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Blue-Water Navies in  
Brown-Water Operations
nonetheless, in the coming era, the challenge 
of threats such as those from asymmetric 
warriors and piracy, coupled with gunrunning 
and drugs smuggling, will only grow. 

Commander (Retd) Neil Gadihoke
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Emerging ASW Calculus 
there is definite need for the navy’s 
leadership to renew its interest in core anti-
submarine warfare (aSw) competencies 
and for aSw to dawn a new avatar that 
can handle the threat from submarines, 
conventional and nuclear, operating in the 
littorals as well as the vast and distant sea 
areas around our coast, island territories and 
areas of concern. 

Commodore (Retd) C.P. Srivastava
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Blue-Water  
Unmanned Aerial Vehicles

the Indian army and Indian navy have 
issued a request for proposal (rFP) for 
95 mini-Uavs. Companies which may be 
involved are Israel’s Bluebird aero Systems, 
Innocon and others.

Lt General (Retd) Naresh Chand
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Striking Stealthily from  
the Deep 
the Indian navy wants aUvs that can carry 
variable payloads like high definition sonars 
and underwater cameras for surveillance 
and reconnaissance activities of the seabed, 
such as MCM operations, oceanographic 
survey and specialised mapping.

Rear Admiral (Retd) Dr S. Kulshrestha
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Raytheon Shows the Way 
Over the past decade, India has begun to 
address the maritime threats and challenges 
it faces with the installation of radar 
systems. But there are significant gaps in 
the surveillance coverage and the means 
to integrate local, regional and national 
information. 

Lt General (Retd) Naresh Chand
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A navigation and direction specialist, Vice Admiral R.K. Dhowan took over as the 
Vice Chief of the Naval Staff (VCNS) on August 31, 2011. In an interview with  

SP’s Naval Forces, he informed that efforts are under way to provide further impetus 
to the indigenisation process across the entire canvas of acquisition.

‘Indian Navy is evolving 
into a versatile and potent 
force, capable of a variety 

of operations ranging from 
coastal security to blue-water 

operations’

Bonus DistriBution at  
Euronaval 2012, Paris
visit us at Booth a43

See page 16
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This issue coincides with the 23rd Euronaval 
show being held from October 22 to 26, 2012, 
at the Le Bourget Exhibition Centre, Paris in 
which SP Guide Publications is participating 
with full force. The lead feature in this issue is 
an exclusive interview with the Vice Chief of 
the Naval Staff, Vice Admiral R.K. Dhowan in 
which he articulates a blueprint of the Indian 
Navy’s role and future capability building plans. 
On the combat naval power he states, “To safe-
guard our maritime interests, the Indian Navy 
operates a balanced force comprising an air-
craft carrier, multi-role destroyers and frigates, 
fleet tankers, amphibious ships and a multitude 
of other aviation and sub-surface combatants” 
and on capability building, he states, “In terms 
of force accretions in the immediate future, we 
are acquiring ships, submarines and aircraft in 
accordance with our long-term plans.” 

The concept of brown-water operations is 
catching on due to the enhanced requirement of 
coastal security and as usual the US Navy has 
taken the lead with their doctrine of littoral warfare, 
thus an article has been included on it. The anti-
submarine warfare has also added littoral warfare 
as an added role apart from the classic role of 
lurking in distant waters and so an article on the 
subject is relevant. In the article on “Blue-Water 
UAVs”, the author exposes the current systems 
and future trends. This is followed by an article on 
unmanned underwater sensors and weapon car-
riers, a major trend which is catching on.

The article on “precision approach radar” 
takes you into the exciting world of opera-
tions of maritime aircraft from an aircraft car-
rier. Raytheon has come out with an interest-
ing concept on coastal security, which is very 
much workable. This subject is very much 

applicable to India and thus its salient aspects 
are included. This issue rests its oars with the 
usual News Digest which brings out that a lot 
is happening in the maritime scenario in India. 
We wish all you readers a happy Dussehra 
and a very happy Deepawali.

Jayant BaranwaL
Publisher & Editor-in-Chief

 IntervIew

SP’s Naval Forces (SP’s): Indian Navy 
for decades has pursued a visionary 
approach for technology-intensive mari-
time force planning and development. 
What mechanism is adopted to create and 
sustain a three-dimensional, technology-
enabled and networked-force to deal with 
the dynamics of evolving challenges?
Vice Chief of Naval Staff (VCNS): India is 
essentially a maritime nation with a natural 
outflow towards the seas. The responsibil-
ity of protecting and safeguarding our vast 
and widely dispersed maritime assets and 
interests falls squarely on the shoulders of 
‘men in white uniform’. Sequentially thus, 
it behoves upon the Indian Navy to ensure 
that our maritime interests which have vital 
linkages and relationship with the nation’s 
economic growth are allowed to develop 
unhindered both in peace and war. To safe-
guard our maritime interests, the Indian 
Navy operates a balanced force comprising 
an aircraft carrier, multi-role destroyers and 
frigates, fleet tankers, amphibious ships 
and a multitude of other aviation and sub-
surface combatants. As a highly balanced 
maritime force, the Indian Navy is capable 
of blue-water operations in the Indian 
Ocean region (IOR) and beyond, in pursuit 
of national interests. The present force lev-
els of the Indian Navy are being further aug-
mented to encompass future tasks, as also 
confronting emergent challenges of piracy 
and sea-borne terrorism in the IOR and 
shouldering the responsibility of coastal 
security. In terms of force accretions in the 
immediate future, we are acquiring ships, 
submarines and aircraft in accordance with 
our long-term plans. Force structure plan-
ning for the future is a complex process. A 
large number of factors, future scenarios, 
trends and indicators are analysed in-depth 
to formulate the guidelines for our acquisi-
tion process. The Maritime Capability Per-
spective Plan (MCPP), prepared by the Indian 
Navy, aims at building the force structure 
necessary to respond to a vast spectrum of 
requirements. The MCPP has been suitably 
enmeshed into the Long-Term Integrated 
Perspective Plan (LTIPP) of the armed forces. 
The blueprint of the future Indian Navy has 
been charted on self-reliance and indigeni-
sation, and our preferred choice of induct-
ing ships and submarines has been through 
the indigenous route. Currently, of the 45 
ships and submarines under construction, 
42 are from Indian shipyards. The acquisi-
tion programme is continuing apace and 
over the next few years we expect to induct 
a wide variety of ships, submarines and 
aviation assets. 

SP’s: What has been the experience on 
allocation of requisite resources, compet-
ing capability and budgetary demands to 
ensure planned growth and sustenance of 
a vibrant maritime force?

VCNS: It has been our endeavour to opti-
mally utilise the funds allocated to the Indian 
Navy by stretching each rupee to the maxi-
mum and achieving much more with much 
less. The requirement of cutting-edge high 
technology equipment of the Navy makes it 
a capital-intensive service and hence capital 
expenditure, which represents modernisa-
tion and asset building capability, determines 
the future capabilities of the Indian Navy. 
Acquisition of ships and submarines because 
of their complexity and size; have protracted 
development and construction periods and 
therefore, require long-term commitment 
of funds. Further, capital procurements 
are complex in nature, and are divided into 
various phases that include identification 
of areas requiring capability enhancement, 

analysis of effectiveness of costs and sched-
ules and preparation of realistic estimates 
and timely projections. Further, some of the 
overriding factors which dictate naval fund 
requirements for the future are addressing 
capability gaps which exist in the Navy, and 
attaining the correct mix of force levels that 
would provide the Navy with a credible com-
bat capability. In addition, efforts are also 
under way to provide further impetus to the 
indigenisation process across the entire can-
vas of acquisition.

SP’s: Over the past decade, there has 
been a major overhaul in the decision-
making processes and policy apparatus 
for defence acquisition and procure-
ment. How would you like to describe the 

revamped environment in the context of 
Indian Navy’s aspirations to take forward 
its maritime capability perspective plans?
VCNS: The Defence Procurement Proce-
dure (DPP) since its inception in 2002 has 
undergone periodic revisions. Along the 
way, new ideas have been assimilated to 
enhance probity and transparency, provide 
a level playing field for the industry, and 
streamlining of the acquisition process. 
One of the focus areas while evolving the 
DPP has been the stress on self-reliance 
and indigenisation. Consequently, the 
present DPP includes procedures which aid 
expeditious procurements while adhering 
to the requisite norms considered neces-
sary for accountability and transparency. 
The current version of DPP has two impor-
tant additions, viz. introduction of new cat-
egorisation called ‘Buy and Make (Indian)’ 
and a dedicated section on shipbuilding 
on competitive basis. The ‘Buy and Make 
(Indian)’ categorisation is aimed at enhanc-
ing indigenisation and the Navy has been 
a pioneer in utilising this category. The 
second important addition, i.e. introduc-
tion of a dedicated section on shipbuild-
ing on competitive basis, provides defence 
shipyards and private shipyards an equal 
opportunity to participate in shipbuilding 
projects on a level playing field.

The DPP has been periodically revised 
with a view to further streamline the acqui-
sition procedures. There is also a constant 
effort, at all levels, to encourage indigenisa-
tion and self-reliance in defence prepared-
ness. The Indian Navy has always been a 
staunch supporter of such initiatives and 
wherever feasible, has opted for home-
grown defence products, provided they 
meet the operational criteria. 

SP’s: While the indigenous shipbuilding and 
indigenisation of systems and equipment 
remain the cornerstone of Indian Navy’s 
thrust towards self-reliance, what is your 
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‘Our focus has been to 
augment capability through 
induction of modern platforms 
and weapons and sensors. 
For instance, airborne 
maritime surveillance and 
enhancement of air defence 
capability are issues that  
are going to receive  
definite impetus.’
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assessment of indigenous infrastructure 
and capability of our shipbuilding indus-
try, research and development organisa-
tion and defence industrial complex?
VCNS: The Indian Navy has wholeheartedly 
supported indigenisation programmes 
in consonance with our overall national 
vision of sustained growth and self-reli-
ance. It is a matter of significant achieve-
ment that the modernisation programme 
of the Navy is focused towards indigenous 
warship construction and is largely driven 
by Indian shipyards and industry. Conse-
quently, we are one of the few countries in 
the world having the capability to produce 
a wide variety of warships, ranging from 
an aircraft carrier to fast attack craft and 
submarines. The recently inducted indig-
enously built ‘Shivalik’ class stealth frig-
ates have demonstrated the capability of 
defence shipyards to deliver quality ships. 
Our quest for indigenisation has resulted 
in public sector shipyards devoting their 
capability and capacity towards warship 
and submarine construction.

However, we still have some way to go 
in matching up to the global standards in 
respect of “build periods”. Our shipyards 
need to adopt modern methods of ship con-
struction such as ‘modular construction’ 
and ‘integrated construction’ to shorten 
build periods. Shipyards also need to fur-
ther enhance their design capabilities in 
order to be more competitive and capable.

SP’s: The government has steadily 
encouraged private sector to participate 
in defence towards greater indigenisa-
tion. What is your assessment of ship-
building capabilities in the private sector 
to ease increasing burden upon defence 
shipyards, especially with reference to 
recently approved guidelines on forma-
tion of joint ventures?
VCNS: The scope for expanding the capac-
ity of the existing public sector undertak-
ing (PSU) shipyards is limited, as the avail-
able waterfronts, land and existing support 
infrastructure cannot be expanded beyond 
a point to meet the growing demands of 

Indian Navy and the Indian Coast Guard. 
Therefore, there is a need to involve private 
shipyards in the process of warship-build-
ing, by tapping their significant resources 
in terms of both contemporary technology 
and large capacity. It is towards this end 
that private participation has already been 
initiated for building less complex auxiliary 
ships. PSU shipyards are also keen on tap-
ping partnerships. Shipbuilding capability 
needs to be treated as a national asset and 
the capacities available across the coun-
try may have to be synergised to meet the 
warship-building aspirations and require-
ments of the Indian Navy. 

SP’s: What is your perspective on deal-
ing with emerging new opportunities for 
induction of technologies from diverse 
sources adding new dimension and chal-
lenges to the existing equipment policy?
VCNS: The Indian Navy is evolving into 
a versatile and potent force, capable of a 
variety of operations ranging from coastal 
security to blue-water operations. To meet 

the requirements of these roles, a quantum 
jump in induction of technologies asso-
ciated with stealth design of platforms, 
more capable sensors and well-networked 
combat management systems is inescap-
able. There is no ‘one-stop’ solution for the 
plethora of technology that the Navy would 
need to imbibe and absorb. The leveraging 
of new technologies also poses challenges 
in terms of maintenance and upkeep. 
Towards this, the skills of our workforce 
needs to be constantly honed, including 
subject specific, and vertical specialised 
training. With the induction of emerging 
technologies, the support infrastructure 
is also set to grow by leaps and bounds. 
Further, induction of new technologies 
also provides adequate opportunities to 
the Indian industry to augment the Navy’s 
capability in niche areas.

SP’s: On the capacity augmentation and 
infrastructure development front what 
are the state-of-the-art plans for the 
Indian Navy, with milestones for their 
operationalisation?
VCNS: Primarily, our focus has been to aug-
ment capability through induction of mod-
ern platforms and weapons and sensors. 
For instance, airborne maritime surveillance 
and enhancement of air defence capability 
are issues that are going to receive definite 
impetus. Additionally, efforts to induct 
assets and develop suitable infrastructure 
to augment forces available for low intensity 
maritime operations (LIMO) and protection 
of off-shore assets and coastal security tasks 
will also receive close attention. Focus is also 
being given to progress induction of plat-
forms in order to achieve a balanced ‘force 
mix’ for roles, missions and objectives in our 
primary areas of interest and facilitate ‘out 

of area’ operations. Significant attention is 
also being paid to augment and build tech-
nical and support infrastructure for main-
tenance of new induction platforms and 
undertake repairs of state-of-the-art equip-
ment being inducted in the service. Amongst 
the other objectives, the impetus required to 
attract and retain first-rate personnel while 
working towards rationalisation of manning 
policies is another focus area.

On the infrastructure front, the last few 
years have witnessed a sustained focus 
on enhancing our operational, technical 
and administrative infrastructure. Phase-I 
of the naval base at Karwar, under Proj-
ect Seabird, has been completed. We are 
now pursuing the next phase of the proj-
ect, which caters to the infrastructure to 
accommodate additional ships, subma-
rines, and support craft planned to be 
based there. Special focus is also being 
accorded to develop our infrastructure and 
facilities in the Andaman and Nicobar and 
Lakshadweep and Minicoy Islands, which 
act as extended arms of India in the Bay of 
Bengal and the Arabian Sea.

The seas around us are gaining new-
found importance as each day goes by and 
there is no doubt that the current century 
is the ‘century of the seas’.  It is therefore, 
imperative for the Indian Navy to have 
multi-dimensional forces capable of oper-
ating across the spectrum of operations in 
the maritime domain. SP

IntervIew

Sin título-1   1 03/10/2012   9:37:14

‘It has been our endeavour 
to optimally utilise the funds 
allocated to the Indian Navy 
by stretching each rupee to 
the maximum and achieving 
much more with much less’

INS Shivalik

PhOtOgraPh: Indian Navy
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n Commander (retd) neil Gadihoke

T
he TeRMINOLOgIeS ThAT 
DeSCRIBe the ‘types’ of navies 
are loosely defined; and 
their meanings have changed 
throughout history. Expressions 

like blue-water navy, green-water force 
and brown-water operations are men-
tioned and written about without clear cut 
demarcations. This perplexity is inevitable, 
given the varying perceptions and interpre-
tations of matters maritime, in different 
parts of the world.

Blue-water capability implies that a 
fleet is able to operate on the high seas, but 
there is no agreed definition of the term. It 
entails force protection from sub-surface, 
surface and airborne threats and a sustain-
able logistic reach. In public discourse, the 
cliché ‘blue-water navy’ is considered to be 
strongly linked to the maintenance of air-
craft carriers and heavily armed destroy-
ers. The navies of US, UK and France are 
established blue-water navies while those 
of China and India are rapidly emerging 
as new members of this exclusive club. A 
blue-water navy is capable of operating far 
from its home shores and has the capabil-
ity to exercise a degree of sea control, so as 
to dominate the major lines of ocean going 
commerce. Thus, ships that can execute 
blue-water functions must have substan-
tial endurance, better sea-keeping abili-
ties and sophisticated communications as 

compared to those employed for non-blue-
water roles.  

A ‘brown-water navy’ focuses on coastal 
operations and primarily takes a defen-
sive role. Colloquially, the brown-water 
area encompasses areas close to the coast, 
invariably within the territorial waters of 
the country. It is the most important mari-
time arena, in which are found the majority 
of a nation’s maritime policing efforts, and 
environmental and economic attributes. 
In a few instances, the term ‘green-water 
navy’, has also been used. The green-water 

environment extends from the outer edge 
of the brown-water area, past the continen-
tal shelves, archipelagos and islands; per-
haps 100 miles (160 km) from shore.

While a blue-water navy can project 
power into another nation’s littoral, when 
it does so, it remains susceptible to threats 
from less capable forces, such as asymmet-
ric tactics from fast attack craft. As a case 
in point, on October 12, 2000, the US Navy 
destroyer USS Cole was attacked by terror-
ists in Aden harbour. This attack by a boat 
loaded with cache of explosives resulted in 

killing of 17 sailors and wounding of 39, 
apart from seriously damaging the destroyer.

Most existing conventional maritime 
forces are a reflection of the erstwhile phi-
losophy that mandated keeping track and 
combating big warships of opposing blocks 
during the Cold War, but today find ill-suited 
to gather intelligence on terrorists using rub-
ber dinghies. The sobering thought after the 
ghastly assault on Mumbai in 2008, termed 
as 26/11 attacks, was that nations needed 
a stronger Coast guard before they need 
a blue-water navy. Conversely, if invest-
ments have already been made in blue-water 
navies, they will have to learn to regress to 
brown-waters to combat activities of asym-
metric warriors and pirates.

Since conventional high value plat-
forms are an overkill to counter such activ-
ities, appropriate platforms and tactics will 
have to be thought of. The cue for such 
force restructuring can be taken from the 
US Navy which has developed the littoral 
combat ship (LCS) designed from keel up 
for asymmetric threats. The LCS is an inno-
vative concept because it is designed to be 
a plug-and-play vessel. It replaces three 
kinds of ships: mine sweepers, coastal 
patrol craft and frigates, by the ability to 
switch the mission packages. LCS is a fast, 
highly manoeuvrable, networked-surface 
combat ship, which is a specialised variant 
of the family of the US future surface com-
bat ships, known as DD(X). In sum, LCS is 
designed specifically to satisfy the urgent 
requirement for shallow draft vessels to 
operate in the coastal waters in order to 
counter growing asymmetric threats. 

Over the years, the Indian Navy has been 
fairly involved in brown-water operations 
such as coastal surveillance and anti-piracy 
operations. Such brown-water tasks can be 
divided into two broad categories: low inten-
sity maritime operations (LIMO) and mainte-
nance of good order at sea. Without doubt, 
these commitments are here to stay. LIMO 
involves the graded application of maritime 
military power against state-sponsored or 
non-state actors undertaking anti-national 
activities. The Indian Navy and the Coast 
guard have been engaged in such duties in 
the Palk Bay, along India’s maritime bound-
ary with Sri Lanka, since the late 1980s in ‘Op 
Tasha’. This was to prevent exodus of refu-
gees to India as also to prevent any support 
to the erstwhile Liberation Tigers of Tamil 
ealam (LTTe) by their sympathisers. On the 
West Coast too, the Indian Navy has been 
conducting surveillance operations since 
1993, along the coasts of Maharashtra and 
gujarat, called ‘Operation Swan’. This is to 
prevent the clandestine smuggling of arms 
and explosives consequent to the Mumbai 
blasts of 1993. In the coming decade, the use 
of the seas by terrorist organisations is likely 
to see an increase, as their movement on 
land becomes more difficult. The audacious 
attacks of 26/11 on Mumbai are testimony to 
this fact, more so as the terror infrastructure 
remains intact in our immediate neighbour-
hood.  As a critical tool of national security, 
the Indian Navy is duty-bound to thwart the 
terrorist designs. Involvement of the Navy 

Strategy

Nonetheless, in the coming era, the challenge of threats such as those from asymmetric warriors and piracy, coupled 
with gunrunning and drugs smuggling, will only grow. This is owing to the fact that India’s maritime neighbourhood 
encompasses states which are economically weak and susceptible to fundamentalist ideologies.

Blue-Water Navies  
in Brown-Water Operations

Visit, board, search, and seizure team 
members form a security bubble aboard 

a destroyer; (below) Marines fast-rope to 
the deck of the amphibious dock landing 

ship during a visit, board, search and 
seizure exercise.

PhOtOgraPhs: Us Navy
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in Operation Tasha and Operation Swan 
since the early 1990s is a classic example of 
a blue-water navy being tasked for low end 
functions in the war fighting spectrum, the 
so-called brown-water tasks.

Further, the International Maritime 
Bureau has assessed that two-thirds of 
all piracy cases occur in the Indian Ocean 
region, in areas such as the Somali coast or 
the Malacca Strait, where either the authority 
of the state is weak or heavy traffic provides 
cover for unlawful activities. Piracy off the 
coast of Somalia has grown exponentially in 
the recent past. A large percentage of India’s 
trade, including oil and fertilisers, passes 
through the gulf of Aden. The safety and 
unhindered continuity of maritime trade, 
through ships that transit this route, is a pri-
mary national concern as it directly impacts 
our economy. About 25 Indian flagged mer-
chant ships transit the Gulf of Aden every 
month. In addition, the crew of many for-
eign flagged vessels comprise Indian nation-
als, as India contributes seven per cent of 
world’s seafarers. As a fallout of these statis-
tics, the Indian Navy’s involvement in anti-
piracy operations has grown steadily over 
the years. Since 2008, about 2,000 merchant 
ships of various nationalities have been 
safely escorted by the Indian Navy in the 
Gulf of Aden and it has prevented more than 
40 piracy attempts on merchant vessels. 
Quite clearly, the Indian Navy’s commitment 
to anti-piracy operations is here to stay.

The hardest part in building and main-
taining a blue-water navy is the time it takes 
to engender skills of seafaring and the force 
structures. There is no other way of prepar-
ing for blue-water functions but by sailing 
the high seas and remaining deployed in far-
flung oceans of the world for long stretches 
of time. A fleet that does not spend a good 
amount of time out of the harbour is not 
a blue-water navy, regardless of the type of 
ships or technology it possesses.

The crew skills required for counter-
terrorism operations are intrinsically dif-
ferent from those attained in working-up 
warships for the traditional battle and 
cannot be exercised by a blue-water navy 
at a moment’s notice. Training for boat-to-
boat interdictions, helicopter air-assault 
and visit board search seizure (VBSS) 
 operations, is critical for combating the ter-
ror network and anti-piracy operations. The 
crew undertaking such operations would 
need to train regularly in choppy seas or 
huge swells to master boat handling, have 
a high proficiency with small-calibre arms 
and floatation equipment. VBSS crew would 
also need to have an in-depth knowledge 
of merchant vessel layout, takedown pro-
cedures, search techniques and linguistic 
skills. In a nutshell, the crew onboard a 
combat-ready warship prepared for open 
ocean battles attains a set of very demand-
ing skills which are highly perishable. If 
their role is subsequently diversified, then 
the training loss for traditional missions is 
intangible and difficult to make up. 

Insofar as building a blue-water navy 
is concerned, the challenge is equally 
immense. The ground and air forces can 
be structured and restructured to combat 
the asymmetric warriors or other emerg-
ing contingencies. Investments in naval 
fleet, on the other hand, lack this flexibility 
since building fleets entails a long gesta-
tion period. A typical destroyer will take a 

minimum of 10 years from design to com-
missioning, an aircraft carrier even longer. 
Once built, they stay in service for several 
decades. Thus, the ships once built up for 
open ocean battles and blue-water opera-
tions may not be the prudent options for 
brown-water functions where lighter and 
‘nimble footed’ vessels are mandated.

In India, a significant portion of the 
brown-water operations relate to the tasks 
associated with the maintenance of good 
order at sea. With the establishment of the 
Coast guard in 1978, most law enforcement 
aspects of the constabulary role within the 
maritime zones of India have been trans-
ferred to it. Nonetheless, in the coming era, 
the challenge of threats such as those from 

asymmetric warriors and piracy, coupled 
with gunrunning and drugs smuggling, will 
only grow. This is owing to the fact that 
India’s maritime neighbourhood encom-
passes states which are economically weak 
and susceptible to fundamentalist ideolo-
gies. Cooperative use of maritime forces to 
counter them, will dictate that the Indian 
Navy provide substantive support to Coast 
guard functions. Thus, for the Indian Navy, 
concurrently tackling the onus of being a 
blue-water navy while undertaking brown-
water responsibilities, will remain an eter-
nal challenge.

In conclusion, it is reiterated that 
unlike land and air, the sea is barely 
policed even today. Further, in the pres-

ent age, maritime security needs to be far 
more complex. The nature of the ocean 
and the economics of modern maritime 
trade combine to create conditions that 
are quite favourable to the asymmetric 
warriors and pirates. For traditional blue-
water navies, the need to enhance their 
relevance and value is compelling, for 
a force structured to operate in the war 
against terrorism or piracy, would have 
the added benefit of operating in a very 
visible manner. Assisted by the media in 
gaining public viewership, such a Navy 
would appeal much more to the ‘gallery’ 
and therefore have a much greater assur-
ance of continued public support and 
future funding. SP

Strategy
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Blue-water capability implies 
that a fleet is able to operate 
on the high seas, but there is 
no agreed definition of  
the term
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n Commodore (retd) C.P. SrivaStava

I
N The NeW WORLD order, ‘economic 
considerations’ rather than ‘ideologi-
cal kinship’ are the primary drivers 
of the national security paradigm. 
One therefore hears more of nation 

grouping such as Brazil, Russia, India, 
China and South Africa (BRICS), European 
Union (eU) and Association of South east 
Asian Nations (ASEAN), rather than North 
Atlantic Treaty Organisation (NATO) and 
Warsaw. Consequently, global as well as 
regional navies are in the process of refo-
cusing their maritime strategies towards 
‘influencing events on land’ through pres-
ence, manoeuvre and if need be, coercion 
from sea. The maritime wars of tomorrow 
would be fought not only close to our 
shores and sea lines of communications 
(SLOC), but also in other globally dispersed 
areas of interest and vulnerabilities. These 
‘distant battlefields’, may, in fact, hold the 
key to our national security and ought to 
be the focus of the maritime campaign.

The Distant Battlefield and Submarine 
Operations: An adversary’s oil-field in Africa 
is as vital an asset as the super tanker car-
rying the crude through the  Arabian Sea or 
the terminal at a third country’s port which 
is connected through pipelines over land to 
the refinery on the adversary’s mainland. 
Submarines of tomorrow, conventional or 
otherwise, would therefore be designed and 
deployed to firstly overcome this ‘tyranny of 
the distant battlefield’ and secondly operate 
increasingly in the littorals. For this, subma-
rine capability managers are already push-
ing the envelope by addressing the four Ps: 
propulsion (speed and endurance), payload 
(variety, quantity and precision), perpetual 
connectivity (bandwidth and near-uninter-
rupted) and people’s concerns (endurance 
and effectiveness).

The Emerging ASW Calculus
Traditional anti-submarine warfare (ASW) 
has been influenced by three realities—the 
new subsurface battlespace, the metamor-
phosed threat and diminishing ASW assets 
and resources. Firstly, the ASW battlespace 
has shifted towards the shallow, dense and 
acoustically adverse littorals. This however 
has not diminished the need to maintain 
underwater surveillance against quiet sub-
marines, over large areas of interest and 
over prolonged periods of time.

Secondly, while globally, the threat is 
now predominantly from smaller, deep 
diving, and ultra quiet diesel, electric and 
air-independent propulsions (AIP) boats, in 
our areas of ‘immediate concern’, there is a 
likelihood of submarines of all vintage and 
hues operating.

Finally, due to changing operational 
priorities, there has been a ‘disinvestment’ 
in ASW capabilities the world over. even 
in the Indian context, not withstanding 
the ongoing Project 28 and proposed ASW 
corvettes, the ‘density’ of traditional ASW 
assets per square 100 nm of area of inter-
est is only diminishing.

Round One—Submarines: The classic 
concept of ‘layered defence’ or concentric 
rings of steel around a convoy or task force 
is practically obsolete as the ‘core ASW 
operational concept’. Coordinated ASW 
exercises, in a realistic tactical setting, 

over prolonged duration, deploying all 
ASW (surface, sub-surface, fixed and rotary 
wing) assets, are far and few. Submarines 
seem to be winning the game. The sinking 
of a South Korean corvette in March 2010 
by a torpedo, suspected to be launched by 
a North Korean Yono class midget subma-
rine, only reaffirms this.

Emerging Challenge: Today, the stack 
is loaded against ASW—an elusive enemy, 
an expanding playing field, a ‘belligerent’ 
medium and diminishing resource. The 
emerging ASW problem therefore perco-
lates ‘how to meet growing demand in a 
changed environment with diminishing 
resources’. Navies that desire to remain rel-
evant in the new world order need to ‘drop’ 
ASW in its current form and ‘re-acquire’ it 
in its new avatar— an avatar which would 
leverage emerging technologies, develop 
relevant skills and apply these in an inno-
vative manner.

New Avatar of ASW
To remain relevant, ASW needs a new ava-
tar, a metamorphosis which may involve a 
change in the DNA of ASW. Being transfor-
mational, the change will need to be holis-
tic, sustainable, enterprise-wide and most 
certainly, top-down. This would require a 
relook and review of the three paradigms—
concept of operations, technology and 
training. however, the deliberation herein 
is confined to the first two paradigms.

Concept of Operations
The US Navy and the Royal Navy have artic-
ulated their concepts of operations in their 
‘Task Force ASW’ document and the All-
Arms ASW Study (AAASW), respectively. A 
broad concept of ASW operations, as rel-
evant to the Indian Navy is enumerated in 
the following paragraphs.

Moving Area Control: Sea control, in 
the present-day context would perforce be 
a time specified submarine—free havens, 
in our area of interest. By successfully con-
centrating ASW forces and intelligence sur-
veillance and reconnaissance (ISR) assets 
when and where required, maritime oper-
ating areas can be protected and dynamic 
sea control achieved to either undertake 
operations at sea or influence the battle or 
events ashore.

Net-Centricity ASW: ASW traditionally 
has been a ‘platform-centric’ team game 
requiring a broad mosaic of subsurface, 

surface and airborne assets. As more and 
more shore-based ISR and command, con-
trol, communications, computers, and 
intelligence (C4I) infrastructure, unmanned 
vehicles, autonomous sensors and stand-
off weapons come into the picture, ASW is 
moving from platform-centricity towards 
net-centricity. This ‘network over platform’ 
transformation requires ‘collaboration’ 
between decision-makers and knowledge 
nodes, rather than ‘coordination’ between 
platforms and their weapon and sensors. 
Platforms become subservient to the net-
work and subsequently individual and plat-
forms lose their identity. While coordina-
tion is predominantly between platforms, 
sensors and weapons; collaboration is 
biased towards interaction between organ-
isations and people.

Force-on-Force to Dominate the Envi-
ronment: Hitherto limitations of weapon 
range and sensor integration propelled 
ASW platforms into a ‘force-on-force’ situa-
tion. This gave the submarine the chance to 
exploit its stealth and offensive capability. 
ASW in its new avatar needs to move away 
from the ‘protection of operations/assets’ 
to applying net-centricity to ‘dominate 
the environment’ by additionally using 
unmanned vehicles, stand-off weapons and 
a shared situational awareness.

Shifting Control of Collaborative ASW 
Ashore: While traditional ASW was plat-
form-centric and ‘operational area’ specific, 
ASW, in its new avatar, would have a ‘the-
atre-wide connotation. ISR and C4I assets 
are space-based and have a much wider 
footprint. Similarly, autonomous sensors, 
unmanned platforms and stand-off weap-
ons are ‘theatre assets’ which are generally 
shore-based or shore-controlled and have 
the range and endurance to impact the the-
atre as a whole. The current platform-cen-
tric ‘command and control’ at sea may have 

to shift to ‘collaborative control’ ashore, so 
that the entire theatre be impacted.  

From Platform intensive to Sensor rich 
ASW: The current platform-intensive ASW 
exposes our forces to risk as the ability to 
‘attack at will’ rests with the submarine. 
There may be a need to ‘invert the ASW sym-
metry’ by acquiring the capability to main-
tain ‘persistent surveillance’ and the ability 
to prosecute threats at the time and place of 
our choosing; thereby, drastically curtailing 
the offensive capability of submarines.

Mobile and Swift Weapon Wolf Pack: 
An autonomous, smart and adaptive sen-
sor network has to be complemented with 
a mobile ‘weapon wolf pack’ which has the 
ability to close the contact rapidly, acquire, 
classify and localise the target and launch 
the most appropriate weapon, in terms of 
lethality and precision.

Technologies for Emerging ASW 
Technology is the third paradigm of ASW 
capability. however, technology is essential 
but not sufficient to develop true ASW capa-
bility. Its acquisition ought to be considered 
as an enabler rather than the final goal of 
our ASW ‘capability building’ endeavour. 
The ASW architecture is a ‘system of sys-
tems’ and therefore only as strong as its 
weakest link. Systematically identifying and 
eliminating the weakest link should be the 
strategy for technology upgradation/induc-
tion. Only such a dynamic approach, based 
on the ‘theory of constraints’ and ‘critical 
chain path management’, would ensure that 
resource allocation is linked to the desired 
outcome and the appropriate scale and 
speed of technological transformation is 
achieved. Finally, technology development 
and acquisition decisions are strategic in 
nature. They require a long-term perspec-
tive and action plan. It is never an issue of 
not knowing what to do—crisis of ideas. It is 
always about how to do it—crisis of action. 
The focus therefore needs to shift away from 
‘think tanks’ and towards ‘project teams’. 

The single most promising ‘develop-
mental trend’ in only three fields of ASW—
vehicles, sensors and communications; as 
relevant to the Indian perspective in the 
time frame 2020-25, are as follows.

Transformable-Craft (T-Craft): T-Craft 
were conceived primarily to support the 
US Navy’s idea of sea basing. While the 
concept of sea basing and using a single 
large craft for amphibious operations was 
debated, the versatility of the craft and its 
potential as a multi-role marine platform 
is indisputable. The Textron Marine’s ver-
sion of T-craft is 253 feet long, carries 
about 300-tonne payload across 2,500 nm 
of open seas. It can ‘transform’ itself from 
a water jet catamaran to a surface-effect 
ship and to a hovercraft; to undertake dif-
ferent roles under varying circumstances. 
Payload versatility, long endurance, high 
speeds and good sea-keeping ability, 
makes it a truly multi-purpose platform. 
It can be configured as a fast patrol and 
attack craft, a mine countermeasures/mine 
counter countermeasures vessel, disaster 
relief platform, amphibian, and a peace-
time workhorse for police, constabulary 
and humanitarian roles.

The T-Craft have tremendous potential 
as an ASW platform. While disadvantages 

Strategy

There is definite need for the Navy’s leadership to renew its interest in core anti-submarine warfare (ASW) competencies 
and for ASW to dawn a new avatar; an avatar that can handle the threat from submarines, conventional and nuclear, 
operating in the littorals as well as the vast and distant sea areas around our coast, island territories and areas of concern

Emerging ASW Calculus 

DARPA’s anti-submarine 
warfare continous trail 
unmanned vessel 

graPhIc: DarPa

Technology development 
and acquisition decisions 
are strategic in nature. 
They require a long-term 
perspective and action plan.

Continued on page 13
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UnManned

n lt General (retd) nareSh Chand

M
ARITIMe DOMAIN DOMINA-
TION IS a very important 
aspect of naval operations 
for which maritime surveil-
lance is an essential ingredi-

ent. Maritime surveillance is a complex 
business as it involves sub-surface, surface 
and air surveillance. The area of interest 
over the oceans is also very large, which 
is compounded by the inherent strategic 
role of the navy. So far all surveillance 
platforms were manned but with the devel-
opment of unmanned systems, unmanned 
aerial vehicles (UAVs) have assumed an 
important part of this role. Adaption of 
shore-based UAVs for naval role was com-
paratively easy but the challenge was to 
develop ship-based UAVs which can oper-
ate from ships in all conditions. Common 
applications of UAV platforms are for 
reconnaissance, surveillance, intelligence 
gathering and targeting using a combina-
tion of infrared/optical sensor and a laser 
target designator. The US also has armed 
UAVs called unmanned combat aerial vehi-
cles (UCAVs) and have used them in Iraq, 
and now in Afghanistan and Pakistan quite 
extensively. Some additional roles which 
could be assigned could be: 
zz Search and rescue, as amply proved 

during the tsunami search operations 
in Andaman and Nicobar Islands. The 
UAV would home in on an emergency 
beacon and focus on that area for infor-
mation. 

zz It could carry a common data link and 
serve as a radio/data relay platform. 

zz Can enable a leap forward in payload 
sensor capability for naval surface fire.   

zz Provide real-time battle damage 
assessment.
The US Navy has taken the lead in this 

respect and started programmes both for 
rotary- and fixed-wing UAVs with the aim 
of acquiring cost-effective intelligence, sur-
veillance and reconnaissance (ISR) capabil-
ity. The UAVs were to operate from ships 
including littoral ships, aircraft carriers 
and are also shore-based. This has lead to 
the development of UAVs like Fire Scout, 
Scan eagle, Picador and eagle eye. The US 
Navy is going to take a monumental leap in 
UAV capability with Northrop grumman’s 
X-47B UCAV and MQ-4C Triton for mari-
time patrolling and reconnaissance.

Fire Scout RQ-8
RQ-8A: The US Navy was looking for a 
vertical take-off and landing tactical UAV 
(VTUAV) to replace the RQ-2 Pioneer 
and Northrop Grumman’s Fire Scout was 
selected in February 2000. The first produc-
tion model, which flew in May 2000, was des-
ignated RQ-8A and based on the Schweizer 
Model 330SP manned light helicopter.

RQ-8B: Northrop Grumman proposed 
an improved version called Sea Scout 
MQ-8B with a four-blade rotor version for 
longer endurance and enhanced payload 

capability for missiles. In January 2004, 
the MQ-8B was selected by the US Army 
for its future combat system unmanned 
aerial system requirement. The US Navy 
then selected the MQ-8B to support its lit-
toral combat ships and the US Army also 
selected it for their tactical requirement. 
It was also redesignated as MQ-8B to indi-
cate its multi-role capability. It was also 
selected for the US Marines.

MQ-8B: Fire Scout has the ability to 
autonomously take-off and land on any avi-
ation-capable warship and on unprepared 
landing areas. It can carry out surveillance; 
locate, track and designate targets, and pro-
vide accurate targeting data to strike air-
craft, helicopters and ships. It is equipped 
with a global positioning system (gPS)-
based navigation system for autonomous 
operations and the ground control station 
can control three UAVs simultaneously. 

The four-blade main rotor takes the 

gross take-off weight to 3,150 pounds (1,430 
kg) with payloads of up to 700 pounds (320 
kg), for short-range missions. It can have a 
variety of payloads depending on the role 
like the current sensor configuration of a 
day/night turret with a laser target desig-
nator, tactical synthetic aperture radar with 
moving target indicator capability, a multi-
spectral sensor, a module, the target acqui-
sition minefield detection system and the 
tactical common data link. The Fire Scout 
is ideally suited for littoral operations. It 
has a maximum speed of 115 knots (213 
km/h)+, cruising speed of 110 knots (200 
km/h), combat radius of 110 nm (203.7 
km) plus five plus hours on station, endur-
ance of eight hours and a service ceiling of 
20,000 ft (6,100 m). In September 2009, the 
Navy announced the first deployment of 
the MQ-8B aboard USS McInerney, a guided-
missile frigate. In May 2011, three MQ-8s 
were deployed for northern Afghanistan 
for intelligence surveillance reconnaissance 
(ISR), a mission which has been extended 

by another year and have returned for anti-
piracy operations during August. The stub 
wing design enables housing for armament 
and with the addition of radar, automatic 
identification system and weapons; MQ-8B 
can provide many applications currently 
provided by Sh-60B. A weaponised version 
is being developed by Northrop grumman 
with an advanced precision kill weapon 
system laser-guided 70mm rocket which is 
likely to be ready by 2013.

MQ-8C Fire-X: During May 2010, 
Northrop grumman announced plans to fly 
a modified Bell 407 helicopter with autono-
mous controls of MQ-8B, designated Fire-X 
to demonstrate an unmanned cargo resup-
ply capability. The first demonstration 
flight took place during December 2010. 
Subsequently, the US Navy gave a contract 
in April 2012 to Northrop Grumman for 
the development and building MQ-8C for 
its naval special operations forces. 

ScanEagle: In 2000, Insitu Inc. 
announced the development of the Sea-
Scan naval UAV which was capable of 
launch and recovery from board a ship. In 
2002, Boeing had an agreement with Insitu 
to develop the Scaneagle UAV which was 
successfully launched in 2002.

Scan Eagle’s missions included ISR, spe-
cial services operation, escort operations, 
sea-lane and convoy protection, protec-
tion of high-value and secure installations 

and high-speed voice, and video and data 
communications relay. In July 2004, the 
US Marine Corps contracted for two Scan-
eagles to be deployed in Iraq. The US Navy 
contracted in April 2005 for ScanEagles to 
be deployed on-board 15 destroyers and 
dock-landing ships. ScanEagle was very 
successful and by 2009 it had crossed 
1,500 ship-board recoveries and clocked 
over 50,000 combat flight hours in Iraq. It 
is also in service with the Australian Army. 
In September 2008, Boeing acquired Insitu 
Inc. A night version was made in 2009, 
called Nighteagle. The Scaneagle system 
also has been used to support the UK Min-
istry of Defence’s joint UAV experimenta-
tion programme through an industry team 
that includes Thales, QinetiQ and Boeing.

Performance: ScanEagle has a range of 
1,500 km and an endurance of more than 
28 hours. The air vehicle can operate at 
speeds between 80 km/h and 126 km/h 
and the cruise speed is 90 km/h in level 
flight. The vehicle achieves a maximum rate 
of climb of 150 m/min to a maximum alti-
tude of 4,880 metres (16,000 ft). The lon-
gest flight achieved by Scaneagle fitted with 
the automobile gasoline engine is 22 hours 
and 10 minutes and fitted with heavy fuel 
engine is 28 hours 44 minutes using JP5. 

Control and navigation: The ground 
control station has two operator consoles 
and can control up to eight UAVs. The con-
trol and navigation system provides the 
 ScanEagle with waypoint navigation using 
differential gPS navigation, autonomous 
object tracking and autonomous in-flight 
route mapping. The Scaneagle is equipped 
with a Guidestar 111 control and navigation 
sensor supplied by Athena Technologies Inc. 

Sensors: The Scaneagle is made of five 
field-replaceable major modules. The nose of 
the Scaneagle vehicle houses a gimbaled and 
inertial stabilised turret which can be fitted 
with a DRS e6000 high resolution un-cooled 
thermal imager module. The other sensors 
include electro-optical and infrared sensors, 
biological and chemical sensors, laser des-
ignators, and a magnetometer for locating 
and identifying magnetic abnormalities. An 
upgraded Block D variant houses a new sen-
sor turret which accommodates larger cam-
eras. During January 2007, the US Air Force 
initiated a study for the fitment of a sniper 
gun fire detection and location system sup-
plied by Shot Spotter Inc., which provides 
enhanced protection for military convoys 
and military bases against sniper fire. 

In August 2008, successful tests were 
carried out with a short-wave infrared 
camera supplied by goodrich sensors. 
Fitting of radar are also being explored. 
During January 2008, Boeing flight-tested 
the NanoSAR synthetic aperture radar of 
ImSAR, which weighs only 2 lb and claims 
to be the world’s smallest SAR. Boeing has 
carried out tests of the biological combat 
assessment system on-board Scaneagle.

Take-off and recovery: ScanEagle is 
not fitted with landing gear. It is catapult-

Blue-Water  
Unmanned Aerial Vehicles
The Indian Army and Indian Navy have issued a request for proposal (RFP) for 95 mini-UAVs. Companies which may 
be involved are Israel’s Bluebird Aero Systems, Innocon and others. Bluebird Aero Systems makes UAVs like MicroB for 
urban use, SkyliteB for tactical ISR for infantry tactical teams/special units, Boomrang for long-endurance missions and 
Blueeye for civilian application.

The US Navy has taken the 
lead in this respect and 
started programmes both for 
rotary- and fixed-wing UAVs 
with the aim to acquire  
cost-effective ISR capability

Continued on page 10

RQ-8A Fire Scout Vertical Take-off 
and Landing Tactical UAV  

PhOtOgraPh: Us Navy
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Victory smiles upon those who anticipate 
the changes in the character of war, not 
upon those who wait to adapt themselves 
after the changes occur

—Giulio Douhet

n rear admiral (retd) dr S. kulShreStha

O
Ne OF The MOST salient 
military technology trends is 
the growing prominence of 
unmanned vehicles. The prom-
ising potential of unmanned 

technology has already reached fruition in 
the air domain in unmanned aerial vehicles 
(UAVs), as witnessed in the recent global 
war on terror. There is every indication 
that there would be similar impact in the 
undersea domain as in near future, navies 
aspire to acquire formidable sea denial and 
sea control capabilities. Incidentally, the 
first autonomous underwater vehicle was 
developed by the University of Washington 
in the early 1960s and was called the self-
propelled underwater research vehicle 1 
(SPURV 1). It weighed about 480 kg, dived 
up to three km, and could operate up to 5.5 
hours at 2.2 m/s speed.

An unmanned underwater vehicle (UUV) 
is a machine that uses a propulsion system 
to transit through the water. It can manoeu-
vre in three dimensions (azimuth plane 
and depth) and control its speed by the 
use of sophisticated computerised systems 
onboard the vehicle itself. generally, an UUV 
can operate from eight hours to fifty hours 
at a speed between 0.5 m/s to 2.5 m/s. The 
economic speed is around 1.5 m/s at which 
it achieves its maximum range. The depth 
of operation varies between 1,000 m and 
6,000 m. The UUV can be preprogrammed 
to adhere to course, speed and depths as 
desired by the operator at a remote loca-
tion, and carry out specific tasks utilising a 
bank of sensors on the UUV. The data col-
lection can be both time- and space-based 
and is referenced with respect to coordi-
nates of the place of operation. 

The UUVs carry out their routine tasks 
unattended, meaning thereby that once 

deployed, the operator is relatively free to 
attend to other tasks as the UUV reaches 
its designated area of operation and starts 
carrying out its mission, be it survey, 
search, or surveillance. The UUV reports at 
designed intervals about its technical well-
being and also about the details of task 
undertaken by means of communicating 
through satellite communication, acoustic, 
or RF modes. The UUV is recoverable at the 
end of its mission and is available for reuse 
after maintenance.

The UUVs can operate under most envi-
ronmental conditions and because of this 
they are used for accurate bathymetric 
survey by survey companies, and also for 
sea floor mapping by oil and gas indus-
try, prior to commencing construction of 
subsea structures. The navies use autono-
mous underwater vehicles and sea gliders 
for detecting enemy submarines, mines, 
intelligence surveillance and reconnais-
sance (ISR), area monitoring and combat 
purposes; therefore, they are outfitted with 
sensors and weapons and designated as 
unmanned underwater sensor and weapon 
carriers (UUSWCs) in this article.

The US Navy’s vision for UUSWCs com-
bat deployment has been articulated, based 
upon three tenets: first, sea strike, which is 
a broad concept for projecting precise and 

persistent offensive power from the sea, 
second, sea shield, which is the concept 
focused on the protection of national inter-
ests by sea-based defence resources and 
third, sea basing, which endeavours to sup-
port versatile and flexible power projection, 
enabling forces up to the size of a Marine 
expeditionary Brigade  to move to objectives 
deep inland. The US Navy plans to deploy 
the UUSWCs for the following purposes:
zz Special purpose ISR, harbour ISR, tac-

tical ISR, persistent ISR, clandestine 
reconnaissance, OP-AReA reconnais-
sance, Inspect/ID.

zz Very shallow water mine counter-
measures (MCM)/shallow water MCM 
(coastal/riverine), MCM neutraliser, 
explosive ordnance disposal (eOD).

zz Submarine decoy, anti-submarine war-
fare (ASW).

zz Payload delivery (mine warfare, anti-
submarine warfare (ASW), special oper-
ations, eOD, time critical strikes).

zz Network attack, information operations 
and electronic warfare.

zz expendable communication network 
navigation node (CN3), mobile CN3.

zz Port defence.
zz Oceanography.

Sensors Onboard UUSWCs: These are 
currently carrying five types of sensors 
namely; acoustic, magnetic, electromag-
netic, optical, and conductivity, tempera-
ture, and depth (CTD) sensors.

Active sonars are used to map out their 
environments and detect objects of inter-
est. Passive sonars are used primarily for 
ASW missions. Multi-beam obstacle-avoid-
ance sonars use advanced signal processing 
techniques to obtain maximum information 
for obstacle avoidance. Beam forming in 
passive sonars and synthetic aperture tech-
nology in active sonars are current trends. 
Magnetic compasses, magnetometers, non-
traditional trackers, video cameras, non-
imaging sensors and CTD sensors are the 
most common sensors in use.

Levels of Autonomy: Six levels of 
vehicle autonomy have been defined by 
the Office of Naval Research (ONR), USA, 
in order of decreasing autonomy, namely, 

fully autonomous, mixed initiative, human 
supervised, human delegated, human 
assisted and human operated.

Factors that Impact Induction of UUSWCs 
in the Navy
While there are definite advantages of 
using unmanned systems in combat, there 
are some factors which will be deciding 
the eventual induction and integration of 
unmanned systems in the Navy.

Space: Navies are always constrained 
for space on-board ships and submarines 
and UUSWCs would require a demarcated 
launch, recovery, stowage and maintenance 
area for them as well as associated logis-
tics. Under this head, it would be wise to 
include the UUSWC operators and mainte-
nance personal and their on-board logis-
tic requirements and UUSWC operation 
rooms. Serious and specific studies would 
have to be done prior to the induction as 
this would eventually lead to changes in 
design of ships and submarines. 

Weight and Endurance: These are 
related issues, the larger the UUSWC, the 
greater the endurance and larger the pay-
load. Thus navies would have to decide on 
the endurance required and the payload 
suitable for the role for which UUSWC 
would be utilised. The UUSWCs choice 
would also depend upon the conditions at 
sea under which it has to operate, which 
would again have an impact on ruggedisa-
tion, weight, endurance and cost.

Currently, these vehicles are broadly 
available in three categories, namely:

Very Small: They have limited endur-
ance (a few hours), limited sensor abilities, 

Striking Stealthily 
From the Deep 

The Indian Navy wants AUVs that can carry variable payloads like high definition sonars and underwater cameras 
for surveillance and reconnaissance activities of the seabed, such as MCM operations, oceanographic survey and 
specialised mapping

Product Make Weight  
(kg)

Remus 100 Hydroid LLC 37

Gavia Hafmynd ehf >44>

SUBROV (Sea 
Owl ROV)

Saab Underwater 
Systems

100

Remus 600 Hydroid LLC 240

Bluefin Bluefin Robotics 
Corporation

330

Remus 6000 Hydroid LLC 862

Hugin 1000 Kongsberg 
Maritime AS

650

Hugin 3000 Kongsberg 
Maritime AS

1400

Talisman BAE Systems 1800

Remus-6000 is a 
battle-proven design

PhOtOgraPh: kongsberg.com

Hundreds of different UUVs 
have been designed over the 
past 50 years, but only a few 
companies sell vehicles in 
any significant numbers
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launched from a pneumatically operated 
launcher with a launch velocity of 25 
m/s. The recovery system is based on the 
proven SkyHook recovery system which 
was developed by Insitu for SeaScan UAV. 
The Skyhook retrieval system uses an 
arresting or snagging line suspended from 
a 15.2 m boom. The air vehicle is flown 
directly to approach the snagging line and 
a hook installed in the air vehicle’s wingtip 
is caught on the line. An alternative con-
ventional land recovery can be used on an 
open area of about 30 m by 200 m.

Malat’s Naval Rotary UAV
It is understood that IAI’s Malat Division 
in cooperation with India is developing a 
maritime naval rotary unmanned aerial 
vehicle (NRUAV), on a Chetak (Alouette 
III) platform which is widely used by the 
Indian Navy. It would have an endurance 
of six hours and the radius of action is 120 
km for providing early warning and detec-
tion of aircraft and cruise missiles, surface 
vessels and even subsurface activity. Its 
radar could detect a patrol boat from 80 
nautical miles, automatically detect and 
track surface targets and effectively handle 
64 airborne targets. Being transformed 
into a pilotless all-weather platform, the 
helicopter will be equipped with multiple 
payloads for multi-mission performance, 
enabling aerial ship-borne resupply, mari-
time surveillance and other missions. The 

NRUAV features automatic take-off and 
landing from aviation capable ships and 
from unprepared landing sites.

Some Future Developments
zz Northrop Grumman MQ-4C Triton: 

MQ-4C is an UAV under development 
for the US Navy as a surveillance aircraft 
under the broad area maritime surveil-
lance (BAMS) programme with the aim 
of providing continuous maritime sur-
veillance. It will also complement Boe-
ing’s P-8 Poseidon and 737-based multi-
mission maritime aircraft. MQ-4C is 
based on the maritime variant of the 
RQ-4B global hawk, combining an inter-
nal payload of 1,452 kg and an external 
payload of 1,089 kg. The MQ-4C Triton 
BAMS UAS is expected to enter service 
in 2015. The MQ-4C’s payload includes 
360 degree field of view sensors, a multi-
function active sensor, electronically-
steered array radar and an automatic 
identification system receiver. MQ-4C 
can operate at a maximum altitude of 
60,000 feet and a maximum unrefuelled 
range of 9,950 nm thus covering a very 
large area for surveillance.

zz Northrop Grumman’s X-47B: X-47B is 
a fighter size, stealth demonstration 
UCAV which first flew in 2011. It is a 
carrier-based UAV and deck handling 
tests are scheduled for 2013, with aerial 
refuelling demonstrations to take place 

during 2014. It has successfully com-
pleted initial test flights in July 2012. 
Its weapons bay can carry a payload of 
4,500 lbs. The aircraft’s navigation is 
controlled using a hybrid gPS vision-
based system, with flight paths prepro-
grammed and operations monitored by 
a mission operator. X-47B is capable of 
a high subsonic speed of approximately 
0.45 Mach and a maximum altitude of 
40,000 feet, with a range of around 
2,100 nm. X-47B is expected to enter 
active service by 2019.

zz Picador: The Picador vertical take-off 
and landing UAV has been designed and 
manufactured for the Israel Defence 
Forces by Aeronautics Defence Sys-
tems. Picador is based on the two-seat 
Dynali h2S kit helicopter. The UAV can 
be controlled either manually through 
its ground control station or act auton-
omously with its autonomous mission 
programming system.

zz Bell’s Eagle Eye: The Bell eagle eye is a 
short-range, shipboard-deployable UAV 
which is of tilt-rotor design, incorporat-
ing two rotor systems and transmission 
nacelles on each wing tip. The nacelles 
rotate 90 degrees forward to convert the 
aircraft into a turboprop during flight, 
giving it a speed of more than 200 knots. 
Its radius of action is 800 nm and height 
ceiling is 20,000 feet. It is being devel-
oped by Bell helicopter, a unit of Textron. 

Indian Perspective
The Indian Navy is using shore-based IAI’s 
heron medium-altitude endurance UAV 
and Searcher Mk II multi-mission tactical 
UAV. heron is capable of medium-altitude 
long-endurance (MALe) operations of up to 
52 hours’ duration with a height ceiling of 
35,000 feet. Searcher has an endurance of 
20 hours, range of 300 km and height ceil-
ing of 23,000 feet. It is understood that the 
Indian Army and Indian Navy have issued 
a request for proposal (RFP) for 95 mini-
UAVs. Companies which may be involved 
are Israel’s Bluebird Aero Systems, Innocon 
and others. Bluebird Aero Systems makes 
UAVs like MicroB for urban use, SkyliteB 
for tactical ISR for infantry tactical teams/
special units, Boomrang for long-endurance 
missions and Blueeye for civilian applica-
tion. Piramal enterprises, an Ajay Piramal 
Group company, has picked up some stake 
in Bluebird Aero Systems. Innocon has 
offered a new UAV called Spider. These type 
of UAVs will probably be used by the Navy 
for ship-based tactical role, complement-
ing other shore-based UAVs; and state-of-
the-art P-8I Neptune, long-range maritime 
patrol aircraft which is due for induction 
commencing early 2013 along with eight 
medium-range maritime reconnaissance air-
craft which are also being planned for induc-
tion. There is also a possibility of acquiring 
rotary-based systems like Northrop grum-
man’s Fire Scout or similar systems. SP

must get close to target for performing the 
assigned mission. However, they are rela-
tively inexpensive, hand-portable, difficult 
to detect and could be expendable. One of 
the battle-proven designs is the ReMUS UUV.  

Medium: This category has weights 
from upwards of 100 kg to a few tonnes. 
However, compared to manned vehicles for 
carrying out the same tasks, these vehicles 
weigh much less and can do the assigned 
tasks with great efficacy. Medium-sized 
UUSWCs role as a communication node has 
emerged as a predominant mission due to 
complexities of communication with UUVs. 
Currently, UUSWCs launched from subma-
rine tubes for mine-hunting, is an example 
of such vehicles.

Large Vehicles: These are vehicles which 
weigh a couple of tonnes or more and carry 
powerful sensors and/or weapon payloads 
and can operate over long periods. They 
can operate under hostile environment for 
long durations, unsuitable for manned vehi-
cles. Liberdade class flying wing underwa-
ter glider for tracking submarines for days 
together is an example of such systems.

hundreds of different UUVs have been 
designed over the past 50 or so years, but 
only a few companies sell vehicles in any 
significant numbers. There are around 10 
companies that sell UUVs on the interna-
tional market, including Kongsberg Mari-
time, hydroid (now owned by Kongsberg), 
Bluefin Robotics, Teledyne gavia (previ-
ously known as Hafmynd), and Interna-
tional Submarine engineering (ISe) Ltd.

The vehicles range in size from man-
portable lightweight UUVs to large diam-
eter vehicles of over 10 metres length. 
Large vehicles have advantages in terms 
of endurance and sensor payload capacity; 
smaller vehicles benefit significantly from 
lower logistics (for example: support vessel 
footprint; launch and recovery systems). 
Most UUVs follow the traditional torpedo 
shape as this is seen as the best compro-
mise between size, usable volume, hydro-
dynamic efficiency and ease of handling. 
There are some vehicles that make use of 
a modular design, enabling components to 
be changed easily by the operators.

The market is effectively split into three 
areas: scientific (including universities and 
research agencies), commercial offshore (oil 
and gas, etc) and military application (mine 
countermeasures, battlespace preparation). 
The majority of these roles utilise a similar 
design and operate in a cruise (torpedo-
type) mode. They collect data while follow-
ing a preplanned route at speeds between 
one and four knots. Commercially available 
UUVs include various designs such as the 
small ReMUS 100 AUV produced commer-
cially by hydroid, Inc.; the larger hUgIN 
1000 and 3000 AUVs developed by Kongs-
berg Maritime and Norwegian Defence 
Research establishment; the Bluefin Robot-
ics 12- and 21-inch diameter (300 and 530 
mm) vehicles and the explorer by Interna-
tional Submarine engineering Ltd.

The market is evolving and designs are 
now following commercial requirements 
rather than being purely developmental. 
Upcoming designs include hover-capable 
UUVs for inspection and light-intervention 
(primarily for the offshore energy applica-
tions), and hybrid AUV/ROV designs that 
switch between roles as part of their mis-
sion profile (see table for some of the pop-
ular unmanned underwater vehicles).

UUSWC Weapons
One weapon which is being tried out for 

fitment and utilisation from UUSWCs is 
the common very light weight torpedo 
(CVLWT). The CVLWT is actually a deriva-
tive of the anti-torpedo torpedo (ATT). The 
ATT is 6.75 inches in diameter, 105 inches 
long, weighs approximately 200 pounds, 
and is powered by a stored chemical-
energy propulsion system. It is designed 
to operate in the noisy, turbulent wakes 
of ships, where it could intercept wake-
homing torpedoes. The CVLWT is likely to 
offer a reduction factor in weapon size and 
weight of two to three times compared to 
the present lightweight weapons, while still 
offering a very high lethality versus most 
existing submarines. Promising develop-
ments specific to UUSWCs, include light 
weight but lethal warhead, compact com-
bat battery and a single crystal broadband 
transducer. The CVLWT could be carried by 
UUSWCs and fired from modified launchers 
in anti-submarine warfare role.

Supercavitating ammunition that func-
tions better in the underwater environment 
has been developed recently by Defence & 
Security Group, a Norwegian company. 
The multi-environment ammunition (MeA) 
series supercavitating rifle ammunition is 
anticipated to be useful for certain special 
operations, including underwater warfare. 
These include applications such as neu-
tralisation of enemy divers, maritime inter-

ception operations (MIO), anti-submarine 
warfare, and anti-torpedo operations. The 
unique underwater capabilities of MeA 
series supercavitating ammunition allow it 
to be used for UUSWCs applications. Using 
the .50 BMg supercavitating cartridges, an 
UUSWC can potentially destroy steel-hulled 
underwater objects from a distance of 60 
metres, or could potentially hit a target 
1,000 metres in the air from a location five 
metres below the surface.

Trends: Ultra-low-power, long-range 
variants such as underwater gliders are 
becoming capable of operating unat-
tended for weeks or months in littoral and 
open ocean areas, periodically relaying 
data by satellite to shore, before returning 
to be picked up. Also a new class of UUVs 
are being deployed, which mimic designs 
found in nature. These bionic vehicles 
are able to achieve higher degrees of effi-
ciency in propulsion and manoeuvrability 
by copying successful designs in nature. 
Two such vehicles are evologics’ Bionik 
Manta and Festo’s AquaJelly. Further, 
new class of weapons specific to UUSWCs 
is already under advanced development 
and is likely to be available in a couple 
of years. These include much smaller 
and lighter missiles, torpedoes and gun 
systems. The UUSWCs are the future of 
underwater warfare.

Indian Perspective
The Indian Navy has floated a requirement 
for at least 10 autonomous underwater 
vehicles (AUVs) that can be developed 
and begin production within four years of 
award of contract. The Navy has chosen to 
exercise the “Make” procedure of India’s 
Defence Procurement Procedure (DPP), a 
special category that can be invoked by 
the armed forces for “high technology 
complex systems designed, developed and 
produced indigenously”. The Navy wants 
AUVs that can carry “variable payloads 
like high definition sonars and underwa-
ter cameras for surveillance and recon-
naissance activities of the seabed, such 
as MCM operations, oceanographic survey 
and specialised mapping.” SP

Continued from page 8

Blue-Water Unmanned Aerial...

Talisman: A  small  autonomous 
unmanned underwater  vehicle 
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COaStal SeCUrIty

n lt General (retd) nareSh Chand

T
he WORLD’S eCONOMY SAILS 
on the oceans as 95 per cent of 
the goods sold and the major-
ity of the world’s oil and gas 
move on them. The oceans also 

provide seafood, minerals, oil and gas. 
The world is connected through the ocean 
floors by fibre-optic cables which pro-
vide global communications. Due to the 
economic importance of the oceans in a 
nation’s development, the United Nations 
Organisation has laid out norms for exclu-
sive economic zone (EEZ) for all nations. 
Thus the security of eeZ and ports are 
of primary importance. Transportation of 
goods and density of shipping traffic in 
the world is:
zz Two-thirds of world’s oil shipments.
zz One-third of bulk cargo traffic. 
zz half of container traffic. 
zz 60,000 ships transit the ocean annually.

India’s Maritime Environment
India has the same name as an ocean which 
no other country has. India mirrors the 
world on its dependence on the seas as 
95 per cent of its trade and 80 per cent of 
its energy move through it. The scope of 
India’s maritime security is challenging as 
it has 7,516 km of coastline touching nine 
states and four union territories, 13 major 
ports, 185 minor ports and a 2.31 million 
square kilometres EEZ.

Maritime Threat
Coastal areas are prone to smuggling, 
poaching for seafood and terrorism. The 
Mumbai terrorist attack on November 26, 
2008, brought the crucial matter of mari-
time security into focus. The coasts of Maha-
rashtra and Gujarat are strategically located 
and prosperous, which makes them vulner-
able. Piracy has added another dimension to 
maritime security concerns. The maritime 
threats fall into three major types: 
zz Vessels carrying a threat: Weapons or 

people intended to harm the nation. 
zz Vessels as the target: High value car-

goes, ability to cause disruptions to the 
normal operation of the port or facility. 

zz Vessel as the weapon: Driving the ves-
sel into high value infrastructure or using 
the vessel cargo for larger destruction.
Vessels include the whole spectrum 

of watercraft, from the largest cargo ship 
down to very small fishing and pleasure 
boats. even the smallest vessels can carry 
people or dangerous weapons. It is esti-
mated that there are 1,50,000 small fishing 
boats plying the India’s coast. 

Layered Maritime Security
The concept of maritime security involves 
layered security with organisations like 
maritime police, coast guard and the navy 
having their areas of responsibility. Apart 
from the layered security, certain selected 
high risk installations like ports and dock-
yards have perimeter security. Raytheon’s 
view is that banking solely on perimeter 
security can be effective but it is always 
an expensive approach. It is thus better for 
a port to provide some local security, but 
also rely on national security in the territo-
rial waters and the EEZ, and even security 
beyond the eeZ. Perimeter security by itself 
limits flexibility, reduces the time to react 

to critical threats and perhaps most impor-
tantly, restricts the efficient flow of activity 
into and out of the port. In a similar way, 
some maritime nations take a perimeter 
approach to maritime security, looking at 
every vessel within the territorial waters 
and ignoring every vessel outside. A more 
adaptable security method is to push the 
concepts of security as far from the mari-
time nation as possible, even to the ports 
of debarkation of commercial vessels call-
ing on Indian ports. Maritime border expan-
sion is both cheaper and more effective.

Components of Maritime Border Expan-
sion: There are four components of mari-
time border expansion which are as follows:
zz Management and integration of mul-

tiple information sources.
zz Long-range and coastal sensors.
zz Command and control systems, with 

alerts, warnings and analytics.
zz Effective response which is a critical 

component.

Information as a Security Tool 
Security begins with the capture of the 
wealth of information available from legiti-
mate vessels operating in the world. The 
requirements of automated information 
system (AIS) and long-range information 
tracking provide maritime nations infor-
mation about activity off their coasts, out 
to 1,000 miles (1,600 km).

Sensors 
One of the most critical components of 
effective maritime security is sensors, 
which need to detect the threat at a suf-
ficient distance to allow adequate reac-
tion time for an effective response. Radar 
is a critical sensor tool for surveillance 
which can be mounted on mobile or fixed 
platforms having varied ranges. They can 
also be mounted on aircraft which provide 
maximum flexibility. Fixed systems such 
as Raytheon’s high frequency surface wave 
radar provide detection at great distances 
persistently, but have a significant physical 
footprint. Coastal radar systems provide 

excellent surveillance but are limited in 
range; and depending on the coastal topog-
raphy, critical gaps in coverage can occur. 
Thus the best solution for a maritime secu-
rity is to have a mix of fixed and mobile 
radar surveillance systems. As a radar can-
not carry out identification, cameras are 
required for this task. Current camera tech-
nology allows for ever increasing distances 
and for weather independent operations.

Analysis/Command and Control 
The amount of information available and 
the number of sensor feeds (i.e. radars, 
cameras and AIS) far exceed the ability of 
individuals to deduce useful intelligence 
for decision-making. The mass of data will 
only increase as the technology develops. 
Just as technology provides more informa-
tion, it needs to assist in interpreting the 
information through a viable command 
and control system. Modern command and 
control systems must be able to carry out 
the following four actions:
zz Integrate multiple sensor feeds into posi-

tions and tracks of targets on the water. 
zz Collate multiple information inputs to 

the position and tracks created. 
zz Provide alerts and warnings based on 

standing operating procedures.   
zz Share pertinent and critical informa-

tion among all responders at the local, 
regional and national levels. 

Response 
All the sensors and command and con-
trol systems will be redundant if adequate 
response forces are not available for timely 
reaction. The navy, coast guard and maritime 
police assets constitute the bulk of a nation’s 
response capability, thus they should be 
organised and equipped accordingly.

Consultative Approach 
Raytheon adopts a consultative approach for 
developing any security solution by under-
standing the nation’s threat and suggests 
solutions most suited to their environment. 

All security issues start with threat and 

concept of operations (CONOPS). Take the 
example of the security of a seaport for 
which the same template is used by exam-
ining the security CONOPS of the port, its 
threats and its vulnerabilities, define the 
threat, model key steps of the CONOPS, 
identify gaps and propose solutions to 
bridge those gaps. The same steps can be 
applied to land and air threats.

Maritime Protection Process
This involves detection; identification; clas-
sification of tracks, including analysis and 
prioritisation; response to threat; resolu-
tion; prediction and deterring. 

Current Indian Scenario 
Over the past decade, India has begun to 
address the maritime threats and challenges 
it faces with the installation of radar systems. 
But there are significant gaps in the surveil-
lance coverage and the means to integrate 
local, regional and national information.

Developing India’s Coastal Security 
India has started implementing a security 
system and it is progressing well, but there 
are still many challenges. Raytheon’s suite 
of capabilities offers solutions to these 
challenges as follows: 
zz High frequency surface radar that 

detects large vessels as far as 320 km. 
zz Affordable and easy-to-install coastal 

Pathfinder radar. 
zz Provide state-of-the-art tracking with 

maritime small target tracker, allow-
ing accurate tracking of high speed low 
profile targets out to 48 km. 

zz Combine sensor information using Ray-
theon’s multi-source co-relator tracker, 
allowing richer track definition and 
accuracy. 

zz State-of-the-art command and control 
systems, including Athena, MIMS and 
Clear View, which integrate sensor infor-
mation from Raytheon sensors and those 
provided by others. In each of these sys-
tems, alerts and warnings can be raised, 
based on the criteria set by the user. SP

Raytheon Shows the Way
Over the past decade, India has begun to address the maritime threats and challenges it faces with the installation of 
radar systems. But there are significant gaps in the surveillance coverage and the means to integrate local, regional and 
national information.
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such as high acoustic signature, vibrations, 
noise levels, etc would require specific 
technological solutions, their high speed, 
low draught, long reach and endurance, 
makes them potential ASW platforms. The 
research and development (R&D) commu-
nity must innovative solutions to mitigate 
the existing limitations and look at T-Craft 
differently, as a potential ASW platform.

The fact that T-Craft can be configured 
for different roles, operate from undevel-
oped and uninhabited islands and pro-
vide visibility, reach and sustainability to 
maritime operations,  make them ideal 
platforms to operate in the island groups. 
The high cost of the platform can be offset 
through economy of scale, transfer of tech-
nology, indigenous manufacturing facili-
ties and appropriate joint venture for the 
production of components as well as com-
plete craft for the export market.

Game Changing ASW Sensor: The US 
Defense Advanced Research Projects Agency 
has developed the unmanned surface ves-
sel to track and trail enemy submarines 
largely autonomously, with a shore-based 
supervisor through an intermittent beyond 
line of sight communication link. Termed 
as the ASW continuous trail unmanned ves-
sels (ACTUV), these 147-tonne, 20-metre, 
27-knot vessels are designed for theatre-
wide independent deployment and carry 
a sensor suite which is capable of overtly 
tracking even quiet modern diesel electric 
submarines. With a mission radius of 3,000 
km, and on-task capability of 30-day loiter, 
followed by 30-day maximum energy trail 
mission, it truly is a game-changing ASW 
sensor suite. The ACTUV can provide the 
Navy with the capability to keep very large 
swaths of ‘seas areas of concern’ under sur-
veillance and free other search assets from 
intensive trail operations.  These, coupled 
with space-based and airborne ISR assets 
for surveillance, fixed bottom sensors for 
initial detection, and high speed T-craft for 
rapid and precise engagements, could blunt 
some of the advantages currently enjoyed 
by submarines and provide the ASW forces 
with the ability to ‘prosecute a submarine 
threat at a time and place of our choosing’. 

Undersea Communications: The chal-
lenges of undersea communication, using 
acoustic signals are well known. The prob-
lems of bandwidth, limited ranges and cor-
ruption/loss of data during transmission 
are challenges yet to be overcome. Further, 
there is no shared protocol which enables 
communication between various platforms 
involved in ASW which currently use diverse 
hardware and software. Finally, theatre-wide 
collaborative ASW requires satellite-based 
communication capabilities which are secure 
and reliable. The problem therefore needs to 
be addressed at three levels. Firstly, provide 
true autonomy to the autonomous underwa-
ter vessels so that most of the signal process-
ing is done onboard, thereby minimising the 
amount of data that is required to be trans-
mitted using acoustic communication sys-
tems. Secondly, invest in developing micro-
modems capable of transmitting larger data 
packets at higher data rates. Finally, develop 
a common underwater communication 
protocol (akin to the JANUS protocol being 
developed by NATO Undersea Research Cen-
ter (NURC)) to permit UW communication 
between diverse hardware and software.

While there are OeMs for T-Craft, the 
ACTUV would only be available after a few 
years, unless investment in (R&D) is made. 
The communication technologies would 
require indigenous R&D. Once these are 
linked to India’s cost-effective and proven 
satellite design and launch capabilities, the 
Indian Navy can truly move towards a col-
laborative, theatre wide ASW communica-
tion network. 

ASW Radars: A similarly diverse inte-
gration of important sensors and soft-
ware systems is required to unlock the 
potential of today’s multi-mission mari-
time aircraft, which execute the  broadest 
mission sets of any modern military air-
craft. In addition to first-rate, extremely 
light-weight acoustic suites (employing 
sonobouys, dipping sonar, or both), a 
specific and highly refined set of surface 
search and imaging tools is needed. Of 
the important surface surveillance sen-
sors, the multi-mode radar is by far the 
most utilised of all instruments on the 
aircraft. This has greatly expanded in 
the past twelve months and at least one 
US manufacturer is said to have secured 
more orders for their multi-mode radar 
than during any other time in the history 
of the company. It is perhaps the omni-

present demand for search, imaging and 
track data that has driven the extraordi-
nary growth in this segment of the market. 
These highly-specialised systems, with the 
ability to perform a large part of the ASW 
mission than any other sensor  — reaching 
out to the horizon with the smallest target 
detections, associating IFF and AIS to sort 
friendly targets, delivering razor-share 
ISAR to aid target classification at great 
range, and in some cases providing the 
targeting solution to a weapon—the multi-
mode radar is rarely in stand-by.

Need for Realistic Assessment
There is definite need for the Navy’s lead-
ership to renew its interest in core ASW 
competencies and for ASW to dawn a new 
avatar that can handle the threat from sub-
marines, conventional and nuclear, operat-

ing in the littorals as well as the vast and 
distant sea areas around our coast, island 
territories and areas of concern. The emerg-
ing ASW calculus has to address three Ps: 
pervasive presence, persistent surveillance 
and precise engagement.

This will involve changes in existing 
organisational structures, operating pro-
cedures, technologies, and more impor-
tantly, mindset towards ASW. Being a 
transformational, enterprise-wide change, 
it has to be a top down initative and 
orchestrated through a definite implemen-
tation strategy. Only then can this new 
avatar of ASW meet the challenges of the 
fourth generation submarines operating 
in the near-shore waters as well as in the 
open seas of India’s concern. While it may 
not be too late to usher in this new avatar, 
it most certainly is overdue! SP

Continued from page 6

Emerging ASW...
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  By SP’S SPecial cORReSPONDeNt

FURtheR Delay iN VikRamaDitya

In what will be a major setback to the 
Navy’s twin-carrier plans, and to deploy-
ments on both seaboards, the Vikramad-
itya (ex-Gorshkov) aircraft carrier will not 
be delivered before the end of next year. 
Confirming the bad news, visiting Russian 
Defence Minister Anatoly Serdyukov said 
that there were major problems identi-
fied in the ship’s main power plant and 
certain boilers and that the ship was back 
at the Sevmash Shipyard in Severodvinsk 
in North-West Russia for inspection and 
necessary repairs. With winter setting in, 
work will be much slower than usual.

The Russian Minister indicated that 
the ship was likely to be ready for a sec-
ond shot at sea trials in April next year 
following the ice melt. The Vikramaditya 
refurbishment programme, which began 
in 2004, has already seen a $1.3-billion 
cost overrun, and a time overrun of a stag-
gering four years (it was originally to have 
been delivered in December 2008). The lat-
est delay means the Indian Navy will have 
to stretch its sole carrier, INS Viraat, for 
even longer—the ship is already more than 
50 years old and truly on its last legs.

iNDiaN NaVy FOR SUbmaRiNe  
ReScUe bell
The Indian Navy has announced inter-
est in procuring a submarine rescue bell 
(SRB) with a capacity for 12 men for fit-
ment aboard one of its submarine rescue 
ships. The SRB needs to come fitted with 
a launch and recovery system, associ-
ated life support and locator system (one 
transducer is to be fitted onboard SRB). 
The Navy wants its new SRB to be able to 
enable dry escape from a depth of 300 
metres and wet escape from a depth of 
120 metres in turbulence up to sea state 4. 
The Navy has stipulated that the SRB is to 
cater for breathing gas supply for the two 
crew and ten escapees in case of damage 

to main umbilical. The SRB should carry 
sufficient onboard gas in non-corrosive 
cylinders (working pressure 300 bars) 
capable of providing bottom mixture, oxy-
gen (for oxygen make-up) and helium for 
the crew and escapees for up to 24 hours. 
Two high resolution colour video cameras 
are also required to be fitted on the rescue 
bell, one external and the other inside the 
working chamber. According to require-
ments, the colour video feed from external 
camera is to be available in working cham-
ber of SRB as well as operator console and 
internal camera feed is to be available on 
the operator console.

iNDiaN NaVy iNDUctS FiRSt 
 catamaRaN SURVey VeSSel

heralding a new, albeit small, chapter in 
Indian shipbuilding, the Indian Navy has 
inducted its first catamaran hydrographic 
survey vessel, INS Makar, the first of its 
kind to be inducted. The ship has been built 
by Alcock Ashdown gujarat Ltd. The ship 
is propelled by four Cummins-built engines 
and two bow thrusters. With two on-board 
survey motor boats, the entire propulsion, 
navigational and power management sys-
tems on the INS Makar have been integrated 
into a single state-of-the-art system called 
integrated platform management system, 
now standard on all indigenously built 
ships for the Navy and the Coast Guard.

The equipment on the INS Makar 
includes autonomous underwater vehicles 
(AUVs) and remotely operated vehicles 
(ROVs) for specific investigations, an 
advanced electronic positioning system, 
multi-beam swath sounding systems and 
sub bottom profiler. The vessel also has a 
full range of latest oceanographic and land 
survey equipment. INS Makar accomo-
dates six officers and 44 sailors. Accord-
ing to the Navy, “The ship has enhanced 
Indian Navy’s already existing world class 
sea/ocean survey capability. INS Makar 
also marks a new chapter in the annals of 
hydrography in our country. The primary 

role of the ship is to undertake hydro-
graphic surveys, required for production 
of nautical charts and publications aimed 
at improving navigational safety at sea. It 
is equipped with an array of modern sur-
veying equipment and also undertakes 
limited oceanographic surveys.”

RaytheON tieS UP with mcG FOR 
iNDiaN FOcUS
Aimed at the Indian security market, the US 
defence major Raytheon has entered into 
a distribution agreement with the Wash-
ington-based Monument Capital group 
(MCg), as part of which the latter will 
engage potential Indian partners to provide 
“mass notification and non-lethal systems 
to solve challenging security problems and 
emerging safety requirements”, Raytheon 
has announced. Applications of these prod-
ucts include high-value asset and critical 
infrastructure security, protection against 
terrorism and piracy, explosives detection, 
and innovative emergency response solu-
tions for natural disaster management. 
Security solutions in the Indian context will 
be aimed at enhancing border, port, mari-
time and aviation security.

“Our agreement with MCg will help 
to expand Raytheon’s global reach in 
homeland security, national defence 
and commercial security markets,” said 
Mike Booen, Raytheon Missile Systems’ 
Vice President of Advanced Security and 
Directed energy Systems. “The agreement 
also enables our customers to set up local 
operations for full services, installation 
and maintenance of cutting-edge security 
technology products, ensuring that cus-
tomers receive full- and long-term value 
from their technology purchases.”

eFFORt tO make tejaS mORe ‘iNDiaN’

In a concerted effort to reduce the per-
centage of foreign components in the 
Indian LCA Tejas fighter, the Aeronauti-
cal Development Agency (ADA) has drawn 
up a comprehensive list of 111 aircraft 

line-replacable units (LRUs) that will be 
indigenised and built by Indian compa-
nies within the country. The ambitious list 
includes 21 avionics components (includ-
ing gyro reference unit, tactical navigation 
antenna and gPS antenna), 27 environ-
mental control components, 14 electrical 
components (including under-carriage 
display unit, integral drive generator and 
ground power receptacle), ejection seat, 
nine components in the flight control area 
(left and right air data sensors, angle of 
attack sensor, sensor assembly rate).

cOaSt GUaRD chOPPeR  
teNDeR abORteD

The Indian Coast guard’s much needed 
new-build helicopter fleet will have to wait, 
with a three-year effort to procure 16 light 
helicopters for ship-borne maritime sur-
veillance coming to naught. Reports sug-
gest that a situation leaving hAL’s Dhruv as 
the sole contender in the fray—not allowed 
as per Indian defence rules—has resulted 
in the abort. A new tender is expected to 
be floated by early 2013, possibly with 
reworked parameters. Eurocopter’s AS565 
MB Panther competed with hAL’s Dhruv in 
the Coast Guard competition. It is not yet 
clear why a single vendor situation arose. 
The programme abort comes shortly after 
the Indian Navy floated its new naval utility 
helicopter (NUh) requirement in Septem-
ber—a competition in which the Panther is 
expected to square off with at least four 
other contenders to replace the Navy’s 
Chetaks. The Dhruv is not expected to con-
tend for a Navy order considering that the 
Naval Dhruv has already been rejected in 
its current configuration. Sources say that 
the Ministry of Defence will definitely con-
sider the option of merging the NUh and 
Coast Guard requirements into a single 
amalgamated tender. SP
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INDIA AND CHINA AGREE TO EXPAND 
DEFENCE COOPERATION

At the invitation of Defence Minister  
A.K. Antony, general Liang guanglie, 
State Councillor and Minister of National 
Defence of the People’s Republic of China 
was on an official visit to India from Sep-
tember 2-6, 2012. During their visit, the 
delegation visited Mumbai and Delhi. The 
two Defence Ministers had an extensive 
exchange of views on defence and mili-

tary exchanges and cooperation between 
the two countries. They also discussed the 
regional security situation and interna-
tional issues of common interest and con-
cern. Both Ministers agreed that expanding 
bilateral cooperation between the Defence 
Ministries and armed forces of India and 
China helps enhance mutual trust, deepens 
friendship and promotes comprehensive 
development of the India-China strategic 
and cooperative partnership for peace and 
prosperity. The Defence Ministers agreed 
to work together to enhance mutual trust in 
the security field and continue to maintain 
peace and tranquility in the India-China 
border areas. They noted that the leaders 
of India and China have designated 2012 
as the “Year of India-China Friendship and 
Cooperation”. The two Ministers reached 
the following consensus on defence and 
military exchanges and cooperation to be 
conducted in 2012 and beyond:

zz Strengthen high level exchanges 
between the two Defence Ministries 
and the armed forces of both sides. 
The Chinese side invited the Defence 
Minister of India to visit China in 2013. 
Defence Minister A.K. Antony thanked 
the Chinese Defence Minister for the 
invitation and conveyed that the tim-
ing of his visit could be settled through 
diplomatic channels.

zz Promote exchange of visits by personnel 
at different levels and in various fields. 

zz establish a mechanism for exchange of 
visits by young officers from the Armed 
Forces of both sides.

zz Conduct the next round of joint mili-
tary exercises at the earliest.

zz Strengthen border security cooperation 
between the border troops of the two 
sides so as to enhance and maintain 
peace and tranquility in the India-China 
border areas.

zz Strengthen exchanges in person-
nel training, academic research and 
between educational institutions of the 
armed forces of both sides.

zz Promote port calls by naval ships of the 
two sides and conduct joint maritime 
search and rescue exercises.

zz Further enhance and strengthen coop-
eration between the naval forces of 
both sides, in counter-piracy opera-
tions in the Gulf of Aden and off the 
coast of Somalia.

zz Work together to maintain peace and 
stability in the Asia-Pacific region.

ANTONy VISITS MALDIVES
The Defence Minister A.K. Antony visited 
Maldives from September 15-17, 2012, on 
the invitation of the Maldivian Defence 
Minister Colonel (Retd) Mohamed Nazim. 
he was accompanied by a high level del-
egation, comprising the Defence Secretary 
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Shashi Kant Sharma, Flag FOC-in-C Chief 
Western Naval Command Vice Admi-
ral Shekhar Sinha and others. During his 
visit, he reviewed matters regarding mutual 
defence cooperation with Colonel (Retd) 
Mohamed Nazimand called on the President 
Mohamed Waheed hassan Manik. President 
Waheed appreciated the visit of Antony to the 
island nation and said that it had ‘increased 
the confidence level in the relations of the 
two countries’. Antony briefed the President 
on the discussions he had with his Maldivian 
counterpart and the meeting ended with the 
two Defence Ministers exchanging the agree-
ment to station the Indian Coast Guard ALH 
in Maldives for a further period of two years. 
On September 16, 2012, Antony laid the 
foundation stone of the Composite Maritime 
Training Academy of Maldives. The Acad-
emy, to be built in three phases, with assis-
tance from India, will train personnel from 
Maldives Coast guard and the Marine Police. 

ANTONy INAUGURATES 31ST COAST GUARD 
COMMANDERS’ CONFERENCE

Defence Minister A.K. Antony has said that 
the role of fishing community is vital in 
strengthening of coastal security mechanism. 
Antony inaugurated the three-day-long, 31st 
Annual Coast Guard Commanders’ Confer-
ence on September 20, 2012, and made the 
following salient points in his address:
zz Role of fishing community is vital in 

strengthening of coastal security mecha-
nism thus the  community interaction 
programme is to be given impetus in 
order to sensitise the fishing community 
on the prevailing security situation and 
to develop them to be the “eyes and ears” 
for intelligence gathering.

zz Highlighting the expansion and 
strengthening of the Coast Guard, he 
said, the Coast guard Development 
Plan has been approved and adequate 
funds provided.

zz The service is on course to double its 
assets and capacity building in the next 
four-five years. A Coast guard Regional 
headquarters (North east) and five 
Coast guard Stations have been estab-
lished. By the end of the current finan-
cial year, another six sanctioned sta-
tions are also likely to be established.

zz Near-gap-free electronic surveillance 
will be provided along our coasts and 
towards this end, Phase-II of the project 
will be started soon.

EIGHTH HEADS OF ASIAN COAST  
GUARDS MEETING

Defence Minister A.K. Antony inaugurated 
the Eighth Heads of Asian Coast Guards 
Meeting (hACgAM) on October 3, 2012. Dur-
ing his inaugural address, he reiterated the 
importance of cooperation and collaboration 
among the maritime agencies in the South 
Asian region for ensuring the security and 
safety of oceans. He stressed the commit-
ment of the Government of India towards 
strengthening the Indian Coast Guard in 
terms of building its capacity for sustained 
presence in the Indian Maritime Zones. Ant-
ony assured the delegations that the Indian 
Government remains committed towards the 
security of the Indian Ocean region by imple-
menting international regulations, enacting 
legislations for maritime safety and security, 
cooperative mechanism with nations and 
capacity-building of law-enforcement agen-
cies. hACgAM is being held for the first time 
in the South Asian region.

ANTONy REVIEWS PROGRESS ON COASTAL 
SECURITy NETWORK
Defence Minister A.K. Antony reviewed 
the various steps taken to enhance coastal 
security network in the country on October 
8, 2012, in a high level meeting. The salient 
points include:
zz There must be a time bound action plan 

to complete all pending decisions at the 
earliest. he noted that there has been 
coordination amongst the stakeholders 
towards coastal security and assured 
that the Indian Navy and Indian Coast 
Guard will complete their actions on time 
but that the actions required from other 
departments and coastal states needs to 
be monitored closely. he requested the 
Cabinet Secretary for fixing timeline to 
monitor their performance.

zz he reiterated that fishermen in our 
coastal states are the “eyes and ears” 
of coastal security and they need to be 
an integral part of all our planning. He 
specially laid stress on strengthening of 
the Department of Fisheries of States and 
Department of Animal husbandry, Dairy 
and Fisheries. he also requested the Cab-
inet Secretary to monitor this aspect.

zz He appreciated the steps taken for instal-
lation of 46 coastal static radars (36 in 
mainland and 10 in island territories) 
which would go a long way in identifi-
cation and monitoring of maritime traf-
fic. he directed for completion of the 
installation of radars in the mainland by 
November 26, 2012, and in the island ter-
ritories by March 2013. 

zz The Navy and Coast guard have been 
significantly strengthened and there 
has been an unprecedented growth in 
their capabilities. Their assets, infra-
structure and manpower have grown 
and the two services are likely to almost 
double their capabilities by the end of 
the Thirteenth Five Year Plan. 

DHANUSH SUCCESSFULLy LAUNCHED
Dhanush, the India’s 350-km-range sur-
face-to-surface ballistic missile, was suc-
cessfully launched on October 5, 2012, 
from a naval ship off the coast of Bala-
sore, Odisha. The missile was launched by 

India’s strategic forces command. It was a 
textbook launch meeting all the mission 
objectives. Developed by DRDO, it is India’s 
short-range strategic ballistic missile capa-
ble of being launched from naval ships.

CHINA’S FIRST AIRCRAFT CARRIER  
COMMISSIONED
China’s first aircraft carrier was delivered 
and commissioned to the People’s Libera-
tion Army (PLA) Navy on September 25, 
2012, after years of refitting and sea trials. 
Overseen by President hu Jintao and Pre-
mier Wen Jiabao, the carrier was officially 
handed over by the Navy’s main contractor, 
the China Shipbuilding Industry Corpora-
tion, at a ceremony held at a naval base in 
northeast China’s city of Dalian. President 
hu, also Chairman of the Central Military 
Commission, endorsed a PLA flag and nam-
ing certificate to the naval unit that received 
the carrier. The carrier, formerly known 
as the Soviet ship Varyag was renamed 
Liaoning and underwent years of refitting 
efforts to install engines, weapons, as well 
as a year-long sea trial. The commissioning 
made China the tenth country in the world 
and the last among the five permanent 
members of the UN Security Council to have 
an aircraft carrier in active service. Premier 
Wen said in reading off a congratulatory let-
ter sent from top central authorities that 
China’s first aircraft carrier in active service 
will “be of great and far-reaching signifi-
cance in inspiring patriotism, national spirit 
and driving national defence technologies”.

BULAVA TESTS POSTPONED
Software glitches in the automated launch 
control system on board the Borey class 
strategic submarines has caused another 
delay in scheduled tests of the Bulava sub-
marine-launched ballistic missile (SLBM). 
The Bulava (SS-NX-30) SLBM, developed by 
the Moscow Institute of Thermal Technology 
carries up to 10 MIRV warheads and has a 
range of over 8,000 kilometers (5,000 miles). 
The three-stage ballistic missile is designed 
for deployment on Borey class nuclear sub-
marines. Despite several previous failures 
which were officially blamed on manufactur-
ing faults, the Russian military has insisted 
that there is no alternative to the Bulava

PENTAGON CONTRACT
The Pennsylvania State University Applied 
Research Laboratory, State College, is being 
awarded an estimated $415,045,425 cost-
plus-fixed-fee indefinite-delivery/indefi-
nite-quantity task order contract to provide 
up to 2,060,076 staff hours for research, 
development, engineering, and test and 
evaluation in the areas of guidance, navi-
gation and control of undersea systems; 
advanced thermal propulsion concepts and 
systems for undersea vehicles; advanced 
propulsors and other fluid machinery for 
marine systems; materials and manufactur-
ing technology; atmosphere and defence 
communications systems; and other related 
technologies. The contract includes an 
option for an additional five years, which, if 
exercised, would bring the total cumulative 
value of the contract to $853,275,100 and 
the cumulative staff hours to 3,935,759.

PENTAGON CONTRACT FOR ALLIANT
Alliant Techsystems Operations LLC, 
Defense electronics Systems, California, 
has been awarded a $70,569,579 firm-fixed-
price contract for the full rate production 1 
of advanced anti-radiation guided missile. 
The contract includes the conversion of the 
US government furnished AgM-88B high-
speed anti-radiation missiles into 53 AgM-
88e AARgM all-up round for the Navy (49) 
and the Government of Italy (4), 23 captive 
air training missile systems for the Navy, 
and all related supplies and services neces-
sary for manufacturing, sparing and fleet 
deployment. Work is expected to be com-
pleted in December 2012. SP
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