Factory Acceptance 
Trials (FATs) of equipment. Design of seats 
and foundations for equipment must have 
adequate ‘impedance mismatch’ for ensuring 
effectiveness of the mounting arrangement.  

After minimising radiated noise from the 
machinery for warships and using low fre-
quency noise and vibration mounts and design 
of low noise seatings, attention is now shifting 
to reduce excitation of ship structure due to 
flow of fluids. Damping treatment of machinery 
foundations using visco-elastic material are 
also being employed as ‘add-on’ suppression 
measures. However, these provide optimum 
attenuation only over a narrow frequency band. 
At high ship speeds, sound from the ship’s 

propellers becomes a significant source of UW 
radiated noise, particularly near and after cavi-
tation inception speeds. Design of low noise 
propulsors with delayed cavitation inception is, 
therefore, gaining importance to mitigate the 
contribution of propeller noise.

A detailed Noise Quality Assurance Plan 
is, however, necessary to ensure strict control 
during construction phase of the ship. Flanking 
paths or noise short-circuiting if any between 
the vibrating machinery and the ship structure, 
can lead to ‘undoing’ of noise reduction mea-
sures envisaged at the design stage. 

IR Signature Management
Hot exhaust gases from the ship’s machinery 
and hot exposed surfaces of the ship due 
to solar heating are significant sources of IR 
radiation. IR signature of a ship can be picked 

up by either ship-borne or air-borne thermal 
sensors/ cameras or by IR homing missiles. 

The IR spectrum lies between Extreme IR 
region (1 mm wavelength), that is, onwards 
of 300 Giga Hz, to near IR region (0.75 μm), 
that is, 400 Tera Hz.  However, due to typical 
characteristics of the atmosphere, IR radia-
tions get highly attenuated over the entire IR 
band except for certain wavelengths, such as 
3-5 μm (medium IR) and 8 to 12 μm (far IR), 
which are termed as ‘Transmission Windows’. 
The IR signature suppression management 
plan, therefore, needs to consider the benefits 
of suppression of the IR radiation in both the 
3 to 5 and 8 to 12 micrometer bands and a 
well-balanced IR signature suppression plan 
involves systematic reduction of all high radi-
ance sources of IR on the ship. (See graphic 
‘Comparison of IR Images of an Unsuppressed 
and Suppressed Ship’.)

Generally, reduction of plume tempera-
ture draws more attention, but it is equally 
important to address reduction of temperature 

of hot metal surfaces of the uptakes. This is 
best achieved by use of Infra Red Signature 
Suppression (IRSS) device in the uptakes of 
prime-movers (gas turbines or diesel engines) 
and electric power generating machinery (see 
graphic ‘IRSS Devices’ ). The eductor-diffu-
sor type of IRSS devices comprising ejector 
nozzle, mixing tube and multi-ring entraining 
diffusors enable cooling of the hot plume as 
well as reduction of the hot metal (funnel) tem-
perature by entrainment and mixing of ambient 
air with the hot plume. The Dres-Ball type of 
eductor-diffusor device additionally has a film 
cooled centre body (ball) that blocks the view 
into the rest of the exhaust uptake metal (due 
to the centre body), thus offering a ‘90 degree’ 
look down protection against an incoming 
IR missile, compared to low degree of look 
down for the Eductor Diffusor. However, IRSS 
devices impose additional backpressure on 
the engine and, hence, these devices need 
to be designed optimally for highest IR sup-
pression and acceptable backpressure.  In 
addition, IRSS device also increase the funnel 
exit dimensions as compared to a conventional 
funnel and these design constraints need to be 
considered during IR signature management of 
new design ships.

Other methods of reducing IR signature 
include seawater injection in the engine 
exhaust/uptakes (reduces only plume tem-
perature), seawater spraying on superstructure 
surfaces, mast and funnel (reduces IR radiation 

due to solar heating), creation of seawater mist 
and so on (see picture ‘Seawater Injection to 
Cool Hot Plume’ ).

Challenges in Ship Signature 
Management
There is constant pressure on warship design-
ers to design more sleek and stealthy ships, 
with low RCS and underwater radiated noise. 
Although, this is also the designer’s aim, but he 
is often constrained by various realistic factors 
which limit the meeting of these aspirations.  

Exposed weapons, sensors and deck 
equipment and fittings, adopting single mast 
configuration for accommodating multi-func-
tion radars and uncluttered weather decks, 
besides selection and availability of stealth 

versions of weapons, sensors and deck fit-
tings for reducing a ship’s RCS becomes a 
daunting task for the naval staff as well as the 
ship’s designer.       

Selection of noise critical machinery with 
inherently low noise and vibration levels and 
demonstration of the Original Equipment 
Manufacturers committed noise and vibration 
levels during FATs, by far is another challenge 
for ship designers. During technical negotia-
tions, equipment suppliers often commit their 
explicit compliance in meeting the stipulated 
noise and vibration levels, however, many 
of them, especially indigenous suppliers are 
found ‘wanting’ in demonstrating the committed 
levels during FATs.    

In Conclusion
With accelerated technological developments, 
three dimensional threats from lethal air, sur-
face and subsurface platforms is only bound to 
increase in the near future. Surface combatants 
of the future would, therefore, need to be ‘more 
silent’ (low ship signatures) and well equipped 
with suitable countermeasures to counter threat 
from a potential adversary. However, there 
has to be a judicious ‘trade-off’ between the 
desired stealth features vis-à-vis operational 
and other ship design requirements.   

Ship Signature Management, therefore, 
forms an intrinsic part of the ship design and 
construction process, which needs to be initi-
ated at the formative stage of ship design 
and pursued through the entire life cycle of a 
ship. Effectiveness of stealth measures is best 
realised, when these are incorporated during 
the design stage itself rather than resorting to 
their implementation during advanced design/
construction phase. However, monitoring incor-
poration of the envisaged stealth measures 
during the ship’s construction stage is equally 
important. 

The writer is Director General Naval Design at Integrated 

Headquarters, Ministry of Defence (Navy).

Seawater Injection to Cool Hot Plume

Ship Signature Management in Warship Design  ...Continued from page 7

IRSS Devices
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Comparison of IR Images of an Unsuppressed 
and Suppressed Ship

Two Stage Mounting & Acoustic Enclosure  
for Noise Critical Machinery

Noise Signature Prediction 
Software

▸▸▸ High-end software tools  
are used for prediction of 
radar ‘hot spots’, which can 
be eliminated or at least their 
numbers minimised, keeping 
other design requirements  
in mind ◂◂◂
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SP’s Naval Forces (SP’s): Since the launch 
of the first warship in India, the INS Nilgiri, 
MDL has made significant contributions to 
the Indian Navy’s (IN) efforts to acquire a 
modern, credible and potent force level. 
Building warships and submarines to designs 
originating from different countries surely 
has brought rare acclaim for the MDL from 
across the world. In a historical perspective, 
briefly narrate how the challenges were met 
at MDL over the past 40 years.
Chairman MDL (C-MDL): Started in the 1960s, 
the Leander programme was set up on a sound 
footing. The fundamental ethos required for 
warshipbuilding—that is, adherence to strict 
standards, ensuring high quality of workman-
ship and meticulous sequencing of integration 
and tests—was clearly laid down and followed 
by our workmen. These well-established proce-
dures helped MDL to adopt new technologies 
and challenges. The skill levels developed by 
the work force and the commitment displayed 
by the engineers were of great help. The fact 
that we were building frontline warships for the 
defence of our country is also a great motivat-
ing source. Consequently, between 1972 and 
2001 MDL delivered six Leander Class frigates, 
three Godavari Class frigates, seven Vikram 
Class OPVs, four missile boats, one cadet train-
ing ship, four Corvettes, two SSK Submarines 
and three Delhi Class Destroyers. In addition, 
there have been modernisation refits of two SSK 
Submarines and one Type 12 Frigate. Currently, 
we are building three Stealth Frigates, three 
Destroyers and two of the six submarines on 
order. Considering that other shiprepair works, 
some amount of commercial shipbuilding and 
substantial work on building new offshore plat-
forms were all undertaken, it is evident that the 
shipyard has achieved fair amount of output in 
the past 40 years.

SP’s: During this journey, MDL received 
orders from the IN for different classes of 
ships and submarines, requiring infrastruc-
ture upgrades, services and facility expan-
sion, technology absorption, and training for 
newer technical and human skills. How was 
the experience of managing such frequent 
changes? 
C-MDL: Changes in the types of warships to 
be built is an occupational hazard for most 
shipyards, which specialise in warship building. 
This is a universal phenomenon, as the navy 
naturally wants a good force level mix and the 
shipyards have to meet those requirements. 
Hence, we have had to work with different types 
of steels, a wide variety of propulsion systems 

and even a wider range of weapons and sen-
sors, all of which had to be integrated. The 
results show that we have been successful in 
our ventures. The IN has always chosen MDL to 

build most of its frontline vessels. During these 
changes, infrastructure upgradation and facility 
expansion have been fairly modest. Challenges 
were met by absorbing new technology through 
training and upgradation of skill levels of  
our workmen.

SP’s: At times follow-on programmes have 
been shifted to the other yards, even at the 
loss of opportunities for consolidation of 
infrastructure, building special to type exper-
tise, technical know-how and skills. Have 
such decisions disturbed the economy of 
scales in profit centres, leading to additional 
heavy investments to gear up afresh for yet 
newer projects?
C-MDL: Decisions for shifting of orders to other 
yards taken by the government may be for 
strategic reasons. While this might have led to 
some fluctuation in orderbook position, there 
has not been any additional heavy investment 
to gear up afresh for newer projects. Some of 
the special to type expertise would of course be 
lost, but this is the price to pay for not adopting 
series construction of warships and subma-
rines. The situation is, however, fast changing 
and there is greater realisation of the effect of 
such changes. 

SP’s: While executing various projects for 
the IN many controversies have emerged in 
the past, mostly relating to cost escalations, 
inexplicable delays in delivery schedules and 
lethargic work ethos. What were the attribut-
ing factors and how successfully were these 
overcome?
C-MDL: On the issue of cost escalation, you 
may like to refer to an article by Dr D.C. Winter, 
Secretary, US Navy, in the US Naval Institute 
Proceedings, sometime in mid-2007. As boldly 
stated by him, the problem starts with an initial 
underestimation. If an advanced navy has to 
confess this, some of it must be true in our 
projects as well. This is particularly so, because 
for various reasons, many critical systems of 
the ship are not fully finalised when the project 
gets off the ground. As regards time overruns, 
the phenomenon is mostly seen only in the first 
of class. Since we keep changing our projects 
frequently, it appears as if this is an endemic 
issue. The only way to set it right would be to 
insist on series production, so that time is not 
lost in preparing drawings and ordering materi-
als afresh.

As regards the work ethos in the business 
of warshipbuilding, the most crucial factor is the 
ability to make drawings and materials available 
to the workmen on time, well ahead of require-
ment. Since we start work on projects when we 
are underprepared, there is a natural gap in 
the work flow. As can be seen from the jump in 
the turnover of all the three defence shipyards 
in the past two years, it is possible to achieve 
much higher production rates with the same 
workforce, if we can generate sufficient pres-
sure of work. Luckily for MDL, the order books 
are healthy and the future even brighter. The 
output per employee has more than doubled 
in the last three years and there is still room for 
improvement.

SP’s: Having successfully executed several 
shipbuilding orders, MDL has showcased its 
potential globally. How would you like to rate 

MDL in comparative terms vis-à-vis the top 
and medium level shipyards operating in the 
Asian region?
C-MDL: This is a good question, although 
difficult to answer. Shipyards are structured 
and operated differently from each other and, 
hence, it would be difficult to compare them. I 
can only say that MDL occupies a very unique 
position as a yard capable of undertaking par-
allel construction of destroyers, frigates and 
submarines. I don’t think there are many com-
parable examples in the region.

SP’s: In the overall perspective, how would 
you envision the MDL to continue to hold its 
status as the leading shipyard of the country?
C-MDL: Warship building is a unique industry. 
The skill levels required are to be gradually 
developed over the years. MDL has been suc-
cessful in adapting new technologies and has an 
unmatchable record of having produced very reli-
able warships and submarines for the IN. It is but 
natural that we are well ahead of the rest. While 
competition indeed brings in some pressure, I am 
sure the skills developed over the years with such 
a track record of reliability would not be sacrificed 
on some pricing issues. Our strategic planners 
are well aware of these implications.

SP’s: With steady growth of shipbuilding 
industry in the country, does MDL have plans 
to expand its areas of operation into the 
commercial mercantile marine, as also to 
take on shipbuilding orders from other coun-
tries?
C-MDL: MDL has always maintained a small 
presence in the commercial sector by building 
some of the technologically intensive vessels, 
like dredgers and offshore supply vessels. 
Currently, we are building one 2,000 cubic 
metre cutter section dredger 
for Dredging Corporation of 
India Limited. This is the big-
gest such dredger to be built in 
India. We are also building two 
multi-purpose supply vessels 
for a Singapore-based compa-
ny. A careful examination of the 
leading warship builders of the 
world would indicate that these 
shipyards are always sepa-
rated from those building ships 
for the merchant marine. The 
ethos and discipline required 
for these two different types of 
shipbuilding are quite different. 
Any attempt to mix and match 
the two would only end up with 
poor results on both sides. 
Considering that MDL is a 
shipyard owned by the Ministry 
of Defence and there appears 
to be enough business for 
building naval ships and sub-
marines for the future, we will 
remain focused on what we do 
best. We have shown dramatic 
improvements in turnover in 
the past three years and have 
committed to grow further in 
future. 

SP’s: Is there a long term 
perspective plan for moderni-

sation of MDL based on evolving concepts 
and emerging technologies, such as modular 
construction and similar concepts for greater 
efficiency to cut down on lead time? 
C-MDL: After the initial modernisation of 
MDL in the 1960s and creation of submarine 
building facilities in the 1980s, a major mod-
ernisation to create an additional wet basin 
for outfitting, a modular construction work-
shop and a Goliath crane with 350 tonnes lift 
capacity is already underway. These modern 
facilities, mostly funded by the government, 
are in keeping with the policy to change over 
to modular construction in the future. All these 
would be ready in two to three years from now 
and would dramatically improve the produc-
tion capacity for the shipyard. Actions are 
already in hand to align shipyard’s design 
and equipment procurement functions to suit 
modular construction. All this would be in 
place by the time we start construction of the 
next series of frigates. The main reason for 

IN seeking some foreign participation for the 
next series of frigates is to learn and adapt 
to modular constructions in our shipyards. 
Preliminary studies for the next phase of 
modernisation, with an attempt to synergise 
the efforts of all the three defence shipyards, 
are already underway. This second phase will 
start a few years later. 

‘MDL order books are 
healthy & its future bright’
Vice Admiral (Retd) S.K.K. Krishnan, Chairman & Managing Director of Mazagon Docks Ltd who retired on  
July 31 in an interview to SP’s Naval Forces underlined the strengths and characteristics that tilt the scales in  
favour of Mazagon Docks Limited when it comes to building frontline vessels for the Indian Navy
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▸▸▸ “The only way to set right 
time overruns would be to 
insist on series production, 
so that time is not lost in 
preparing drawings and 
ordering materials afresh.” ◂◂◂

▸▸▸ “The output per MDL 
employee has more than  
doubled in the last three  
years and there is still room 
for improvement.” ◂◂◂
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SP’s Naval Forces (SP’s): Over the past sev-
eral decades, Garden Reach Shipbuilders & 
Engineers Ltd (GRSE) has successfully com-
pleted numerous warship construction proj-
ects for the Indian Navy (IN). Can you give 
a brief historical perspective on the growth 
and development of the GRSE?
Chairman & MD (C&MD): The history of GRSE 
dates back to 1884. Originally named River 
Stream Workshop, it was meant to provide 
logistic and repair facilities to the fleet owned 
by the then River Steam Navigation Company, 
England which had an office in Calcutta. On 
November 5, 1957 the name was changed to 
Garden Reach Workshop Pvt Ltd (GRW) under 
the Companies Act, 1956. It was taken over 
by the Government of India on April 19, 1960. 
In 1961, GRSE delivered the first indigenously 
built Warship, INS Ajay, a Seaward Defence 
Boat (SDB) for the IN. Over the years, apart 
from shipping, GRSE diversified into other 

fields of engineering activities. Owing to the 
growing diversified activities, the company’s 
name was changed from GRW to Garden 
Reach Shipbuilders & Engineers Ltd with 
effect from January 1, 1977. In 1977-1978, 
the management structure of GRSE was re-
organised on the basis of three functional divi-
sions—ship, engineering and engine. Based 
on the recommendations of the Admiral Datta 
Committee in 1983, appointed by the govern-
ment, GRSE invested heavily in modernisation 
and relocation of its facilities to primarily meet 
the requirements of the IN and Coast Guard. 
The Fleet Acquisition plan in 1987 enabled 
the company to formulate its plans. Eventual 
placement of orders not only improved the 
performance of the company but also several 
ships built by the shipyard were inducted into 
the IN and the Coast Guard.

The gradual development of shipbuilding in 
GRSE ranges from auxiliary vessels of the SDB 
type, harbour and ocean-going tugs, dredg-
ers, hydrographic survey vessels, bulk carriers, 
inshore/offshore patrol vessels, to the present 
day frontline warships/crafts comprising frig-
ates, missile corvette, landing ship tank, fleet 
tanker, fast attack craft, hovercraft and so on. 
Since shipbuilding commenced in GRSE, over 
600 different types of ships and crafts have 
been built—including 65 warships.

GRSE continues to remain a profit-making 
public sector unit (PSU) over the last 15 years 
and is paying dividend to the government. In 
recognition of its sustained performance GRSE 
was granted “Mini Ratna, Category-I” status 
on September 5, 2006. At present, shipbuild-
ing constitutes about 85 per cent of its Value 
of Production with Engineering and Engine 
Division contributing the balance 15 per cent. 
On July 1, 2006, GRSE acquired Raja Bagan 
Dockyard from Central Inland water Transport 
Corporation (CIWTC), Ministry of Surface 
Transport, thereby becoming India’s biggest 
defence shipyard in terms of asset holding. 
To reduce the build period of ships, GRSE 

embarked on a Rs 400-crore ($93.5 million) 
modernisation plan for construction of modern 
hull shop, dry dock, slipway, modular shop 
and 250T Goliath Crane. The modernisation is 
expected to be completed in 2010, wherein the 
Value of Production is expected to rise to Rs 
1,200 crore ($280 million).

SP’s: Of late, GRSE order books from cap-
tive customers are quite full. What was the 
experience in the past of winning orders in 
competition with other defence shipyards in 
the country?
C&MD: The three defence shipyards of the 
country—Mazagon Docks Limited, GRSE and 
Goa Shipyard Limited (GSL)—have different 
infrastructure and capacity for shipbuilding/
repairs; orders commensurate with the avail-
able infrastructure, capacity and workload. 
However, certain ships like the Fast Attack 
Crafts (FACs) built in GRSE can also be built 
in GSL. In such cases, competitive bidding 
against limited tender is resorted to.

SP’s: With the Ministry of Defence (MoD) and 
the IN placing orders for different classes 
of ships from time to time, creating afresh 
newer infrastructure and facilities, and 
acquiring new technology and know-how, 
besides training of skilled manpower—all 
add to heavy financial burden. What are the 
positive gains and penalties, consequent to 
such policy shifts by the MoD?
C&MD: Among the gains, are periodic upgra-
dation and modernisation of the shipbuilding 
infrastructure, besides remaining abreast with 
technological changes. The shift from the con-
ventional propeller design to waterjet design 
in FAC is a classic example. To achieve the 
desired speed using waterjet propulsion, the 
hull of FAC was redesigned by GRSE. The 
model test conducted thereafter achieved 
speed higher than that specified in its Build 
Specification. In recognition of design capa-
bilities, the Defence Ministry’s “Award of 
Excellence” was awarded to GRSE in 2005-06. 
The technical 
competence of 
a yard truly sur-
faces in meeting 
such challenges 
and the sense of 
accomplishment 
are immense 
motivating fac-
tors. Productivity 
improvement 
and adoption of 
cost reduction 
measures are 
the other tan-
gible gains.

SP’s: As with 
the other 
defence ship-
yards, GRSE too 
has encoun-
tered contro-
versies owing 
to cost escala-
tions, indefinite 
delays in deliv-
ery schedules, 

lethargic work culture, labour unrest and 
so on. What caused such controversies and 
how were these issues resolved?
C&MD: Delays in delivery schedules are 
encountered by shipyards the world over. It 
would be incorrect to perceive that lethargic 
work culture and labour unrest are the pri-
mary factors of delay. In incorporating indi-
genisation, technological changes and co-
ordinating with multiple vendors, slippages 
in schedules cannot be totally eliminated. 
Every effort is made to reduce the cost and 
time overruns to the extent feasible. Issues 
beyond the control of the shipyard are diffi-
cult to harness. However, GRSE enjoys good 
industrial relation, and sound measures to 
enhance productivity have in the recent past 
enabled delivery of all the four FACs within 
the contractual delivery period. Every effort 
will continue to be made to arrest delays in 
future projects. The limitations and contro-
versies are brought to mutual acceptance 
level through constant interactions between 
the shipbuilders, customers and inspection 
agencies. Construction of a ship progresses 
in stages consequent to acceptance of each 
stage by the customers’ representative, the 
Warship Overseeing Team, stationed in the 
shipyard.

SP’s: Compared to the other defence ship-
yards in the country, how would you grade 
the productivity, efficiency and profitability 
levels of GRSE?
C&MD: Productivity, efficiency and profitabil-
ity levels of GRSE are considered at par with 
other defence shipyards. GRSE is a profit-
making PSU paying dividend over the past 15 
years. For the last FY 2007-08, the dividend 
being paid was Rs 24.77 crore (provisional; 
$6 million). In the last five years, net worth has 
doubled from Rs 281.10 crore ($66 million) 
to Rs 462.05 crore (provisional 2007-2008; 
$110 million). Also a significant increase in 
value added per employee from Rs 2.60 lakh 
($6,070) to Rs 5.65 lakh ($13,000). Overall, 

GRSE has maintained MOU rating as “Very 
Good” since 1993-94.

SP’s: Is there a long-term perspective plan 
for modernisation of GRSE?
C&MD: To enhance productivity and reduce 
build period of ships, GRSE has embarked 
upon a Rs 400-crore ($93 million) modernisa-
tion programme, being funded partly from 
the IN’s budget. The modernisation drive is 
progressing in phases and envisages tech-
nology upgradation and infrastructure devel-
opment. M/s Gifford, UK, has been selected 
as consultant to oversee the modernisation 
programme. Overall effect of the infrastructure 
modernisation will lead to enhancement of 
shipbuilding capacity, offer greater flexibility 
to adopt modern/modular build strategies, 
provide a frame work for significant productiv-
ity improvement, shorter erection berth cycle 
with more outfitting at launching stage and 
effective connectivity-cum-integration of facili-
ties. The modernisation is expected to be 
completed in 2010.

SP’s: To optimally utilise available where-
withal, capacity and capabilities, as also to 
increase profitability, are there any plans for 
expansion and diversification of shipbuilding 
activities and engineering services at GRSE?
C&MD: To increase shipbuilding capacity, 
GRSE acquired Raja Bagan Dockyard from 
CIWTC. Consequently, today GRSE is the 
country’s biggest defence shipyard with four 
dry docks, five launch berths, three slipways 
and most essential covered wet basin and 
1,325 m of river front. GRSE is also vigorously 
pursuing formation of a joint venture company 
with DCNS of France and Infotech, Hyderabad. 
This would provide GRSE an opportunity to 
enter into engineering design services related 
to shipbuilding. We are also in discussion with 
private shipbuilders and firms to form public 
private partnership ventures or a joint venture 
in the field of ship construction and non-
defence platforms. 

‘In terms of assets,GRSE  
is India’s biggest shipyard’
In an interaction with SP’s Naval Forces, Rear Admiral (Retd) K.C. Sekhar, Chairman and MD, Garden Reach 
Shipbuilders and Engineers Ltd outlines the growth trajectory of the PSU and its future plans
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▸▸▸ “GRSE has embarked upon 
a Rs 400-crore modernisation 
programme, funded partly from 
the IN’s budget.” ◂◂◂

CMD, GRSE at keel laying ceremony
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DPP 2008: Highlights
Unveiled on August 1, Defence Procurement Procedure 2008 focuses more on quality and reliability
LT  G E N E R A L  ( R E T D )  N A R E S H  C H A N D

Speedier acquisition of armaments, 
systems and platforms acquired with 
greater transparency in the procure-
ment process are some of the hall-

marks of the Defence Procurement Procedure 
2008 (DPP 2008). Unveiled by Defence 
Minister A.K. Antony on August 1, DPP 2008 
focuses more on quality and reliability, and 
aims to boost the indigenous defence industry, 
encourage competition by broadening the ven-
dor base and enhance delegation of financial 
powers to the services. The 248-page docu-
ment will be operational from September 1. 

Genesis
In 2001 (post-Kargil Operation), the Group of 
Ministers was formed to reform the National 
Security System. Apart from other recommen-
dations, they also reviewed the procurement 
procedures and recommended the setting up 
of new Defence Procurement Management 
Structures and Systems. Accordingly, these 
structures and systems were set up in the 
Ministry of Defence (MoD) during the same 
year and in order to operationalise these struc-
tures and systems, the procedure for Defence 
Procurement of 1992 vintage was revised. DPP 
2002 came into effect from December 30 that 
year. It was applicable to procurements flowing 
out of ‘Buy’ decision of the Defence Acquisition 
Council. The scope of this procedure was 
enlarged in June 2003 to include procurements 
flowing out of ‘Buy and Make’ decisions. The 
procedure was further reviewed and DPP 2005 
came into effect from July 1, 2005.

DPP 2005 was also reviewed and revised 
based on experience gained in its implementa-
tion, and further enlarged to include revised 
Fast Track Procedure and Procedure for 
Indigenous Warship Building. Incorporating 
procurements categorised in the ‘Make’ cat-

egory for bridging the existing critical gap, 
it also provided the requisite framework for 
increased participation of the Indian industry in 
the defence sector. DPP 2006, thus, came into 
effect from September 1, 2006. While promul-
gating DPP 2006, it was decided that review of 
the procurement procedure would be under-
taken every two years. DPP 2008 is the out-
come of the experience and feedback gained 
in implementation of the existing procedure. 

HIGHLIGHTS OF DPP 2008

Transparency
• Vendors will be given advance informa-
tion before the issue of Request For Proposal 
(RFP) in all procurement cases except those 
which are related to security sensitive sys-
tems. 
• This information given on the Ministry of 
Defence (MoD) website will provide them 
a lead time for preparation of their offers in 
response to the RFP. 
• All verbal communications with the vendors 
during the course of trials will be confirmed in 
writing within a week. 
• The result of technical/trial evaluations along 
with reason(s) for disqualification would also 
be intimated to vendors after the acceptance 
of technical/staff evaluation reports.
• Defence Public Sector Undertakings would 
be required to sign Integrity Pact with their 
sub-vendor(s) in all cases where the procure-
ment value exceeds Rs 20 crore.

Field Trials 
• In order to increase the transparency in 
evaluation process, qualitative requirement 
of the equipment under procurement, as laid 
down by the Services Headquarters, would be 
analyzed right at the inception stage for the 
methods and agency responsible for it evalu-
ation. Trial methodology so prepared would be 
incorporated in RFP for advance information 
of the vendors. Inclusion of trial methodology 
in the RFP would ensure that there is a com-
mon assumption by all agencies involved in 
the trial including participating vendors. 
• The result of trial evaluation of the parame-
tres so far was being conveyed to the vendors 
verbally in the form of debriefing on a day to 
day basis, which has now been made manda-
tory to be confirmed as a written communica-
tion also. This would ensure adequate infor-
mation is provided to the vendors regarding 
the performance of their equipment and is well 
documented for future references. 
• Another important aspect with regard to 
providing oversight on the conducted trial pro-
cedure, in large value projects, is enlarging the 
mandate of the Technical Oversight committee, 
which is responsible to see whether trials has 
been conducted as per prescribed procedures. 

Technical Oversight committee has now also 
been mandated to oversee whether the trials 
have been carried out according to trial method-
ology given in the RFP as well as trial directive. 
• A more broad based and multidisciplinary 
trial team has been proposed in DPP 2008 for 
cases where an equipment is being procured 
for more than one Service or if it involves 
transfer of technology. 

Encourage Competition by 
Broadening Vendor Base
• In order to make broad based Service 
Qualitative Requirements (SQRs), Service 
Headquarters may obtain inputs by issuing 
Request For Information on MoD website.
• It would also ensure that vendors get 
advance information regarding likely procure-
ment schemes. 
• To ensure that SQRs are broad based 
and would result in multi-vendor situation, a 
compliance table of SQRs, vis-à-vis technical 
parameters of available equipment in as much 
details as feasible, would be prepared at the 
stage of formulation/approval of SQRs.
• If only one vendor is found compliant to the 
SQR parameters after the technical evalua-
tion stage, a review would be carried out by 
the Technical Evaluation Committee (TEC) to 
derive causes of such single vendor situation 
for recommending suitable corrective mea-
sures for review of the acquisition scheme. 

Quality & Reliability
• To ensure better reliability and quality assur-
ance, vendors would be required to give details 
of reliability model and basis of reliability predic-
tion. The efficacy of such model will be verified 
during technical and environmental evaluation. 
• A seller is required to rectify any failure 
in the equipment during the period of war-
ranty. The seller, however, is not required to 
inform the cause of such a failure. Knowledge 
of cause of failure may be of valuable help 
to the user in long term maintenance of the 
equipment. The new provision in the warranty 
clause requires that the seller shall intimate 
the assignable cause of the failure to the user. 

Enhancement of Delegation of 
Financial Powers to the Services 
• The services have been given greater del-
egation of financial powers for capital acquisi-
tion to enhance efficiency and expedite deci-
sion-making. Service Headquarters will now 
approve cases up to Rs 50 crore.
• Financial power delegated to the  
Defence Secretary has also been enhanced  
to Rs 75 crore.
• Further, the Defence Procurement Board 
would accord Acceptance of Necessity (AON) 
to cases up to Rs 100 crore. 
• Only cases above Rs 100 crore are to be 

brought before the Defence Acquisition Council. 
• To cut delays, the existing provisions for 
grant of extension of time against RFP have 
been limited to only eight weeks.
• In multi-vendor cases, once L-1 vendor is 
identified, normally there would be no need for 
any further price negotiations. 

To check long delays in issuing of RFP 
after AON and quantity vetting, a provision 
has been incorporated that the AON would 
lapse where RFP after approval of quantity 
is not issued within two years from accord of 
AON. In such cases, fresh AON will be con-
sidered only after re-examination of available 
technology and operational necessity. 

Offset Policy
Offsets are compensatory, reciprocal trade 
agreements for industrial goods and services 
applied as a condition of military-related 
export, sales and services. Rationalisation of 
licensing condition, introduction of offset bank-
ing, listing of defence products and exemption 
from offset of acquisitions under fast track 
procedures are some of the salient features of 
the New Defence Offset Policy as envisaged in 
the DPP 2008.
• Under the existing offset guidelines, a private 
industry was necessarily required to have an 
industrial licence for being entitled to partici-
pate in the offset programmes. In the revised 
guidelines a private industry will be required to 
have an industrial licence only if so stipulated 
under the guidelines/licensing requirements for 
the defence industry issued by the Department 
of Industrial Policy and Promotion.
• Offset policy has been revised to include 
offset credit banking enabling foreign vendors 
to create offset programmes in anticipation of 
future obligations. This will also enable foreign 
industry and their Indian offset partner to have 
long-term arrangements to discharge offsets 
and will thus enhance the capacity of the Indian 
industry to absorb offsets. Under the banking 
guidelines, a vendor will be able to discharge 
the banked offset credits for the RFPs which 
have been issued within two to two-and-a-half 
years depending upon the date of issue of 
RFP. The offset obligations are to be fulfilled 
coterminous within the period of main contract. 
If a vendor is able to create more offsets than 
his obligations under a particular contract, the 
surplus offset credits can be banked and would 
remain valid for the period of two financial years 
after conclusion of the said contract. 
• A list of defence products has been added 
to facilitate the foreign vendors in implement-
ing their offset obligations. 
• Acquisitions under the Fast Track Procedure 
have to be implemented in a short time to 
meet imminent operational requirements. 
These have been exempted from the require-
ment of offset. 

Defence Minister expresses hope DPP 2008 would en-
able speedy modernisation
Unveiling the document, Defence Minister A.K. Antony said: 
“The present document is the outcome of the experience and 
feedback gained in the implementation of the existing pro-
cedure.” Outlining the background to DPP 2008, he further 
pointed out, “Armed forces all over the world are in a process 
of speedy modernisation and restructuring. India cannot lag 
behind in this trend. We want a highly modern armed force, 
which will be able to respond quickly and meet any chal-
lenges.”
Antony said we have a vibrant democracy and, therefore, we 
have to follow a set of procedures for acquisition of systems and 
platforms, which must be transparent. Sometimes, the system of 
acquisition has created delays or it has created controversies. 
“We have learnt a lot of lessons from the past and we don’t 
want to repeat the mistakes. That is why every now and then, we 
are trying to improve the Defence Procurement Policies.”  . 

‘We want a highly modern 
armed force’ 

I am glad to know that your organisation has been publishing 
many books and periodicals on Defence related issues, which have 
been widely appreciated.  I send my best wishes for the success 
of your publication house and various websites on the occasion  
of 61st Independence Day.

A K Antony
Minister of Defence

I am proud to say that SP Guide Publications through its various 
publications is rendering great service to the nation about the news/
write ups and articles vastly covering defence related matters.

Rao Inderjit Singh
Minister of State for Defence Production

SP Guide Publications has been playing a stellar role in publish-
ing high-quality articles that examine in some depth the people, 
the platforms and the operations of the world’s defence forces. 
The cross-section of the community that browses through their 
journals range from very young officers to our veterans and this is 
indicative of its popularity, which is growing with every new issue. 
I take this opportunity to wish all readers of SP Guide Publications 
a glorious year ahead.

Admiral Sureesh Mehtav  
PVSM AVSM ADC

Chief of the Naval Staff

SP’s Group is a premier group of publications that has served 
to build increasing awareness on defence matters in India and 
abroad. It has maintained high standards of credible journalism 
and informed opinion. On the 61st Independence Day, I wish the 
Group and its staff, many more laurels. Keep up the good work.

Air Chief Marshal F. H. Major  
PVSM AVSM SC VM ADC

Chief of the Air Staff

GLOWING TRIBUTES FOR SP’S
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Antony to visit US 
in September
Defence Minister A.K. Antony will 
be leading a high level delega-
tion comprising Defence Secretary 
Vijay Singh, Lt General V.K. Singh, 
Air Marshal S. Mukherjee and 
S.K. Sharma, Director General 
Acquisitions in Ministry of Defence 
to the US in early September. 
With the Indo-US civilian nuclear 
agreement on track, the two 
countries are to open talks soon 
at the highest level to further 
boost security and defence part-
nership. India’s military hardware 
purchases are expected to touch a 
$50 billion (Rs 2,20,188 crore) in 
the next five years and to almost 
$100 billion by the next decade. 
Lockheed Martin and Boeing 
are vying for India’s largest ever 
defence contract worth $10 bil-
lion (Rs 44,112 crore) to sell 126 
fighter jets.

Akula class submarine set to 
join Indian Navy in 2009 
India’s aspiration to operate a 
nuclear submarine is likely to be 
fulfilled in 2009 with Russian-
made Akula class set to join the 
fleet. Accordingly, the IN is pitch-
ing for a submarine-launched 
nuclear missile to boost the 
nation’s deterrence capabilities. 
Outlining the IN’s vision for 
the future, Navy Chief Admiral 
Sureesh Mehta recently said, 
“With nuclear proliferation pos-
ing a greater threat along with 
Weapons of Mass Destruction, 
our unilateral policy of no-first-
use necessitates that India pos-
sesses a credible and survivable 
nuclear deterrent, including 
submarine-launched.” IN would 
use the Russian-made subma-
rine to train personnel for the 
indigenous nuclear-powered 
submarine, codenamed Advanced 
Technology Vehicle, under devel-
opment with the DRDO.

US Navy resumes BAMS 
UAS programme

The US Navy has announced that 
it will resume execution of the 
BAMS UAS programme following 
a decision by the US Government 
Accountability Office (GAO) to 
deny a contract award protest. 
On April 22, the Department 
of the Navy awarded system 
development and demonstration 

contract to Northrop Grumman 
Corp. which was subsequently 
protested by Lockheed Martin. 
The GAO issued its decision to 
deny the protest on August 8. 
The BAMS UAS is to be an inte-
gral part of the Maritime Patrol 
and Reconnaissance Force. As an 
adjunct to the P-8A, the BAMS 
UAS will provide persistent 
maritime and littoral intelligence, 
surveillance and reconnaissance 
to joint forces and Fleet com-
manders worldwide. 

US littoral combat ship offers 
transformational capability 

The first of the US Navy’s littoral 
combat ships, LCS-1 Freedom, 
got underway for builder trials 
which test the ship’s propulsion, 
communications, navigation and 
mission systems. The LCS is 
designed to defeat threats such 
as mines, quiet diesel subma-
rines and fast surface craft. “LCS 
is a transformational programme. 
It provides the first capability 
we’ve had to really be able to 
perform in littoral regions the 
way we believe we’re going to 
need to over the next many 
years given all the challenges 
that we see worldwide in littoral 
regions,” said Secretary of the 
Navy, Donald C. Winter.

CNS visits Japan &  
South Korea
Replying to an invitation of 
the Japanese and Korean Naval 
Chiefs, Chairman Chiefs of Staff 
Committee and Chief of Naval 
Staff, Admiral Sureesh Mehta 
was on an eight-day visit to 
Japan (August 19 to 24) and 
South Korea (August 24 to 28). 
The South Korean Naval Chief 
had visited India earlier on May 
19. In Japan, the Indian Navy 
Chief called on Defence Minister 
Shigeru Ishiba, Vice Minister of 
Defence Kohei Masuda, Chief of 
Joint Staff Admiral Takesi Saito 
and CMS Admiral Eiji Yoshil and 
Indian Ambassador to Japan 
HE H.K. Singh. Admiral Mehta 
also visited their frontline ships, 
establishments and ship yards. 
In Korea, the Admiral visited the 
Naval Academy at Jinhae. Visits 
to frontline ships, platforms were 
scheduled. He is also called on 
Minister of National Defence 
Lee San Flee and Chief of Naval 
Operations Admiral Jung  

Ok-Keun, Republic of Korea Navy.

Rheinmetall bags US order for 
“green” training ammunition
The US Marine Corps (USMC) 
has placed a $61 million (Rs 265 
crore) delivery order for MK281 
cartridges with the Düsseldorf-
based Rheinmetall Group. The 
new delivery order signifies the 
USMC’s continued commitment 
to align its procurements with 
the US Department of Defense’s 
initiative to field safer, “green” 
training ammunition. Unexploded 
Ordnance is politically sensi-
tive issue around the world. 
The USMC awarded Rheinmetall 
a five-year Indefinite Delivery/
Indefinite Quantity contract in 
2006 to supply the cartridges.

A greener, leaner St Albans 
rejoins the UK Fleet
Following a major refit, Royal 
Navy Frigate HMS St Albans is 
being welcomed back into the 
fold of the Operational Fleet. 
During the docking period, the 
Type 23 frigate received some 
significant upgrades, including 
an improved air-conditioning 
system, new sonar system that 
increases the ship’s ability to 
detect submarines, automati-
cally controlled 30 mm gun and 
electro optic device with a TV, 
and infra red camera that can be 
fired from the bridge or opera-
tions room.

Boeing awarded E-6B 
upgrade contract 
The Boeing Company has 
been awarded a sole-source 
US Navy contract to upgrade 
the service’s fleet of 16 E-6B 
airborne command, control 
and communications aircraft. In 
support of ongoing E-6B spiral 
development activities, the first 
phase of the Internet Protocol 
Bandwidth Expansion pro-
gramme will use commercial-off-
the-shelf technology to increase 
the aircraft’s wideband commu-
nications capabilities, allowing 
for real-time data transmission 
on the jet. Work on the first air-
craft will be completed in 2010. 

Australian Navy’s multilateral 
exercise Kakadu IX
Royal Australian Navy (RAN) 

conducts a multilateral naval 
exercise named Kakadu every 
alternative year and this year it 
was the ninth exercise. Over the 
past few weeks, the RAN has 
hosted naval forces from New 
Zealand, Japan, New Caledonia, 
Singapore, Malaysia, Papua New 
Guinea, Pakistan and Thailand. 
Kakadu IX was also observed 
by Indonesia, Philippines and 
India. The aim is to train to 
work together in all aspects of 
common maritime warfare and 
security.

USS Green Bay completes 
acceptance trials
The future USS Green Bay (LPD 
20) has completed acceptance 
trials and is the fourth ship 
of San Antonio Class to be 
presented to the Navy’s Board 
of Inspection and Survey for 
acceptance. This is the final 
major milestone prior to the 
Northrop Grumman Shipbuilding 
Shipyard delivering it to the  
US Navy. 

US Navy prepares remote 
minehunting system
The US Navy has completed 
technical evaluation and train-
ing of the Remote Minehunting 
System (RMS) aboard USS 
Bainbridge which enables the 
US Navy to continue training 
on the system, designed as 
part of the mine warfare mis-
sion package for the littoral 
combat ship. RMS provides a 
remote and semi-autonomous 
capability to enter anticipated 
operational areas and perform 
reconnaissance for mine threats 
prior to any manned ship 
entering the area.

Boeing bags US Navy contract 
for Countermine System 
The Boeing Company has been 
awarded a US Navy contract 
to design and develop the 
Countermine System (CMS) as 
a part of the US Navy’s effort to 
field a comprehensive Assault 
Breaching System which will help 
minimise mine-related combat 
losses during amphibious land-
ings. The unique CMS warhead 
uses the combat-proven Joint 
Direct Attack Munition guidance 
set to accurately position the 
weapon above the mines.

Iran says new weapon can 
close Strait of Hormuz 
Iran says it has “recently” 
tested a naval weapon that 
can destroy any vessel within 
300 km radius and the head of 
the Revolutionary Guards has 
said that Iran could close the 
Strait of Hormuz “easily and 
on an unlimited basis” if Iran 
is ever attacked. The claims 
come amid an ongoing stand-
off between Iran and the West 
over Tehran’s disputed nuclear 
programme. It is estimated that 
last month more than 15 mil-

lion barrels per day of crude 
oil from Persian Gulf produc-
ers passed through the strait, 
and the majority went to Asia, 
Europe, and the US.

First Northrop Grumman built 
WMSL 750 commissioned
Northrop Grumman Corporation-
built National Security Cutter 
USCGC Bertholf has been com-
missioned, becoming the US 
Coast Guard’s most capable 
and technologically-advanced 
maritime asset. The ship is 
418 ft long, with a 54-ft beam, 
powered by a twin-screw com-
bined diesel and gas turbine 
power propulsion plant. 

Fincantieri to build two new 
submarines for Italian Navy
Fincantieri will build a second 
pair of “Todaro” Class Type 
U212A submarines. The order 
was awarded by NAVARM 
(Italy’s directorate-general for 
naval armament) for the Italian 
Navy. The construction of the 
two new submarines will start 
in 2010.

Submarine New Hampshire 
completes first voyage

New Hampshire (SSN 778), 
the nation’s newest and most 
advanced nuclear-powered 
attack submarine, returned to 
the General Dynamics Electric 
Boat shipyard after completion 
of its first voyage in open seas, 
called alpha sea trials.
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Japanese defence ships Kashima, Asagiri and Umigiri visited Mumbai from August 23 to 26. 
Both JDS Asagiri and Umigiri are frontline destroyers with a displacement of 2,500 tonnes 
and carry Sea Hawk Helicopter. JDS Kashima is a 5,000 tonnes training ship and embarks 
115 midshipmen trainee officers of the Japan Maritime Self Defence Force. The itinerary 
included visits to Indian ships and interactions with functionaries of the Indian Navy. On 
August 26, the ships participated in PASSEX along with India’s Delhi Class and Corvette. 
The PASSEX involved OOW manoeuvres, flying exercise, cross deck flying, photo exercise, 
underway replenishment, jackstay and steam past, besides other exercises. . 

Japanese defence ships visit India

Appointment
VICE ADMIRAL VIJAY SHANKAR 
TO TAKE OVER AS C–IN–C, 
ANDAMAN & NICOBAR 
COMMAND

Vice Admiral Vijay 
Shankar, at present 
the Commander–
in–Chief, Strategic 
Forces Command, 

is likely to take over as C–in–C 
Andaman & Nicobar Command 
on September 30. He takes 
over from Air Marshal S. 
Radhakrishnan. An alumnus 
of the 34th NDA Course, Vice 
Admiral Shankar was commis-
sioned in the Indian Navy on 
January 1, 1970. A specialist 
in Navigation and Direction, 
he holds an MSc in Defence 
Studies and is a graduate of 
the Defence Services Staff 
College, Wellington, Naval 
Higher Command Course and 
the Naval War College at 
New Port, USA. Vice Admiral 
Shankar is a recipient of the 
Param Vishisht Seva Medal 
and Ati Vishisht Seva Medal. 

Korean naval chief with 
Admiral Sureesh Mehta,  
during his first ever  
visit to India

Korean Naval 
Chief in Delhi
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