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In an interac-
tion with SP’s 
Naval Forces, 
Admiral 
Nirmal Verma 
gave out his 
vision for 
the Indian 
Navy and the 
critical issue 
of maritime 
security. A 
glimpse of the interaction is included 
in this issue and the remaining parts 

will appear in the third and fourth issue of 
this year. This is followed by an article on 
the surge of the Pakistan Navy (PN). The PN 
which had a marginal role to play in Pakistani 
affairs has recently tried to improve its image 
by carrying out a high profile fire power dem-
onstration in the Arabian Sea on March 12. 
Pakistani Naval Chief Admiral Noman Bashir, 
who recently has become quite vocal in 
assuring PN’s role in the defence of Pakistan, 
expressed satisfaction at the operational 
readiness of his Navy after the demonstra-
tion. It may be recalled that during the 1971 
war with India, PN lost almost one third of 
their combat ships. Thanks to the former US 
President Reagan who came to their rescue 
with a $3.2 billion (Rs 14,300 crore) aid pack-
age, PN could double their fleet by the 1980s. 
This has been the pattern and Pakistan due 
to their geo-strategic location has become an 
expert in extracting military and economic aid 
from the successive US presidents including 
Obama. China is also not far behind in its aid 
to counter India. Pakistani naval thinkers are 
suggesting maritime strategy of ‘defensive 
offense’, whatever it may imply. India with 
a coastline of 7,517 km which includes the 
islands in the Bay of Bengal and the Arabian 
Sea has some serious thinking to do for its 
coastal security, especially after the 26/11 
terrorist attack in Mumbai and the surge of 
PN. Then there are articles on the modernisa-
tion of the Naval Fleet Arm, India’s defence 
budget and other subjects. A glimpse of 
the Defexpo 2010 with focus on the naval 
companies is included with some interest-
ing images for those readers who missed  
the show. The issue is wrapped up with the 
usual news digest. So weigh your anchor and 
happy reading! 

JAYANT BARANWAL

PUBLISHER & EDITOR-IN-CHIEF
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A major technical war 
fighting tool developed 
during World War 2, 
Radar has developed 
into a formidable tool 
of war. 
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Pakistan Navy 
(PN) carried out 
a fire power 
demonstration 
recently. PN’s 
growth and 
modernisation is 
India centric, but it 
will be impossible 
to match the IN. 
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“Prime Minister Vladimir Putin has been 
the architect of the strategic partnership 
between India and Russia. We have just 
concluded very comprehensive and indepth 
discussions on bilateral, regional and global 
matters. Ours is a relationship whose 
significance has grown over time.”

—Prime Minister Manmohan Singh 
during the Russian PM’s 

recent visit to India

www.spsnavalforces.netRs 75.00 (INDIA-BASED BUYER ONLY)
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‘Satellite Communication 
        HEART of Navy’s NCO’
Chief of the Naval Staff Admiral Nirmal Verma, in an interaction with SP’s Naval 
Forces, highlights on the IN’s role as the authority responsible for the overall maritime 
security of the nation. Browse through a glimpse of the interaction which would be 
followed by detailed interview in the successive editions of SP’s Naval Forces.

Continued on Page 3
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SP’s: Recognising the need for augmenting 
the rapid response mechanism to deal with 
maritime security challenges, the govern-
ment post 26/11 has revamped the maritime 
security framework. What is your perspec-
tive on the adequacy of approved infrastruc-
ture and commensurate assets and how 
would it equip IN to effectively deal with this 
new dimension of maritime challenge?

CNS: The Cabinet Committee on Security 
has designated the IN as the authority 
responsible for the overall maritime security 
of the nation. This includes coastal and off-
shore security. Patrolling and surveillance 
have been enhanced by the Indian Navy, 
Indian Coast Guard (ICG) and Marine 
Police of coastal states. Inter-agency coor-
dination has improved through conduct of 

regular exercises on coastal security. All 
concerned Central and state government 
agencies like the Marine Police, CISF, 
Fisheries Department, Port Authorities, 
State Police, and Customs and Immigration 
are included in these exercises. 

Nine additional coast guard stations 
have been sanctioned at Karwar, Ratnagiri, 
Vadinar, Gopalpur, Minicoy, Androth, 
Karaikal, Hutbay and Nizampatnam and are 
to be integrated into the ‘hub and spoke 
concept’ with coastal police stations. In 
addition, ICG is set to induct ships, patrol 
boats and aircraft at an approximate cost 
of over Rs. 6,000 crore ($1.25 billion), for 
coastal security functions. 

Setting up of a Static Coastal Radar 
chain and a networked chain of Automatic 
Identification System (AIS) stations along 
our coast and in the island territories is also 
being progressed expeditiously. The radar 
and AIS chain would be major coastal sur-
veillance assets providing gapless cover all 
along the coast.  

The National Command, Control, 
Communication and Intelligence Network will 
integrate the Navy, Coast Guard and marine 
police stations as also other agencies for 
seamless sharing of information, concern-
ing maritime security. This network will also 

assist in real-time decision making to act on 
any developing threat at sea. 

The Sagar Prahari Bal, which would com-
prise of 1,000 men and 80 Fast Interceptor 
Craft, is being formed in the navy for dedi-
cated maritime security of our assets. 

All these measures will result in more 
effective coastal security for the nation. 

SP’s: Recently, the Defence Minister has 
announced sanction for a dedicated satellite 
for the IN which is expected to be launched 
by 2010. What are the plans for its effective 
utilisation in support of naval operations?
CNS: Satellite communication is at the 
heart of Navy’s vision of future network 
centric operations in our area of interest. 
Satellite Communications are key enablers 
for achieving high speed, high capacity, 
seamless and secure communications over 
a wide area between all types of naval plat-
forms including ships, submarines, aircraft 
and shore headquarters. From the opera-
tional perspective, satellite communication 
network ushers in transformational changes 
in Network Centric Operations in any Navy. 
Satellite Communications allow for real-time 
information exchange in various forms such 
as voice, video, data, etc., which is quite 
unreliable in HF communications systems. 

Admiral Nirmal Verma assumed command of the Indian Navy on August, 31, 2009, as the 20th CNS and the 
18th Indian to take over this office.

Admiral Nirmal Verma is a specialist in Communication and Electronic Warfare. His nearly four decades 
of experience spans across various afloat and ashore appointments. His sea tenures include commands 
of IN Ships Udaygiri, a Leander Class Frigate; Ranvir, a Kashin Class Destroyer; and the Aircraft Carrier, 
INS Viraat. In assignments that shape future leadership of the Indian Navy, he has commanded the Indian 
Naval Academy at Goa, has been Head of Naval Training Team at the Defence Services Staff College, 
Wellington, India, and Senior Directing Staff (Navy) at the National Defence College, New Delhi.

As part of crew for the first Kashin Class Destroyer inducted into the Indian Navy in 1980, he got 
training in the former Soviet Union. He has attended professional mid and senior level courses at the Royal 
Naval Staff College, Greenwich, UK and the Naval Command Course at the US Naval War College, Rhode 
Island, respectively. 

Upon elevation to Flag Rank, he was the Chief of Staff of Eastern Naval Command and thereafter Flag 
Officer Commanding Maharashtra Naval Area. He has also served as the Assistant Chief of Naval Staff (Policy 
& Plans).  On promotion to Vice Admiral in November 2005, he was appointed as the Chief of Personnel. 

In his capacity as the Vice Chief of Naval Staff, he structured the framework for the transformation of 
the navy’s combat capabilities and infrastructure development. Prior to taking over as the Chief of Naval 
Staff, Admiral Verma was the Flag Officer Commanding-in-Chief, Eastern Naval Command. 

He is a recipient of Param Vishisht Seva Medal and Ati Vishisht Seva Medal and is also designated the 
Honorary Aide-de-Camp to the President of India. 

Profile: Admiral Nirmal Verma, Chief of the Naval Staff (CNS)

Indian CNS Admiral Verma with the US Naval Chief of Operation Admiral Gary Roughead during the later’s six day visit to India. The US Naval Chief was given guard of honour in 
New Delhi on April 12. He was also accompanied by the US naval delegation. Roughead’s visit was ahead of the ‘Malabar’ exercise, the annual Indo-US naval exercise beginning 
April 23 in Goa. 

 Quick Glance:  Indo-US Naval 
Relationship fostered

For more photographs and video log on to:    www.spsnavalforces.net

‘Satellite Communication Heart of Navy’s NCO’ Continued from page 1
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T he term Homeland 
Security is of the US 
origin and due to esca-
lated terrorist threats, 

it has caught the fancy of the 
affected nations. Law and order 
problem bordering on insurgency 
and terrorism, existed in many 
hues and shades in India since 
Independence. It started with the 
Northeast and gradually spread to 
other parts of India. Insurgency in 

Punjab, which was forcefully put down, the 
proxy war in Jammu and Kashmir, jihadi 
terrorism being inflicted on India by its 
western neighbour, Naxalite movement, 
etc., are some of the current examples 
of violence which need to be addressed 
with firmness both politically as well as 
militarily. As police is a state subject, the 
Central Government’s hands are tied up. 
And due to electoral compulsions and 
vested interests, the situation has been 
allowed to fester to the extent that it seems 
out of control. Jihadi terrorism is the most 
damaging as it has become a global phe-
nomenon, striking at will even powerful and 
geographically distant countries like the 
US. India has comparatively been more 
vulnerable due to its historical background, 
regional politics and location. However, 
the Indian state gives an impression that it 
has always taken a short term view of the 
situation and lacks determination to come 
to grips with the problem in a holistic and 
long term manner. It is only now that the 
Home Minister seems to have taken charge 
of the situation. However, only time will tell 
what would be the results. All these ter-
rorist actions can be executed from land, 
sea or air. India was beseeched through 
land by jihadi terrorists except the Mumbai 
attack when they entered through the sea. 
Hijacking of Indian Airlines (now Air India) 
aircraft was in a way terrorism through the 
air. The US suffered their most daring and 
ingenious attack through air. Logistic sup-
port from the sea has occurred a few times 
earlier for the insurgency in the Northeast 
and also for the bomb blasts in Mumbai 
post Babri Masjid demolition. India woke 
up only after 26/11 and started having a 

closer look at the coastal security aspects. 
But before we analyse these measures, 
there is the need to take a view as to what 
should be included in coastal security — 
should it involve other aspects of maritime 
security and what is the model followed 
by other countries. Oceans cover more 
than two-third of the Earth’s surface, as a 
single Maritime Domain (MD), are freely 
connected and are a great source of com-
merce, food and mineral resources. It has 
four main geographical divisions namely; 
Atlantic, Arctic, Indian, and Pacific. But 
most of it does not come under any coun-
try and thus enable free movement. MD 
plays a major role in the economic devel-
opment of any nation as 80 per cent of 
global trade passes through these oceans.

Maritime Domain
The MD is defined in the US as ‘all areas 
and things of, on, under, relating to, adja-
cent to, or bordering on a sea, ocean, or 
other navigable waterway, including all mari-
time-related activities, infrastructure, people, 
cargo, and vessels and other conveyances’, 
and there can be no two opinions on this 
specially with economically developing 
nations like India with a coastline of 7,517 
km which includes the islands in the Bay of 
Bengal and the Arabian Sea. The scope of 
the aspects to be covered in a MD is very 
large and complex, involving multiple activi-
ties and agencies. Thus all facets of the 
maritime domain can invite action which will 
involve or effect security, economy, environ-
ment, etc., of a country. It allows freedom 
of movement of people and cargo with 
a degree of anonymity normally not pos-
sible over land or by air, enabling hostile 
action by individuals or organisations with 
ease. It is also not possible to act against 
one aspect without effecting the other. For 
example, if Bombay High is attacked by ter-
rorists, it will effect Indian security, economy 
as well as environment. Thus after defining 
the MD in actual terms, it will be necessary 
to examine its security and safety aspects in 
a holistic and synergised manner.

Threats to Maritime Security
The nature of threat needs to be analysed 

to arrive at an effective solution. The current 
security environment in the MD is complex 
and difficult to anticipate or interpret. Apart 
from the conventional military threat, non 
military threat in the form of terrorism has 
manifested itself which could be transna-
tional as well as asymmetrical. Unlike the 
military threat where the enemy and rules of 
engagement are clearly defined, ambiguity 
is the hall mark of non military threat.

The advancements both in telecom-
munications and transportation means has 
made the task of the terrorists much easier 
with dramatically increasing their span and 
lethality of action. Mumbai terrorists action 
of 26/11 is an ideal example of the use of 

advance technology. The MD provides a 
medium for easy and free movement as 
well as a wide range of potential targets 
that will help the terrorists cause mass 
casualties and untoward economic dam-
age. The example of Bombay High in par-
ticular brings out all the advantages the MD 
and technology provides to the terrorists. 
Threats can emanate from nation-states, 
terrorists, criminals and pirates. Although 
not in conflict with a targeted nation, some 
states provide a safe haven to terrorists 
and criminals for use as a base to carry 
out their activities elsewhere. The reason 
for providing the safe haven could be ideo-
logical, religious or political. The greatest 
danger will be if the hostile action is based 
on WMD.

Aims & Roles
The aim of maritime security is to synergise 
and integrate all agencies at the national, 
state, local and private sector level to carry 
out actions to protect the MD of India. In 
order to achieve this aim, there is a require-
ment to form a central organisation or 
agency which will be responsible for this 
task at the macro level. The suggested roles 
could be:
• Preventing hostile action to include terrorist 
attacks and criminal acts or any indirect form 
of act which is detrimental to Indian interest.

Law and order problem bordering on insurgency and terrorism, started with the Northeast and gradually 
spread to other parts of India. It was followed by insurgency in Punjab, which was forcefully put down, the 
proxy war in Jammu and Kashmir, jihadi terrorism being inflicted on India by its western neighbour, Naxalite 
movement, etc.

L I E U T E N A N T  G E N E R A L  ( R E T D )  N A R E S H  C H A N D

GUARDING the maritime zone

▸ ▸ ▸  The current security 
environment in the MD is 
complex and difficult to 
anticipate or interpret. Apart 
from the conventional 
military threat, non military 
threat in the form of terrorism 
has manifested itself which 
could be transnational as well 
as asymmetrical. ◂ ◂ ◂
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• Protecting Indian harbours, ports and 
coastal approaches in the MD. It should 
also include critical infrastructure and 
island territories.
• Ensure seamless coordination and inte-
gration amongst all agencies involved in the 
security of the MD.
• Expediting response and recovery from 
attacks.
• Increasing the awareness of security 
issues involved in the MD in order to contin-
uously improve actions required to counter 
hostile acts.
• Improve international relationships to pro-
mote India’s maritime security interests.

Maritime Domain Awareness
Maritime Domain Awareness (MDA) is an 
indepth knowledge of every aspect of the 
global/regional or Indian MD that could 
affect India’s security, safety, economy or 
environment. This is only possible by inte-
grating all intelligence resources and timely 
intelligence into a common operating picture 
for action by the relevant agencies. This 
implies that information is gathered from all 
resources including surveillance, observa-
tion, fire control and navigation systems.

Other requirements
Maritime intelligence integration with 
other countries: It is very essential that 
intelligence is shared with other friendly 
countries and international agencies on 
a reciprocal basis. Intelligence regard-
ing potential threat should include terrorist 
organisations/people involved, their location 
and operational capabilities. Intelligence 
should be as far as possible actionable as 
frequent red alert looses its value.
Integration with state and local organisa-
tions: Coordination and integration with the 
state police and local authorities is essen-
tial, as they will be the first who would come 
in contact. Private organisations involving 
fishermen and private boat owners will be 
a good source of information which will be 
very helpful in building the threat profile and 
intelligence picture. The integration must be 
seamless and part of the planning process 
right from the beginning.
Response to maritime threat: In order to 
carry out viable action to counter the threat, 
it is essential to have a national response 
plan which is capable of defeating the threat 
in a timely manner. This plan should include:
• Specific role and responsibility of all the 
agencies actively involved in countering the 
threat.
• Detailed steps required for threat response 
to include counterterrorism operations.
• Capable of carrying out interception 
operations for which timely intelligence and 
matching resources are required.
• Counter mining operations which should 
also include prevention of mine threat.
• Detection, prevention and disposal of 
ships, personnel and cargo which have 
been attacked.
• Prevention of attacks on Indian ships oper-
ating abroad.
Recovery of Maritime Infrastructure: An 
early recovery of the infrastructure from an 

attack is critical for the economic recovery 
as well as continuous economic activities 

of a nation. A quick recovery will not only 
dilute the economic impact but also act as 
a deterrent. There will also be a require-
ment to lay down the minimum infrastruc-
ture standards in consultation with all the 
agencies involved including industry within 
the overall national plan to restore normal-
cy in a phased but early time frame. The 
example of the opening of Taj and Oberoi 
hotel soon after the 26/11 attacks, is a 
good example of recovery plan, although 
it was not pre-planned. Maybe if such a 
plan existed, the results would have been 
even better. Critical targets like ports and 
harbours, dockyards, etc., will require 
more elaborate plans as they will effect the 
military and civil operations.
Security of Maritime Transportation 
System: India has to develop stringent 
and streamlined regulations for licensing 
of all commercial and private vessels and 
also include carriage, communications, 
safety equipment, etc. This is easier said 

than done considering the large Indian 
fishing community, fishing trawlers which 
move with total freedom even in waters 
where they do not have fishing rights, ille-
gal movement of Sri Lanka and Pakistan 
fishermen, etc. It will also require appropri-
ate identification and monitoring of move-
ment, specially in sensitive areas like major 
harbours and ports.
Maritime Commerce Security: For the 
economic growth of a developing nation 
like India, there will be jealous neigh-
bours and nations competing to become 
a regional power, who will attempt to dis-
rupt the economic growth by any means. 
Maritime commerce activity including 
movement of goods and fuel contribute 
immensely to the nations wealth. Thus its 
disruption will hinder development in a 
big way. It is thus essential that actions 
required to safeguard maritime commerce 
must be anticipated and dovetailed into 
the overall plan. 

ICGS Samar: Guarding  India’s coastline Ph
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T he transition of Royal Indian Navy 
into Indian Navy (IN) took place 
simultaneously with India becom-
ing a Republic on January 26, 

1950. The planners immediately engaged 
themselves in envisioning the profile and 
shape of force levels of future Indian Navy. 
About six decades later, the ‘First Naval 
Perspective Plan’ is still revered as a unique 
vision statement which propounded a 
force level of some 140 ships, including 
two aircraft carriers. Naval Aviation has 
ever since remained an integral part of the 
maritime strategy of Indian Republic. While 
two aircraft carriers has remained a dream 
for the Indian Navy, its Fleet Air Arm has 
experienced highs and troughs, all through 
its journey. The 1971 war with Pakistan 
reemphasised the importance of aircraft 
carrier and Fleet Air Arm. Elsewhere, while 
the exploits of Sea Harriers operating from 
HMS Hermes (now INS Viraat) earned vic-
tory over Falklands for the UK, US Navy 
has established the relevance of operating 
Carrier Task Force in pursuit of missions, 
way beyond its shores, providing extended 
strategic reach and flexibility in operations.

While the early sixties witnessed induc-
tion of aircraft carrier and the Fleet Air Arm, 
the three dimensional profile of the Indian 
Navy was complete with induction of the 
Submarine Arm in the late sixties. Fleet Air 
Arm established itself as a force multiplier 
in all spheres of naval operations — benign, 
constabulary, diplomatic or military. In 
almost all facets of naval warfare — surveil-
lance and reconnaissance, identification or 
engagement, its decisive edge in naval com-
bat is unquestionable. The naval aviation 
encompasses the airborne assets integral 
to the fleet as also the shore based naval 
aircraft to include the rotary or fixed wing 
aircraft with further subdivisions of the roles, 
namely Anti Submarine Warfare (ASW), 
Maritime Reconnaissance (MR), Search and 
Rescue (SAR), Early Warning, Strike and Air 
Defence, under each category. 

Since its inception, the Indian Naval 
Aviation experienced varying phases of 
ups and downs in terms of its capabilities 
and inventory holdings. The seventies wit-
nessed the induction of Sea Kings with ASW 
capability, and in the eighties it emerged 
as watershed years heralding acquisition of 
wide ranging aviation assets. As a replace-
ment of ageing Sea Hawks, Sea Harrier 
Fighter, Reconnaissance and Strike were 
acquired from British Aerospace for car-
rier borne operations from erstwhile Vikrant 
and Viraat. Along with acquisition of Guided 
Missile Destroyers (Rajput class) from for-
mer Soviet Union, anti submarine helicopters 
and Kamov 25s were also introduced. While 
ASW Sea Kings were inducted in the sev-
enties, the modern Sea King MK 42B heli-
copters with anti submarine and ship strike 
capability were inducted in the late eighties.

The IL 38 MR and ASW aircraft were 
procured in late seventies and early eight-
ies, whereas the TU 142 Long Range 
Maritime Reconnaissance (LRMR) aircraft 
were inducted in the late eighties. The Alize 
aircraft served the Indian Navy for over 30 
years and were finally replaced in the early 
nineties by Dornier 228 Maritime Patrol 
Aircraft. The other aircraft of the MR fleet are 
Islanders, the Chetak Light Utility Helicopter 
(LUH) in SAR and anti submarine attack 
role, the Kiran jet trainer, the Seaking Mk 
42 C commando carrier helicopter, and the 
Kamov 28 ASW helicopters, which replaces 
the Kamov 25 helicopters.

The induction of top end technology 
aircraft during the eighties provided the 
much needed teeth to the Fleet Air Arm in 
all segments of operational capabilities. 
However, during the nineties, technology 
obsolescence, decays in ageing airframes 
and absence of viable mid life upgrade 
programmes caused the graying of Fleet 
Air Arm. Besides the major overhauls of TU 
142 Ms and IL 78s from Russia, the only 
credible acquisition programmes during 
this era included Kamov 31, Airborne Early 

Warning helicopters from Russia and the 
UAVs from Israel. 

Unlike a well programmed build up of 
the surface and sub-surface capabilities, the 
naval aviation capabilities were severely chal-
lenged by the absence of a perspective plan 
on foreign acquisition or an indigenous pro-
duction capability. A viable alternative thus 
emerged through adoption of a two pronged 
approach — Mid Life Upgrades (MLU) and 
modernisation programmes for existing naval 
aviation assets, and procurement of new 
aircraft and capabilities from foreign sources. 
With the liberalisation of Indian economy and 
the opening up of defence sector to lead-
ing global defence manufacturers, the first 
decade of 21st century has witnessed a fillip 

in new induction strategies for the naval avia-
tion inventory/capabilities.

Carrier-borne aviation now includes 
the Sea Harriers, Sea King anti-subma-
rine/anti-surface vessel helicopters and 
the state-of-the-art airborne early warning 
Kamov-31 helicopter. IN is on the threshold 
of inducting force level of deployable two 
Carrier Task Forces, each centered on an 
aircraft carrier — one each on the eastern 
and western seaboards. With the acquisi-
tion of a modernised Vikramaditya (former 

Admiral Gorshkov) and the MiG-29K fight-
ers, carrier borne fire power is poised for a 
substantial boost. MiG-29K is a multi-role 
carrier borne aircraft with very significant 
capability for Fleet Air Defence, anti-ship-
ping strikes, and land-attack. MiG-29K is a 
multi-role deck based fighter aircraft. The 
aircraft has modern avionics, self-protec-
tion suite and Air-to-Air Refueling (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. The 
weapon on the aircraft caters to the aircraft 
meeting its combat mission in a most sig-
nificant manner.

With Indigenous Aircraft Carrier (IAC) 
programme now on firm foundation, the 
deployment of two Carrier Task Forces is an 
emerging reality in not too distant a future. 
According to reports, the Government has 
approved shipbuilding programme for three 
IACs. While the indigenous programme of 
the marinised version of Tejas, Light Combat 
Aircraft is under development, ‘Request For 
Information’ has been issued to all leading 
global maritime combat aircraft manufactur-
ers for an multi mission role combat aircraft 
with significant air defence and strike capa-
bility at sea.

The capability based development 
for technology advancements in maritime 
surveillance, reconnaissance, early warn-
ing, targeting, strike and air defence, SAR 
domain, etc for airborne assets, are the 
basic tenets of modernisation plan for the 
Indian Naval Aviation. With Boeing supplying 
eight state-of-the-art P-8I long range mari-
time reconnaissances cum anti-submarine 
warfare (LRMRASW) aircraft, acquisition 
plan has been kick-started. The first unit will 
be delivered by the end of 2012/early 2013. 
The P-8I is replacing the ageing and old 
technology TU 142M LRMRASW aircraft of 
Russian origin. The P-8I aircraft is a state-
of-the-art aircraft with most modern sensors 
and advanced technology, which would yield 

Over the past five decades, the Indian Naval Aviation has overcome multi-faceted challenges to retain its 
dominance both in the Arabian Sea and the Bay of Bengal

R E A R  A D M I R A L  ( R E T D )  S U S H I L  R A M S AY

Renaissance BECKONS
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▸▸▸ For systematised growth 
and development of the Indian 
Naval Aviation in future, the 
success of IAC programme 
would herald a major 
watershed in acquiring vital 
indigenous capability to 
pursue its maritime doctrine, 
duly packaged with constantly 
upgraded and modernised 
fire power ◂◂◂

Kamov 31 AEW Helicopter in flight
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better situational awareness and lower work-
load on the operators. Capable of operating 
for extended duration at long ranges, the 
P-8I would provide the required capability 
to meet Navy’s maritime surveillance tasks. 
The aircraft is equipped with sensors and 
weapons capable of detecting, identifying, 
classifying and prosecuting submarines and 
ships. The aircraft would carry anti-ship mis-
siles, torpedoes and depth bombs to neu-
tralise surface and sub-surface targets. It will 
also have an advanced self-protection suite 
with chaff and flares to protect against the 
incoming missiles.

The acquisition of 11 Dornier aircraft 
is complete. It has a mix of Maritime 
Reconnaissance and Information Warfare, 
and para drop capability. Likewise, in 
replacement of ageing Islanders 2T, RFP for 
procurement of six Medium Range Maritime 
Reconnaissance aircraft to further augment 
surveillance capability has been issued. 
The IN has consolidated on operating and 
exploiting UAVs optimally and is looking to 
enhance its existing payload capabilities. 
Plans for acquiring 24X7 and ‘365 days 
a year’ surveillance capability by 2020 is 
underway. IN commenced UAV operations 
way back in 2002 and was among the pio-
neers in inducting it. The UAV capabilities 
continue to improve at an extremely rapid 
pace, as a consequence of ongoing devel-
opments in platform capability, sensor minia-
turisation and communication technologies. 
Considering the significant gains afforded 
by UAVs for the future war fighter, armed 
forces around the world are closely watch-
ing the developments in order to fully garner 
the benefits from the UAV programmes and 
technologies.

Augmentation of rotary wing assets and 
their weapon/sensor suites is being pursued 
with focused attention. While the MLU pro-
grammes of Kamov-28 and Sea King 42B 
helicopters are progressing well, a global 
RFP has been issued to replace obsolete 
Sea King 42/ 2A with contemporary ASW/
ASV Multi-Role helicopters. In addition, the 
holding of troop carrying Sea King Mk 42C 
has been augmented with induction of six 
UH3H helicopters and INS Jalashwa (former 
USS Trenton). Search for LUH to replace 
the Chetak/Match helicopters is on and the 
induction of a new generation of LUH is 
expected to commence in 2013.

IN has identified Network Centric 
Operations (NCO) as a key area to achieve 
operational dominance in its area of interest. 
The NCO system envisages a seamlessly 
networked force structure to provide reliable, 
accurate and timely location, identification, 
tracking and engagement information, and 
cooperative engagement capability. A key 
component of cooperative engagement 
capability is the development and deploy-
ment of data-link capability to network ships, 
aircraft and shore based units on a com-
mon grid. Hence, it is relevant for carrier 
borne operations. Adequate initiatives in this 
sphere of naval warfare are afoot.

To maintain a cutting edge for naval 
aviation, technology ridden qualitative 
improvements in air weapons would be of 
vital importance for force multiplier capabili-
ties. This would include increased range 
and speed of weapons and also a marked 
improvement in their performance. Based on 
the type launch platform, the requirement of 
air launched weapons can be categorized 
as follows:
• FRS - Sea Harriers, MiG-29K and Tejas 
(Navy)
• LRMR&ASW - IL 38 and P8I
• Rotary Wings - Sea King and Kamovs
FRS: The Sea Harrier is expected to stay in 
service till 2015 and the Limited Upgrade of 
Sea Harrier Programme is designed to arm it 
with state of the art air-to-air capability. The 
new radar will also be able to provide good 
detection and targeting capability for the 
strike role. Air-to-air refueling, both by the 
IL-78 and a buddy aircraft MiG-29K, would 
substantially increase its radius of operation. 
MiG-29K aircraft is capable of carrying the 

air-to-air short-range close combat missile, 
beyond the visual range missile. In the air-
to-surface suite of weapons, it will carry an 
anti-shipping missile and various bombs 
(free fall, optically guided). For self- protec-
tion, the aircraft will have chaff and flares tai-
lored to counter incoming attack. The recent 
issuance of RFI for a multi mission role 
combat aircraft for carrier borne operations 
is expected to address the user’s needs for 
latest and proven technology on laser-based 
weapons, warning devices and counter-mea-
sures both active and passive. This should 
equally apply to the GPS based weapons, 
missiles, bombs and smart munitions.
LRMR & ASW: The IL-38SD aircraft in its 
present state is capable of launching bombs 
and torpedoes in ASW role. Post the refur-
bishment, the aircraft has been retrofitted 
to additionally launch KH-35E air-to-surface 
missile, the APR-3E anti-submarine under-
water missile, and the S-3V acoustic guided 
anti-submarine bombs. The aircraft also has 
a proven anti-shipping missile capability, 
but lacks self defence capability against 
air-to-air missiles and surface-to-air missiles. 
After the successful development of air-to-
surface version of BrahMos for IAF, retrofit of 
this cruise missile system for IL 38 is under 
active consideration to equip the aircraft with 
capability for land attack. The maritime situa-
tion requires detection of a submarine by an 
MR aircraft, presenting a dynamic challenge 
for the two platforms, operating in different 
mediums. It requires the aircraft involved in 
hunter-killer missions to be armed with bet-
ter and more sophisticated ASW bombs with 
acoustic homing technology (like the S-3V). 

It may also include floating-mines (with GPS 
positioning capability) as a complement to 
weapons. The induction of P8I with sophisti-
cated surveillance, detection devices and a 
wide array of weapons would make it a ver-
satile and formidable platform for missions 
of long endurance. The simultaneous induc-
tion of top-end-technology aircraft in the US 
Navy and the IN promises a cutting edge to 
the Indian Naval Aviation.
Rotary Wings: The Sea King MK 42B at 
present has the Sea Eagle ASM, the A244S 
torpedo and the Depth Charge MK 11 (Mod 
2). These weapons were inducted more than 
a decade back and to remain functional for 
another decade, they need upgradation. The 
modification process entails development of 
necessary software interface between the 
aircraft mission system and the ASM. The 
Sea King at present does not have any self 
defence measures against surface-to-air and 
air-to-air missiles and is therefore vulnerable 
to enemy attack. 

The fitment of radar warning receiver 
integrated with the Chaff / Flare dispens-
ers would provide the much needed self-
defence capability. The Kamov 28 is a 
versatile ASW platform. The helicopter can 
be deployed both for the purpose of day 
and night search and attack. The weapon 
package includes torpedoes, under water 
missile and bombs. HAL has failed to meet 
the Naval Staff Qualitative Requirements for 
developing the naval variant of Advanced 
Light Helicopter to perform ASW and 
communication roles. Under such circum-
stances, floating a global RFP is a step in 
the right direction for inducting Multi Mission 

Helicopters. The US Navy has a contract 
with Lockheed Martin MH-60R and MH-60S 
Multi Mission Helicopters, to replace all 
SH-60B/F and HH-60H Seahawks, HH-1N 
Hueys, UH-3H Sea Kings and CH-46D Sea 
Knight helicopters.

Over the past five decades, the Indian 
Naval Aviation has overcome multi-faceted 
challenges to retain its dominance both in 
the Arabian Sea and the Bay of Bengal, 
if not beyond. With the phasing out of the 
Sea Hawks (White Tigers), it almost seemed 
the end of the flight deck for fixed wing 
aircraft for carrier borne operations. The 
Old Vikrant also seemed denuded of its fire 
power at sea. And it seemed so because 
the Indian Naval Aviation blossomed essen-
tially through outright acquisition of aircraft 
carriers and aircraft from abroad, the sole 
exception being HAL manufactured Chetak 
helicopters.

After much turbulence and trials, now 
renaissance awaits the Fleet Air Arm of the 
IN, which prides for not only making the 
indigenous shipbuilding programme as a 
corner stone of its long term perspective 
planning, but also for periodically enlarg-
ing its scope to include top end technology 
ridden stealth ships, submarines, weapon 
systems, et al. For systematised growth and 
development of the Indian Naval Aviation 
in future, the success of IAC programme 
would herald a major watershed in acquir-
ing vital indigenous capability to pursue 
its maritime doctrine, duly packaged with 
constantly upgraded and modernised fire 
power. Now, renaissance beckons the 
Indian Naval Aviation.  

INS Viraat with her combat air elements

An artist impression of P-8I — Long range maritime reconnaissances cum anti-submarine warfare (LRMRASW) aircraft 
by Boeing, selected by IN 
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I n a departure from the past, the 
sixth edition of Defexpo India was 
organised under the aegis of Defence 
Exhibition Organisation, Ministry of 

Defence and marked a resounding suc-
cess. It witnessed the best of defence 
products and the largest conglomeration 
of companies from across the world. The 
defence exhibition held from February 15 
to February 18, 2010, in New Delhi, turned 
out to be the largest in Asia, with more 
than 200 new exhibitors and an increase 
in participation by about 45 per cent com-
pared to the Defexpo 2008. Besides a host 
of the land and naval system exhibits, the 
exposition also attracted major players 
from the aviation industry, displaying front 
end technologies, encompassing all three 
spectrums of the war fighting capabilities 
viz. over the land, air and sea.

Major Announcements
Inaugurating the show, Defence Minister A.K. 
Antony announced that India will very soon 
publish the ‘Technology Perspective and 
Capability Roadmap’. The roadmap high-
lighting the military requirements of India’s 
defence forces over the next 15 years shall 
be displayed on the Ministry of Defence web-
site. A key indicator of the defence industry’s 
requirements, the roadmap will “make the 
Defence Procurement Procedure (DPP) trans-
parent and speed up the process”.

Policy initiatives are being taken to build 
a strong defence industrial base in India to 
put an end to excessive dependence on 
foreign suppliers. A new Defence Production 
Policy is on the way and changes are being 
made in the current edition of the DPP. “India 
must achieve a high level of indigenisation in 
defence. Our quest in defence underlines the 

importance of private sector participation on 
the one hand and revitalising the public sec-
tor on the other,” said the Defence Minister. 

India will continue to substantially 
increase the budget for military modernisa-
tion. The Defence Minister further added that 
India’s defence expenditure will increase in 
proportion to the GDP growth of the country. 
“India’s defence expenditure is about 2.5 
per cent of its GDP. The Indian economy is 
expected to grow at 8 per cent to 10 per 
cent for the next two decades. Expenditure 
on defence in absolute terms is bound to 
increase in equal proportion,” said Antony.  

The Defence Minister clarified that India 
would continue to engage foreign compa-
nies so far as critical and futuristic technolo-
gies are concerned. “We welcome and invite 
the support of the best in the world in our 
endeavour to modernise our armed forces,” 

he said. He acknowledged the importance 
of foreign participation in building India’s 
defence industrial competence. “The recent 
introduction of ‘Buy and Make (Indian)’ cat-
egory in the DPP aims at encouraging the 
Indian private industry to form joint ventures 
with any foreign manufacturer,” he said. 
Speaking on the defence offsets policy, the 
Union Minister informed that changes are 
being made to render the offsets policy 
more feasible. “Offset banking is now part of 
the Defence Offsets Policy and the licens-
ing conditions have also been rationalised. 
Necessary administrative structures have 
been put in place in the Ministry of Defence 
to facilitate offset banking,” he assured.

India’s Defence Research and Develop-
ment Organisation is seeking joint venture 
(JV) with world leaders in the areas of high 
frequency communication and nano technolo-

The sixth edition of the Defexpo India organised under the aegis of Defence Exhibition Organisation, Ministry of 
Defence marked a resounding success. The exhibition held from February 15 to February 18 in New Delhi, turned 
out to be the largest in Asia, and had the best of defence products and the largest conglomeration of companies 
from across the world.

R E A R  A D M I R A L  ( R E T D )  S .  R A M S AY

The Largest & THE BEST

Defence Minister A.K. Antony at SP’s Stall Dr M.M. Pallam Raju, Minister of State for Defence with Mr Baranwal at SP’s Stall Ph
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gies. “We are looking for industry partners to 
co-develop futuristic technology related to gal-
lium nitrite semi-conductors as well as nano 
technologies related to structures, sensors, 
propulsions and communication,” informed 
Dr V.K. Saraswat, Chief of the DRDO and 
Scientific Adviser to the Defence Minister. He 
also informed of the significant progress in the 
JV with Israeli companies for co-development 
of Long-Range Surface-to-Air Missile system 
for the Indian Navy. Another agreement on 
the joint development of a Medium-Range 
Surface-to-Air Missile system for the Indian 
Air Force is also on the anvil. “DRDO has 
declared 2010 as the year of collaboration 
with industry, academic institutions and the 
armed forces. This is part of our strategy for 
self-reliance. Defexpo 2010 is the first step in 
the DRDO scheme of things,” Saraswat said.

Pacts and Deals
Over the years, Defexpo India has grown 
as an important event in the global defence 
and aerospace exhibition calendar, show-
casing all aspects of defence technologies 
available worldwide. But the Defexpo 2010 
had much more on display. Besides the 
products, the exhibition ground set the stage 
for en-number of pacts and agreements 
between global industry giants.

A shareholders agreement was 
signed between Finmeccanica Company 
AgustaWestland and Tata Sons for produc-
tion of AW-119 helicopter at the JV Company 
to be based in Hyderabad. Helicopter manu-
facturer Sikorsky also declared its tie-up with 
Tatas for manufacture of up to 36 airframes 
for its showpiece VVIP helicopter - the S-92. 
The airframes will also be manufactured in 
Hyderabad. With these tie-ups, India shall 
emerge as an outsourcing hub for major heli-
copter manufacturers.

SAAB and Samtel signed a MoU to 
jointly develop, manufacture and market 
RIGS Head-Up Displays (RIGS HUD) in 
India. IT giant Wipro announced that an 
agreement has been signed with CAE Inc 
to jointly address the growing simulation-
based training, operations, maintenance and 
training support services opportunities for 
India’s defence market. Likewise, CAE and 
Hindustan Aeronautics Limited announced 
that the JV Helicopter Academy to Train by 
Simulation of Flying will open by mid 2010. 
The academy will be the first Level D heli-
copter simulator training facility in India.  

Through the Scorpene submarines pro-
gramme, DCNS is committed to a long-term 
partnership and close cooperation with 
the Indian Navy and India’s shipbuilding 
industry. For this reason Scorpene contract 
was signed with Indian defence shipyard 
Mazagon Docks Ltd. As the programme 
prime contractor, MDL is responsible for 
equipment purchase, submarine construc-
tion and final integration tests and accep-
tance; while DCNS is responsible for associ-
ated technology transfer including delivery 
of some parts and subsystems. DCNS’s 
local and long-term commitment is also 
illustrated through corporate decision of set-
ting up DCNS India Private Ltd which was 
inaugurated in March 2009 to smooth the 
technology transfer process and foster last-
ing ties with both public and private Indian 
companies in the engineering and manufac-
turing sectors. DCNS India also helps with 
equipment sourcing and the qualification of 
Indian suppliers of components and subsys-
tems. DCNS, through Scorpene programme 
and through DCNS India, is working as 
closely as possible with the Indian Navy and 
the country’s shipbuilding industry to track 
progress on ongoing programmes and to 
develop new ones in the region.

Northrop Grumman continues to lead 
defence industry in surveillance and fighter 
sensor technology. Whether maintaining 
border and maritime security, or provid-
ing the finest systems in fighter situational 
awareness and survivability, successful 
government agencies and military forces of 
the millennium will focus on how technol-
ogy meets mission requirements. Northrop 

Grumman’s main focus is on supporting 
homeland defence modernisation. Northrop 
Grumman is competing for MMRCA as a 
major partner with Boeing on the F/A-18 
E/F and with Lockheed Martin on F-16IN 
Super Viper.

During an interactive session, Boeing 
unveiled the operational characteristics of 
C-17 Globemaster III, of which India will 
soon be one of its proud owners. Patrick 
Druez, Regional Director of Boeing Global 
Mobility Systems informed that C-17 has 
already been purchased and delivered to 
five countries and orders from two countries 
are being executed now. Most significant 
aspect of the presentation was C-17’s Virtual 
Fleet & Global Sustainment Programme. The 
maintenance centre based in San Antonio, 
Texas and owned by the US Air Force has 
all the spare parts of C-17 and maintains an 
inventory for the purchasing nations. Boeing 
debits the cost only on actual utilisation of 
the spare parts. P-8I project of eight aircraft 
for the Indian Navy remains on track. It has 
integrated Raytheon’s advanced AN/APY-10 
synthetic aperture radar for tracking ships, 
submarines and small coastal vessels. It has 
integrated Northrop Grumman’s electronic 
warfare self-protection suite and electronic 
surveillance measures systems. Likewise, 
BAE Systems’ countermeasures dispenser 
system and GE Aerospace’s flight and stores/
weapons management system and GE-
SAFRAN’s powerful CFM 56-7 engines make 
the aircraft an immensely capable system. 
The P-8I will provide all the necessary range, 
speed and payload to deter future threats 
to India’s security while fulfilling the Indian 
Navy’s requirement for complete maritime 
domain awareness.

Products Showcased
The Defexpo 2010 showcased a range 
of macro and micro simulators from 
Eurofighter, Anjani, Defence Research and 
Development Organisation (DRDO), Boeing 
etc. The Netra by DRDO, which can be 
applied in anti-terrorist operations, counter-
insurgency in forested areas, hostage situa-
tions, border infiltration monitoring, local law 
enforcement operations, search and rescue 
operations, disaster management and aerial 
photography and Micro UAS ADG-200 by 
Anjani designed to perform tasks such as 
aerial documentation, coordination, explora-
tion, surveying, communication, inspection 
and observation were a few among the 
micro simulators. F-18 Super Hornet flight 
simulator, Eurofighter simulator and DRDO’s 
Tejas and the BrahMos on Su-30MKI drew 
visitors’ attention.

Boeing Defense, Space and Security dis-
played the combat proven F/A-18IN Super 
Hornet mult irole strike fighter, the P-8I long 
range, maritime reconnaissance & anti-sub-
marine warfare patrol aircraft, and the mod-
els of CH-47F heavy-lift Chinook helicopter 
and the combat-proven AH-64D Apache 
Longbow attack helicopter. 

Lockheed Martin drew visitors’ attention 
to C-130J Super Hercules, a combination 
of the latest in aerospace technology with 
a proven, rugged airframe design, resulting 
in an aircraft that gives the Indian Air Force 
more capability with greater operational effi-
ciency. The first C-130Js will be delivered by 
2011. The other products by the company 
included Apache Systems and MH-60R 
Multirole Weapon System.

On display also was Raytheon’s Fish 
Hawk’s new streamlined design for potential 
ASW platforms, Rafael’s Iron Dome system to 
be delivered to the IAF’s Air Defence division, 
Spike NLOS- the multi-purpose, multi-platform 
electro optic missile system which can be 
installed on air, land and naval platforms, and 
also the Spike ER- multipurpose missile sys-
tem for combat vehicles, helicopters and naval 
vessels.

A separate pavilion showcased the 
indigenous shipbuilding prowess of the three 
public sector defence shipyards, namely 
Mazagon Docks Ltd, Mumbai, Garden Reach 
Shipbuilders and Engineers, Kolkata and 

Goa Shipyard, Goa. With several state of the 
art warship projects successfully executed, 
the order books of the three defence ship-
yards are full for at least the next decade or 
more. These defence shipyards have now 
attained global recognition which was clearly 
evidenced through visits of several foreign 
defence delegations to this exclusive pavil-
ion. The pavilion also showcased the past 
achievements, details of ongoing projects 
and future plans for upgrading infrastructure 
facilities and modernisation to substantially 
enhance productivity levels at each of the 
three locations.

Public Figures at the Show
Visitors at the Defexpo including renowned 
figures and even students from different 
technical colleges of Delhi got an opportu-
nity to have a flight in the simulators. Union 
Minister of State for Communication and IT 

Sachin Pilot and IAF Chief, Air Chief Marshal 
P.V. Naik had an exclusive flight in the 
Eurofighter Typhoon simulator.

The SP Guide Publication’s fuselage 
shaped stall at Hall No- 14 with its high tech 
profile, providing latest news updates on 
electronic scroll became an instant success 
and a major crowd puller during the show. 
SP’s Show News published on a daily basis 
provided deep insight into the deliberations, 
conferences and seminars organised during 
the Defexpo and keenly participated by the 
enthusiastic manufacturers to promote their 
high-end products. Defence Minister A.K. 
Antony, Minister of States Dr. M.M. Pallam 
Raju, Admiral Nirmal Verma, Chief of the Naval 
Staff, Member of Parliament and industrialist 
Naveen Jindal and many other dignitaries vis-
ited the stall during the Defexpo. 

*With inputs from Sucheta Das Mohapatra

Sikorsky S-70B Seahawk scaled model

Chief of the Naval Staff Admiral Nirmal Verma at SP’s Stall

Brahmos 
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S ecure borders and security 
of life and property fosters 
development. I propose to 
increase the allocation for 

defence to Rs 147,344 crore (about 
$32 billion). This would include 
Rs 60,000 crore (about $13bil-
lion) for capital expenditure,” said 
Union Minister of Finance Pranab 
Mukherjee in his budget speech. 

“Needless to say, any additional require-
ment for the security of the nation will be 
provided for,” he added. It was a repeat of 
the statement made during the last bud-
get with some variations in figures. India’s 
defence expenditure has been raised to Rs 
147,344 crore for 2010-11, up by 8.13 per 
cent from the revised estimates of the previ-
ous year. Last year, the original allotment 
was Rs 141,703 crore but was later revised 
to Rs 136,264 crore. Although the allocation 
has been increased by Rs 11,080 crore, but 
it may come down to an increase of about 
four per cent after the revised figures are 
known. In terms of GDP, it amounts to 2.12 
per cent. Last year, it was 2.42 per cent of 
the GDP and it has been generally hovering 
around 2 per cent except during 2007-08 
when it dropped to 1.94 per cent.

Revenue Budget
The sub allocation is as follows:
Indian Army: Indian Army as usual got the 
largest share with a allotment of  Rs 57,326 
.99 crore which is less by Rs 581.71 crore 
as compared to the last years revised esti-
mates.
Indian Navy: The Indian Navy has been 
allocated Rs 9,329.67 crore, Rs 16.77 crore 
higher than its revised figure of Rs 9,312.90 
crore last year.
Indian Air Force: In the case of the Indian 
Air Force, its allocation of Rs 15,210.73 crore 
is Rs 528.90 crore higher than its revised fig-
ure of Rs 14,681.83 last year.
Ordnance Factories: The allocation for ord-
nance factories is Rs 246.19 crore, a reduc-
tion of Rs 1,941.13 crore from the revised 
figure of  Rs 2,187.32 crore last year. But 
their recoveries from supplies made to army, 
navy, etc., increased from Rs 7,467.54 crore 
in the revised estimates of last year to Rs 
9875.08 crore in the budget estimates of this 
year, an increase of Rs 2,407.54 crore.
Defence Research and Development 
Organisation: It has been allotted Rs 
5,230.42 crore as compared to Rs 4,349.25 
crore, an increase of Rs 881.17 crore. There 
is a major increase in the allotment in the 
Research/Research Development from 
Rs 521.50 crore in the revised estimate of 
last year to Rs 1,240.69 crore this year, an 
increase of Rs 719.19 crore.

Capital Budget
The capital budget allocation has been 
Rs 60,000 crore, an increase of Rs 12,176 
crore from the revised allotment of Rs 
47,824 crore last year, of which Rs 7,000 
crore was surrendered. The sub allocations 
are as follows:
Army including RR: It has been allotted 
Rs 17,060.63 crore as compared to Rs 
12,705.58 crore in the revised estimates of 
last year, an increase of Rs 4,355.05 crore. 
There is an increase of Rs 281.60 crore 
in the aircraft and aero-engine sub head 
from last year’s revised estimates (from Rs 
355.20 crore to Rs 636.80 crore), which 

may imply that the long pending acquisition 
of helicopters for the Army Aviation may 
come through. The light 155 howitzer may 
also come through as the US Government 
has made an offer through the FMS route.

Navy: It has been allotted Rs 11,339.24 
crore, a decrease of Rs 280.24 crore from 
the revised estimates of Rs 11,619.48 crore 
last year. Navy is on course as far as mod-
ernisation is concerned with acquisition of 
new ships, submarines, midlife upgrades, 
rotary wing aircraft, fighters (MiG29k for the 
aircraft carrier ex Russia have started trick-
ling in), indigenous construction of nuclear 

powered submarine  and aircraft carrier in 
progress, and procurement of maritime air-
craft P8-I from the US. The Indian defence 
shipyards have their hands full. The price 
for the aircraft carrier Admiral Gorshkov 

has been finally agreed at $2.33 billion (Rs 
10,600 crore), which was initiallyfor about 
$974 million (Rs 4,429.2 crore). The deal 
has been signed during Prime Minister 
Vadimir Putin’s visit on March 12. The other 
deal which has been reported to have gone 
through is the additional procurement of 
29MiG-29K and MiG-29 KUB for $1.6 bil-
lion (Rs 7,200 crore), over and above the 

16 already procured earlier for operating 
from the aircraft carrier INS Vikramditya. 
The additional fighters are probably meant 
for the Indigenous Aircraft Carrier at the 
Cochin Shipyard. The Russians had earlier 
leased a nuclear powered Charlie I class 
submarine to the Indian Navy from 1988-
92. Repeating the same plan, the Russians 
are now again leasing a nuclear powered 
submarine, to provide experience to Indian 
sailors. The Russians have assured that 
the Akula-II class attack submarine the 
Nerpa would be delivered by mid-May for 
a period of 10 years and rechristened INS 
Chakra. The Akula-II class Nerpa submarine 
is one of the Russia’s most modern, larg-
est and quietest submarines armed with 
sophisticated missiles. It may be recalled 
that the submarine met with an accident in 
November 2008, while on trial in the Sea of 
Japan, due to release of toxic Freon from its 
fire-suppression system. This apparently has 
caused some delay in the delivery dates. 
The Russians are assisting the Indian Navy 
in acquiring strategic platforms so that they 
can make their presence felt in the Indian 
Ocean Region and challenge Chinese or 
any other nation’s influence. The overall pic-
ture becomes even more rosy when you add 
the additional allotment for coastal security 
and the Indian Coast Guard’s acquisitions. 
Out of the three services, navy is making 
good progress in its pursuit of modernisa-
tion and becoming a true blue water navy.
Indian Air Force: It has been allotted Rs 
24,954.68 crore, an increase of Rs 6,457.02 
crore from last year’s revised estimates of Rs 
18,497.66 crore. This increase is probably in 
anticipation of multi-role fighter aircraft deal 
coming through.
Ordnance Factories: It has been allotted Rs 
769.34 crore as against Rs 298.93 crore in 
the revised estimates last year, an increase 
of Rs 470.41 crore.
Defence Research and Development 
Organisation: It has been allotted Rs 
4,578.30 crore as compared to Rs 4,165.56 
crore in the revised estimates last year, an 
increase of Rs 412.74 crore.

Conclusion
In the Indian context, the annual budget is 
of great significance due to its objective of 
developing India’s economy and in fulfill-
ing its aspirations of becoming a regional 
power. The capital aspect of defence 
budget indicates the trends in the defence 
procurement of the government to some 
extent. The Indian Army’s modernisation 
has been slowest compared to the other 
services with large gaps in the artillery 
fire power, air defence and helicopters 
for the army aviation. Gaps in the Indian 
Air Force’s fighter has reached alarming 
proportions which will be gradually be 
bridged after the successful conclusion of 
multi-role fighter tender. The Indian Navy 
is taking slow but steady steps towards 
achieving its goal of  becoming a blue 
water navy and a regional power to reckon 
with. This would not have been achieved 
without the budgetary support of the 
government. It is clear that the finance 
minister keeps his promise when he states 
during his budget speech, “needless to 
say, any additional requirement for the 
security of the nation will be provided for”. 
The ‘mantra’ is to somehow successfully 
conclude the tenders. 

▸ ▸ ▸  The Indian Navy is taking slow but steady steps 
towards achieving its goal of  becoming a blue water navy 
and a regional power to reckon with. This would not have 
been achieved without the budgetary support of the 
government. ◂ ◂ ◂

B
u

d
g

e
t 

2
0

10
-

2
0

11

India’s defence expenditure has been raised to Rs 147,344 crore for 2010-11, up by 8.13 per cent from the 
revised estimates of the previous year. The capital budget allocation is Rs 60,000 crore, an increase of Rs 
12,176 crore from the revised allotment of Rs 47,824 crore last year.

L I E U T E N A N T  G E N E R A L  ( R E T D )  N A R E S H  C H A N D

India’s Defence Allocations

Distribution of Capital Budget 
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The Pakistan Navy carried out a fire power demonstration of their arsenal of missiles and torpedoes from warships, 
submarines and aircraft in the North Arabian Sea. Though PN’s growth and modernisation is India centric, it will be 
impossible to match the Indian Navy. India is a much larger country with comparatively larger resources.

L I E U T E N A N T  G E N E R A L  ( R E T D )  N A R E S H  C H A N D

RIDING the wave

This strike capability would 
also send a message of 
deterrence to anyone har-
bouring nefarious designs 

against Pakistan,” said a Pakistan Navy (PN) 
statement while trying to reassure Pakistan 
Navy’s commitment for defending Pakistan, 
the motherland after the fire power manoeu-
vres recently.

On March 12, the PN carried out a fire 
power demonstration of their arsenal of mis-
siles and torpedoes from warships, subma-
rines and aircraft in the North Arabian Sea. 
Official statement said that the exercise was 
a message to “nefarious” forces, an oblique 
reference to India. The PN said that the 
manoeuvres were aimed at assessing the 
lethality, precision and efficacy of weapon 
systems. Newly-inducted weapons systems, 
like anti-surface missiles fitted on Chinese-
made F-22 P frigates and air-to-surface 
missiles of the P3C maritime surveillance 
aircraft were among those tested. The salient 
aspects of the firing were:
• Firing of subsurface-to-surface missiles by 
Agosta 90B submarines. 
• The missiles fired included the French-
acquired SM 39 surface-to-surface missiles 
and the AM 39 air launched version of the 
same missile.

It is reported that Pakistan has recently 
acquired 120 Chinese C802 long-range 
anti-ship cruise missiles to counter the naval 
version of Indian BrahMos cruise missile. 
Naval Chief Admiral Noman Bashir, who has 
recently become quite vocal in assuring PN’s 
role in the defence of Pakistan, expressed 
satisfaction at the operational readiness of 
navy. And this has come at a time when 
the army and the air force are the dominant 
forces in Pakistan.

During the 1971 war against India, the 
PN had major losses in its shipping capabil-
ity. They lost one submarine, two destroyers, 
one mine sweeper, six gunboats (in addition 
two were damaged) and an assortment of 
patrol craft, freighter, tanker and merchant 
ships by ‘ship-to-ship’ and ‘air-to-ship’ 
action of the Indian Navy (IN). Air strikes 
played havoc with their merchant fleet and 
destroyed more than 100,000 tonnes of 
ships. However, after undergoing such over-
whelming losses, the PN not only took rapid 

strides to make a fast recovery, but also 
managed to double the size of their ships by 
the 1980s, thanks to the massive $3.2 billion 
(Rs 14,500 crore) military and economic aid 
given by the former US President Ronald 
Reagan. At present, the PN has over 45 ves-
sels, most of them of the US or European 
origin, which includes submarines, destroy-
ers, frigates, patrol and mine warfare boats. 
Chinese made ships and missiles like the 
F-22 and C802 long-range anti-ship cruise 
missiles have also joined the fleet.

Pakistan’s maritime 
compulsions
Ninety-six percent of international trade of 
Pakistan is sea borne. In addition, it has a 
large Exclusive Economic Zone (EEZ), with 
enormous economic potential in the Arabian 
sea which some term it as the biggest prov-
ince of Pakistan. Strategic international sea 
lines of communications, passing out of the 
Persian Gulf, come very close to Pakistan’s 
east coast. Pakistan is also likely to become 
a major outlet for trade, commerce and oil for 
the land locked Republics of Central Asia. 
The development of sea ports of Gwadar, 

Ormara and further expansion of infrastruc-
ture at Karachi will immensely help Pakistan’s 
merchant shipping and navy. Pakistan has 
close links with the Gulf states which also 
has a large Pakistani expatriate community. 
Thus secure sea communication links are 
essential for maintaining contact. This can 
only be provided by a strong and well bal-
anced PN. A strong PN will also balance a 
strong Indian Navy and become a force mul-
tiplier to the Chinese Navy in the region.

Pakistan’s maritime strategy
Strategic thinkers in Pakistan feel that timely 
modernisation was not undertaken prior to 
1971, or else the military (not the political) 
outcome in the east would have been differ-
ent, and especially if the Pakistan Air Force 
was reinforced well in time. What they prob-
ably imply is that militarily they would have 
still lost but without the pain of a shameful 
surrender, and Bangladesh may have still 
come into existence.

Pakistan’s maritime strategy is aimed at 
acquiring a defensive capability so that a 
naval blockade is not possible against them 
in the future. The addition of the sea ports 
of Gwadara, Ormara and the expanded 
Karachi has added to the PN’s burden. They 
understand that a large and modern navy is 
a costly business, thus it will not be possible 
to match destroyer -to-destroyer or subma-
rine-to-submarine with the adversary. The 
mismatch of strength should be overcome 
by superior technology and providing midlife 
upgrades to the existing platforms with mod-
ern weapons, sensors and electronic warfare 
systems. To further keep the adversary’s 
navy at bay, offensive elements must be 
inducted into the PN to follow a policy of 
defensive offense. It is difficult to understand 
the strategy of defensive offense, but it 
probably acquiring having limited offensive 
capability so that it is used selectively in 
areas of advantage within the overall strat-
egy of defence. The most suitable platform 
recommended for carrying out offence is 
a submarine equipped with a missile sup-
ported by a long range maritime aircraft so 
that it can operate deep in enemy territory. It 
is also advocated that the PN should be able 
to operate on India’s east coast to tie down 

a portion of the Indian Navy, but it is easier 
done as the PN will have to go all around the 
Indian Peninsula, undetected and unchal-
lenged. Quite a tall order! In the absence of 
long range intercontinental missile, a suitable 
option is a nuclear tipped missile based on 
a submarine. These submarines are in any 
case required for completing the nuclear 
triad of any modern armed forces and also 
for power projection.

Missile boats would essentially be used 
in the defensive role due to their limited sea 
going capability. Frigates and destroyers are 
required for sea control. They will be used 
effectively in defensive role, for escort and 
anti-submarine operations. They could also 
be used as launch platforms for nuclear mis-
siles in offensive role. PN will have to take into 
account the capability of India’s aircraft carri-
er borne force and the air power of the Indian 
Air Force for planning its operations. As both 
sea and air elements are involved in a fast 
moving battle, thus presence of an airborne 
early warning system is a must. Pakistan’s 
naval strategic community feel that the PN 
has to be self sufficient to fight its own battles 
as they do not expect any other navy to come 
to their aid during conflict, and technology is 
the key to a modern and cost effective PN.

Conclusion
This is a reasonable doctrine, but acquiring 
technology is not that easy and developing 
nuclear weapons based on illegal knowhow 
has its own long term problems including 
being subservient to donor nations and 
being seen as a pariah within the law abid-
ing world. The military and economic aid has 
been flowing to Pakistan due its geo-political 
advantage of being located close to Russia, 
Afghanistan and India. Being a predominant 
Sunni nation, proximity to the Gulf countries 
has also helped. PN’s growth and modernisa-
tion is India centric but it will be impossible 
to match the Indian Navy because India is 
a much larger country with comparatively 
larger resources. According to sources, India 
has about 58 major combatants including 
one aircraft carrier and 16 submarines as 
compared to 27 of Pakistan. This combat 
edge will become more pronounced as 
another aircraft carrier will be available in 
2012, nuclear powered submarine ex Russia 
will join the fleet in May this year, maritime 
domain awareness will improve manifold 
when Boeing’s P8I arrives, and also as many 
more ships are under construction. In any 
case, India has no territorial designs on any 
nation and unless Pakistan launches another 
misadventure like Kargil, they need not have 
apprehensions regarding India’s peaceful 
intentions. However, if the PN provides covert 
support to the Taliban in order to launch ter-
rorists’ attacks through India’s coastline, then 
India will have to keep its options open for a 
retaliatory action. 

▸ ▸ ▸  The military and 
economic aid has been 
flowing to Pakistan due to 
its geo-political advantage 
of being located close to 
Russia, Afghanistan 
and India ◂ ◂ ◂

▸ ▸ ▸  Strategic thinkers in 
Pakistan feel that timely 
modernisation was not 
undertaken prior to 1971, 
or else the military (not the 
political) outcome in the east 
would have been different ◂ ◂ ◂

Royal Pakistan Navy came into being with the creation of Pakistan on August 14, 1947. The Armed 
Forces Reconstitution Committee divided the Royal Indian Navy between both India and Pakistan. The 
Royal Pakistan Navy were given two sloops, two frigates, four minesweepers, two naval trawlers, four 
harbour launches and some 358 personnel. With the declaration of Pakistan as an Islamic Republic in 
1956, the prefix Royal was dropped and the service was re-designated as the PN.  In February 1956, 
the British government announced supplying of a cruiser and four destroyers with funds made avail-
able under the US Military Assistance Programme. More acquisitions were made with foreign aid as 
Pakistan joined the anti-communist defence pacts of SEATO and CENTO. At present, PN is quite a siz-
able force and is planning to grow further, especially in submarines and frigates. By 2020, the PN plans 
to increase its submarines from five to 11 and its frigates from two to 20. In addition, they have six 
destroyers and an assortment of patrol craft, missile boats, mine warfare ships, etc., which they plan 
to retain. All of the Pakistani SSKs have been equipped with anti-ship missiles which can be fired when 
submerged. Agosta-90B type submarine is equipped with the MESMA  Air Independent Propulsion 
system. Its fleet air arm has helicopters like Westland Lynx, Westland Sea King Mk45, Alouette, P-3C 
Orion which is a maritime surveillance/anti-submarine warfare aircraft/airborne early warning Fokker 
F27-200 Friendship maritime surveillance aircraft, etc. The Pakistan Navy has around 24,000 active per-
sonnel and 5,000 in reserve. The force includes approximately 2,000 member paramilitary Maritime Se-
curity Agency for the specific role of protecting Pakistan’s exclusive economic zone. The PN also fields 
the Special Services Group Navy (a marine commando unit) as well as a marine unit. PN has taken 
part in rescue missions during Tsunami in December 2004. It has also participated in the multinational 
Combined Task Force 150 operating in the Arabian Sea for the safe passage of merchant shipping and 
fishing operations. It also carries out anti-piracy, anti-smuggling and rescue operations. 

Pakistan Navy

Agosta-90B class submarine C802 long-range anti-ship cruise missilesPh
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A major technical war fighting tool developed during WW2, Radar has developed into a formidable tool of war. The 
British Royal Navy started using radars during WW2 for many roles like air surveillance, surface 
surveillance, navigation and gunnery spotting.

R U C H I K A  C H A W L A

R adar is considered one of the 
major technical developments 
of the World War II (WW2) which 
provided tools for war fighting 

never used before. An electro-magnetic 
beam could provide a multitude of activities 
which could increase manifold the capabil-
ity of a weapon. The initial role of radar was 
to detect enemy aircraft and it made a ster-
ling contribution during the Battle of Britain. 
Then with the invention of a rudimentary 
computer called Predictor, it started pro-
viding ballistic data to air defence gun to 
fire on a moving target. The role of radar 
became more refined and spread to other 
fields as the technology of radars and com-
puters developed. Navy and air force also 
started exploring the possibilities of its use 
in their respective services. Developments 
took place simultaneously in the US, UK, 
Europe and Russia.

Naval Roles
The navy in many western nations rapidly 
adapted the radar for many roles dur-
ing the WW2 and the development is still 
continuing. The British Royal Navy started 
using radars during crore for many roles 
like air surveillance, surface surveillance, 
navigation and gunnery spotting. The 
range could vary from short range to medi-
um and long range. With the development 
of pulse technique, it became possible to 
use the same antenna for transmitting and 
receiving and thus more of radars could be 
used on board a ship as electromagnetic 
interference is an issue on ships due to the 
limited space. Doppler radar enabled blind 
navigation, especially in the harbours and 
during the famous pea soup fog of Britain. 
Gunnery spotting was the forerunner of fire 
control radars which also evolved due to 

the development of pulse technique. As 
the earlier radars were 2D (azimuth and 
range), for quite some time separate height 
finder radar was required to provide the 
height. There were also problems peculiar 
to operations on the sea like the movement 
of the radar on board the ship and move-
ment of the target. Both the ship and the 
target (another surface combatant) moved 
in 2D but if it was an aerial target then it 

moved in 3D. The sea waves provide sea 
clutter and the intensity depends on the 
sea state. These sea clutters have to be 
eliminated or reduced. Humidity and rain 
adversely effect the functioning of the 
radar. Radar cannot operate under water. 
Thus for submarines, a special radar had 
to be designed so that it can operate when 
the submarine is on the surface so that 
it gets warning of an attacking enemy. 
The current trend is to have multifunction 
phased array radars. Phased array tech-
nique permits rapid beam steering capabil-
ities, which in conjunction with an efficient 
transmitter, receiver and signal processing 
unit, can provide almost continuous all 
round track. Some examples are given in 
the subsequent paragraphs.

The United States
One of the first multi-function radar, Lockheed 
Martin’s AN/Spy-1, was at the heart of the 
Aegis combat system and was so large that it 
could only be installed on Ticonderoga class 
cruisers and Arleigh Burke class destroyers. 
Now a wide range of multifunction radars are 
available for much smaller hulls, and even 
the Spy-1 itself has been downsized. It has 
been selected as the prime sensor for the 
Norwegian Fridtj of Nansen class frigates. 
The original Spy-1 not only remains in produc-
tion, having been selected by Japan, Spain 
and South Korea, but also is being substan-
tially enhanced. The Spy-1D (V) has success-
fully completed trials and the Aegis Baseline 
7.1 became fully operational in 2009. This 
version has an improved signal processor, a 

▸ ▸ ▸  One of the first 
multi-function radar, 
Lockheed Martin’s AN/Spy-1, 
was at the heart of the Aegis 
combat system ◂ ◂ ◂

Continued on page 14

Littoral Combat ShipTOOL of War

EL M-2221 STGR EL M-2228S - AMDR - Automatic Missile Detection Radar
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A major technical war fighting 
tool developed during WW2, 
Radar has developed into a 
formidable tool of war. The 
British Royal Navy started 
using radars during WW2 for 
many roles like air surveillance, 
surface surveillance, navigation 
and gunnery spotting.
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▸ ▸ ▸  In Brief
Naval version of BrahMos 
tested successfully
On March 21, India tested suc-
cessfully the naval version of 
the supersonic cruise missile 
BrahMos. It was launched from 
a vertical launcher, fitted on 
the warship INS Ranvir off the 
Orissa coast and the missile 
hit the target ship (decommis-
sioned INS Meen) in the Bay 
of Bengal. It is a joint venture 
between India and Russia. 
BrahMos has a range of 290 
km, speed of 2.8 Mach, carries 
a conventional warhead up 
to 200-300 kg, and can take 
on a target lying anywhere in 
the 360 degree range of the 
ship. CEO and MD of BrahMos 
Aerospace A. Sivathanu Pillai 
announced that the launch met 
all mission requirements and 
was 100 per cent successful. 
All the three Talwar class ships 
being built in Russia will be fit-
ted with vertical launchers.

INS Nirdeshak deployed for 
hydrographic assistance

INS Nirdeshak set sail for 
Mauritius for a hydrographic 
survey mission for about four 
weeks as per a Memorandum  
of Understanding (MOU) signed 

between the two countries,. 
During the last four years, 
about ten hydrographic sur-
veys have been conducted by 
the Indian Navy in Mauritian 
waters. Some of the important 
surveys undertaken include 
those for Mauritian capital Port 
Louis harbour, Port Mathurin 
in Rodrigues Island, Carajos 
Cargados Shoals and Agalega 
Island. It is noteworthy that 
before the survey by the Indian 
Navy, Agalega was last sur-
veyed over 100 years ago. 

Aircraft carrier Admiral 
Gorshkov
Defence Minister A.K. Antony 
in a written reply in the Lok 
Sabha stated that contracts 
and supplementary agreements 
comprising repair and re-equip-
ping, logistic supports, training, 
etc, were concluded with the 
Russian side for acquisition of 
the aircraft carrier, ex-Admiral 
Gorshkov, in January 2004 at a 
cost of $974 million (Rs 4,312 
crore). The Russian side submit-
ted a revised Master Schedule 
indicating a delay in the project 
and an increase in price for 
repair and re-equipping of the 
aircraft carrier, due to increase 
in scope of work not originally 
envisaged. The government 
approved the proposal for 
conducting negotiations with 
the Russian side for finalising 
a revised Repair and Re-equip-
ping Contract and other related 
contracts/agreements affected 

due to delay in the project and 
additional works projected. 
The negotiations have since 
been concluded by the Contract 
Negotiation Committee. The 
revised cost of $2330 million 
(Rs 10,316 crore) has been 
approved by the government. 
Prices for the works to be car-
ried out under the revised con-
tracts/agreements are fixed. The 
aircraft carrier was originally 
scheduled to be delivered in 
August 2008. The ship’s delivery 
is re-scheduled to December, 
2012. Re-scheduling of the 
ship’s delivery and revision 
in its cost were necessitated 
due to emergence of addi-
tional works projected, detailed 
agreed scope of trials, etc.

More funding for Indian 
Scorpenes
Forecast International has 
reported that the Indian 
Government has approved 
additional funding valued at 
Rs 20 billion ($438 million) for 
the Project 75 Scorpene sub-
marine programme. This is in 
addition to the Rs 187.9 billion 
($4.1 billion) already allocated 
to this programme. The funds 
are to cover the purchase of 
contractor-supplied equipment 
packages for the submarines. 
These packages include all 
major systems connected with 
the sensors, propulsion, and 
weaponry for the vessels. 

The 2010 edition of the ‘SIMBEX’ series of annual bilateral exercises between the Indian Navy 
and the Republic of Singapore Navy (RSN), took place in the Andaman Sea and Bay of Bengal 
between April 3 and April 16, 2010.

SIMBEX is an acronym for ‘Singapore Indian Maritime Bilateral Exercise’. The bilateral naval 
cooperation was formalised a decade and a half ago, when RSN ships began training in Anti-
Submarine Warfare (ASW) with the Indian Navy, in 1994. Over the years, the exercises have 
reflected a growth in strength, capability and mutual confidence of the two navies. As such, 
the exercises have graduated from purely training oriented ASW exercises to complex exercises, 
involving multiple facets of operations at sea. Successive editions of SIMBEX have progressively 
incorporated a wider range of sea going serials, ranging from platform specific exercises in 
Damage control and Fire fighting, through ‘Visit, Board, Search and Seizure’ procedures, all the 
way to complex three dimensional threat scenarios involving air surface and sub-surface threats. 
The operational relationship between the two navies has matured to a point where Standard 
Operating Procedures are well in place on both the sides.

This year’s exercise will be the 17th in the SIMBEX series. The exercise will be undertaken in 
two separate theatres. Initially, in the Andaman Sea and then in the Bay of Bengal.  The units 
participating from the Indian Navy include INS Batti Malv (Fast Attack Craft) and INS Mahish 
(Landing Ship Tank) from the Andaman & Nicobar Command, IN Ships Ranvir (Destroyer), Jyoti 
(Tanker) and a submarine from the Eastern Fleet. This will be in addition to fixed wing and rotary 
wing aircraft. The Republic of Singapore Navy is participating with RSS Intrepid (Formidable Class 
frigate) and RSS Victory (Victory class missile corvette). The RSN ships also made port calls at 
Port Blair and Visakhapatnam during the exercise.

RSN and IN share a long standing relationship with regular professional interactions, which 
include exchange programmes, staff talks and cross attendance at courses. SIMBEX is an impor-
tant outflow of this comprehensive process of bilateral engagement within the maritime domain. 
It is through these connectivities that the two navies continue to reinforce the strong maritime 
bridges of friendship and connect the two nations. 

Indo-Singapore bilateral naval exercise 

News continued on page 15
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simplified driver to improve average 
power, a track-initiation processor 
and software modifications. These 
improvements are designed to over-
come clutter problems, to reduce 
high loadings caused by transient 
tracks and to improve detection per-
formance against stealthy threats. 

Raytheon’s AN/Spy-3 is an 
I/J-band sensor with three arrays 
each and about 5,000 elements 
in multi-channel modules of eight 
elements. The modules slide into 
the array structure and provide a 
high conductivity thermal path to 
the cooling-array manifold without 
having a direct link. This simplifies 
maintenance and reduces cool-
ant leaks within the array. A single 
commercial supercomputer acts 
as a signal and data processor 
and provides improved control. 
Signal processing features include 
channel equalisation, clutter filter-
ing, impulse editing, fast fourier 
transform doppler, pulse compres-
sion and sidelobe cancellation. 

The Spy-3 will be used not only 
in the new generation of surface 
combatants, DD(X) and CG(X), 
but also in the new aircraft car-
rier (CVN-21) and the amphibious 
warfare ships. The AN/Spy-3 will 
operate in conjunction with a D-
band Volume Search Radar as a 
dual band radar suite providing 
situational awareness, air control, 
track identification, counter-battery 
detection, and horizon search and 
weapon control. 

Israel
After the attack on an Eilat class 
destroyer by an Egyptian Styx mis-
sile in 1967, Israel made all out 
effort to develop anti-ship missile 
(Gabriel), but also detection and 
self-protection systems for its ships. 
Over the years, Elta has become a 
world leader in this field and cur-
rently offers the EL/M-2221, fire 
control radar, developed in the 
context of the Barak point defence 
missile. Also known as the STGR, 
the dual-band (X and Ka) radar is 
able to acquire a missile at a range 
of 15 km and an aircraft at 30 and 
can be used to control self-defence 
guns against sea-skimmers. 

To counter the saturation 
attacks, Elta has developed the 
EL/ M-2228S. This automatic mis-
sile detection radar looks up 70 
degrees to also pick anti-radiation 
missiles in their end dive or televi-
sion-guided bombs (non-radiating 
weapons). Elta’s S-band pulse 
Doppler radar can track over 100 
surface and air targets and is suit-
able for small ships. 

Europe
The first European multi-func-
tion radar to have entered ser-
vice was the Thales Advanced 
Phased Array Radar (APAR) and 
is operated by the German and 
Netherlands navies. Another I/J-
band sensor, the Apar has four 
fixed arrays each of which has 
3,424 modules with four elements 
apiece. The Anglo-Italian company, 
AMS, has developed two multi-function 
radars, the Empar (European Multifunction 
Phased Array Radar) and the Sampson 
based upon rotating antennas. The Empar 
is a G-band sensor and is in service on 
the French carrier Charles de Gaulle. The 
sensor, which has a cots computer, will be 
used by the Franco-Italian Horizon/Orizzonte 
class destroyers. 

The British equivalent of these ships, 
the Daring (Type 45) class, will use the 
Sampson with a dual-face array. Essentially, 

the Sampson consists of two independent 
radars, a common control, and an air-
cooled antenna that rotates at 30 rpm. AMS 
selected a dual rotating antenna to reduce 
both the costs and the weight. A rotating 
solution has also been selected by Thales 
Naval France for its Arabel I/J-band and 
Herakles E/F-band MFRs; the former used 
by the French Navy and the latter selected 
by Singapore for the formidable class frig-
ates. This has a 50 KW peak-power, coher-
ent, solid-state transmitter and is a single-
phase sensor with 1,761 phase shifters. The 

antenna rotates at 60 rpm and four beams 
can be created simultaneously with the sen-
sor able to track up to 600 targets at a time.

Lockheed Martin and EADS have been 
selected for equipping the US Navy’s 
Littoral Combat Ship with the EADS TRS-
3D radar for air and sea surveillance and 
weapon assignment. The US Coast Guard’s 
Maritime Security Cutter (large) will also be 
equipped with the EADS TRS-3D radar for 
air search. Further, both companies have 
agreed to evaluate opportunities for joint 
development, marketing and production of 

the TRS-3D in other shipbuilding 
programmes worldwide. In dif-
ferent versions, the TRS-3D can 
serve as standalone radar for the 
special requirements of smaller 
ships operating in littoral waters 
or as the main self-defence radar 
on frigates and larger ships. The 
TRS-3D is used for the automatic 
detection and tracking of all 
types of air and sea targets. With 
the latest signal processing tech-
nologies, it is especially suited 
for the early detection of low and 
fast moving objects, such as 
missiles, fast boats or unmanned 
aerial vehicles under severe 
environmental conditions. It has 
shown exceptional performance 
worldwide, including Operation 
Enduring Freedom, and especial-
ly in the very demanding littoral 
North Sea, Norwegian Sea and 
Fjord environments. 

Saab’s 3-D Navy Radar is the 
Sea Giraffe AMB, belonging to the 
latest generation of Giraffe radar 
systems. The Sea Giraffe AMB 
is powerful, cost-effective, light-
weight, enclosed, fully coherent 
multi-role 3-D navy radar, providing 
a full range of functions for simul-
taneous air surveillance and track-
ing, Surface (horizon) surveillance 
and tracking, and target classifica-
tion, including classification of both 
hovering and moving helicopters. 
The Sea Giraffe AMB 3-D navy 
radar combines the advantages of 
stacked-beam and pencil-beam 
antenna concepts. Transmission 
and reception beams can be 
controlled in elevation from radar 
pulse to radar pulse. 

Future Developments 
It is clear from the above exam-
ples that radar has developed 
into a formidable tool of war and 
multifunctional radars are here to 
stay. The other developments are:
Synthetic Aperture Radar 
(SAR): SAR technology has 
considerably matured over the 
last three decades and provides 
high-resolution three-dimensional 
imaging capabilities,
High Frequency Surface Wave 
Radar (HFSWR): HFSWRs pro-
vide excellent over-the-horizon 
surveillance and monitoring 
capabilities, which is not possible 
with the normal radar. 
Low Probability of Intercept 
(LPI) Radar: LPI radar utilises 

advanced technology and very low trans-
mission power to provide low probability of 
detection while undertaking radar surveil-
lance. Such radars will be most useful for the 
navy during amphibious littoral operations. 
Millimetre Wave Radar (MWR): MWRs, 
operating at millimetre-wave frequencies 
around 94GHz (frequency band that coin-
cides with a spectral region of minimal 
atmospheric absorption), have the poten-
tial to generate high-resolution two-dimen-
sional imagery. 

▸ ▸ ▸  Lockheed Martin 
and EADS have been 
selected for 
equipping the US 
Navy’s Littoral 
Combat Ship with the 
EADS TRS-3D radar 
for air and sea 
surveillance and 
weapon 
assignment ◂ ◂ ◂

Tool of War continued from page 12

Rear side of APAR onboard F221 Hessen  

The US Navy’s Spy-1 radar
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KD Tunku Abdul Rahman 
undergoes sea trials 
Royal Malaysian Navy 
Scorpene-type submarine 
Tunku Abdul Rahman has 
completed its first sea tri-
als off the Malaysian coast 
following scheduled mainte-
nance at its home port. The 
successful trials confirm the 
submarine’s readiness for 
underwater service. Following 
maintenance, KD Tunku Abdul 
Rahman was floated out and 
made ready to resume its 
training schedule, including 
dive trials by the Malaysian 
crew off its home coast. 

Exercise TROPEX 2010

Admiral Nirmal Verma, Chief 
of the Naval Staff along with 

Pradeep Kumar, Defence 
Secretary embarked the air-
craft carrier INS Viraat oper-
ating on the eastern sea-
board to kick start the first 
phase of ‘TROPEX 10’. The 
exercise involves the partici-
pation of most major com-
batants of the Indian Navy, 
as also the participation of 
the Indian Air Force and the 
Indian Coast Guard. The two 
Western and Eastern fleets 
of the Indian Navy carried 
out a Joint Work Up after 
which they proceeded for 
a ‘mock battle’ to test their 
tactical skills and operational 
readiness. UAV and Airborne 
Early Warning  helicopters 
of the Indian Navy, Air to 
Air Refueller, Jaguars and SU 
30 of the IAF and advanced 
missile systems had been 
deployed. 

India’s third indigenous 
Naval destroyer launched
The country’s third indig-
enous Naval destroyer INS 
Chennai built at the Mazagon 
Docks was launched by 
the Defence Minister A.K. 
Antony’s wife Elizabeth 
Antony at a function in 
Mumbai on April 1, 2010. INS 
Chennai has been built under 
the code name of Project 15 
Alpha. The 163 metre long 
INS Chennai, propelled by 
four gas turbines is designed 
to achieve speed in excess of 
30 knots. The indigenously 
designed ship will have 
state-of-the-art weapons and 
sensors, stealth features, an 
advanced action information 
system, a comprehensive 
auxiliary control system, 
world class modular living 
spaces, sophisticated power 
distribution system and a 
host of other advanced fea-
tures. INS Chennai will be 
fitted with the supersonic 
BrahMos surface-to-surface 
missile system. The ship’s air 
defence capability, designed 
to counter the threat of 
enemy aircraft and anti-ship 
cruise missile will revolve 
around the vertical launch, 
long range surface-to-air mis-
sile system, which is being 
co-developed by DRDO. Four 
AK-630 rapid-fire guns will 
provide the ship with close-
in-defence capability while 

an MR gun will enable her to 
provide effective naval gun-
fire support. INS Chennai will 
be commissioned into the 
Navy in August 2013. 

Northrop Grumman to 
upgrade systems
Northrop Grumman 
Corporation has won a con-
tract to upgrade the inertial 
navigation systems (INS) for 
the Swedish Navy’s subma-
rines. Under the contract, 
awarded by Kockums AB, 
Northrop Grumman’s Sperry 
Marine unit will supply five 
MK 39 Mod 3C ring laser 
gyro systems for installa-
tion on two Gotland-class 
and two Södermanland-class 
submarines, with one set 
to be used for spares and 
training. The MK 39 Mod 
3C systems will replace the 
existing spinning mass gyro-
compasses currently fitted 
on the submarines. 

Aegis Weapon System 
Tested 
Lockheed Martin has suc-
cessfully completed Combat 
System Ship Qualification 
Trials (CSSQT) for Aegis 
Combat Systems installed 
aboard the US and Spanish 
navy ships. The last time 
these two nations partici-
pated in a combined CSSQT 
was in 2007. During the 
CSSQT, the ships’ Aegis 
Combat Systems were evalu-
ated for combat-readiness 
through comprehensive sur-
face, subsurface and anti-air 
warfare exercises, including 
manned raids and electronic 
attack scenarios, as well as 
testing of the systems’ tacti-

cal data link and air defense 
capabilities. The qualification 
trials also brought out the 
global interoperability Aegis 
provides the US Navy and 
its allies. 

CACI awarded prime 
contract 
CACI International Inc has 
announced that it has been 
awarded one of the five 
prime contracts to sup-
port the US Navy’s Space 
and Naval Warfare Systems 
Command’s (SPAWAR) com-
mand and control opera-
tions. The multiple-award, 
five-year indefinite deliv-
ery/indefinite quantity task 
order contract was awarded 
to CACI for a three-year base 
and two one-year option 

periods. The new award 
calls for CACI to enhance 
the command’s communica-
tions and networking sys-
tems to enable SPAWAR’s 
war fighter to gain access to 
mission critical information 
more efficiently. This award 
allows CACI to offer its 
enterprise information tech-
nology and network services 
methodology to the cus-
tomer by bringing common 
technologies together to 
meet mission requirements. 
SPAWAR is the US Navy’s 
premier Command, Control, 
Communications, Computers, 
Intelligence, Surveillance and 
Reconnaissance command 
for acquisition and life-cycle 
management of communica-
tions and warfare systems. 
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▸ ▸ ▸  In Brief

Appointments
• Chief of Air Staff Air Chief Marshal P.V. Naik has taken over 
as the Chairman, Chiefs of Staff Committee (COSC) from the 
outgoing COAS, General Deepak Kapoor on March 31, 2010.
• Vice Admiral Shekhar Sinha has been re-appointed as 
Deputy Chief of Defence Staff (PP and FD) at HQ IDS.
• Vice Admiral Dinesh Prabhakar has been re-appointed as 
Director, Ship Building Centre, Visakhapatnam.
• Vice Admiral Raman Prabhat has been appointed as 
Director General Naval Project, Mumbai.
• Rear Admiral V.K. Nambala has been appointed as Admiral 
Superintendent, Visakhapatnam.
• Rear Admiral B.R. Taneja has been appointed as Technical 
Manager (Maritime and Systems), Acquisition Wing, Ministry 
of Defence.
• Rear Admiral C.S.R. Murthy has been appointed as 
Director General, Seabird, IHQ, MoD (Navy).
• Rear Admiral K.N. Vaidyanathan has been re-appointed as 
Director General (Surface Ships Group), IHQ, MoD (Navy).
• Rear Admiral A.K. Bahl has been appointed as Director 
General, Weapons & Electronic Systems Engineering 
Establishment, IHQ, MoD (Navy).
• Rear Admiral Shekhar Mittal has been appointed as 
Director General (Submarine Design Group), IHQ, MoD (Navy).

•  Inderjit Sial has been appointed as the Country Head 
of Saab International India AB. Sial takes on this position 
from Jan Widerstrom, who will be moving on to the role of 
Head-Asia Pacific Region.

Show Calender
19 April – 22 April 
Defence Services Asia 
Exhibition and Conference 
2010
Kuala Lumpur/Malaysia 
www.dsaexhibition.com

28 April – 30 April 
Global Security India 2010
The Ashoka Convention 
Centre, New Delhi, India
www.globalsecindia.com

3 May – 5 May
NAVY LEAGUE (Sea Air 
Space) 
Washington D.C./USA 
www.seaairspace.org

5 May – 7 May
International Defence 
Exhibition 2010
Bratislava/Slowak Republic 
www.ideb.sk

8 May – 20 May 
ITEC 2010
ExCeL, London 
London/UK 1
www.itec.co.uk

10 May – 13 May
SOFEX 2010: Special 
Operations Forces Exhibition 
and Conference 
Amman/Jordan
www.sofexjordan.com

26 May – 29 May 
HEMUS 2010: International 
Defense Equipment 
Exhibition
Plovdiv/Bulgaria
www.hemusbg.org

Larsen & Toubro Limited 
(L&T) and Rolls-Royce have 
signed a Memorandum of 
Understanding (MoU) for 
cooperation to effective-
ly address the project-
ed need for light water 
reactors (LWR) in India 
and internationally. LWR 
technology is in use in 
over sixty per cent of 
civil nuclear power plants 
operating worldwide. 

The two companies have agreed to collaborate on areas including nuclear instrumentation 
and controls, engineered products and systems, reactor components, engineering services, in-
service reactor support and waste management. The cooperation with L&T for instrumentation 
and controls will form the first operational phase of this relationship to bridge the gap in the 
existing supply chain in support of India’s ambitious new build programme. 

Lawrie Haynes, President-Nuclear, Rolls-Royce said, “India has developed an impressive 
nuclear capability over the last 34 years which rivals that of any country. India is a key strate-
gic market for Rolls-Royce and I am very pleased that we are working with Larsen & Toubro, 
one of the country’s most pre-eminent engineering companies.Our skills and capabilities are 
complementary and I am confident that we can forge a strong and mutually beneficial rela-
tionship.” M.V. Kotwal, Senior Executive Vice-President and board member, L&T, said, “The 
agreement brings together rich experience and will effectively leverage the strengths of both 
the companies to tap rapidly emerging opportunities in India, UK and rest of the world. We 
welcome this opportunity to work together with Rolls-Royce, a highly-reputed, technology-
driven company.” 

The agreement between Rolls-Royce and L&T follows the recent bilateral Civil Nuclear 
Cooperation Declaration by the Indian and UK governments, which enables UK and Indian 
industries to engage in civil nuclear commerce. 

Rolls-Royce and L&T Collaborate

Tunku Abdul Rahman

In Brief continued from page 13
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Lawrie Haynes, President-Nuclear, Rolls-Royce with A.M. 
Naik, Chairman & MD, L&T
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The Problem:
Antennas of all sizes and shapes are distributed over a ship’s superstructure: 
inevitably the outcome of traditional topside design for surface warships. The 
result? Antennas blocking each other’s view, competing for the top position, 
introducing EMI challenges and complex maintainability, especially during 
adverse weather conditions. Ultimately, the result is degraded operational 
performance.

Introducing I-Mast 100: 
To solve these problems Thales introduces I-Mast 100. A member of the 
I-Mast family of integrated mast modules, I-Mast 100 is aimed at smaller 
littoral combatants, OPVs, and all other naval platforms that require the 
extensive set of capabilities and flexibility I-Mast 100 delivers. I-Mast 100 
is a follow-on development of the I-Mast 400 that is currently under 
construction for the Royal Netherlands Navy’s Patrol Ship program.

The main advantages of I-mast 100:
I-Mast 100 will deliver superior operational performance, with a set of 
integrated sensors that is tuned to each Navy’s requirements. 

I-Mast 100 will enable innovative maintenance concepts and support 
crew reduction initiatives, which leads to a reduction in through life 
support costs. Non-rotational sensors, all based on solid-state techniques 
will further reduce costs and deliver the obvious operational benefits.

As it is built in parallel with the construction of the hull, the risk of 
a total ship program can be reduced. Thales will deliver a turn-key 
I-Mast 100 system to the shipyard. 

www.thalesgroup.com/integratedmast

The future of integrated naval sensors has arrived:

THALES I-MAST 100


