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“Raytheon systems can 
boost India’s homeland 
security,” says Dan 
Smith, President, 
Raytheon Integrated 
Defense Systems.
4 Page 3

Rear Admiral 
S. Vadgaokar, 
NM, Assistant 
Chief of Naval 
Staff (Air) 
outlines plans to 
strengthen the 
Indian Navy’s 
existing inventory 
of aircraft.
3Page 12

SP’s Naval Forces (SP’s): The Indian Ocean 
Region (IOR) has emerged as a hotbed of 
piracy, hijacking on the high seas, acts of 
terror, arms pedalling and drug trafficking. 
Have the regional navies formalised any 
framework for co-operative engagement to 
jointly combat such threats?
Chief of the Naval Staff (CNS): It is regret-
table but true that the Indian Ocean littoral is 
beset by a number of security-related chal-
lenges that include, inter alia, the sea-borne 
trafficking of drugs, arms and human beings; 
robbery, armed robbery, hijacking and other 
forms of maritime crime; and marine pollu-

tion, poaching, piracy and terrorism. As if 
all these were not challenges enough, the 
region is also the locus of 70 per cent of 
the world’s natural disasters. Today, I think 
it would be fair to state that every navy and 
state-run maritime-security agency of the IOR 
understands quite clearly that these common 
challenges can only be met through com-
mon response-mechanisms. Consequently, in 
February 2008, driven by the need to address 
regional vulnerabilities by capitalising upon 
regional strengths, the Chiefs-of-Navy of 
nearly all littoral states of the IOR gathered in 
New Delhi, both in assembly and in conclave, 

to launch the 21st century’s first significant 
international maritime-security initiative, 
namely, the Indian Ocean Naval Symposium 
(IONS). That the launch of so important a 
regional initiative was able to meet with such 
wide acceptance across the length and 
breadth of the Indian Ocean was in itself a 
unique phenomenon but one representative 
of a region that has come into its own and is 
ready to evolve a broad consensus in fac-
ing the myriad security challenges that face 
it within the maritime domain. IONS seeks to 
provide a regional forum through which the 
Chiefs-of-Navy of all the littoral states of the 

This is the first 
issue of 2009 
and coincides 
with India’s pre-
mier aerospace 
exhibition, Aero 
India 2009. The 
lead story is 
the remaining 
portion of the  
interview of the 
CNS where he 
gives his insight 
on a wide range of subjects includ-
ing anti-piracy measures, follow up on 
Indian Ocean Symposium and strategic 
deterrence. He clarifies that we have a 

declared nuclear policy and the Indian Navy is the 
stated third leg of our nuclear triad whereas sub-
marines are the obvious option of choice for this. 
There are two more interviews included. The first 
one is of Assistant Chief of Naval Staff (Air) Rear 
Admiral S. Vadgaokar, where he talks about the 
future plans of the fleet air arm including Aircraft 
Carrier INS Vikramaditya, MiG 29K and selection 
of long range maritime reconnaissance anti-sub-
marine warfare aircraft.

The second interview is of  Dan Smith, 
President Raytheon IDS, where he gives an 
insight into his company and their plans for India.  
The article on modernization of the Indian Navy 
gives an overview of its size and shape by 2022 
where the navy’s  wish list includes 160-plus ship 
navy, three aircraft carriers, 60 major combatants, 
including submarines and close to 400 aircraft of 
different types. Article on Blue Water UAVs cov-
ers type and possible  roles of ship-based UAVs. 
The most exciting developments are in the field 
of  vertical take of and landing UAVs (Northrop 
Grumman’s RQ/MQ-8 Fire Scout) and uninhabited 
combat air vehicles (Northrop Grumman unveils 
the X-47B UCAS-D air vehicle). 

Two articles on naval design covers trends 
in design of aircraft carrier and submarine design 
and construction. Finally, after the 16/11 terrorist 
strike it was but prudent to include the views of  
the former CNS Admiral Arun Prakash who bluntly 
and lucidly brings the perils of ignoring India’s long 
coast line. Then there is the usual news briefs and 
appointments. Wish you all readers a very happy 
2009 and if you by chance are in Bangalore, do 
visit us at Aero India 2009, Hall C, Booth 14.

In the concluding part of the interview to Editor-in-Chief Jayant Baranwal and Editorial 
Adviser Rear Admiral (Retd) S.K. Ramsay, Admiral Sureesh Mehta, PVSM, AVSM, ADC, 
Chief of the Naval Staff, speaks at length on the Indian Navy’s expanding influence and 
initiatives in securing the Indian Ocean Region as also fortifying its own rank and resources
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“Importance of the Indian Navy in safeguard-
ing our vital security interests has become 
paramount. There can be no doubt that the 
Indian Navy must be the most important 
maritime power in this region.”

—Prime Minister Dr Manmohan Singh at the 
inauguration of Indian Naval Academy at 

Ezhimala, Kerala on January 9

WWW.SPSNAVALFORCES.NET

‘IONS key to counter  
security threat’
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IOR can periodically meet to constructively 
engage one another through the creation and 
promotion of regionally relevant mechanisms, 
events, and activities. I believe that the IONS 
movement constitutes the keys to freeing us 
from the many challenges that face us in the 
maritime domain. My fellow Chiefs-of-Navy 
and I think that we have begun our work well, 
and, with the support of like-minded navies, 
we are confident that we will be able to bring 
about a future that is free from petty rivalries 
so as to be better able to successfully meet 
the many common security challenges that 
confront all of us in the maritime reaches of 
our region.

SP’s: Your observations on the significant 
gains and follow-on framework of IONS on 
“Contemporary Transnational Challenges: 
International Maritime Connectivities”.
CNS: The formal launch of the IONS initia-
tive was effected through two sessions of 
the Conclave of Chiefs held last year, first in 
New Delhi on February 15 and the second 
in Goa on February 16. As had been the 
intention, it was at this Conclave of Chiefs, 
removed from the glare of the media, that 
the most meaningful progress occurred. That 
the launch of so important a regional initia-
tive was able to meet with such wide accep-
tance across the length and breadth of the 
Indian Ocean was in itself a unique phenom-
enon. Comfortably interacting amongst their 
peers, the Chief-of-Navy ratified the four 
objectives of the movement.  

Recognising the enormous diversities 
of our region, we ourselves had identified a 
few measures of effectiveness to gauge our 
success. The first was whether we would 
enjoy sufficient political support. Our Prime 
Minister’s presence stood testimony to this. 
The second was whether Chiefs-of-Navy 
would, indeed, come. The fact that of the 31 
invited as many as 27 chiefs came speaks 
for itself. In one case, that of the Republic of 
Comoros, it took a civil war to eventually pre-
clude his attendance. The third was whether 
they would agree to the activities defined in 
the draft charter. This, too, was achieved and 
the chiefs agreed to abide by the draft char-
ter even while the document was processed 
in each navy’s own governmental hierarchy. 
Having incorporated the many suggestions 
made by various countries and our own MEA, 
we have reached what we believe to be the 
final form of the Charter of Business.

The fourth was whether the navies would 
agree to a concrete set of confidence-build-
ing activities over the first two years. This 
they have, and the initial baby-steps include 
ship-visits and port-calls incorporating 
short-duration shipboard-attachments, train-
ing and first-line maintenance-assistance in 
accordance with a consensual and region-

ally-coordinated calendar; afloat-attach-
ments for young officers; two IONS Open 
Essay Competitions, the first topic being 
“Sustaining the IONS Initiative: Practical 
Steps”, and the second, “Cooperative EEZ 
Surveillance: Options and Initiatives”; two 
Workshops for Young Officers, one each 
on the themes “Building interoperability in 
HADR (Humanitarian Assistance and Disaster 
Relief) Scenarios: Practical Mechanisms 
and Processes” and “Regionally relevant 
and affordable Force Protection Measures”; 
one Technical Workshop on the theme 
“Synergising Medical Capabilities Aboard 
Ships in HADR Scenarios within the IOR”; 

and, finally, the IONS Preparatory Workshop, 
which will define the agenda for the Indian 
Ocean Naval Symposium 2010.

Lastly, we were concerned whether after 
we had completed our two-year period of 
chairmanship, we would have volunteers to 
host future editions of the IONS Initiative. 
In the course of the inaugural Conclave of 
Chiefs, it had been agreed that the chairman-
ship should be rotated sequentially through 
the four littoral sub-regions of the IOR—the 
South Asian Littoral, the West Asian Littoral, 
the East African Littoral and the South-East 
Asian & Australian Littoral—so that the 
somewhat different priorities given even to 

common challenges, and, of course, such 
maritime-security challenges are unique to 
a given sub-region, could all be given the 
emphasis and attention that they deserve. 
The next chairman will, in all probability, be 
from the West-Asian littoral. A number of 
navies of that sub-region have expressed 
requisite keenness and we expect one of 
them to make a firm commitment in the very 
near future. In 2012, the chairmanship would 
thereafter rotate to the East African Littoral 
and in 2014, to the South-East Asian & 
Australian Littoral. 

I have written detailed letters to each of 
my counterparts within IONS and all of whom 
are very enthusiastic and are looking-forward 
to being able to address the many common 
challenges of maritime-security, through 
region-specific and culturally-sensitive mea-
sures that would ensure requisite capacity-
building and capability-enhancement. IONS 
has generated enormous and abiding interest 
from all major navies of countries located out-
side the Indian Ocean littoral, many of whom 
wish to join as observers, in the future.

Even as we move IONS up to speed, we 
are aware that the environment is ever-chang-
ing and we are currently seeing a strong 
US push for a pan-Asian security construct, 
whose building blocks, we are certain, will 
be initiatives such as the IONS and the 
Western Pacific Naval Symposium (WPNS). 
A handshake in the near future between the 
WPNS and the IONS is inevitable and will 
synergise the maritime domain throughout 
the Asia-Pacific. Perhaps we will also see a 
move towards connectivity with the Shanghai 
Cooperation Organisation and perhaps that 
might eventually lead to the pan-Asian secu-
rity construct that the Secretary for Defence 
of the US, Robert Gates, spoke of during the 
2008 edition of the 7th International Institute 
of Strategic Studies Asia Summit (popularly 
known as the Shangri La Dialogue) hosted by 
the Republic of Singapore.

SP’s: Recent reports indicate that China is 
upgrading base facilities close to India’s 
maritime boundaries at Coco Islands in 
Myanmar. In the Indian context what are 
the maritime security imperatives of such 
developments, and to what extent would 
this dimension be factored into the force-
development process for the IN?

CNS: The Union of Myanmar is a sovereign 
nation for whom we have the same high 
respect as we do for all other nations. We 
believe that every nation has the right to 
establish friendly and beneficial relations with 
others, in accordance with its own national 
interests. As a navy, we realise that there are 
no zero-sum games in international relations 
and we have sufficient confidence in our own 
national and maritime capabilities as not to 
feel threatened by any country’s legitimate 
relations within another. We are assured that 
there are no activities on the Coco Islands 
that are inimical to our own national and 
maritime interests and we have no reason to 
believe otherwise.

SP’s: Every global power of eminence 
acquires strategic deterrence to create 
spheres of influence in the region of stra-
tegic importance. Perhaps the time is now 
opportune for India too, to claim its right-
ful place in such a domain. Should not 
then, the IN be equipped as the strategic 
leg of the triad? If so, what in your view 
should be the profile and the character of 
such a strategic component and the time 
frame for the capability to be established?
CNS: As a mature and responsible navy, we 
seek to effect a shift away from the traditional 
concepts of competitive military security and 
towards a more holistic concept of compre-
hensive and cooperative security. We do not 
seek any spheres of influence and, indeed, 
we believe that these are concepts that are 
rapidly losing relevance in the face of these 
changed concepts of security. That having 
been said, we remain aware of the prevail-
ing security environment at the strategic, the 
military-strategic, the operational and the tac-
tical levels. We are conscious of the doctrinal 
difference between the terms dissuasion and 
deterrence. We seek first to dissuade forces 
inimical to us, whether State or Non-State, 
and only thereafter, to deter them.

We have a declared nuclear policy and the 
navy is the stated third leg of our nuclear triad. 
In this regard, submarines are the obvious 
option of choice. The class of submarine that 
will eventually be selected and inducted has 
not yet been decided upon. In so far as the 
mere process of considering boats of different 
classes is concerned, obviously we carefully 
consider every available option and its overall 
ramifications. This process of careful consider-
ation will continue until the final choice is made 
by the government and will define the timelines 
along which we must proceed.

SP’s: For Defence Procurement Procedure 
2008 (DPP 2008), has the Ministry of 
Defence factored in all the feedback fur-
nished by the Service Headquarters to 
evolve a responsive and accountable deci-
sion-making mechanism for timely acqui-
sitions? What additional measures need 
to be instituted to make the procurement 
policy apparatus more sensitive and alert to 
the urgent and genuine needs of the three 
services?
CNS: At the very outset, let me say quite 
unequivocally that we greatly appreciate the 
provisions of the DPP 2008. You have rightly 
highlighted some of its salient aspects and 
the additional measures designed to enhance 
efficiency, which have been announced by 
the Government of India. All this is designed 
to give a much-needed boost to indigenous 
defence industry and, as such, is very 
welcome. The DPP 2008 has only recently 
been promulgated and it is clearly too early 
to comment sensibly upon its efficacy. The 
country is incrementally maturing its pro-
cesses of defence acquisition and each suc-
cessive DPP has its own nuanced responses 
to infirmities discovered in its predecessor. 
Naturally, the Service Headquarters were, 
indeed, consulted during the process of for-
mulating the DPP 2008. Equally obviously, 
the DPP seeks to achieve a balance between 
several competing priorities like transparency, 
honesty, the need to ensure a national and 
international level playing field, fiscal pru-
dence, operational necessity and expediency, 

the rapidity of technological obsolescence, 
to name just a few. I am convinced that the 
coming years will not only improve procure-
ment timelines, but also induce more binding 
accountability and greater integrating of the 
procurement chain.

SP’s: Your personal efforts in resolving 
major anomalies arising out of the Sixth 
Central Pay Commission (SCPC) report 
have been quite laudable, vis-à-vis, bet-
ter financial package through SCPC and 
improved promotional prospects after 
implementation of Phase-II of the Ajay 
Vikram Singh Committee Report. Would 
these incentives be adequate to attract 
high quality young talent to join the IN and 
to retain highly-skilled and experienced 
officers who are already in service? 
CNS: Problems associated with the induc-
tion and retention of talented young men and 
women are not unique to the armed forces 
of India. As the vibrancy and dynamism of 
the nation’s economy grows, there is bound 
to be competition for the available human-
resource. Horizontal mobility is on the rise 
in every sector of the economy and I am 

quite clear that the armed forces must com-
pete for the best available talent, along with 
everyone else. That brings us to the question 
of what attracts available talent to a given 
profession or job. There is a clear distinc-
tion to be made between these two terms. 
The armed forces are never going to be 
just another ‘job’. Even more than a profes-
sion, the armed forces are a way of life and, 
therefore, their attractiveness or otherwise is 
to be weighed on the scale of a lifetime and 
a long-term lifestyle. How is attractiveness 
of a ‘way of life’ measured? What currency 
ought we to use? Many of us labour under 
the mistaken impression that money and 
currency are synonymous. Indeed, money is 
one form of currency and it is certainly the 
most commonly encountered one. But it is 
not the only one. There are others. Honour 
(or its more eloquent colloquialism izzat) 
is one of these others. So is respect. So is 
dignity. These are the currencies that the 
armed forces of any nation use. This is true 
of the Indian armed forces as well. If one 
measures or judges everything on some 
absolute scale of lucre, one contributes to 
the devaluation of these currencies. I would 
strongly dissuade anyone from doing so. I 
personally believe that a monetary package 
cannot in itself be the primary incentive for 
the services. However, I realise that financial 
well-being cannot be discounted altogether, 
as we must contend with the attitudes and 
norms ingrained into the societal pool from 
which we must draw our measure of talent. 
Regrettably, one’s pay-package has become 
the de facto determinant of protocol-equiva-
lence and, as such, it does have a bearing 
upon esteem.

Even so, cash-incentives can only take 
the armed forces a certain distance. What 
we need to concentrate more upon is the 
intrinsic quality of our lives, in the making of 
which money does not play as large a part as 
is sometimes made out. I must state here that 
we are very proud of our personnel and are 
confident that even if and when they merge 
with mainstream human resource of our coun-
try, they would remain able ambassadors of 
the myriad strands of life that define a world-
class Indian. 

(For full text of interview, pick up  
SP’s Military Yearbook 2008-2009.)

▸▸▸ “The armed forces are  
never going to be just another 
‘job’. Even more than a  
profession, the armed forces 
are a way of life and, therefore, 
their attractiveness or other-
wise is to be weighed on the 
scale of a lifetime and a  
long-term lifestyle.” ◂◂◂

▸▸▸ “We are assured that  
there are no activities on  
the Coco Islands that are  
inimical to our own national 
and maritime interests and  
we have no reason to believe 
otherwise.” ◂◂◂
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SP’s: What is Raytheon’s interest in doing busi-
ness with India?
Dan Smith (Dan): First, I want to give my con-
dolences to the people of India for the loss of 
many lives during the recent terrorist attacks 
in Mumbai. Raytheon is committed to working 
closely with India and other countries around 
the globe to counter terrorism. Raytheon has 
capabilities that can help the Indian armed 
forces defend and protect the people of India 
and strengthen homeland security. Recently, 
Raytheon submitted two proposals to India: 
Network Centric Operations for the navy and 
our Hawk XXI air and missile defence system 
for the army. With Network Centric Operations, 
we can network multiple naval platforms to 
command centres on the ground, the water, 
or the air. We are seeking to partner with India 
and Indian companies on multiple programmes 
and technologies where we are world leaders. 
A few examples include sensors, C2, effectors 
and mission support. We also have unique 
products for homeland security, such as the 
Rapid Aerostat Initial Deployment (RAID), and 
our Athena Multi-Domain Situational Awareness 
System. These capabilities have been demon-
strated to various services in India. Additionally, 
our Hawk XXI is the latest variant of the com-
bat-proven Hawk system, which is the primary 
air defence system for 14 nations. With its 
modern technology insertion, Hawk XXI has full 
integration capability.

SP’s: What is Raytheon’s footprint in the US 
and around the world?
Dan: Raytheon is a technology leader specialis-

ing in defence, homeland security and other 
government markets around the world. Our 2007 
revenue was $21.3 billion (Rs 1,04,770 crore), we 
have 72,000 employees worldwide, and our cus-
tomer base spans more than 70 countries cover-
ing all continents and regions: the Americas, Asia 
(including India), Europe and the Middle East. 
Raytheon IDS, specifically, has mission centres 
across the US, as well as operations in Australia, 
Saudi Arabia and Germany (Raytheon Anschutz), 
UAE and Japan. 

We lead the defence industry in air and mis-
sile defence, and naval systems, to name a few. 
Patriot, Hawk XXI and SL-AMRAAM—our air and 
missile defence systems—work together as an 
integrated solution. As a result, there is not a sys-
tem in the world that can match our air and mis-
sile defence capabilities. Patriot is the only com-
bat-proven capability against short- to medium 
tactical ballistic missiles. Hawk XXI provides warf-
ighters with a fully integrated air defence solution 
for fixed or mobile assets. SL-AMRAAM is an air 
defence system using the combat-proven, dual-
use AIM-120 Advanced Medium Range Air-to-Air 
Missile; it has been selected by the US Army as 
the next-generation, short-to-medium range, air 
and missile defence system to counter aircraft 
and cruise missiles.

In the naval area, we provide the combat 
management system (SSDS MK 2) for current 
and future ships, including all of the latest LPD 
17 class, the aircraft carrier CVN 78, and the 
Zumwalt DDG 1000 and all US submarines. We 
are also the only US supplier of torpedoes for 
both the lightweight MK 54 and heavyweight 
MK 48. We’ve supplied more than 30,000 tor-

pedoes over the last 
25-plus years to the 
US and our allies.

In the civil secu-
rity area, our Athena 
system has been 
proven over mul-
tiple deployments 
in a wide variety of 
environments world-
wide. A multi-domain 
awareness system, it 
provides real-time sit-
uational awareness so 
potential threats can 
be quickly analysed 
and the right deci-
sions made. It has 
provided permanent 
multi-domain aware-
ness capability to tac-
tical action teams and 
host nation officials in 
two global maritime 
partner countries.

Also ensuring 
civil security is our 
innovative RAID 
system. Employing a 
variety of platforms 
(aerostat, tower or 
mast) and sensor 

suites, RAID provides unprecedented elevated 
persistent surveillance, which is especially 
valuable in the area of border and coastal sur-
veillance, high-value infrastructure security, as 
well as internal domestic security and support 
to deployed forces.

SP’s: What is the unique value that Raytheon 
provides to India?
Dan: We pride ourselves on our integration 
expertise and ability to deliver mission assured 
solutions. We integrate third party systems across 
the globe—not just Raytheon systems. We 
believe in building long-term relationships based 
on truth and trust. Some of our relationships go 
back more than 40 years. We also deliver total 
Mission Assurance. Our broad Raytheon-wide 
expertise in air, land, sea and space, combined 
with our proven processes (CMMI® Level 5, 

Raytheon Six SigmaTM, Integrated Product 
Development System) and stringent programme 
management disciplines (mission analysis, con-
figuration management, simulation-based engi-
neering) enable us to deliver low-risk capabilities 
cost effectively that work as expected, without a 
doubt, every time. 

SP’s: Now that India has increased its defence 
budget and opened business up to the world 
rather than working solely with Russia, what is 
your competitive strategy?
Dan: Our strategy is very simple: “Best value 
products and services with least risk to our part-
ner customers.”

SP’s: Raytheon is the leader in developing 
open architecture. Can you explain why?
Dan: Yes. Our approach begins with a compre-
hensive understanding of the desired outcome. 
Uniquely disciplined system engineering process 
applications, leveraging published hardware and 
software standards, result in liberal data and intel-
lectual property constrained solutions that are 
easily maintained, updated and scalable to meet 
many needs.

SP’s: How is IDS working with India to pursue 
opportunities? 
Dan: Raytheon IDS Vice President Upinder 
Dhinsa is leading our efforts in India work-
ing closely with our Raytheon India leaders, 
Pracheesh Mathur and A.K. Mathur. In fact, he 
visits India often and is in constant touch with 
the various agencies and services in India to 
understand the country’s needs and develop the 
best solutions. 

SP’s: What’s Raytheon’s vision for doing busi-
ness in India?
Dan: We are considering taking technologies 
we’ve developed for defence and applying 
these in other areas such as agriculture, medi-
cal and infrastructure. We believe the govern-
ment of India and industry will look to Raytheon 
as a preferred partner. By our people working 
together, focusing on joint development and 
production, our two countries not only have the 
benefit of realising mutual prosperity but also 
the opportunity to work in the best interest of 
humanity. 
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‘Raytheon systems 

can boost India’s  
homeland security’
Dan Smith, President, Raytheon Integrated Defense Systems deliberates on 
proposals seeking to partner with India and Indian companies on the multiple 
programmes and technologies in which the company is the world leader

(Left) Raytheon’s Total Ship System Electronics Architecture serves as Mission Systems Integrator 
for the LPD 17 Class;  (Right) Raytheon IDS is a leading provider and integrator of world-class 
seapower capabilities

Hawk XXI is the latest variant of the combat-proven Hawk system, 
which is the primary air defense system for 14 nations.

Raytheon’s Athena Multi-Domain Awareness System RAID coastal surveillance tower
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Unmanned Aerial Vehicles (UAVs) are 
very versatile and can be used in 
a variety of roles to support all type 
of naval operations during war and 

peace. Leading in this field, the US is develop-
ing UAVs as a multi-role option that is very cost 
effective. The possible roles are:
• Provide real time imagery through reconnais-
sance, surveillance, targeting and intelligence 
gathering by using a combination of infrared/
optical sensor and a laser target designator. 
• It could carry a common data link and serve 
as a radio/data relay platform. This could be 
expanded to the role of an airborne platform for 
tactical control systems. This could be further 
developed into carrying out time critical opera-
tions and network centric warfare. 
• Can enhance sensor capability for naval sur-
face fire by reducing the sensor to shooter time. 
• Provide real-time battle damage assessment. 
• Search and rescue as amply proved dur-
ing Tsunami search operations in Andaman 
and Nicobar Islands. The UAV would home 
in on an emergency beacon and drop a line 

when overhead. 
• Surveillance and overt action against piracy.
• UAV being used for launching air to surface 
weapons.

Navy can use all type of UAVs, like mini, 
micro, small, vertical take of and landing 
(VTUAV), medium altitude endurance (MALE), 
high altitude endurance (HALE) and uninhab-
ited combat air vehicles (UCAV). The most 
exciting developments are in the field of VTUAV 
and UCAV.

VTUAV: For operations ashore & 
afloat
Since it can operate on board a ship, it can 
provide real time imagery data to support intel-
ligence, surveillance and reconnaissance for 
operations ashore and afloat. It can provide 
integral capability for tactical situation aware-
ness and gaining knowledge superiority. It can 
also reduce sensor to shooter reaction time 
and can extend its capabilities to other mis-
sion areas. Northrop Grumman’s RQ/MQ-8 Fire 
Scout is a very good example which the US 
Navy is planning to use.

In February 2000, the US Navy chose 
the RQ-8A Fire Scout as its vertical VTUAV. 
Northrop Grumman-Ryan Aeronautical of San 
Diego was awarded an engineering and manu-
facturing development contract for the Fire 
Scout, which would provide situational aware-
ness and precision targeting support to the US 

Navy and Marine Corps. In August 
2005, Fire Scout was redesignated 
from RQ-8 to MQ-8 to reflect its multi-
role capability, including the ability to 
deploy weapons. 

Fire Scout has the ability to 
autonomously take-off from and land 
on any aviation-capable warship and 
also at unprepared landing zones 
close to the forward edge of the bat-
tle area (FEBA). It can carry out sur-
veillance, find tactical targets, track 
and designate targets and provide 
accurate targeting data to strike plat-
forms such as strike aircraft, helicop-
ters and ships. The UAV is also able 
to carry out battle damage assess-
ment. The US Navy is currently using 
the Pioneer UAV. 

In September 2003, an enhanced 
version of Fire Scout, MQ-8B, was 
chosen for the US Army’s future 
combat system. The MQ-8B has a 
four-bladed rotor, increased payload 
capacity to 270 kg and more than 
eight-hour endurance with a 90 
kg payload. The payload includes 
reconnaissance, surveillance and 
target acquisition and target designa-
tion capability. In March 2004, the US 
Navy placed a contract with Northrop 
Grumman for the development of the 
MQ-8B Fire Scout for deployment on 
the new littoral combat ships (LCS). 

Technical evaluation is sched-
uled to begin in early 2009 and 
operational evaluation in summer 
2009. Initial operating capability for 
the MQ-8B is planned for autumn 
2009.MQ-8B air vehicles are com-
mon for the US Army and Navy but 

the payload differs. Baseline payload for the 
USN includes the FLIR Systems AN/AAQ-22D 
BriteStar II target designation system with elec-
tro-optical and infrared sensors and a laser 
range finder / designator. Northrop Grumman 
is also carrying out a weapons integration pro-
gramme which includes the installation of two 
four-packs of 2.75 in rocket launchers on the 
air vehicle.

UCAV: Pre-emptive & Reactive 
Missions
This role provides ship-based tactical airpower 
which can carry out pre-emptive and reactive 
missions, including suppression of enemy air 
defence. It can also provide all weather surveil-
lance and deep strike capability. UCAV’s acqui-
sition cost is half and maintenance cost about 
one third when compared to a manned aircraft.

Indian Perspective
The Indian Navy (IN) had acquired Heron and 

Searcher from Israel and the first UAV squadron 
was commissioned on January 6, 2006 by the 
then CNS Admiral Arun Prakash. Distinctive 
characteristics of the two UAVs are as follows.
IAI’s Heron MALE UAV: Heron is capable of 
MALE operations of up to 52 hours’ duration at 
up to 35,000 ft. There is a new version called 
Heron TP. It is in service with the Israel Defence 
Forces apart from India and Turkey. Heron navi-
gates using an internal GPS receiver or with 
a pre-programmed flight plan. It can autono-
mously return to base and land in case of break 
down of communication with the ground station. 
The system is all-weather and has fully automat-
ic launch and recovery capability. Heron can 
carry an array of sensors, including infra-red 
and visible-light surveillance, intelligence sys-
tems (COMINT and ELINT) and various radar 
systems up to a maximum weight of 250 kg. 
Heron is also capable of target acquisition and 
artillery fire adjustment. The payload sensors 
communicate with the ground control station in 
real-time, using either direct line of sight data 
link, or via an airborne/satellite relay. 
IAI’s Searcher Mk II: Searcher Mk II is a multi 
mission tactical UAV system used for surveil-
lance, reconnaissance, target acquisition, artil-
lery fire adjustment and damage assessment. 
The Searcher Mk II has multiple operational 
configurations to include SAR/GMTI, SIGINT 
and EO/IR; reduced radar detection, opera-
tions in adverse weather conditions, automatic 
takeoff and landing system and state-of-the-art 
avionics. Its payloads include electro Optical 
(TV & IR Combination or Triple Sensor TV/IR/
LD), Synthetic Aperture Radar, COMINT & ESM 
Integration Capability and can also integrate 
customer furnished payloads. It has an endur-
ance of 20 hour, range of 300 km, altitude of 
23,000 ft and can carry a payload of 120 kg.

UAVs for a secure environment
After 26/11, the need for 24X7 surveillance of 
coastal area has emerged very clearly and all 
types of UAVs will a have a role in making the 
environment more secure. It is also clear that 
the time has come for the IN to plan and induct 
ship based VTUAVs for not only cost effective 
maritime domination awareness, but other roles 
like targeting and intelligence gathering, search 
and rescue, target acquisition and engage-
ment, anti-piracy and real-time battle damage 
assessment. MALE type of UAVs is the ideal 
platform for carrying a tactical control system 
for conducting battle space domination opera-
tions. Future development of UAV is very excit-
ing and revolutionary. North Grumman’s X-47B 
Naval UCAV will be operated from an aircraft 
carrier. It will have a 62-ft wingspan and weigh 
around 45,000 pounds at takeoff. Besides car-
rying stealth features, it is supposed to have 
the ability to execute some maneuvers, such as 
refueling in mid flight, autonomously. Trials are 
likely to commence during 2011. 

▸ ▸ ▸  Uninhabited combat air 
vehicles afford ship-based  
tactical airpower to carry  
out pre-emptive and reactive  
missions, including suppression 
of enemy air defence ◂ ◂ ◂
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▸ ▸ ▸  Vertical take of and  
landing UAVs provide real 
time imagery data to support 
intelligence, surveillance and 
reconnaissance for operations 
ashore and afloat ◂ ◂ ◂

Characteristics of  
RQ-8A, MQ-8B

RQ-8A MQ-8B

Length 6.98 m  
(22 ft 11 in)

Rotor  
diameter

8.38 m  
(27 ft 6 in)

Height 2.87 m  
(9 ft 5 in)

Weight max: 1200 kg 
(2650 lb);
empty: 661 
kg (1457 lb)

max: 1430 kg 
(3150 lb)

Speed 231 km/h 
(144 mph)

Ceiling 6100 m 
(20000 ft)

Endurance 5 h > 8 h

Propulsion Rolls-Royce/Allison 250-
C20W turbo shaft;

Note: Above data is approximate 

Unmanned 
& Ubiquitous
The navy can effectively use a whole range of UAVs—
mini, micro, small, vertical take of and landing, medium 
altitude endurance, high altitude endurance and  
uninhabited combat air vehicles

MQ-8B X-47B UCAS
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T he aircraft carrier can be 
considered as the paradigm 
of vessels designed pri-
marily as carriers of space 

demanding assets when compared to 
combatants, say, destroyers or frig-

ates, that are designed primarily to deploy an 
integrated suite of sensors and weapons deliv-
ery systems.

Primary role of sea-borne air power is 
to provide a sea-based tactical air power. It 
involves transportation of a specific number 
of aircraft and operating them in combat mis-
sions whenever required. An aircraft carrier 
thus functions as a ‘floating’ airfield which can 
be positioned at a theatre away from land and 
operate combat aircraft in exactly the same 
manner as their land-based counterparts. A 
‘floating’ airfield that can be positioned close to 
a crisis area, offers the following distinct advan-
tages over a distant airfield on land:
• Close proximity to the theatre enables an 
instant response to the rapidly unfolding  
developments.
• Precludes an avoidable penalty on the com-
bat efficiency of the aircraft and crew due to 
the lengthy and exhausting transit between the 
theatre of action and the distant airfield  
on land.
• A definite time consumed in transit from the 
land base may cause the nature of the task to 
be drastically different from the assessment at 
the time of mission launch.
• The local command can autonomously 
respond to the requirement of using air power 
at its disposal rather than depend on another 
agency located far away.
• The total number of aircraft required to be on 
alert, transit and combat air patrol will be enor-
mous in comparison to the number of aircraft 
that will be actually available on the task in the 
distant theatre at any given time.

Carrier, being a warship, its design is 
governed by the design drivers of a warship, 
which are:
• Packaging of onboard assets
• Provisioning of military capabilities required 
of a carrier.
• Choice of ship technologies adopted for the 
design solution.

Packaging of onboard assets
The fundamental ship sizing determinants from 

the aircraft types to be accommodated are:
• Flight Deck
• Hangar and Aviation support
• Aviation magazines, aviation fuel, aviation 
personnel
• Propulsion

In terms of the type and design of aircraft 
carrier, there are three main options that one 
can select from:
• Short Take-Off, Vertical Landing: The 
STOVL variant would be built with a ski jump 
but would not require catapults, arrester wires 
or an angled flight deck. As a result it would 
be both smaller and cheaper than the other 
carrier variants and also have a higher aircraft 
launch rate. 
• Conventional Take-Off and Landing: The 
CTOL would require an angled flight deck and 
steam catapults (and consequently a steam 
generator) but the advantage is it could oper-
ate conventional aircraft, which have increased 
range and greater weapon payload. 
• Short Take-Off, but Arrested Recovery: 
The STOBAR version would require an angled 
flight deck, arrester gear and a ski jump. 

Provisioning of Military Capabilities
The carrier is truly a warship and not just a 
carrier of aircraft implies that she should be 
designed in a manner keeping the following 
tasks in mind as well: 
• Though the carrier moves with a fleet of 
ships, it must have some self- defence sys-
tems, both against air and underwater attack. 
Some of these are catered for in the aircraft it 
carries, but other aspects, like the appropri-
ate levels of stealth, need to be incorporated. 
Towards this end, the implications on the ship 
architecture can be considerable. 
• The carrier design should also cater to 
the ship playing politically vital functions like 
peacekeeping, policing, humanitarian tasks 
and even making-its-presence-felt roles. The 
size of the ship allows it to adapt to such roles 
but the need for such adaptability must be 
borne in mind at the design stage vis-à-vis 
access routes, possibility of taking in modular 
outfits like 20/40 ft ISO containers. 
• Since Network Centric Warfare is the key 
to all future warfare, the carrier design should 
cater for it either being a command ship for a 
force of ships or a major communication node. 
Incorporation of this into design would also 

impinge on the ship size drivers vis-à-vis eat-
ing related spaces, stores, heating, ventilation 
and air conditioning, waste disposal system 
and so on.
• The carrier is one of the few major assets 
which ‘cannot be lost’ politically. Survivability 
is to be provided for the vitals like machinery 
spaces, Avcat fuel, magazines and so on. 
Armor plating can also be provided for the 
hangar. However, the spin offs on weight, 
reserve of buoyancy and propulsion need to 
be borne in mind.
• Sustainability is a major characteristic of a 
warship. While a nuclear reactor will give unlim-
ited sustainability, its associated machinery and 
shielding is considerably heavy to accommo-
date, though the requirement of uptakes and 
intakes is reduced. Similarly, though a nuclear 
plant will eliminate the need for fuel, aviation 
fuel and stores for a large complement are 
issues, which still need to be addressed.

Ship Technology for Design 
Solution
3D Model: The concept of virtual prototyping 
was established to prove the functionality and 
manufacturability of new weapons and systems 
prior to the commitment of large production 
resources and secondly, as an answer to ‘near 
zero’ production paradigm for maintaining 

and manufacturing proficiency without actu-
ally building parts. In shipbuilding, due to the 
complexity of the job, 3D modeling is used in 
the detailed design phase. The best-known 
examples are 3D tools for hull form design and 
naval architectural calculations. The virtual ship 
approach from design through production to 
the operator consoles is definitely the emerging 
trend over traditional CAD systems because:
• It optimizes the 3D model of the ship for 
graphic performances.
• It simulates the dynamics of ship and equip-

ment operation, like simulation of ship struc-
tures, flight deck, aircraft launch/ recovery, 
aircraft handling and throwing out anchor, with 
the resultant effect displayed.
• To establish time critical missions, the 
designer can feel the sense of time, space and 
maintenance envelopes when inspecting the 
design. 
• It can highlight the problem before the main 
decision regarding cost is committed.
Data Networks: Ship design has evolved 
over a period of time from hard prints doing 
the rounds, time lost in postage and far and 
few working level meetings to soft copies 
being transferred in seconds and video con-
ferencing between yards and designers. Ship 
Management facility brought in by data net-
works has revolutionized the way we operate 
and there is no space for serendipity. 
Fatigue: The design of steel structures 
against fatigue requires the consideration of 
fatigue damage accumulation in the form of 
fatigue crack growth analysis and prediction. 
Fatigue is an important criterion to evaluate 
the adequacy of ship structural details, and 
the methods for prediction of fatigue life taking 
into account the crack growth are becoming 
of great interest. This is a sea change from the 
time when fatigue was not understood and it 
was difficult to predict the cyclic loads, which 
the structure could take. Today, there is a vari-
ety of analysis being done on ship structures 
using different techniques. Some examples are: 
probabilistic analysis of ship structure fatigue 
failure considering the effects of the residual 
stresses induced by hull fabrication process 
over the crack growth rate, fatigue life improve-
ment of scallops, effect of weld geometric 
profile on fatigue, composite overlay for the 
fatigue improvement of ship superstructure and 
probabilistic fatigue life prediction of ships. It 
would be safe to say that fatigue analysis is 
an integral part of ship design with a variety of 
analysis possible.
Trimaran Hull: The trimaran hull configura-
tion, both for small and medium warships 
essentially carrying one or two helicopters as 
well as genuine aircraft carriers, is also not a 
distant possibility and is being studied. In the 
latter case only relatively small helicopter and 
VSTOL aircraft carriers have been studied to 
date. The trimaran hull not only provides a 
stable platform to launch and recover helicop-

An aircraft carrier can be  
positioned at a theatre away from 
land and operate combat aircraft  
in exactly the same manner as  
their land-based counterparts
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▸ ▸ ▸  The carrier design should 
also cater to the ship playing 
politically vital functions like 
peacekeeping, policing, human-
itarian tasks and even making-
its-presence-felt roles ◂ ◂ ◂

Floating Airfield

Continued on page 14

PA2 (Porte-Avions 2) is a planned new aircraft carrier developed for the French Navy by Thales Naval France and DCN Artist’s concept of CVN 21 one of a new class of aircraft carriers

Designing a 

Queen Elizabeth Class (CVF), Royal Navy Future Aircraft Carrier
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Floating Airfield

In the aftermath of debacle of 1962 Indo-
China war, the Government of India, 
convinced as it was, about the need to 
modernise and update its armed forces, 

launched massive campaigns to build up the 
armed forces. India’s aspirations for creating 
and operating a truly three dimensional navy 
started fructifying, with the commissioning in 
December 1967, of an erstwhile Soviet Union 
built Foxtrot Class (Type 641 IK) submarine, 
the INS Kalveri, propelled by a diesel-electric 
engine and armed with torpedoes. This was 
to be the first of a batch of four submarines 
contracted from erstwhile Soviet Union. Soviet 
Union had come to India’s rescue in the difficult 
times by making available warships and sub-
marines when we drew a blank from western 
sources. A total of eight type 641 IK subma-
rines were commissioned in the Indian Navy 
(IN) between 1967 and 1974.

The immediate problem was resolved. But 
saddled with obsolete weaponry, inherited from 
the period of colonial rule, the IN was nurturing 
aspirations for building in-house capabilities for 
design and development of critical platforms, 
including submarines, denied to the nation by 
the developed world. Meanwhile, credit to the 
expertise gained by some early naval construc-
tor officers during training abroad, the IN’s 
in-house design organisation had been set up 
and it had even acquired some experience in 
developing surface ship designs, including 
that of the famous Godavari Class frigates. 
Due to lucrative commercial world, adequate 
numbers of naval architects were not avail-
able to IN, parallel attempts were made to 

enhance the number of naval architects in IN’s 
design office by broad basing the entry qualifi-
cations to allow graduates from Mechanical, 
Aeronautical, Metallurgy and Civil engineer 
streams. These officers were converted into 
naval architects through specially designed 
courses run for the IN at the prestigious IITs.

During the 1971 war, India had to face the 
havoc unleashed by Pakistan’s submarines 
right at the country’s doorsteps. Therefore, in 
the late 1970s IN started looking for ways and 
means to give fresh impetus to indigenous sub-
marine design and construction capabilities. 
The aim was to build up submarine force levels 
adequate to meet perceived threats based 
on experience of 1971 war with Pakistan. The 
import options were expensive, cumbersome 
and uncertain to say the least. 

Transfer of technology
Submarine design being a closely guarded 
field by the developed world, indigenous 
capability in this field, however, remained 

abysmally poor. Specialised submarine design 
courses were, therefore, organised for some 
selected few in erstwhile Soviet Union and later 
in Russia. But this was not enough to embark 
on indigenous construction of submarines as 
the industrial infrastructure to meet the require-
ments for this was practically non-existent. 
The IN was, therefore, on the lookout for some 
transfer of technology to prepare one of the 
shipyards in the country to take on this activity.

In the early 1980s, Howaldtswerke-
Deutsche Werft GmbH (HDW) of West 
Germany was identified and a contract for 
acquisition of four Type 209 SSK Class subma-
rines was concluded. The aim was to build first 
two submarines at HDW followed by two more 
at Mazagon Docks Limited (MDL), Mumbai 
with assistance of HDW engineers. Apart from 
transfer of technology to MDL for construction, 
and overseeing teams, a design team was 
positioned at the offices of Ingenieurkontor 
Lübeck GmbH, Kiel (IKL), the designers of the 
Type 209 submarines, for periods up to two 
years to imbibe the know-how for designing 
submarines from experienced designers at IKL.

The Submarines Design Team returned in 
1984 and a nucleus Submarine Design Group 
was set up within the Directorate of Naval 
Design. This, over a period grew into a full-
fledged directorate under Director General 
Naval Design (DGND) and is at present head-
ed by an officer of the rank of a Rear Admiral 
designated DGND under the Controller of 
Warship Production & Acquisition. 

Simultaneously, based on the experience 
gained at HDW Germany, M/s MDL built-up 

necessary infrastructure and geared itself up 
to build the Type 209 submarines indigenously. 
Construction of first and second indigenous 
submarines commenced at MDL in January 
1984 and September 1984, respectively, and 
the vessels were commissioned on successful 
completion of relevant trials in May 1992 and 
May 1994, respectively. It may be mentioned 
that while the first two submarines at HDW 
were constructed more or less as per schedule 
despite certain problems resulting in rejection 
of certain number of hull units, the indigenous 

construction took much longer—over eight 
years for the first indigenous construction and 
nearly 10 years for the second one.

Since this was the first time the submarines 
were being built indigenously, time over runs 
were only expected. However, low productivity 
of Indian shipyard was also one of the major 
contributing factors. Nevertheless, it was widely 
believed that quality of construction was to 
world standards and IN is believed to be highly 
satisfied with the quality of indigenously built 

Need of the hour is to take a plunge and commence  
serious indigenous submarine design so that in next  
10 years or so India has a submarine at sea, designed  
by India’s own designersS
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Make in India

▸ ▸ ▸  In the absence of any 
indigenous submarine design 
project and high attrition of 
experienced submarine  
designers, the IN’s indigenous 
capability for submarine design 
seem to have got eroded  
gradually ◂ ◂ ◂

▸ ▸ ▸  Based on the experi-
ence gained at HDW Germany, 
Mazagon Docks Limited shored 
up the necessary infrastructure 
and geared itself up to build 
the Type 209 submarines indig-
enously ◂ ◂ ◂

Global Submarine Construction
Germany
The German naval shipbuilding industry is comprised of numerous yards, however only 
Howaldtswerke-Deutsche Werft (HDW) and Thyssen-Nordseewerke (TNSW) have experi-
ence in the construction of submarines. During the end of 2004, HDW was acquired 
by ThyssenKrupp, forming the new group ThyssenKrupp Marine Systems. ThyssenKrupp 
Marine Systems includes HDW, Sweden’s Kockums, and Hellenic Shipyards in Greece. 
German naval shipyards have exported submarines to countries all over the world. Within 
the past five decades, 36 submarines were produced for the German Navy, while 102 
completed vessels or material components were delivered to other navies.
ThyssenKrupp Marine Systems: It offers three types of submarines for export:
• Type 209: diesel-electric patrol submarines, produced since 1974 in various versions;
• Type 212A: hybrid diesel-electric/AIP submarines, with an AIP system based on fuel 
cell technology;
• Type 214: hybrid diesel-electric/AIP, long-range submarines incorporating successful 
design features from Type 209 and 212A boats as well as the Dolphin Class, which are 
diesel-electric boats tailored to Israel’s demands.

In additional to sales, ThyssenKrupp Marine Systems also retrofits submarines with 
its fuel cell AIP system via a plug-in extension, undertaken during a significant overhaul 
or refurbishment. ThyssenKrupp’s HDW and TNSW have extensive experience in sub-
marine development, design, modernisation, as well as logistic support and financing 
services. ThyssenKrupp also overhauls and modernises submarines. Kockums is a leading 
Swedish naval shipyard, which pioneered the development of stealth surface vessels 
(Visby Class frigates) as well as Stirling AIP systems for submarines.

France
Direction des Constructions Navales Services (DCNS) is a naval defence company based 
in France and is one of Europe’s leading shipbuilders. Following the Second World War, 
the French government had its military ships designed and built by the Direction des con-
structions navales (DCN), later incorporated into the military procurement agency DGA. 
In 2000, DCN was transformed into a national service under the direct responsibility of 
the Minister of Defence, no longer under DGA. In 2001 the government announced plans 
to transform DCN into a regular company. In 2002 DCN and Thales established the joint 
company Armaris to exploit their combined capabilities. This collaboration has improved 
DCN’s weapons systems portfolio and increased Thales’ business in shipbuilding. On 
March 29, 2007, DCN and Thales finalised an agreement with the French government 
and consolidated their naval activities in France. On  April 4, 2007, the newly-merged 
company unveiled itself as DCNS. 2008 has been an important year for France’s DCN-led 
submarine industry and its partnership with Izar of Spain. Key milestones are due in ongo-

ing construction programs for India (six Scorpene), Pakistan (three Agosta 90B), Chile (two 
Scorpene) and the French Navy. DCNS also constructs nuclear powered submarines.

Italy
Fincantieri: The history of Fincantieri in the field of naval vessels accounts for over 2,000 
vessels built for the Italian Navy and many foreign navies. Fincantieri is able to design 
and build a wide range of surface ships, aircraft carriers, frigates, corvettes, patrol vessels, 
in addition to support ships and submarines. The company can work as Warship Design 
Authority and as a Prime Contractor. Fincantieri provides its customers with a dedicated 
structure made up of a design centre in Genoa and a flexible, integrated production sys-
tem of two shipyards at Muggiano and Riva Trigoso. Fincantieri is partner to some of the 
main companies in the defence sector like one with the German Submarine Consortium 
for the construction of submarines for the German and Italian Navies.

Russia
Russia has been in the fore front of submarine construction since 1901 and also devel-
oped its own nuclear powered submarine in 1958. They have been the main suppliers 
of submarines to the IN including one nuclear powered submarine INS Chakra given 
on lease earlier. Another is expected in the middle of 2009. They have design bureaus 
with shipyards under them for construction. Brief details of one of their leading design 
bureaus in submarine construction:
Rubin Central Design Bureau for Marine Engineering: It is located in Saint Petersburg 
and is one of the main Russian centers of submarine design, having produced more than two-
thirds of all nuclear submarines in the Russian Navy. On January 4, 1901 the Marine Ministry 
of Russia assigned the task of designing a combat submarine for the Russian Navy to three of-
ficers, who designed the submarine and the construction was carried by a Construction Com-
mission for Submarines which completed its construction in 1903. It was this Construction 
Commission that later on became the Rubin Central Design Bureau for Marine Engineering. 
By the beginning of World War II, 206 submarines were built to 19 different CDB-18 designs. 
54 more submarines were constructed at the Bureau during the War. In 1947 CDB-18 com-
pleted the development of Technical Design No613 (called the Whiskey Class submarine in 
NATO classification) – a torpedo diesel-electric submarine of medium displacement of which 
215 units were built. Project 641 (NATO classification: Foxtrot Class), which began develop-
ment in 1955, was the first Soviet submarine armed with cruise missiles and 75 units of 
this class were commissioned in 1963. The same year, the Hotel Class submarine, which had 
begun development in 1956 as Project 658, was redesigned to enable underwater launching 
of D-4 ballistic missiles. In 1963, technical design 667A (NATO classification: Yankee Class), 
a second generation nuclear missile submarine, was developed. Joining the Soviet fleet in 

1967, the Project 667A submarine became the first ship of the largest series of nuclear missile 
submarines (34 units). Later known as “nuclear missile submarine cruisers,” improvements 
to the Yankee Class submarines would include the installation of longer-range and multiple-
warhead missiles. The Oscar Class submarine started development in 1971 followed by the 
Typhoon Class in 1976. As a joint project with the Italian shipbuilding company Fincantieri, 
Rubin is developing a new diesel air-independent propulsion submarine, the S1000, based 
on a new fuel cell air independent propulsion system developed in Italy. Even today CDB ME 
“Rubin” remains the largest Russian design bureau for various purpose submarine design.

US
General Dynamics/Electric Boat ( Electric Boat) is a division of General Dynamics 
Corporation and has been the primary builder of submarines for the US Navy for well 
over 100 years. The company’s main facilities are a shipyard in Groton, Connecticut and a 
hull-fabrication and outfitting facility in Quonset Point, Island. The company was founded in 
1899 by Isaac Rice as the Electric Boat and it built its first submarine named the Holland VI, 
later to be known as USS Holland . This was the first submarine to be commissioned into U 
S naval service on April 11, 1900. During World War I, the company and its subsidiaries built 
85 submarines and 722 submarine chasers for the US Navy. After the war the US Navy did 
not order another submarine until 1934. In World War II, 74 submarines were launched. The 
firm was renamed General Dynamics Corporation in 1952, and when Convair was acquired 
in 1953, the holding company assumed the “General Dynamics” name, with the submarine 
building operation retaining the “Electric Boat” name. Electric Boat built the first nuclear 
submarine, USS Nautilus, which was launched in January of 1954, and the first ballistic-mis-
sile submarine, George Washington, in 1959, amongst others. Submarines of the Ohio, Los 
Angeles, Seawolf and Virginia Class submarines were also constructed by Electric Boat.

Northrop Grumman 
Using expertise developed from building 53 attack submarines over four decades, New-
port News is constructing the nation’s newest attack submarines, the Virginia Class, the 
most advanced submarine in the world. Designed to meet the US Navy’s requirements in 
a post-Cold War era, Virginia Class submarines use advanced technologies to increase 
firepower, maneuverability and stealth. The 377-ft long Virginia Class submarines are ca-
pable of submerged speeds of more than 25 knots and can stay submerged for up to 
three months at a time. Under an innovative agreement, Newport News is producing the 
Virginia Class submarines as part of a team with General Dynamics Electric Boat. The team 
is currently building the first 10 submarines of a class expected to reach 30 ships. 

Lt General (Retd) Naresh Chand

Continued on page 14
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Virginia Class Submarine of US Navy
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For nearly six decades after 
Independence, we remained oblivious 
to the fact that a peninsular country like 
India, circumscribed by high mountain 

ranges to its north, is as abjectly dependent 
on the ocean environment for its trade, secu-
rity and economic well being, as any island 
nation. It was the opening up of our economy 
in the early years of the last decade and the 
consequent globalisation of trade that trig-
gered a change in perceptions. The realisation 
has slowly begun to dawn on our politicians, 
bureaucrats and diplomats that the roots of 
economic prosperity lie in the safety of our 
maritime trade and energy lifelines, which can 
only be ensured if maritime security receives 
due importance.

But has there been a similar awakening 
in our national security establishment? India’s 
two sea services: the Indian Navy (IN) and 
the Indian Coast Guard (CG) have been in the 
news in recent weeks because of events that 
erupted virtually at our doorstep in Mumbai, 
as well as in the distant waters of the Gulf of 
Aden. The passage of a few weeks since these 
occurrences has perhaps permitted us the 
necessary detachment to reflect on them. 

Surprise & intelligence
Surprise is one of the Principles of War first 
enunciated by 19th century German strate-
gist Carl von Clausewitz. From the Trojan 
Horse episode to the Pearl Harbour attack, 
history has demonstrated that it is a key fac-
tor in the success of any well-planned and 
professionally executed operation. Equally, 
experience has demonstrated that the obvi-
ous antidote to surprise is sound and timely 
“intelligence”. 

In this context, if we reflect briefly on the 
conflicts that the sub-continent has seen over 
the past six decades, we will see that start-
ing with the Pakistani invasion of Kashmir a 
few weeks after Independence, and the 1962 
Chinese attacks in NEFA and Ladakh, right up 
to the infiltration into Kargil heights in 1999, 
our intelligence apparatus has invariably let us 
down.

The 26/11 terrorist strike in Mumbai was 
simply another instance of the same, and 
showed that people like us who fail to learn 
from history are condemned to re-live it, over 
and over again. Here, let me attempt to enlight-
en the ill-informed debate that followed this 
appalling episode, as a part of the post-facto 
“blame game” that different agencies seem to 
consider essential.

An intelligence report can be considered 
“actionable” only if it clearly contains three ele-
ments: WHAT (description), WHERE (position) 
and WHEN (date and time of detection). In the 
case of a mobile target (like a ship or aircraft), 
it needs a fourth ingredient: WHITHER (course 
and speed). If any of these ingredients is miss-
ing or vague, the user would be justified in 
classifying such intelligence as “unactionable” 
because pursuing it would not only result in a 
tremendous waste of effort, but even hazard 
lives of personnel.

India’s strategic naiveté 
The ISI obviously plans 10 to 15 years ahead, 
and what we have been facing for some years 
now (and will continue to face), is best termed 
as “Asymmetric War”—waged by a ruth-
less and imaginative adversary with no holds 
barred. This war has many other dimensions, 
of which we notice only a few. Aiding separat-
ism and insurgency, encouraging demographic 
invasion, attacking our economy by pumping in 
fake currency, inciting communal violence, and 
undermining the morale and cohesion of the 
armed forces (often through the instrumentality 
of the Indian media) are some other 
facets of this multi-pronged 
assault on the Indian 
state. The most 
obvious manifes-
tation of asym-
metric war 
has been 
the cold-
blooded 
orches-
tration 
of vio-
lence 
in our 
urban 
areas, 
amidst 
the civil-
ian popu-
lation. By 
refusing to 
recognise this 
as a war being 
waged against us, 
and treating it as a 
law and order issue, we 
have aided and abetted forces 
inimical to the Indian State. 

One is not aware of how far ahead our own 
intelligence agencies look and plan, or whether 
they have any retaliatory measures up their 
sleeve. But it is obvious that we have kept the 
different aspects of these conflicts strictly com-
partmentalised, and hence our response to the 
Asymmetric War is disjointed, fragmented and 
disorganised. 

Lessons from Kargil
Within two weeks of the Kargil episode of May-
June 1999, in an uncharacteristically speedy 
decision, the Government of India (GoI) con-
stituted an expert committee, tasked to recom-
mend measures to prevent a recurrence of 
armed intrusions such as the one that led to 
this brief Indo-Pak war. 

The Kargil Review Committee (KRC) head-
ed by K. Subrahmanyam, returned a scathing 
indictment of the national security system, and 
pointed out glaring deficiencies in our intel-
ligence services, border management and 
higher defence organisation. The KRC led to 
the formation of a Group of Ministers (GoM) 
to examine reforms in the national security 
system, which in turn commissioned four Task 
Forces for the examination of different compo-

nents of the system.
The GoM, working conscientiously under 

L.K. Advani, met 27 times and produced its 
recommendations in the form of a public docu-
ment (with many security deletions) entitled: 
“Reforming the National Security System” in 
February 2001. Against the backdrop of 26/11, 
it is of great interest to note some of the obser-
vations contained in this seven year old docu-
ment: 
• Para 2.32: While the Jammu and Kashmir 
border is still active, Rajasthan, Gujarat, 
Maharashtra and the West coast of the country 

are also being used for the purpose 
of smuggling arms. The smug-

glers have acquired high-
powered speed boats, 

which can land at 
uncharted beach-

es and creeks.
• Para 5.5: 
The concept 
of border 
security has 
undergone 
a sea 
change 
with the 
growing 
vulnerabil-
ity of the 

coastline 
and also of 

the airspace. 
In response 

to strengthen-
ing of security... 

along a sensitive land 
border, the transgressor 

is already on the lookout for 
soft gaps...along the coast, and if 

need be, from the air.
• Para 5.51: Little has been done over the 
years to understand or take action to create the 
infrastructure for the protection of India’s vast 
coastal areas.
• Para 5.58: The GoM felt that it was desirable 
to set up a Specialized Marine Police in all 
coastal states and island territories.

As in much else relating to this GoM report, 
it is now amply clear that little note was taken 
of the above observations, and virtually and no 
action resulted. Having consequently suffered 
a “Maritime Kargil” it is perhaps time to plan 
for future contingencies rather than indulge in 
infructuous post-mortems. For there can be 
little doubt that the ISI will strike again; sooner 
than later. 

Where do we go from here?
The biggest lacuna in our system of port and 
coastal security (if indeed one exists) is the 
total lack of coordination between the 14 (or 
more) ministries, departments and agencies 
(MoST, MHA, MoD, DG Shipping, ONGC, 
Customs, Immigration, Fisheries and so on) 
that have a degree of involvement in maritime 
related issues. Security compromises take 
place on an almost daily basis because the left 

hand does not know what the right is doing. 
Agencies work at cross purposes, while impor-
tant harbours like Mumbai remain unguarded 
and porous. In this context, the GoI needs to 
urgently examine the following aspects of our 
coastal security:
• For years, Naval HQ have been plead-
ing with the GoI that there is a dire need to 
constitute a National Maritime Commission 
for regulation, coordination and oversight of 
maritime security. There is intense opposition 
to this proposal from the bureaucracy in vari-
ous ministries, purely because they fear loss of 
turf. The recent Mumbai disaster, has revealed 
gaping holes in our coastal security, and if this 
is not reason enough, then the intense public 
outcry that followed, should provide sufficient 
motivation for the politicians to override these 
irrational objections and constitute this umbrella 
commission.
• Every morning, thousands of fishing boats 
and trawlers head out to sea from fishing vil-
lages in Mumbai and its vicinity, with most 
returning within 24-48 hours. No amount of vigi-
lance or patrolling by the IN or CG can regulate 
such a huge volume of traffic. The answer is to 
legislate the mandatory installation of simple 
inexpensive electronic transponders on every 
small vessel plying off our coast. As part of a 
Vessel and Traffic Management System (VTMS) 
which includes shore-based radars, this will 
ensure quick and automatic identification of 
bona fide Indian fishermen, and the isolation of 
suspicious vessels.
• Any organisation that we evolve to combat 
the menace of terrorism from the sea will have 
little utility unless it is endowed with a resident 
capability to receive, compile and analyse 
intelligence. Having appreciated the existence 
of a threat, it should then have forces at its 
disposal, as well as the communication and 
logistics facilities to deploy them without delay. 
At the heart of such an organisation would be 
a Joint Operations Room where a coherent, 
real time sea-air traffic picture is available at all 
times. Only the IN has the capability as well as 
the command & control systems necessary to 
handle a challenge of this nature, and the GoI 
should have no hesitation in designating the 
Commanders-in-Chief (C-in-C) of the Eastern 
and Western Naval Commands to concur-
rently take charge of the two new “Coastal 
Commands” being contemplated. 

Such measures call for overriding of 
entrenched bureaucratic opposition, curbing 
inter-agency turf-battles and cutting of much 
red-tape. But there is a great deal at stake; 
and strong, resolute measures are called for. 
Having dwelt on coastal security, let us now 
cast a glance at the maritime perils that we 
face further out at sea.

The lawless Gulf of Aden
Dominated by the Horn of Africa (HoA), the 
Gulf of Aden forms a funnel for 24,000 mer-
chant ships annually transiting the Suez Canal 
carrying energy and raw material to Europe 
and finished goods to Africa and the Middle 
East. The abjectly poor Somalian Republic, 
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Maritime 
Perils of  
Our Times
The most obvious manifestation of asymmetric war has been the cold-blooded orchestration of violence in our urban 
areas. By refusing to recognise this as a war waged against us, and instead treating it as a law and order issue, we 
have aided and abetted forces inimical to the Indian State.

Continued on page  13
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IN plans on expansion
By 2022, IN plans to have 160-plus ship navy, including three aircraft carriers, 60 major combatants, counting submarines, 
and close to 400 aircraft of different types

Commencing with the Maritime Doctrine 
issued in 2004, the Indian Navy (IN) 
has released three documents for guid-
ing its modernisation. The subsequent 

two were the Maritime Capability Perspective 
Plan, a classified blueprint of the envisaged 
force-level structure of the IN to support its plans 
for the next decade-and-a-half, and, finally, the 
Freedom of the Seas: India’s Maritime Military 
Strategy.

For implementing the foregoing, the IN 
has published a set of three guidance-docu-
ments. The first one is titled the Vision Statement 
of the Indian Navy, the second, What Does 
Transformation Mean for the Indian Navy?, is 
an introductory-primer and the third—and most 
contemporary—is the Strategic Guidance for 
Transformation. 

Thrust Areas 
Thrust areas for force build up in the maritime 
strategy are:
• Maritime Domain Awareness (MDA) in its mari-
time area of interest. 
• Enhanced reach and sustainability of forces. 
• Provision of long-range air defence and anti-
missile defence.
• Long range anti-surface warfare capability 
using precision guided weapons. 
• Anti-submarine warfare (ASW) capability. 
• Amphibious capability for provision of security 
to island territories as also for a possible power 
projection role.
• Network Centric Warfare (NCW) capability.
• Mine Warfare. 

Force Accretion Plans
Shipbuilding: By 2022, IN plans to have 160-
plus ship navy, including three aircraft carriers, 
60 major combatants, counting submarines, and 
close to 400 aircraft of different types. Currently, 
39 ships are on order, not including the five to be 
imported (see table “IN Shopping Cart”).
Surface Fleet: Current plans include the building 
of the 37,000 tonne Indigenous Aircraft Carrier 
at Kochi shipyard, to be delivered by 2014. This, 
together with the Vikramaditya, which is now like-

ly to join the IN only by 2012, and a follow on Air 
Defence Ship, would form the core of the three 
carrier fleet with their embarked complement of 
MiG-29K and the naval version of the LCA will 

lend the IN formidable capability. Other major 
combatants on order include the three Project 17 
Stealth frigates from MDL, the follow on Project 
15A Kolkata Class being built at GRSE, three 
repeat Talwar Class Russian GM frigates from 
Russia (delivery in 2012) and the Project 25 ASW 
corvettes also from GRSE. 
Submarines: The underwater fleet comprises 
16 Russian Kilo/Foxtrot and German Shishumar 
Class submarines with plans to add up to 30 
platforms over the next few years. These are part 
of the IN’s 30-year submarine building plan which 
was approved almost a decade ago. The first 
submarine of the six new Scorpene Class, cur-
rently under construction at the MDL in collabora-
tion with the French DCNS, will join the IN only 
in 2012, by the time 63 per cent of the existing 
submarine fleet would have reached end of their 
life. The remaining five would follow at 18-month 
intervals thereafter. The process for the procure-
ment of the next six submarines began with the 
issue of RFIs; RFPs are expected to be issued 
early in 2009.
Support Ships: The recent order of a new fleet 
tanker from Italian shipbuilder Fincanterri would 
enable the IN to ensure the availability of at least 
two such fleet support ships at any time. 

Aviation
• Fixed Wing Combat: The addition of the mari-
time versions of the MiG-29Ks would provide 
considerable integral airpower capability to the 

▸ ▸ ▸  The underwater fleet com-
prises 16 Russian Kilo/Foxtrot 
and German Shishumar Class 
submarines with plans to add 
up to 30 platforms over the 
next few years ◂ ◂ ◂

IN Shopping Cart
Yard Class of Ship On Order Remarks

MDL P 15A Destroyers 3 -

P-17 (Shivalik) 3 -

P-75 (Scorpene) 6 -

GRSE LST(L) 1 -

P-28 (ASW Corvette) 4 -

Fast Attack Craft 10 -

Cochin Shipyard Indigenous Aircraft 
Carrier

1 Unconfirmed

Goa Shipyard Offshore Patrol 
Vessels

4 -

Sail Training Ship 1 -

Alcock Ashdown Ltd Survey Vessels 6 Gujarat

Total ships on order - 39 -

Imports Talwar Follow on 3 Russia

Vikramaditya 
(Gorshkov)

1 Russia

Fleet Tanker 1 Italy (Fincanterri)

Note: The above figures are based on the Navy Week press briefing on December 2, 2008 

Boeing P-8I Selected as Indian Navy’s Long-Range Maritime Patrol Aircraft
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fleet. Though one squadron of MiG-29K’s has 
been acquired, the total number to be acquired 
could be between 40 and 50. 
• Maritime Surveillance: The long-range airborne 
surveillance capability is being augmented by 
the five refurbished IL 38 aircraft equipped with 
the Sea Dragon suite. The state-of-art P8 Multi 
Mission Maritime Aircraft based on the Boeing 
737 platform are also replacing eight obsolescent 
TU-142s. In addition, the IN also has an inventory 
of medium-range Dornier Maritime Surveillance 
aircraft also equipped for information warfare 
role. An additional six medium-range aircraft are 
also planned for procurement. 
• Rotary Wing: Modernisation plans envis-
age replacement of 16 older Seaking 42s, with 
Eurocopters EC 725, NH 90 and Sikorsky’s S-70B 
or Lockheed Martin MH 60R being in the run-
ning. The EC 725, offered in collaboration with 
Hindustan Aeronautics Limited, is said to be the 
frontrunner. The navy version of the Advance 
Light Helicopter, of which six are already in 
service, appears to have run into some prob-
lems. The IN is said to be also looking to import 
replacements for the Chetak helicopters.
• Amphibious Capability: With the induction of 
the Jalashva, the IN has considerably augment-
ed its amphibious capability. Together with the 
five (three newly commissioned during 2006-09) 
landing ship tanks (large), by early 2009, it will 
have sealift capability for over 3,500 troops and a 
squadron of armour. 
• Maritime Domain Awareness & NCW capa-
bility: Building a NCW capability that would 
enable it to optimise its surveillance and combat 
assets is a core area of focus as per the Maritime 
Strategy. 
• Combat Management System: A CMS is an 
integral part of the weapon suite of any modern 
platform. The future CMS, developed by the IN 
with the assistance of Centre for Development 
of Telematics, is being manufactured by Bharat 
Electronics Limited. 
• Multi Function Control Radar: One such 
indigenous initiative that would assist develop-
ment of MDA is the MFCR which has been devel-
oped as part of the Indian anti-ballistic missile 
programme in cooperation with Thales of France. 
• Electronic Warfare: In the field of EW, the IN 
has gone completely indigenous with all front line 
air (Homi/Kite), surface (Ellora) and subsurface 
(Porpoise) combatants being equipped with EW 

suites developed by the Defence Research and 
Development Organisation’s (DRDO) Defence 
Electronics Research Laboratory. This is the 
Sangraha family of five EW suites for different 

naval platforms, capable of intercepting, detect-
ing and classifying various types of radars.

Missile Systems
• Surface to Surface Missiles: The addition of 
the capable BrahMos to the inventory of the 
fleet has provided the IN with an awesome 
anti-surface capability. Unconfirmed media 

reports from Russia speculate that the BrahMos 
may replace the Klub on the three new Talwar 
Class frigates under construction for the IN in 
Kaliningrad, Russia. 

• Air-to-Surface: The main anti-surface missile 
in the IN’s inventory has been the Sea Eagle for 
the past two decades. The replacements being 
considered include the air launched versions 
of the Klub, as also the Harpoon Block II that is 
being offered by the US. An air launched version 
of the BrahMos is also under development for the 
Indian Air Force and could thus be inducted by 

the IN as well. 
• Surface-to-Air: The medium-range SAM inven-
tory of the fleet basically comprises Russian 
systems which are coupled with the proven 
Barak short-range SAM which provides anti-mis-
sile defence. Media reports say that the major 
IN’s shortcoming in terms of a long range SAM 
capability is being addressed through the joint 
development of the Barak Next Generation (with 
a range of about 70 km), between the DRDO and 
Israel Aircraft Industries. 

Undersea Warfare
• ASW: Starting in the 1970’, Naval Physical & 
Oceanographic Laboratory (NPOL) developed 
the Advanced Panoramic Sonar Hull mounted 
(APSOH) sonar. Subsequently, it developed 
improved versions of this sonar for surface ships. 
The APSOH was followed by the Hull Mounted 
Panoramic Sonar (HUMSA) in the 1990s which 
was an improved version of this medium range 
sonar. The third generation ship sonar HUMSA 
Next Generation has now been handed over 
to Bharat Electronics Limited (BEL) by NPOL 
recently. Other underwater sensors in NPOL’s sta-
ble are the Panchendriya Submarine sonar suite, 
the MIHIR helicopter sonar and the Underwater 
Telephone. In partnership with BEL and NPOL, 
the IN has also installed the USHUS sonar on 
EKM submarines to replace the original fit MGK-
4000. In addition, an anti-torpedo detection 
system is also being developed for automatic 
detection, classification, tracking and decoying 
of torpedoes. In addition, the IN has also recently 
deployed the Nagan, a low frequency towed 
array sonar system developed by the NPOL, in 
conjunction with BEL, Larsen and Toubro, Uniflex 
Cables and Keltron.
• Mine Warfare: Four to six of the existing 12 
Natya Class minesweepers are being converted 
into mine hunters by Thales which involves a 
complete change of the sonar suites and combat 
systems to give the vessels leading edge capabil-
ities. The system being installed is the Australian 
Minesweeping System, developed by Australia’s 
Defence Science and Technology Organisation, 
whose technology has been further improved in 
collaboration with Thales, Australia.  

The writer is Senior Research Consultant with the National Maritime 

Foundation. For full version of the article, refer to SP’s Military Year 

Book 2008-09.

INS Viraat Aircraft Carrier crusing forward

See King

The Niligiri-class frigate INS Dunagiri (F-36)INS Tabar, a Talwar class frigate
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SP’s Naval Forces (SP’s): Induction of INS 
Vikrant in the mid ‘60s provided to the 
Indian Navy (IN) aerial dimension to the 
naval operations at sea. Since that momen-
tous occasion the IN’s Fleet Air Arm has 
inducted different type of aircraft to aug-
ment its carrier borne operations. Can you 
briefly map the growth and development of 
the Fleet Air Arm? 
Assistant Chief of Naval Staff (Air)  
[ACNS (Air)]: The IN has indeed come a long 
way since the 1960s when the carrier-borne 
aerial dimension was added to our capabilities. 
The de-commissioning of aircraft carrier Vikrant 
in 1997 did not dent this capability, thanks to 
the induction of Viraat and the integral Sea 
Harrier jump jets. Today, after four decades, 
the IN can boast of a formidable aviation 
component afloat. Carrier-borne aviation now 
includes the Sea Harriers, Sea King anti-sub-
marine/anti-surface vessel helicopters and the 
state-of-the-art airborne early warning Kamov-
31 helicopters. Our concepts revolve around 
a deployable force level of two Carrier Task 
Forces, each centered upon an aircraft carrier 

– one on our Eastern seaboard and the other 
on our Western seaboard. With the induction 
of Vikramaditya (Ex Admiral Gorshkov) and 
the MiG 29K fighters, our capability will get a 
further boost. MiG-29K is a multi-role carrier-
borne aircraft with very significant capability 
for Fleet Air Defence, anti-shipping strikes, and 
land-attack. On the indigenous side, the LCA 
(Navy) is under development at Aeronautical 
Development Authority, Bangalore. The Navy is 
looking forward to an aircraft with significant air 
defence and strike capability. We are also keen 
to ensure that work on our first Indigenous 
Aircraft Carrier, which is under construction at 
the Cochin Shipyard Limited, Kochi, continues 
apace and that the project is speeded up to 
the maximum extent possible. The coming 
together of all these developments will boost 
the Fleet Air Arm’s capability to meet the chal-
lenges of the future.

SP’s: With the growing eminence of the IN 
within the region and on a global perspec-
tive, is the existing capability of the Fleet Air 
Arm adequate to pursue all of assigned roles 

and responsibilities?
ACNS (Air): The IN’s tasks and missions stem 
from its mandate to protect, preserve and fur-
ther the nation’s maritime interests – in times 
of peace, tension and conflict. The nature of 
challenges and threats is never static and 
every navy needs to evolve and adapt continu-
ously. While we have evolved significantly in 
the course of our brief history, we can ill-afford 
to be complacent. Accordingly, plans are afoot 
to expand the naval aviation capability com-
mensurate with the increased responsibilities 
in the Indian Ocean Region that we share with 
the international community. We have identified 
areas where we need to supplement our capa-
bilities or seek newer capabilities.

SP’s: What are the areas where there is a lag 
in the required capabilities, and what should 
be its build-up profile to meet the existing 
and future requirements?
ACNS (Air): We do have some aircraft in 
our inventory that need to be upgraded or 
replaced with more modern technology. The 
Indian Maritime Doctrine defines critical 

capabilities that need to be acquired to meet 
defined roles. Accordingly, the build-up profile 
would include power projection, littoral warfare 
and domination of areas of interest for which 
commensurate operational capabilities would 
have to be developed.

SP’s: The leaping technology advancements 
add further dimension to the growing chal-
lenges. What should be the pragmatic strat-
egy to strengthen capabilities of the existing 
inventory of aircraft to meet future challeng-
es, and what is the present status, including 
modernization plan?
ACNS (Air): The adequacy of our inventory in 
terms of aviation assets for maritime surveil-
lance has been an area of concern in the past. 
Rapid obsolescence triggered by equally rap-
idly evolving technologies have added critical 
dimension to the force level planning process. 
Several measures have been successfully 
initiated by Navy and MoD to address this 
void. The future would witness the Navy taking 
strides in this direction. The build-up profile to 
meet the existing and future requirements have 
been factored into the overall perspective plan 
and cases are being progressed. As regards 
the maritime surveillance domain, programmes 
are afoot which include the Boeing P8I, Dornier 
and replacement for Islanders. This would give 
a 3-tier capability in the short, medium and 
long range. The Navy has concentrated upon 
all aspects of operating and exploiting UAVs 
optimally and is looking to enhance its existing 
payload capabilities. We are working towards 
acquiring 24X7 and ‘365 days a year’ surveil-
lance capability by 2020. 

Considerable attention is also being paid 
to the augmentation of rotary wing assets and 
their weapon/sensor suites. The existing assets 
are being updated through mid-life upgrades 
and replacement programme for the ageing 
Sea King fleet is also envisaged. In addition, 
the holdings of troop carrying variants have 
also been augmented by the induction of six 
UH3H helicopters. IN is currently looking for 
light utility helicopters to replace the Chetak/
MATCH helicopters, commencing sometime in 
the middle of next decade.

SP’s: Modernisation plan for the Fleet Air 
Arm has attracted enthusiastic response 
from the global leaders in the Naval Aviation 
industry. How does the IN plan to maintain 
a pragmatic balance between the divergent 
designs, technologies and operating phi-
losophies?
ACNS (Air): IN prides itself for acquiring 
capabilities to assimilate, absorb and opti-
mally exploit front end technologies from 
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Rear Admiral S. Vadgaokar, 
NM, Assistant Chief of  
Naval Staff (Air) speaks  
to SP’s Naval Forces 

“The IN’s tasks and missions stem from its mandate to protect, preserve and further the nation’s maritime  
interests in times of peace, tension and conflict. The nature of challenges and threats is never static and every 
navy needs to evolve and adapt continuously. While we have evolved significantly in the course of our brief  
history, we can ill-afford to be complacent.”

—Assistant Chief Of Naval Staff (Air)
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diverse sources. At the times of its formation, 
it was British and French platforms which 
laid the foundation of Naval Fleet Air Arm. 
Thereafter, the mid sixties heralded induction 
of Russian technologies. This transition was 
most successfully negotiated and has been 
the mainstay of the existing assets. Current 
modernization phase is witnessing induction 
of state-of-the-art technologies from divergent 
sources, some of which would be introduced 
into our inventory for the first time. The rich 
experience of over four decades in managing 
divergent inventory, would more than ade-
quately equip the IN to induct these technolo-
gies with relative ease. 

SP’s: What is the status of MiG 29K aircraft 
development, induction, crew training for 
operations on board INS Vikramaditya?
ACNS (Air): Certification of MiG 29K by the 
Russian MoD has been completed and training 
of first batch of 10 pilots has commenced. The 
first batch of aircraft is likely to be delivered in 
early/mid 2009. 

SP’s: What would be the operational  
profile, weapon fit and capabilities of MiG 
29K aircraft?
ACNS (Air): MiG 29 K is a multi-role deck 
based fighter aircraft. The aircraft has mod-

ern avionics, self-protection suite and Air-
to-Air Refuelling (AAR) capability (including 
‘Buddy AAR’). Being a multi-role aircraft, 
it can be employed in air defence, air-to-
ground attack, anti-shipping strike and air 
superiority missions, while operating from the 
aircraft carrier. The weapon fit caters to the 
aircraft meeting their missions.

SP’s: Are there future plans for joining in the 
IAF’s Multi Role Combat Aircraft to develop a 
naval variant?  If so, what would be the time 
horizon for this programme?
ACNS (Air): Not at this point in time.

SP’s: What would be the future prospects of 
inducting Harpoon missiles cleared by the 
US Govt for sale to India on MiG 29K?
ACNS (Air): At this stage the MiG 29K is capa-
bly in ASM role.

SP’s: Boeing’s P8I Long Range Maritime 
Patrol Aircraft has emerged as the most high 
profile project for the IN. What is of huge sig-
nificance for our country is that this highly 
sophisticated, top-end technology packed 
platform is being simultaneously inducted 
into the US Navy and the IN. Would you like 
to elucidate on the operational characteris-
tics, potential, equipment and weapons and 

sensors fit of this aircraft?
ACNS (Air): RFP for eight Long Range Maritime 
Reconnaissance Anti-Submarine Warfare 
(LRMRASW) aircraft for the Navy on ‘global 
tender’ basis was floated to replace the fleet of 
ageing TU 142M aircraft. After due evaluation 
and selection procedures, P-8I LRMRASW air-
craft offered by M/s Boeing was short listed.

The P-8I aircraft is ‘state of the art’ aircraft 
with most modern sensors and advanced 
technology providing for better situational 
awareness and lower workload on the opera-
tors. Capable of operating for extended dura-
tion at long ranges, the P-8I would provide the 
capability required to meet the Navy’s maritime 
surveillance tasks in our areas of interest. The 
aircraft is equipped with sensors and weapons 
capable of detecting, identifying, classify and 
prosecuting submarines and ships. The aircraft 
would carry anti-ship missiles, torpedoes and 
depth bombs to neutralise surface and sub-sur-
face targets. It will also have an advanced self-
protection suite with chaff and flares, against 
the incoming missiles.

SP’s: What is the capability and future aug-
mentation plans in the sphere of Medium 
Range Maritime Patrol aircraft?
ACNS (Air): With a view to augment Medium 
Range Maritime Patrol capability, the IN is pro-

cessing a case for procurement of six MRMR 
aircraft as a replacement for the ageing Islander 
2T aircraft. Response to our global RFPs has 
recently been received and technical evaluation 
of the proposals is presently being carried out.

Equipped with state-of-the-art weapons 
and sensors such as air-to-surface missiles, 
surveillance radar, ESM and COMINT, these 
aircraft are intended to effectively cover the 
capability gap between long range and short 
range maritime surveillance. The aircraft are 
expected to be inducted during the XIII Five 
Year Plan.

SP’s: What is the present thinking and future 
plans for the Network Centric Operations for 
the Fleet Air Arm?
ACNS (Air): Network Centric Warfare has been 
identified by the IN as a key area to achieve 
operational dominance in its area of interest. 
The system envisages a seamlessly networked 
force structure to provide reliable, accurate 
and timely location, identification, tracking and 
engagement information, including cooperative 
engagement capability. A key component of 
this capability is development and deployment 
of data link capability to network ships, aircraft 
and shore based units on a common grid. All 
our acquisitions are expected to be retro-fitted 
with indigenous ‘data-link’ systems. 

which occupies most of the Horn, has been in 
a state of turmoil for nearly two decades, and 
is only notionally governed by a Transitional 
Federal Government. The rich Somalian fish-
ing grounds, have for many years, been ruth-
lessly exploited by foreign poachers, and this 
is adduced as one of the reasons for deprived 
local fishermen taking to the lucrative occupa-
tion of piracy. 

From just 10 to 15 incidents in 2004, the 
waters of the Gulf of Aden have seen acts 
of piracy and hijacking spiral rapidly to 80 
in 2008. In an attempt to tackle this men-
ace, the UN Security Council first adopted 
Resolution 1816 in June 2008, authorising 
nations to deploy warships for counter-piracy 
operations in Somali territorial waters. This 
was followed by Resolution 1838 in October 
2008 urging all maritime states to despatch 
naval units to fight piracy off the HoA. 

Impediments to Action
Despite two NATO and EU naval task forces 
and many individual warships having been 

deployed recently, piracy continues unabat-
ed, leading to great unease amongst seafar-
ers world-wide. Should this trend persist, 
shipping companies and marine insurers 
will be forced to hike their rates.  This could 
deal a further blow to the tottering world 
economy and India will suffer too. According 
to US Navy sources, about 30 per cent of 
the hijacked vessels are dhows, either reg-
istered in Gujarat or carrying Indian crews. 
Furthermore, as a major Indian Ocean mari-
time force, the IN is expected to uphold law 
and order in its neighbourhood.

Due to legal, jurisdictional and sover-
eignty issues, maritime nations have been 
very reluctant to take resolute action against 
Somalian pirates. India has been an excep-
tion, but let me provide a little background. 

In February 2006, NHQ learnt that an 
Indian dhow named Bhakti Sagar registered 
in Porbandar, had been hijacked by Somali 
pirates while on passage to Kisamayu, and 
25 Indian crew members had been held 
for a large ransom. Fortuitously, an Indian 
destroyer had just sailed for home from the 
Omani port of Salalah, and the navy’s instinc-
tive reaction was to divert the warship to 
the Somali coast. It was suggested to the 
crisis management group and the MEA that 
on arrival the warship could remain outside 
Somali territorial waters and await develop-
ments in the expectation that her presence 
would have a salutary effect on the ongoing 
negotiations with the hijackers.

After mulling over the proposal, the MEA 
posed a significant but revealing question. 
Would the IN provide a destroyer every time 
an Indian citizen was in trouble anywhere? 
The IN’s response was that even if a single 
Indian citizen was in danger anywhere in the 

world and there was a warship in the vicinity, 
it would be made available. However, while 
these deliberations were going on, the dhow 
owner was fortunately able to secure the 
release of his vessel and crew after negotiat-
ing a “reasonable” ransom, and our destroyer 
was recalled.

The recent episode involving 22 Indian 
crew members of MV Stolt Valour being 
released after long captivity on payment of a 

huge ransom to Somalian pirates was a little 
different, because the vessel happened to be 
foreign owned. But the fact remains that we 
seemed to have learnt nothing from experi-
ence, and there was a great deal of fumbling 
and groping in the MoD and MEA before we 
could formulate a delayed response. 

As a sovereign democracy, India has a 
clear moral obligation to ensure that the 30 
million strong Indian Diaspora, spread world-
wide, and a hundred thousand Indian seafar-

ers plying on the high seas, are accorded 
protection, wherever possible, from pirates 
and hijackers. Recently, the Captains of INS 
Tabar, and INS Mysore, by their bold and 
resolute actions sent out a clear message to 
the outlaws: “do not mess with Indian ships”. 
This was in the best traditions of the IN, and 
has attracted international encomiums, not 
just to the IN, but to the nation. 

Integrated defence network
By virtue of its sheer size, as well as the resil-
ience of its people, India has so far success-
fully absorbed the determined onslaught of 
ISI backed terrorism. However, the struggle 
is far from over, and if our economic prog-
ress and development programmes are not 
to be stalled, India must prevail decisively 
over these forces. The time has, therefore, 
come to take an integrated view of these 
serious threats and instead of fighting them 
in piecemeal fashion, to adopt an integrated 
approach for defence of the homeland. 

Yonder on the high seas too, our stakes 
in terms of economics as well as security, are 
steadily increasing. The people of India do 
not expect instant dividends from the annual 
defence expenditure of Rs 1,10,000 crore 
(and growing) but are certainly asking why 
the homeland cannot be secured against 
interlopers coming across the beach and our 
citizens protected from lawless elements on 
the high seas. 

The obvious answer is that purchasing 
military hardware is easy, but attaining the 
sagacity judgment and resolve required for 
its timely deployment is what we need to 
acquire. 

The writer is former Chief of Naval Staff.

▸ ▸ ▸  The ISI obviously plans  
10 to 15 years ahead, and  
what we have been facing for 
some years now (and will  
continue to face), is best 
termed as “Asymmetric War”—
waged by a ruthless and  
imaginative adversary with no 
holds barred ◂ ◂ ◂

▸ ▸ ▸  Pakistan’s invasion of 
Kashmir a few weeks after 
Independence, and the 1962 
Chinese attacks in NEFA and 
Ladakh, right up to the  
infiltration into Kargil heights  
in 1999, our intelligence  
apparatus has invariably let us 
down. The 26/11 terrorist strike 
in Mumbai was simply another 
instance of the same. ◂ ◂ ◂

Maritime Perils of Our Times ...Continued from page 8
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ters in a seaway, but also gives a more adapt-
able configuration of both the upper deck 
and the main through deck(s) configuration. 
Turning to those larger naval vessels whose 
mission is dominated by the operation of a 
significant number of aircraft from the vessel’s 
deck, again the specific advantages provided 
by the trimaran configuration are in achieving 
a relatively long and wide flight deck without 
the concomitant large displacement monohull 
necessary for intact and damage survivability. 
However, significant research and develop-
ment is still required before trimaran warships 
become a reality. 
Computational Fluid Dynamics (CFD): A 
key issue in the development of a warship is 
the hydrodynamic performance of the vessel’s 
hull, which determines the power requirement 
of the vessel’s propulsion system. The power 
requirement of the propulsion system in-turn 
has implications for the size, weight and cost 
of the installed propulsion machinery, the range 
of the vessel and its operating cost. It is there-
fore necessary to design the hull for minimum 
resistance, good sea keeping and stability. 
CFD is a tool to evaluate the hydrodynamic 
performance of several different hull designs as 
part of platform systems development during 
the systems engineering phase of a warship 
project. A typical figure of hydrodynamic simu-
lation is shown below. Though model testing is 
still prevalent in warship design, the CFD data 
can be compared with the model test results 
and will, sooner than later, make model testing 
redundant. CFD is also used to design the fun-
nel, since the funnel exhaust can impinge on 
efficiency of the surrounding radars, weapon 
sensors and so on.
Two smaller islands design: Instead of a tra-
ditional single island, a ship can be designed 
having two smaller islands. The forward island 
can be utilised for ship control functions and 
the aft island for flying control. A twin island 
configuration has the following distinct advan-
tages:
• Increased flight deck area.
• Reduced air turbulence over the flight deck. 
• Increased flexibility of space allocation in the 
lower decks.
Impressed Current Cathode Protection 
(ICCP) Systems: Corrosion as well as ICCP 
Systems are significant contributors to a 

vessel’s electro-magnetic signatures. Unless 
proper care is taken, these systems or their 
absence can result in the creation of an under-
water electric potential, alternating electric 
and static electric signatures, corrosion related 
magnetic signatures and extra- low frequency 
electro-magnetic signatures. All these signa-
tures can be detected by mine triggers and 
pose a deadly threat especially in littoral Water 
operations. The ICCP systems of today are 
designed to ensure adequate and effective 
corrosion protection, and suppression of corro-
sion related electric and magnetic signatures 
under the full range of operating conditions. 
Today’s ICCP systems reduce Underwater 
Electric Potential signature by proper system 

design and suitable positioning of anodes and 
electrodes.
Photovoltaic Cells: The sun has produced 
energy for billions of years. Solar energy can 
be converted into electricity either by photo-
voltaic or solar cells, which convert sunlight 
directly into electricity or by solar power plants. 
With the fast receding natural resources and 
the large flight deck area available, technol-
ogy to put photovoltaic cells on the flight deck 
is not a distant dream. At least the island 
structure can be covered with these cells as a 
humble beginning. Solar compressors too can 
be utilized for isolated heating. 
Integrated mast: The Integrated mast is a radi-
cal departure from the traditional sensor layout 
on board naval vessels. One central mast 
structure houses all radar, optronics and com-
munication sensors and antennas as well as 
all cabinets and peripherals. The advantages 
of this revolutionary sensor concept are huge 
as it provides better operational performance, 
higher operational availability, reduced ship-

building time, reduced maintenance require-
ments and enormous savings in below deck 
space. This system provides the solution to the 
sensor problems encountered on many naval 
platforms that often have more than 100 anten-
nas for surveillance, communication, fire control 
and navigation. These traditional systems com-
pete for the best space on deck but may in-fact 
block each other and cause electromagnetic 
interference, which becomes apparent after all 
the equipment have been installed, especially if 
multiple suppliers are involved. Also, apart from 
the several iterations to find suitable antenna 
arrangements, shipyards have to negotiate 
with several equipment suppliers about power 
supplies, deck structure adaptations, electri-
cal interfaces, cabling, cooling and so on. The 
Integrated mast concept would improve this 
undesirable situation.
LEDs: LEDs offer numerous benefits due to 
their mode of operation. They have a long life, 
come in a range of colors, have no UV emis-
sions and produce little heat, are highly rug-
ged, durable and feature no filament that can 
be damaged due to shock or vibrations and 
need low voltage power supply. Use of LED 
lights will herald major savings in both the way 
we light the ship and the power savings that 
accrue and will also have ramifications on the 
engines and fuel. Capital ships which have a 
sizeable load make for a good case for LED 
fitment. What is even more exciting is that the 
option of photovoltaic generation is able to 
address the lighting load in certain regions. 
Recovery of waste heat: Waste heat is 
heat, which is generated in a process by 
way of fuel combustion or chemical reac-
tion and then ‘dumped’ into the environment 
even though it could still be reused for some 
alternative purpose and affect economy. If 
some of this waste heat could be recovered, 
a considerable amount of primary fuel could 
be saved. Typically, in the context of an air-
craft carrier, a gas turbine exhaust tempera-
ture would range between 370o and 540o C. 
Recovery of this waste heat and other similar 
sources could result in reduction of pollution, 
reduction in equipment size and reduction in 
auxiliary energy consumption. . Further, in a 
warship, all efforts are made to reduce the 
Infra red signature by having various cooling 
devices. This waste heat produced by various 

operational equipment could find use in gal-
ley heaters, domestic hot water supply and 
so on. Already, recuperators, regenerators, 
heat wheels and waste heat boilers are being 
utilized as economically viable waste heat 
recovery solutions in other fields.
Water jet propulsion: Due to the survivability 
requirements of warships, the dispensation 
of machinery spaces is such that it invariably 
results in a very long shaft thereby leading to 
the associated problems of whirling, vibrations, 
energy losses. A future concept could be water 
jet propulsion, which has already found appli-
cation for lesser-sized vessels. The biggest jet 
driven vessel in military use is the South African 
frigate ‘Valour’ (approx 120 m). 

Adaptable design holds the key
Given the number of variables, design and 
construction of an aircraft carrier is a challeng-
ing task. It is argued that the carrier is largely 
sized by the need to balance the design 
drivers associated with the hanger and flight 
deck arrangements against the other warship 
aspects and the need to integrate all fea-
tures efficiently and coherently. An adaptable 
design may be the need of the day. Alternate 
carrier architectures are feasible while the 
design is still malleable. With emerging trends 
of Information Technology, project informa-
tion databases are only going to get stronger 
and will be utilized by all concerned – first by 
the designers, then by the producers, opera-
tors and finally by the maintainers. With time, 
this will assist in minimizing flab in all fields. 
Another concept for the future is “recycle and 
reuse”. This is definitely going to be the mantra 
for the future vessels.

Recycling of the wastes is becoming a pri-
mary parameter towards a more self-sustaining 
holistic design. May it be the condensate col-
lection from the chilled water system, the waste 
heat recovery from the hot exhausts, extracting 
useful oil from the bilges, all of which are becom-
ing increasingly important in sustainable energy 
solutions. Recycling of equipment, material, 
waste will be more certainly than not be on the 
front burner for all future war vessel designs. 

Captain S. Sen, IN is Director Naval Design, Indigenous Aircraft 

Carrier, and Commander Ravi Khosla, IN is Joint Director Naval 

Design, Indigenous Aircraft Carrier.

submarines. With this, the nation acquired the 
capability to build conventional submarines.

Lost opportunities
In the contract with HDW, there was an option 
for building two more submarines in India. 
However, after prolonged negotiations, the deal 
for procurement of equipment package from 
HDW fell through as Germans hiked the prices 
substantially to a level which was not agreeable 
to Government of India. This resulted in disrup-
tion of submarine building activity which in turn 
resulted in a serious dent in the indigenous 
submarine construction capability acquired 
by the nation painstakingly at substantial cost. 
As the indigenous submarine production at 
MDL was disrupted, IN again had to look up to 
Russia to acquire new submarines for meeting 
the force level requirements to the extent pos-
sible. Ten 877 EKM submarines (tube launch 
missile capable) were acquired from Russia 
between 1986 and 2000.

During the mid-1990s, India considered 
rejuvenation of indigenous submarines build-
ing capability and government approval was 
accorded in 1999 for construction of 24 sub-
marines over a 30 year period (2000 to 2030) 
with two lines of production—one in a defence 
sector shipyard and another in a private sec-
tor shipyard. However, the technology denial 
regime enforced by the western world in the 
aftermath of the Pokhran blasts made matters 
extremely difficult for the country. Ongoing 
investigations in the kickback allegations in 
the HDW deal of early 1980s made the mat-
ters worse. This resulted in a rather prolonged 
dialogue lasting nearly 10 years for negotia-

tions on a package for first line of production. 
Ultimately, a contract was concluded with the 
French (DCNS) for construction of six Scorpene 
submarines at MDL. These six boats are 
scheduled to be inducted between 2012 and 
2017. 

Meanwhile, the second line of submarine 
construction, Project 76, continued to slip. The 
approach to be followed for Project 76 has 
also been changing continuously. Initially it was 
understood that this project will be built in a 
private Indian yard with Russian design (Amur 
Class). Much water has flown since then and 
this interim period has seen streamlining of 
Defence Procurement Procedures and none 
too happy an experience with the procure-
ment from Russia including much talked about 
Gorshkov aircraft carrier. The Government 
of India, quite rightly, seems to be going the 
limited global tender way. Indications are that 
four submarine designs under consideration 
are DCNS Super Scorpene, HDW’s type 214, 
Navantia S-80 A and Fincantieri-Rubin S-1000. 
The IN would probably require fitment of Air 
Independent Propulsion (AIP) plug/module 
as well as module of eight BrahMos Vertical 
launch missiles. These two modules can 
demand an addition in length of 14 to 15 m, 
which in turn could mean considerable chang-
es to the basic design and increase in the 
sizes of submarines. RFPs are now expected to 
be released towards second half of year 2009.

Disruption of production line at MDL sub-
sequent to commissioning of the second SSK 
Class submarine built by them turned out to 
be a major national loss. Thus, facilities to con-
struct submarine hulls as well as outfitting, both 

being highly complex activities, have remained 
idle for about ten years. This obviously is too 
long a period to retain the relevant manpower 
and skills without appropriate work. The man-
power trained for submarine construction, 
therefore, drifted to surface shipbuilding and 
also got wasted out through superannuation 
and so on. 

Further, in the absence of construction 
activity, no fresh manpower got trained for 
these highly skilled trades. This resulted in 
obsolescence of technology and infrastruc-
ture and gradual withering away of the crucial 
know how from the shipyard. For the Scorpene 
programme, MDL was, therefore, left with no 
alternative but to buildup the infrastructure and 
skills virtually from scratch. It is hoped that with 
the construction of six Scorpene submarines, 
the lost expertise for construction of conven-
tional submarines will be re-acquired.

As far as the design expertise is con-
cerned, IN hoped to build on the nucleus of 
designers trained at IKL in 1980s with the 
HDW project. Even though designers worked 
on certain related projects, they did not get a 
chance to work independently on a full fledged 
conventional submarine design. Even the 30 
years indigenous submarine programme envis-
aged building of at least first 12 submarines 
(six each for the two production lines) based 
on bought out designs. While the IN’s plans 
to develop totally indigenous design indepen-
dently are not known, the best that is pos-
sible is that Scorpene construction is followed 
by construction of a batch of indigenously 
designed submarines and the construction to 
indigenous design is progressed independent 

of second line of production. This is subject to 
two conditions: one, indigenous design activity 
commences right away and two, the Scorpene 
project is completed on schedule, which is 
highly doubtful given the experience of time 
overruns of Indian yards.

In the absence of any indigenous subma-
rine design project and high attrition of expe-
rienced submarine designers due to diverse 
reasons, the IN’s indigenous capability for 
submarine design, built up by IN’s designers 
based on skills imbibed during their interac-
tion at IKL Germany, seem to have got eroded 
gradually. The IN therefore, does not seem 
to be left with designers who have adequate 
expertise to independently handle design of 
diesel-electric submarines. Although, surface 
ship design capability does exist with the IN, 
yet those designers cannot be deployed on 
submarine design work due to vast difference 
in the design requirements for these two types 
of vessels. Resurrection of indigenous capabili-
ty for submarine design for meeting our desired 
force levels will, therefore, be a mammoth task. 
However, the IN and the nation can not afford 
to sit back, lest a point of no return is reached 
and India is forced to source the technology 
from abroad all over again. Need of the hour 
is to take a plunge and commence serious 
indigenous submarine design so that in next 
10 years or so India has a submarine at sea, 
designed by India’s own designers. 

The writer is CEO of Naval and Maritime Systems Division of 

Grintex (India) Ltd. He has earlier served as the DG, Naval  

Design in Indian Navy and as Director (Design) in BrahMos 

Aerospace Pvt. Ltd.

▸ ▸ ▸  Since Network Centric 
Warfare is the key to all future 
warfare, the carrier design 
should cater for it either  
being a command ship for a 
force of ships or a major  
communication node ◂ ◂ ◂

Designing a Floating Airfield ...Continued from page 6

Make in India Continued from page 7
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India, China to join hands 
in fight against terrorism 
During the 2nd Annual 
Defence Dialogue (ADD) it 
emerged that India and China 
would work collectively to 
tackle terrorism. Both sides 
agreed that international 
cooperation was vital to 
defeat terrorism and non-
traditional threats sponsored 
by religious fundamentalism. 
Defence Secretary Vijay Singh 
led the Indian side while Lt 
General Ma Xiaotian, Deputy 
Chief of General Staff, People’s 
Liberation Army (PLA) headed 
the Chinese delegation. Lt 
General Ma Xiaotian also wit-
nessed the Joint India-China 
Training Exercises in Belgaum. 
Participating in the day-long 
deliberations, Lt General Ma 
Xiaotian said India-China rela-
tions are no longer a zero-
sum relationship and that 
growing defence cooperation 
enhanced mutual trust and 
confidence. The Chinese lead-
er condemned terrorism and 
the recent attacks in Mumbai 
and conveyed condolences for 
the victims. Vijay Singh appre-
ciated China’s offer of support 
in this regard. The two joint 
exercises on counter-terrorism 
in each other’s country have 
greatly contributed to better 
understanding, he added. 

Antony clears proposals to 
augment coastal security 
Defence Minister A.K. Antony 
has reviewed in detail all 
aspects relating to coastal 
security at a high-level meet-
ing attended among others 
by Defence Secretary Vijay 
Singh, Director General of 
Indian Coast Guard Vice 

Admiral Anil Chopra and the 
Director General Acquisition 
S.K. Sharma. The deploy-
ment of Coast Guard assets 
to protect vulnerable areas in 
the context of the recent ter-
rorist attacks in Mumbai was 
discussed. It was decided to 
deploy additional ships and 
aircraft in these areas. The 
Coast Guard was asked to 
lease or hire ships from the 
global market in the quickest 
possible time to meet short-
ages. Approval was accorded 
for global acquisition of cut-
ting-edge equipment and 
interceptor boats on a fast-
track basis. The meeting also 
decided to set up nine addi-
tional Coast Guard Stations.

IN picks its future 
maritime patrol aircraft
In December 2005, IN issued 
a Request for Proposal for at 
least eight new maritime air-
craft. Subsequent statements 
by the then Naval Chief sug-
gested that the requirement 
could be for as many as 30 
aircraft by 2020. The bids 
were submitted in April 2007. 
The plan was for price nego-
tiations to be completed in 
2007, with first deliveries to 
commence within 48 months. 
The IN currently relies on its 
fleet of around 15 Dornier 
228-101 aircraft and 12 Israeli 
Searcher Mark II, and Heron 
UAVs for surveillance of India’s 
7,516 km long coastline, 1,197 
islands and a 2.172-million 
km sq exclusive economic 
zone. Additional patrols and 
interdiction within and beyond 
that area are undertaken by 
its 8 ultra-long-range TU-
142 Bear aircraft and its two 

remaining IL-38 May Maritime 
Surveillance Aircraft upgraded 
to IL-38SD status. Another 3 
upgraded IL-38SDs are expect-
ed to enter service shortly. 

For the first time, BrahMos 
vertically ship-launched 
The BrahMos Supersonic 
Cruise Missile has been 
launched from a Indian Naval 
Warship in the Bay of Bengal. 
The DRDO said that the 
launch from the mobile plat-
form was successful and all 
mission objectives have been 
met. This is the first time the 
missile was launched from a 
universal vertical launcher fit-
ted in a new ship. All earlier 
launches of BrahMos missile 
were carried out from inclined 
launchers. 

Defence collaboration for 
development of UAV 
Defence Minister A.K. Antony 
in a written reply in the 
Lok Sabha stated that the 
Government of India has 
allowed the Aeronautical 
Development Establishment 
to co-opt a partner from the 
Indian Industry to join in the 
development and produc-
tion of the Rs. 1,000 crore 
indigenous medium altitude 
long endurance (MALE) UAV 
programme. In order to reduce 
the time for design, develop-
ment and subsequent transfer 
of technology to the Industry 
for bulk production of MALE 
UAV, Defence Research and 
Development Organization 
(DRDO) has been authorized 
to associate with a Production 
And Development Partner 
(PADP) from eligible Indian 
Industries on a competitive 
basis. The PADP would work 
with DRDO during the design 
and development phase and 
absorb technologies. They 
would become the System 
Integrator and provide prod-
uct support after induction. 
DRDO has short listed four 
Industries Consortia through 
a transparent process and 
released Request for Proposal 
for PADP. 

IN plans to by Israeli 
Aerostat radars
The IN reported plans to buy 
two Israeli aerostat radars 

for coastal surveillance as an 
aftermath of the Mumbai ter-
rorist attacks. The aerostat 
has a 3-D EL/M -2083 radar 
which is mounted on a hot-
air balloon tethered to the 
ground and will give coverage 
of 500 km radius. This has 
been a long pending demand 
of the IN which has now  
been accepted. 

U S Navy awards $14 bil-
lion contract for eight 
Virginia-Class submarines 
The US Navy reaffirmed the 
strategic need for a robust, 
adaptable submarine force by 
awarding General Dynamics 
Electric Boat and its team-
mate, Northrop Grumman 
Shipbuilding, a contract 
valued at $14 billion for the 
construction of eight Virginia-
class nuclear powered sub-
marines. Electric Boat is a 
wholly owned subsidiary of 
General Dynamics. Deliveries 
are to be completed by 2019. 
The Virginia-class submarine 
is the first US Navy warship 
designed from the keel up 
for the full range of mission 
requirements in the post-Cold 
War era, including anti-subma-
rine and surface ship warfare; 
delivering special operation 
forces; strike; intelligence, sur-
veillance and reconnaissance; 
irregular warfare; and mine 
warfare. The contract immedi-
ately provides $2.4 billion to 
fund construction of SSN-784, 
which has been named the 
“North Dakota;” and advance 
for procurement of other sub-
marines and material. Electric 
Boat and Northrop Grumman 
Shipbuilding have already 
delivered five Virginia-class 

submarines to the US Navy. 
Virginia-class submarines 
displace 7,800 tons, with a 
hull length of 377 feet and a 
diameter of 34 feet. They are 
capable of speeds in excess 
of 25 knots and can dive 
to a depth greater than 800 
feet, while carrying Mark 48 
advanced capability torpe-
does, Tomahawk land attack 
missiles and unmanned under-
water vehicles. 

Appointments
• Vice Admiral Dilip 

Deshpande, AVSM VSM 
took over as the Chief 
of Materiel on December 
31, 2008. He took over 
from Vice Admiral B.S. 
Randhawa who proceeded 
on retirement. Vice Admiral 
Dilip Deshpande was com-
missioned in the Indian 
Navy on  September 18, 
1969 and during a career 
spanning over 38 years 
he has held a number of 
distinguished appoint-
ments like Chief Staff 
Officer (Technical) at both 
the Western as well as the 
Eastern Naval Command 
Headquarters, the Admiral 
Superintendent Naval 
Dockyard (Visakhapatnam) 
and Controller of Warship 
Production and Acquisition.

• Vice Admiral Ganesh 
Mahadevan took over 
as Controller Warship 
Production & Acquisition 
on December 31, 2008. 
Prior to this appoint-
ment he was Director 
General Naval Project and 
Admiral Superintendent, 
Visakhapatnam.
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▸ ▸ ▸  In Brief

General Dynamics launches  
India operations

Beginning January 1, the General Dynamics presence in India has been formalised with 
Subimal Bhattacharjee appointed Country Head of General Dynamics International 
Corporation-India Liaison office located in Suite 1907, Shangri-La Hotel, New Delhi. 
General Dynamics is a market leader in business aviation; land and expeditionary com-
bat vehicles and systems, armaments, and munitions; shipbuilding and marine sys-
tems; and mission-critical information systems and technologies. The company employs 
approximately 91,200 people worldwide. The company’s major products include the 
Virginia Class nuclear-powered submarine, Arleigh Burke Class Aegis destroyer, Abrams 
M1A2 digitized main battle tank, the Stryker eight-wheeled assault vehicle, medium-
caliber munitions and gun systems, tactical and strategic mission systems, information 
technology and mission services and the Gulfstream® family of business jets. .

The Indian Navy Commissions  
First Helicopter Base

The Indian Navy commissioned its first helicopter 
base, INS Shikra, on January 22. Commissioned 
by the Chief of the Naval Staff and Chairman, 
Chiefs of Staff Committee, Admiral Sureesh 
Mehta, the Commissioning Warrant was read 
out by Captain Philipose G. Pynumootil, the 
first Commanding Officer of INS Shikra. The air 
station, which first commenced air operation 
in 1964 with setting up of a small Helicopter 
Maintenance Unit, today provides maintenance 
and flying support to a diverse range of helicop-
ters operating from naval ships at Mumbai. Op-
erations from here include Sea King, Kamov 28, 

Kamov 31 and Chetak helicopters. The station also provides Air Traffic Control services 
to all civil and military helicopters operating in South Mumbai. The location of the air 
station close, to Naval facilities, makes it ideally suited to support ship-borne helicopters 
of the Western Fleet as also their maintenance and training requirements. .

Prime Minister inaugurates Indian Naval Academy

The Indian Navy crossed a significant milestone on January 8 when Prime Minister 
Dr Manmohan Singh inaugurated the Indian Naval Academy at Ezhimala in Kannur 
district of Kerala. The academy will not only be the premier officer training establish-
ment of the Indian Navy, but also the largest in Asia. Commencing June 2009, all 
officers inducted into the Indian Navy under various schemes will undergo basic 
training at this academy. The inaugural function was also attended by Defence Min-
ister A.K. Antony and Chief Minister of Kerala V.S. Achuthanandan. 

Chief of Naval Staff Admiral Sureesh Mehta presided over the ceremony. Ear-
lier, the Prime Minister inspected a Guard of honour and released a Special Cover on 
the occasion. The Indian Naval Academy would function under the Southern Naval 
Command based at Kochi headed by Vice Admiral Sunil K. Damle.

In his inaugural address Dr Singh stressed naval power “is not just about war fighting but also about diplomacy, commerce and 
energy security among other things”. In the light of recent events at Mumbai, the Prime Minster exhorted the Indian Navy and Coast 
Guard to ensure coordinated action against threats from the sea. .
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Chief of the Naval Staff Admiral Sureesh Mehta  receives 
the Guard of Honour on his visit to the NCC annual camp 
in Delhi on January 16. Traditionally, all three service chiefs 
visit the camp.
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