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T
here’s an aspecT of china’s seeking 
to acquire dominance in the south china 
sea that the verdict on July 11, 2016, by 
the International court of arbitration at 
the hague, did nothing to address and, 

which difficult military problem, curiously has not 

so far been identified in international and regional 
strategic circles, nor have solutions been bruited 
about. The problem concerns china’s narrowing this 
sea by, quite literally, creating an obstacle course 
by forcibly annexing territory belonging to weak 
states, such as philippines’ scarborough shoal in 
the spratly Islands chain, and by creating ‘artificial’ 
islands. These are impediments designed to compel 
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It is in new Delhi’s interest to be proactive and to coordinate its policies to beef up the 
dissuasive military capabilities of the asean states with those of, say, Japan. India and 
Japan cannot anymore afford to fall-back on their default position of free riding on 
merica’s security coattails in the hope their interests will be served.
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the navies of out-of-area powers and of 
the in-region disputant states, and, more 
generally, the $5-trillion worth of annu-
al ship-borne trade transiting this area 
through select waterways that the chinese 
can more effectively police. It will strategi-
cally disadvantage adversary navies, allow 
Beijing to exercise a whip hand over global 
and asian trade, and, otherwise obtain a 
mere closum (closed sea) that countries 
will be able to access only at Beijing’s suf-
ferance. 

This article briefly examines the secu-
rity ramifications of this development and 
proposes certain countermeasures that 
India, in particular, and other like-minded 
states, such as Japan, need to take. The 
most potent solution, it will be argued, is 
to respond by counter-narrowing the same 
sea for china. India can do this, it will be 
contended, by arming asean (association 
of south east asian nations) members, 
starting with Vietnam, with the BrahMos 
supersonic cruise missile, which will tilt 
the ‘exchange ratio’ hugely against chi-
nese warships, and to militarily exploit fac-
tors, such as the distance of the disputed 
islands, rocky outcroppings, and the ‘arti-
ficial’ islands from the Chinese mainland 
against china, and skewing the advantage 
towards defender states. 

Context
But to first set the context: The Hague 
court not only rejected outright china’s 
expansive ‘nine-dash Line’ claims in the 
south china sea but declared illegal its 
occupation of rocky protuberances that 
at high tide disappear under water. It 
also declared illegal the artificial ‘islands’ 
china has created by pouring cement on 
coral reefs in order to bolster its spurious 
claims, saying these do not endow Beijing 
with any exclusive economic zone rights 
and privileges, and condemned such mani-
festations of ‘land reclamation’ on seven 
features just in the spratly Islands area 
alone, and chided china for such construc-
tion it said were “incompatible with the 
obligations on a state during dispute reso-
lution proceedings”. even if Beijing cannot 
claim the 12-mile exclusion zones around 
these newly built islands, it will feel free to 
consolidate its presence and use them for 
military purposes.

But the Tribunal did cut the ground 
from underneath Beijing’s historical basis 
for its claims. chinese junks plying the dis-

puted waters in the distant past, it ruled, 
cannot constitute a foundation for china’s 
extensive claims in the south china sea, 
which the court virtually dismissed as 
so much nonsense. “There was no legal 

basis”, it said unambiguously, for china’s 
“historic rights to resources within the sea 
areas falling within the ‘nine-dash Line’. It 
is an injunction that will hereafter apply to 
chinese claims landward as well, including 
large parts of arunachal pradesh and aksai 
chin in Ladakh.

While the philippines, which took china 
to court, called for “restraint and sobri-
ety” in the wake of the verdict, and was 
supported by India, Japan, and the United 
states, who called on all parties to respect it, 
china, predictably, rejected it. foreign Min-
ister Wang Yi described it as a prescription 
for “a dose of the wrong medicine, which 
will not help cure the disease.” he went 
on to describe the malady as “fever” he 
accused external forces of “stirring up”. In 
any case, by imposing an air defence identi-
fication zone (ADIZ) and conducting live fire 
naval drills in the disputed sea conjoined 
to some severe diplomatic pressure, Beijing 
succeeded in having the 10-member asean 
remove references to the dispute or the 
hague verdict in the communiqué issued by 

the group’s 49th foreign Ministers Meeting 
in Laos on July 20. china’s strong-arm tac-
tics fit in with its preferred mode of negoti-
ating separately and on bilateral basis with 
each of the disputant states, something that 
Beijing believes will render them more ame-
nable. But most legal experts agree that even 
if the regional states end up dealing singly, 
one-on-one, with china they will hereon 
insist on the new legal template established 
by the hague court. 

That regional countries are loath to 
cross china is understandable. They have 
profited from balancing economic coop-
eration with china and Us’ security assur-
ances. In the weeks prior to the hague rul-
ing, three Us missile destroyers and the 
nearby Uss ronald reagan carrier strike 
Group, had taken to ‘stalking’ the artificial 
islands, such as those near the scarborough 
shoal the chinese had forcefully annexed 
from the philippines in 2013. These ships 
operated in the 14-20 nautical mile range 
of these islands ostensibly on freedom of 
navigation patrols (fonps) permitted by 
the 1982 Un convention on the Law of the 
seas (UncLos). The Us will continue with 
such operations in the future to assert its 
rights. and more frequent fonps are also 
what new Delhi should dispatch to these 
waters to assert India’s right of free and 
peaceable passage.

Except the United States has not ratified 
this convention, and neither has china, 
even as the asean have done so, as have 
India in June 1995 and Japan a year later. 
hence, such naval and air actions as the 
Us may undertake against chinese forces 
under the 2014 enhanced Defence cooper-
ation agreement (eDca) with Manila, which 
revives in a way the 1951 Mutual Defence 
Treaty that became defunct in 1992 with 
philippines refusing to extend it could, the-
oretically, come under a legal cloud, unless 
the US warships fly the Philippine flag pro-
viding Manila and Washington the cover of 
self-defence, which last will not happen.

Chinese Buildup and US Response
speed of buildup being of the essence, 
china, according to satellite intelligence, 
had by february 2016, erected a high fre-
quency radar on cuarteron Island able to 
monitor on real time, 24x7, basis the air 
and surface traffic in the southern part 
of the south china sea, i.e., the northern 
end of the Malacca strait. It augmented 
the radars already on fiery cross, Gaven, 
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This issue of SP’s Naval Forces 
coincided with the award on 
islands in the South China Sea 
(SCS) in favour of the Philip-
pines. While the genesis of dis-
putes in the SCS dates back to 
1946 when China laid claim to 
almost the entire sea area by 
drawing the famous ‘Nine-dash 
Line’, SCS literally started boil-
ing with frequent disputes flaring 
up between the littoral countries. 
Due to continuous harassment 
by China, Philippines filed pro-
ceedings under Annex VII of the 
United Nations Convention of 
the Law of the Sea (UNCLOS) 
during 2013, to settle its out-
standing dispute with China.

China’s stand towards the 
arbitration has been one of defi-
ance and has refused to recog-
nise the Arbitration and its Award. 
Immediately after the verdict, 
China declared the Award as null 
and void, which will strategically 
disadvantage adversary navies, 
allow Beijing to exercise a whip 

hand over global and Asian 
trade, and, otherwise obtain a 
mere closum (closed sea) that 
countries will be able to access 
only at Beijing’s sufferance.

China is notionally narrow-
ing SCS by creating an obstacle 
course of the forcibly annexed 
territory belonging to weak states, 
such as Philippines’ Scarborough 
Shoal in the Spratly Islands chain, 
and by creating ‘artificial’ islands. 
India also has a stake in it due 
to the passage of trade and joint 
venture with Vietnam for explo-
ration of oil in their EEZ which 
is part of SCS. Thus the leading 
article is on SCS so that our read-
ers can understand the ramifica-
tions of SCS followed by another 
article on the same subject.

The article on missiles 
embedded on warships covers 
both AD and anti-ship. Cruise 
missiles have become weapons 
of choice at sea because of their 
ability to fly close to the sea sur-
face at very high speeds (sub-

sonic/supersonic). Read all about 
in a well researched article in this 
issue. The article on Fleet AD 
gives out contours of air defence 
required to defend a fleet from 
the air. It has evoked interest due 
the recent successful trials of 
medium-range SAM (MRSAM) 
and long-range SAM (LRSAM). 
Both these projects are a joint 
venture between India’s DRDO 
and Israel’s IAI. LRSAM was 
successfully fired from INS Kol-
kata in December 2015. It is 
understood that LRSAM has a 
destruction range of about 70 km 
and detection range of 100 km. 
With LRSAM, India has achieved 
layer one and two for Fleet AD. 
The third layer will need mis-
siles with ranges up to 400 km. 
We are certain that the way the 
Indian Navy is modernising, layer 
three for its fleet defence will be 
achieved in the near future. Then 
there is a brief status report 
on Indian Navy’s frigate in the 
backdrop of media reporting on 

Russia’s offer of three frigates 
of Project 11356 class. If this 
 proposal goes through then it will 
be a win-win situation for India as 
well as Russia. Navy is a ‘hap-
pening’ Service with progress on 
multiple fronts like the planned 
future induction of Fleet Sup-
port ships, LPDs, special opera-
tions vehicles, mine countermea-
sures vessels and upgrade of 
 Kamov-28 helicopter. As usual, 
this issue is wrapped up with 
the News in Brief and naval post-
ings. Happy reading to all you 
discerning readers.
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India has a burgeoning 
economic stake in the 
Vietnamese sea territory 
with the Indian energy major, 
ONGC Videsh, in 2014 formally 
joining PetroVietnam to exploit 
the energy resources in the 
Paracel Islands area claimed 
by China

US Navy littoral combat ship USS Coronado (LCS 4) and the People’s Republic of China Navy  
guided-missile destroyer Xian (153) transit in formation during the Rim of the Pacific 2016

PhOtOgraPh: us Navy
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hughes and Johnson south reefs in the 
spratly’s chain, with helipads, and pos-
sible gun and missile emplacement’s too 
at some of these posts. Mapping the chi-
nese land reclamations in the south china 
sea indicates a pattern. These are mostly 
grouped in the spread of the spratly 
Islands right smack in the middle of the 
south china sea—a quadrant that opens 
out to the east sea in the north-east and 
the Malacca, Lumbok and sunda straits to 
the south-west encompassing most of the 
main oceanic trade-carrying highways. 

To deter Us carrier task forces from 
entering these disputed area, Beijing has 
deployed the Dong feng Df-21D anti-ship 
ballistic missile system along with hong 
h-K6 medium bombers (chinese vari-
ant of the soviet Tu-15) on the islands it 
has illegally occupied or constructed. The 
logic obviously is that if the Us navy can 
be made less confident in these waters, the 
other countries will offer no resistance at 
all. These artificial and natural islands bris-
tling with radar/other sensors and weap-
ons systems will constrict the passage 
ways, and all maritime traffic, including 
naval movements, through these waters 
will be subject to chinese surveillance and 
effectively pass under Beijing’s control. 

While Washington says it will contest 
what the US Pacific Fleet commander Admi-
ral scott swift said at an october 2015 
conference in sydney, is an ‘egregious’ ten-
dency of countries, like china, to “view free-
dom of the seas as up for grabs, as some-
thing that can be taken down and redefined 
by domestic law or by reinterpreting inter-
national law” and to impose “superfluous 
warnings and restrictions on freedom of the 
seas in their exclusive economic zones and 
claim territorial water rights that are incon-
sistent with [UncLos]”, the Us is unlikely 
to come to any asean partner’s aid, eDca 
or no eDca, if this interferes or diverts 
from the larger Us aim of reaching a modus 
vivendi with Beijing. The Us naval chief, 
admiral John richardson, made this plain. 
“cooperation [with china] would be great”, 
he said at a center for new american secu-
rity conference held in Washington in June 
2016, “competition is fine [but] conflict is 
the thing that we really want to avoid.” he 
was reflecting the views of President Barack 
obama, who in early 2016 negatived a mus-
cular approach proposed by the head of the 
US Pacific Command, Admiral Harry Harris, 
per a news report, to “counter and reverse 
china’s strategic gains” in this region. 

What India Can and Should Do
Washington’s willingness to compromise 
with china, and Beijing’s desire to prevent 
militarily riling up america means these two 
countries will eventually work out a mutu-
ally acceptable solution that may not con-
stitute rules-of-the-road for anybody else, 
or help the asean disputants bolster their 
individual claims with respect to china. This 
is the main reason why it is in new Delhi’s 
interest to be proactive and to coordinate 
its policies to beef up the dissuasive mili-
tary capabilities of the asean states with 
those of, say, Japan. India and Japan cannot 
anymore afford to fallback on their default 
position of free riding on america’s security 
coattails in the hope their interests will be 
served, or to identify with the Us military 
activity in the south china sea not aimed at 
constraining china’s freedom of action. 

Which are the littoral and offshore 
states that have shown the most grit in 
opposing Beijing? These are Vietnam and 
Taiwan, followed by Indonesia and Malay-
sia. except, Taiwan for political reasons 
claims exactly the same nine-dash Line 
space as china, and will not array itself 
against Beijing in this dispute. empower-
ing Vietnam is the best bet and could have 
a telling demonstration effect. India has 
a burgeoning economic stake in the Viet-
namese sea territory with the Indian energy 

major, onGc Videsh, in 2014 formally 
joining petroVietnam to exploit the energy 
resources in Blocks 102/10 and 106/10 in 
the paracel Islands area claimed by china, 
where it has 40 per cent and 50 per cent 
share respectively. assets, such as giant 
rigs and the underway oil/gas exploration 
and drilling activity will have to be pro-
tected against adversarial actions in what 
Beijing calls “china administered waters”.

The strategic gains from arming Viet-
nam with specially devastating armaments 
having finally dawned on the Indian Govern-
ment, new Delhi agreed to sell/transfer to 
hanoi the indefensible BrahMos supersonic 
cruise missile. operationally deployed in 
coastal batteries and on Vietnamese war-
ships and submarines, the BrahMos will 
have a chilling effect on the chinese navy’s 
secret ‘fourth fleet’ tasked for the Indian 
ocean and co-located with the south sea 
fleet on the sanya naval base on hainan 
Island. It could lead to philippines, Indo-
nesia and Malaysia seeking similar arma-
ments. With all these countries so armed, 
the same sea will be effectively narrowed 
and rendered equally dangerous for chi-
nese merchantmen and naval ships acting 
belligerently. When a cruise missile costing 
`10 crore can take out a destroyer costing 
`7,000 crore, chinese commanders will 
soon face a huge operational dilemma. It 
will immediately inhibit chinese command-

ers from casually ordering their vessels on 
provocative missions and combatant ship 
captains from courting risk. In this respect, 
china will also discover that the relatively 
long distance from the mainland to the dis-
puted area can become a liability in terms 
of sustaining offensive naval or other mili-
tary action. scarborough shoal, only 230 km 
west eastern most island of the philippines, 
is some 990 km from the chinese coast.

Thus, BrahMos versus chinese warships, 
militarily exploiting the distance-differential 
from home areas, etc. are the sorts of asym-
metries that countries within and without 
the south china sea region need urgently 
to exacerbate. It is the only way to prevent 
china dominating the south china sea. SP

Bharat Karnad is Professor in National 
Security Studies at the Centre for Policy 
Research. He is author of most recently pub-
lished book Why India is not a Great power 
(Yet), and blogs at www.bharatkarnad.com.
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India and Japan cannot 
anymore afford to fallback on 
their default position of free 
riding on America’s security 
coattails in the hope their 
interests will be served
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n rear admiral SuShil ramSay (retd)

W
hILe The GenesIs of dis-
putes in the south china 
sea (scs) dates back to 
1946 when china laid claim 
to almost the entire sea 

area by drawing the famous ‘nine-dash 
Line’, the real imbroglio erupted during 
the past couple of decades with frequent 
disputes flaring up between the litto-
ral countries. scs comprises the spratly 
Islands, the paracels Islands and the scar-
borough shoals, all of which are under con-
test by several nations. among these the 
mostly contested are the spratly Islands 
with china, Taiwan, Vietnam, philippines, 
Malaysia and Brunei staking sovereign 
claims over these features. During 1974, 
china wrested control of the paracels 
from Vietnam which sprouted the con-
flicts which simmers even now. In 2012, 
china took aggressive stance by restricting 
access to the scarborough shoals to the 
philippines. although the pratas Islands 
are under control of Taiwan, china con-
tinues to contest it. as an instrument for 
resolution of conflicting claims, during 
2002 the Declaration on code of conduct 
(Doc) of parties was signed. This Doc 
however has remained mostly ineffective.

The scs is a busy international water-
way, being one of the main arteries of the 
global economy and trade. More than $5 
trillion of world trade ships pass through 
the scs every year. The scs is also resource 
rich, with numerous offshore oil and gas 
reserves in the area.

The Conflict Zone
The main hub of the conflict zone is Spratly 
Islands which consist of a number of coral 
reefs, low tide elevations and rocks. These 
features have a total natural land area of 
about 2 sq km though they are spread over 
a sea area of more than 4,25,000 sq km. 
over the couple of decade extensive sur-
veys by different agencies of the area have 
been carried out. consequently, estimates 
reveal oil and gas reserves to the tune of 
70 billion tonnes of which 60 per cent to 70 
per cent being natural gas within the area. 
These revelations, however, have resulted 
into intense competition among the claim-
ant countries to consolidate their posi-
tions by undertaking land reclamation on 
occupied features to develop the islands to 
house a variety of facilities. While Taiwan, 
Vietnam and the philippines have been 
concentrating on island building, sheer 
magnitude of scale and volume of aggres-
sive development activities of china in the 
recent past have attracted the maximum 
global attention. estimates point to the rec-
lamation of around 3,000 to 3,400 acres in 
the contested area.

The Case for Arbitration
In addition, from 2012 onwards china 
has resorted to a very aggressive stance in 
the scs through regular and provocative 
manoeuvres by its maritime forces in the 
seas surrounding the scarborough shoals, 
which for a very long time claimed by the 

philippines as part of its integral territory. 
The philippines felt extremely disturbed by 
such unilateral and aggressive posturing 
by china without even employing the exist-
ing instrument of DOC for conflict resolu-
tion, if any. Deeply aggrieved by constant 
harassment by china, in 2013 the philip-
pines filed proceedings under Annex VII of 
the United nations convention of the Law 
of the sea (UncLos) to settle its outstand-
ing dispute with China. The main edifice 
of the philippines bulwark stands on ques-

tioning the legal validity of ‘nine-dash Line’ 
evolved by china to stake claims in the scs. 
The main assertion of the philippines in the 
petition was that china’s maritime map of 
the scs was of formulated with dubious 
intention and therefore, the claims arising 
from it were in total violation of the law.

apart from determining the legal status 
of the features (islands, rocks, or low tide 
elevations), philippines also challenged 
china’s island reclamation activities by 
urging the court to reiterate the lawful 
position that land added to submerged 
and above-water line features cannot alter 
their basic legal status. This again was a 
complaint aimed at invalidating china’s 
massive reclamation activities in the south 
china sea—a measure seen by many as a 
military tactic meant to shift the territo-
rial status quo in the scs by legitimatising 
china’s illegal occupation of features.

on the other hand, china’s aggressive 
posturing in the recent times has caused 
consternation among the international 
community. china has used the facilities 
that it has created on these features for 
positioning a variety of civilian and military 
installations, the latest being anti-aircraft 
missile batteries on Woody Island in the 
paracels. china has also been intimidating 
military aircraft flying in the vicinity of its 
occupied features and has even hinted at 
establishing an Air Defence Identification 
Zone (ADIZ). This attitude has prompted 
the United states to re-start the ‘freedom 
of navigation patrols’ in october 2015 
which continue till date. The Us continues 

to maintain a strong naval presence with a 
carrier strike Group deployed in the area 
to deter such chinese aggression. 

The philippines made two other sub-
missions which were in direct clash with 
chinese domestic interests. first plea 
was questioning Beijing’s ‘historic rights’, 
including fishing rights beyond the lim-
its of its entitlements under UncLos. The 
other plea claimed that china has violated 
the convention by its hazardous practices 
of harvesting of endangered species and 
destruction of coral reefs, including areas 
within the Philippines’ EEZ, irreversibly 
damaging the regional marine environment. 

The Verdict
The recent award of the permanent court 
of arbitration (pca), in the case of The 
republic of philippines vs The people’s 
republic of china, broadly, decided the fol-
lowing in response to the 15 submissions 
by the Philippines:
zz There was no legal basis for china to 

claim ‘historic’ rights to resources 
within the sea areas falling within the 
‘nine-dash Line’. 

zz none of the spratly Islands is capable of 
generating extended maritime zones nor 
can they generate the same collectively 
as a unit since they are basically rocks.

zz Certain sea areas are within the EEZ of 
philippines and china had violated phil-
ippines’ sovereign rights in its EEZ.

zz china’s recent large-scale land reclama-
tion and construction of artificial islands 
in the spratly Islands has caused severe 
harm to the coral reef environment.

Aftermath of the Verdict
china’s stand towards the arbitration has 
been one of defiance against the existing 
international order wherein it has refused 
to recognise the arbitration and its award. 
In fact, even before the verdict, china was 
found lobbying extensively to challenge it, 
if found contrary to its interests. Immedi-
ately after the verdict china declared the 
award as null and void and reiterated it 
has no binding force. International reac-
tion to the award had been rather muted 
due to the existing tensions in the area and 
the necessity to avoid conflict. India has 
maintained its consistent position wherein 
it has called for all states to resolve respec-
tive disputes through peaceful means 
showing utmost respect for UncLos. how-
ever, the chinese position of not recognis-
ing the award is a cause for serious worry, 
because it highlights total disregard to the 
international order.

on the contrary, china warned its rivals 
not to turn the scs into a “cradle of war”. 
conversely, the strong and sweeping rul-
ing by a Un-backed Tribunal in The hague 
provided powerful diplomatic ammunition 
to the philippines. however, china contin-
ues to insist on its historical rights over 
scs and reminded the United states and 
other critical nations that in 2013 in the 
east china sea, china had angered Japan, 
United states and its allies by establishing 

South eaSt aSIa

The chinese position of not recognising the award is a cause for serious worry, because it highlights total disregard to 
the international order

The South China Sea  
Imbroglio and its Repercussions

Indian Navy’s Maritime 
Military strategy therefore 
enshrines the promotion 
of multilateral operational 
interaction to enhance 
mutual confidence, increased 
interoperability and 
development of common 
understanding of procedures 
for maritime security and 
sharing the best practices 
with other navies of the region

Continued on page 10...

The Indian Navy Shivalik class stealth frigate INS Satpura during the Rim of the Pacific 2016

PhOtOgraPh: us Navy



PROJECT 11356
FRIGATE

Displacement, full load, t

Max power, hp

Speed, knots:

   maximum

   economical

Range, at economical speed, n. m.

Endurance, daysEndurance, days

Crew

4,035

2x28,000

30+0,5

14

4,850

30

193193

The Project 11356 escort ship (frigate) is 

designed to destroy enemy surface ships, 

submarines and air attack assets. It can 

operate autonomously, within task forces in 

maritime theatres of war, as an escort ship 

in convoys, etc.
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Rosoboronexport is the sole state company in Russia 
authorized to export the full range of defense and 
dual-use products, technologies and services. 
Rosoboronexport accounts for over 85% of Russia's 
annual arms sales and maintains military-technical 
cooperation with over 70 countries worldwide. 

27 Stromynka str.,107076, 
Moscow, Russian Federation

Phone: +7 (495) 534 61 83
Fax: +7 (495) 534 61 53 

www.roe.ru
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Continued on page 10...

n rear admiral dr S. kulShreStha (retd)

B
LUe WaTer naVIes DefenD and 
attack with a variety platforms 
utilising a wide range of weapons. 
The three-dimensional operations 
of a formidable navy involve air-

crafts, surface ships and submarines. each 
of these platforms has weapons designed 
for its specific role. a naval force far away 
from its homeport is thus fully capable of 
meeting threats arising from the air, sur-
face or under water. a warship’s weapon 
outfit includes missiles for anti-air and anti-
ship warfare; torpedoes, depth charges and 
rockets for anti-submarine warfare; and 
guns for anti-surface, anti-air, anti-missile 
and naval gunfire support roles. among 
the missiles, a warship’s outfit generally 
comprises of surface-to-surface missiles 
(ssM) and surface-to-air-missiles (saM). The 
ssM capability has rapidly advanced to the 
realm of the cruise missiles.

The cruise missile owes it origins to 
the German V1/V2 rockets and mainly to 
the fact that manned aircraft missions had 
proved to be very expensive during the 
wars (loss of trained fighter pilots as well 
as expensive aircraft). Unfortunately, the 
cruise missile development until the 1970s 
resulted only in unreliable and inaccurate 
outcomes, which were not acceptable to 
the armed forces. cruise missiles overcame 
their inherent technical difficulties and 
owe their tremendous success and popu-
larity to notable technological advances in 
the fields of propulsion (small turbofan jet 
engines resulted in smaller and lighter air-
frames); miniaturisation of electronic com-
ponents (smaller onboard computers led 
to much better guidance and control abili-
ties); and high-density fuels, much better 
explosives, and smaller warheads. cruise 
missiles have become weapons of choice at 
sea because of their ability to fly close to 
the sea surface at very high speeds (sub-
sonic/supersonic), formidable wave point 
programming, and lethal explosive capabil-
ities. These make the missiles very difficult 
to detect and counter at sea.

a survey of some of the most power-
ful weapon platforms at sea would confirm 
that the surface-to-surface missile is one 
of the most potent armaments onboard. 
The significant surface-to-surface missiles 
include the Tomahawk, the exocet, the 
Uran, the YJ-18, the rBs15, the BrahMos, 
and the under development LrasM.

Raytheon’s Tomahawk
The Tomahawk Land attack Missile (TLaM) 
has proved its versatility by successfully 
carrying out attacks on various types of 
land targets under hostile environments. 
The land attack Tomahawk is equipped 
with inertial and terrain contour match-
ing radar guidance. The missile constantly 
matches its database with the actual terrain 
to update its position. for terminal guid-
ance, it uses the optical Digital scene Match-
ing area correlation (DsMac) system for 
comparing the actual target image with the 
stored one. In TercoM a digital characteri-
sation of an area of terrain is mapped based 

on digital terrain elevation data or stereo 
imagery and loaded in the missile. Dur-
ing flight, the missile compares the stored 
map data with radar altimeter data, mis-
sile’s inertial navigation system is updated, 

and the missile can correct its course if 
required. In DsMac, a digitized image of 
an area is mapped and then embedded into 
a TLAM mission. While in flight the missile 
compares the stored images with the actual 
image for updating its inertial navigation 
system to enable course corrections.

The Tomahawk Weapon system com-
prises of four major components; Toma-
hawk Missile, Theatre Mission planning 
Centre, Afloat Planning System , Tomahawk 
Weapon control system for surface ships, 
and combat control system for subma-
rines. systems of the missile include Gps 
receiver; an upgrade of the optical DsMac 
system; time of arrival (Toa) control, and 
improved 402 turbo engines. The missile 
is provided to ships as an ‘all-up-round’. 
It includes the missile, the booster, and a 
transportation container which itself acts 
as a launch tube. TLaM-c has a conven-
tional unitary warhead for attacking hard-
ened targets, and TLaM-D has a conven-
tional submunitions (dispense bomblets) 
warhead for use against softer targets.

TLaM Block III system upgrade had 

included jamming-resistant Gps system 
receivers, Toa and improved accuracy for 
low contrast matching of DsMac, extended 
range, and a lighter warhead. The warhead 
for Block IV, the WDU-36, has an insensi-
tive pBXn-107 explosive, the fMU-148 fuse, 
and the BBU-47 fuse booster.

Tactical Tomahawk has the capability 
to reprogramme the missile during flight 
to attack any of 15 preprogrammed alter-
nate targets or the warship can redirect the 
missile to any new Gps designated target. 
It is also able to loiter over a target area for 
some hours, and with its onboard TV cam-
era, enable battle damage assessment and 
if required redirection of the missile to any 
other target. addition of network-centric 
warfare-capabilities is a major improve-
ment to the Tomahawk where in it can use 
data from multiple sensors (ships, satel-
lites, aircraft UAVs, etc.) to find its target 
as well as share its own sensor data.

The new features in Block IV modifica-
tions include a new multi-mode passive 
seeker. as far as warhead is concerned, it 
is understood that Joint Multi-effects War-
head system, bunker busting feature as 
well as advanced anti-radiation Guided 
Missile technology is being incorporated 
for increasing the warhead versatility. The 
TLaM-D contains 166 submunitions in 24 
canisters; 22 canisters of seven each, and 
2 canisters of six each of combined effects 
Munition bomblet used with the cBU-87 
combined effects Munition of the Us air 
force. Developments are also underway to 
use scramjet technology and make TLaM a 
supersonic missile with a speed of Mach 3.

The MBDA’s Exocet
The variant Block 3 MM40 is the ship-
launched version of the exocet. The basic 
body design of the exocet is based upon 
the nord as30 air-to-ground tactical mis-
sile. It has a solid-propellant booster and 
with a turbojet sustainer motor providing 
it a range of more than 180 km. It is a mis-
sile, which flies 1-2 m above the sea level 
and remains very difficult to detect until 
about 6 km from the target. It is guided 
inertially and has an active radar terminal 
guidance. The exocet MM40 has three main 
versions Block 1, Block 2 and Block 3 for 
deployment from ships as well as coastal 
batteries. The Block 3 version can attack 
targets from different angles through Gps-
based waypoint commands. It weighs 670 
kg, with a warhead weight of 165 kg.

URAN
The russian Uran missile is a subsonic 
anti-ship missile with active radar terminal 
guidance. It is the booster launch version 
of the Kh-35U missile. Target designation 
and flight mission details are fed to missile 
prior to the launch. The missile is guided 
through inertial navigation system until 
it reaches the target zone. There after the 
radar is switched on for locating and track-
ing the target, once target has been acquired 
the missile traverses at very low altitude 
until it hits the target. It is said that it can 

Surface-to-Surface 
Missiles on Warships
cruise missiles have become weapons of choice at sea because of their ability to fly close to the sea surface at very 
high speeds (sub-sonic/supersonic), formidable wave point programming, and lethal explosive capabilities

PhOtOgraPhs: saab group, Indian Navy

The BrahMos is a supersonic 
ramjet cruise missile being 
produced under a joint 
venture between the Indian 
Defence Research and 
Development Organisation 
and the Russian NPO 
Mashinostroeyenia. It is the 
fastest cruise missile in the 
world with a range of 290 km.

(Top) Saab’s RBS15 missile firing; (above) BrahMos anti-ship land attack test from INS Kolkata
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Theatre aD evolved during the Vietnam war which included aD tactics, fleet aD identification zone, standing operating 
procedures to control the dense air surveillance and identification environment over the Gulf of Tonkin

Theatre Fleet Air Defence

n lt General nareSh Chand (retd)

D
UrInG The 1920s, a new 
threat to naval forces was 
demonstrated by the destruc-
tion of a battle ship from the 
air and amply proved the vul-

nerability of ships from air attack. The 
early air defence (aD) weapons were guns 
of varying calibres with limited ranges. 
Without the development of radars and 
other electro sensors, the battle space was 
limited up to the visual horizon which was 
about 24 km. ships depended upon visual 
sighting, voice communications and ships 
were responsible for their own aD. During 
World War II, precision aerial bombing and 
torpedo attacks became more effective and 
posed a serious threat to the naval fleet. 
The advent of aerial search radar dramati-
cally improved the aD environment. car-
rier-based fighters now had more reaction 
time and thus could be timely launched to 
counter enemy air. The Japanese kamikaze 
attacks of 1944 caused a lot of destruction 
to the Us fleet and were the first truly 
guided missiles. This resulted in ships 
forming tightly grouped formations and 
deploying picket ships for early warning. 
This resulted in the concept of integrated 
air defence in depth. The aD system still 
suffered from poor communications, neg-
ligible available of target data, visual trans-
mission, lack of gap free surveillance sys-
tems, analogue computers and long range 
guided missiles. This was compounded by 
the fact that air defence was to be provided 
from a moving platform which also had 
limited space. 

The Us navy as usual led the techni-
cal evolution by incorporating surface-to-
air missiles (saMs) in the design stage of 
new classes of cruisers and destroyers by 
1957. With the development in electronic 
sensors, deployment of 3–T saMs and shift 
to carrier-based fighter jets, significantly 
improved aD capabilities and expanded the 
battle space to over 160 km. The aD tried to 
keep pace with advancements in air power. 
With the evolution of better sensors and 
weapons, targets could now be engaged far 
beyond the visual horizon. new command, 
control and coordination systems were 
required for naval aD forces. however, 
integration between the command and con-
trol, sensors and weapons was still lacking, 
resulting in long reaction times.

To overcome this integration gap, Us 
navy introduced the navy tactical data sys-
tem (nTDs) in 1958, which is considered to 
be the world’s first shipboard tactical data 
system based on programmable computers. 
NTDS provided target location and identifi-
cation, gathered from multiple sensors— a 
sort of data fusion. This information could 
be exchanged with other similar systems. 
aD tactics continued to evolve as aD sys-
tems embedded on ships became more 
effective. The aD emerged as a centralised 
control/decentralised execution systems. It 
was now possible to provide area aD from 
forces at sea or near land. This was the cold 
war era and the soviets began deployment 
of a series of air and surface launched cruise 
missiles in the 1960s. This was followed by 
Badger c and Bear B/c long-range bomb-
ers equipped to fire supersonic, nuclear-
capable as–2 Kipper and as–3 Kangaroo air 
to-surface missiles from ranges in excess of 

160km. To counter this threat, Us developed 
digital and other electronic technologies 
that affected almost every aspect of sen-
sor, weapon and launcher design. 3–T mis-
sile moved into a dual-track standard mis-
sile (sM) programme. Tartar became sM–1 
(Mr or medium range) and Terrier became 
sM–1 (er or extended range). responding 
to the threat of cruise missiles, sM had an 
improved autopilot, proximity fuze, longer 
range, better electronic countermeasures 
(ecM) and inertial navigation. In 1964, the 
airborne version of nTDs in the form of 
northrop Grumman’s e–2a hawkeye air-
borne early warning aircraft joined the fleet. 
It could perform all actions what the nTDs 
could do but with extended surveillance 
ranges which were beyond the ships radar 
horizon. Thus the carrier-based fighters and 
long-range SAMs became the first line of 
air defence. The Us navy also realised that 
with the extended air defence envelope over 
land, they could also support land forces in 
selected situations.

Theatre aD evolved during the Viet-
nam war which included AD tactics, fleet 
AD identification zone standing operating 
procedures to control the dense air surveil-
lance and identification environment over 
the Gulf of Tonkin. Later on this helped in 
evolving procedures for the Gulf conflict. 
They were of a great help while conducting 
aD operations to track, identify, and safely 
transit thousands of flights over land and 
water. The aim was to have zero friendly 
casualties. emergence of high speed sea 
skimming cruise missiles posed a great 
danger to the fleet. To counter this threat, 
Us navy started the development of aegis 
shipboard weapon system in 1973. five 
performance factors were used to evaluate 
its capabilities: reaction time, firepower, 
electronic countermeasures (eccMs) and 
environmental resistance, continuous 
availability, and gap free coverage. aegis 
was introduced operationally in 1983. The 
centre of Lockheed Martin’s aegis was 

the spY–1 phased array radar, which pro-
vided automatic detection and fire control 
quality tracking for hundreds of targets 
simultaneously. since apY-1 also guided 
the SM in flight thus a separate fire con-
trol radar was not required. The system 
also increased manifold in the number of 
simultaneous engagements. There have 
been three other recent developments in 
the Us which has had a great impact on 
theatre aD. They are cooperative engage-
ment capability, Joint Tactical Information 
Distribution system and the proliferation 
of Tactical Ballistic Missiles.

Cooperative Engagement Capability 
(CEC). ces is a computer-based informa-
tion exchange system that allows multiple 
cooperating units including ships, aircraft, 
and ground forces, to view the same tactical 
picture. surface and aerial naval platforms 
thus share raw radar data at near real-time 
exchange rates. cooperative engagement 
is the result of tactical computer network-
ing based on major technological advance-
ments in high speed computer process-
ing and communications. such a system 
would dramatically speed up operations 
and reduce reaction time which is a key 
element in aD operations. cec-equipped 
forces can engage hostile targets which are 
not seen on their sensors. In the future, 
cec will form a key pillar of the naval Inte-
grated fire control-counter air (nIfc-ca) 
capability, which will allow stealthy sensor 
platforms such as the f-35c Lightning II 
to act as forward observers and pass their 
information through the northrop Grum-
man’s e-2D advanced hawkeye to less 
stealthy platforms such as Boeing f/a-
18e/f super hornet.

Joint Tactical Information Distribu-
tion System (JTIDS). JTIDS has been fielded 
by Us for all its defence forces and is a high 
speed, secure, jam-resistant, voice and tacti-
cal data communications system over Link-
16. It provides users with real-time position, 
status, special purpose and identification 

information on friendly, unknown and hos-
tile tracks. JTIDs is the joint surveillance, 
warning, and command and control coordi-
nation network which is current and also for 
the future. presently it is being developed 
and made by Data Link solutions, a joint 
venture of Bae/rockwell collins company.

Tactical Ballistic Missiles (TBMs). 
Widespread proliferation of TBMs is one of 
the most challenging air defence threats. 
During the Gulf War, the tactical and 
strategic effect of TBMs clearly emerged 
and defence against anti-ship cruise mis-
sile became of paramount importance. To 
counter this threat, the Us navy is further 
building on sM and the aegis weapon sys-
tem. With counter TBM threat in place, 
ships at sea will enable own forces to enter 
and operate in a hostile battlefield.

The combination cec, JTIDs and vary-
ing ranges of saMs provide an effective 
fleet aD. It will be an important enabler for 
successful littoral operations.

Structure of Theatre Fleet AD
Generally all modern naval aD forces follow 
a layered defence in echelons, depending 
upon the range of weapons they possess. 
such a system also provides depth to the air 
defence. This is necessary as ingredients of 
the air threat like UAVs, stealth fighters and 
TBMs are very dangerous platforms, capa-
ble of sneaking past into any aD system. 
The fourth echelon is eccMs which encom-
passes all the three layers. an example of 
Theatre fleet aD based on three layers is 
given below. Us follows this pattern.

First layer. This is also called point 
aD as it is based on short-range weapons 
and is the last arrow left in the quiver of 
Theatre aD. This includes close in weapon 
systems (cIWs) weapons including other 
ship board guns like 40mm L/70. one the 
popular cIWs is raytheon’s phalanx® which 
is a rapid-fire, computer-controlled, radar-
guided gun system, designed to defeat 
anti-ship missiles and other close-in air and 
surface threats. It’s a land-based version is 
part of the Us army’s counter rocket, artil-
lery and Mortar systems. The radar of cIWs 
also provides early warning of air attacks.

Second layer. It consists of short-range 
saMs which are have a <50 km range. 
examples are russian 9M330-Tor (range 
12 km), raytheon’s sea sparrow (range 19 
km), MBDa aster 15 (more than 30 km), 
and MBDa sea Wolf (range 10 km). The ver-
tical launched missiles have an advantage 
of occupying less space which is critical for 
ship board systems.

Third layer. This is quintessential the-
atre saM aD with a range between 300 and 
400 km. examples are raytheon’s standard 
Missile VI is a key component in the Us 
navy’s naval Integrated fire control – coun-
ter air (nIfc-ca), russian systems are 48n6 
(range 250 km, 40n6 (range 400 km) and 
MBDa aster 30 (range more than 100 km).

ECCM. an important function of all aD 
systems is eccM which includes jamming 
of radar seeker heads and the use of chaff 
and decoys to miss- guide the missile from 
the target.

AD Management Systems. as brought 
out earlier all the above layers are integrated 
with an effective battle management system.

Continued on page 10...

Raytheon’s SM-6 missile is the only missile in the world that can perform both air defence  
and terminal ballistic missile defence role

PhOtOgraPh: raytheon
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MarketINg feature

c
ooperaTIon BeTWeen DeLhI 
anD Moscow in the naval field 
has been underway for more 
than 50 years. all these years 
the soviet and then russian 

ships, submarines and naval aviation made 
up the backbone of the Indian navy. The 
situation is changing and the key challenge 
facing India now is to develop its domestic 
shipbuilding industry. Taking into account 
the existing relationship of trust, russia 
still remains a natural partner for imple-
menting the Make in India policy.

competence of russian developers 
and shipbuilders will be a useful aid in 
establishing production and construc-
tion of the project 75I diesel-electric sub-
marines. The latest russian submarines 
amur-1650, offered as a baseline project, 
have incorporated all the latest advances 
achieved by russian design bureaus, so 
upon their completion India’s project 
75I submarines will be among the most 
advanced boats in the world. The suc-

cessful experience with co-production of 
the Su-30MKI fighters, T-90S tanks and 
BrahMos supersonic missiles in India 
demonstrates russia’s readiness to trans-
fer the necessary technology.

Given the need to equip the navy with 
modern diesel-electric submarines as 
soon as possible, russia’s special exporter 
rosoboronexport may offer the project 
636 boats as an interim solution. Large-
scale production of these submarines has 
been well established for the russian navy 
and foreign customers and so they can be 
delivered at short notice. This will help 
maintain the capabilities and operational 
availability of the Indian navy at an invari-
ably high level before project 75I subma-
rines enter service.

another potential project is to estab-
lish production of the project 11356 
Talwar-class frigates in India. since 2003 
rosoboronexport has supplied India with 
six ships of this type which earned high 
praise from the military. The first batch 

of three ships was built in st. petersburg 
and the second one in Kaliningrad. now it 
is proposed to move their production to 
Indian shipyards in line with the Make in 
India procurement policy.

The project 20382 Tigr-class corvette, 
project 22356 and Gepard 3.9-class frig-
ates may also be of interest to the Indian 
navy. The combat effectiveness of the 
latter was demonstrated in october this 
year, when 4 ships of the caspian flotilla 
(including the frigate Dagestan built to a 
project similar to Gepard 3.9) successfully 
destroyed IsIs targets in syria with 26 Kal-
ibr cruise missiles (the export version is 
the club missile system).

russia may also facilitate the imple-
mentation of India’s ambitious plans to 
build a powerful carrier battle group. The 
contract for delivery of the aircraft carrier 
Vikramaditya, the flagship of the Indian 
navy, showed the abilities of the parties 
to find a mutually beneficial solution in 
the most difficult situations. Today, Roso-

boronexport participates in building and 
equipping India’s first indigenous aircraft 
carrier Vikrant. all this experience will be 
certainly useful during the construction 
of the next Indian aircraft carrier Vishal 
as well.

A numerous Navy fleet is expected to 
include rescue vessels. russia is now build-
ing the latest ships of this class to project 
21300. The whole set of rescue equipment, 
including helicopters, pressure chambers 
and the deep-sea rescue vehicle Bester-1 
operating at depths up to 700 meters, is 
housed on board. Vessels of this class can 
also be built in close cooperation with lead-
ing Indian shipyards.

In fact, there are the prospects for 
equal cooperation between russia and 
India on all types of naval hardware and 
weapons. With russian support, the Make 
in India program will be the beginning 
of a qualitatively new development stage 
for national shipbuilding and the defense 
industry as a whole. SP

Navy Fleet for a  
New Century
Make in India with russian support

Amur 1650 submarine

Russia can cooperate with Indian shipyards in manufacture of pr.21300 ship equipped with the Bester deep-sea rescue vehicle
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a
s per open soUrces, the Indi-
an navy has 14 frigates which 
include three of shivalik class, 
six of Talwar class, three of 
Brahmaputra class and two of 

Godavari class. Ins shivalik is part of project 
17. It is multi-role frigate which has russian 
naval radars, multi-purpose air and surface-
search naval radar systems of elta, hull-
mounted sonar array of BeL, towed array 
systems of aTas/Thales sintra and BeL’s 
ajanta electronic warfare suite. It has a mix 
of air defence missiles Barak, shtil-1 medi-
um-range missiles, anti-ship/land-attack 
missiles like Klub, anti-ship cruise missiles/
BrahMos, apart from guns, anti-submarine 
warfare torpedoes and rocket launcher. It 
also has two helicopters on board. The suc-
cessor of project 17 is project 17a in which 
seven ships are to be built at the Mazagon 
Dock and the Garden reach shipbuilders & 
engineers Ltd from 2017 onwards.

Russian Project 11356 Class
UsnI news and russian media has reported 
that India and russia have agreed to a con-
tract for the acquisition of three frigates 
of russian project 11356 class (western 
classification is Admiral Grigorovich class 
frigate) which was originally meant for 
the russian Black sea fleet. project 11356 
class has been by designed by the sever-
noye Design Bureau and reported to be the 
improved models of the Talwar class export 
frigates. The first ship of the class, Admiral 
Grigorovich, had joined the russian navy’s 
Black sea sevastopol base in early March 
and was the first new ship to enter the fleet 
since the end of cold War. This appears to 
confirm that the Russian Navy has decided 
to abandon plans to add six to nine project 
11356 class frigates out of which three are 

already inducted/being inducted into the 
Black sea fleet. The main reason appears 
for russia to export these frigates to India 
is that these ships were designed to have 

propulsion system M90fr gas turbines 
which were designed and built by Zorya-
Mashproekt in Ukraine, who have been the 
main suppliers of marine engines to rus-

sia since the soviet days. all cooperation 
and contracts have been cancelled between 
russia and Ukraine due to break down of 
relations between them. russia had already 
acquired the first three engines of Ukraine 
origin. russia has awarded a contract to its 
aero engine manufacturer npo saturn but 
it is unlikely that the engines will be ready 
before 2019. India has a choice of directly 
acquiring the engines from Ukraine and 
fit them in India. At present two ships are 
ready less the propulsion system and the 
third one is under construction.

India is also considering transporting 
the hulls of the frigates from the Yantar 
shipyards in Kaliningrad oblast to India 
for their completion and the installation of 
engines. The contract also includes 12 sets 
of spares, tools and accessories. russians 
have named the ships admiral Butakov, 
admiral Istomin and admiral Kornilov, but 
the Indian navy will give them Indian names. 
The ships are 4,000-tonne multi-mission 
frigates. India has a choice of using rus-
sian sensors and weapons or select them as 
per the operational requirement and cost 
factors. The frigates are armed with the 
russian Kalibir nK long-range land attack 
cruise missile apart from other weapons. 
This missile was first used in 2015 from 
russian navy ships in the caspian sea to 
strike targets in syria. It will also be armed 
with Indian BrahMos cruise missiles.

This contract is a win-win situation 
for India and russia. russia can reallocate 
the funds saved and generated from sale 
for construction of other ships to fulfill 
their plans to expand russian navy to its 
old glory by 2030. India can fast forward 
the acquisition of frigates planned under 
project 17a. It will also provide a learning 
curve for India’s shipyards and indirectly 
contribute to ‘Make in India’ vision of prime 
Minister narendra Modi. SP

Frigates – The Multi-tasker 
of a Modern Navy
The role of a modern frigate is to protect other ships of the fleet, merchant marine ships, amphibious expeditionary 
forces and so on from threats emanating from the sea, specially from submarines. It is thus accordingly fitted with a 
variety of sensors and weapons. Modern frigates also have stealth features.

(Top) Admiral Grigorovich class frigate; (above) INS Trikand stealth frigate

INS Sahyadri

PhOtOgraPhs: Indian Navy, yantar.ru
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Theatre Fleet Air Defence...continued from page 7

Surface-to-Surface...continued from page 6

ADIZ. China also cautioned that depending 
upon the level of threat ADIZ could follow 
suit in scs as well. 

In a classic diplomatic manoeuvre, soon 
after the award, china extended an olive 
branch to the new philippine Government, 
by assuring that bilateral cooperation will 
be in their interest and that china aims to 
turn scs into a sea of peace, friendship 
and cooperation. at the same time, china 
hoped that the new government would not 
use the arbitration results as a basis for 
future negotiations.

India’s Stand on SCS
The scs is an important area of maritime 
interest for India with her seaborne trade to 
the extent of 55 per cent by volume passes 
through its sea lanes. India is also engaged 
in oil exploration through onGc Videsh 

in the EEZ off Vietnam and has signed an 
energy deal also with Brunei within the 
contested area. India has always advo-
cated for the unimpeded commerce within 
the global commons on the principles of 
‘freedom of navigation’ and over flights, 
guaranteed under UncLos. India has good 
relations with the asean countries who 
are embroiled in these disputes, espe-
cially Vietnam and the philippines. India 
has always maintained a holistic stand on 
the issue of sovereignty, championing that 
the disputes should be resolved peacefully 
without the threat of use of force. 

The take away for India from the imbro-
glio is to avoid unnecessary entanglement 
with china over scs in the interest of cre-
ating a good atmosphere for the economic 
cooperation. The policy makers will have a 
challenge on their hands to draw right bal-

ance between shifting the focus from the 
geostrategic competition towards the eco-
nomic cooperation with china!

What is in for Indian Navy
In consonance with the mandate of net 
security provider for the vital interests of 
the nation within the region, the Indian 
navy’s overseas deployment has increased 
exponentially. Besides, independent for-
ays, the Indian navy has regularly engaged 
in multilateral annual exercises called 
Malabar with Us navy and Japanese self-
Defense forces, australia, etc. over the 
years, the arena of Malabar exercises has 
extended from the Bay of Bengal to scs, 
east china sea, sea of Japan, etc. exercises 
in the Rim of the Pacific (RIMPAC), the larg-
est international maritime warfare exer-
cises, are conducted under the aegis of the 

US Navy’s Pacific Fleet. Indian Navy has 
been participating in rIMpac from 2004 
onwards as an ‘observer’. Ins sahyadri 
participated in RIMPAC 2014 for the first 
time. Likewise, Ins satpura participated in 
rIMpac 2016 which were conducted from 
June 30 to august 4, 2016. Interestingly, 
in april 2016, china was also invited to 
participate in rIMpac 2016, despite the 
tension in scs.

India has commitment to peace and 
prosperity for all within the Indo-Pacific 
region and elsewhere. Indian navy’s Mari-
time Military strategy therefore enshrines 
the promotion of multilateral operational 
interaction to enhance mutual confidence, 
increased interoperability and development 
of common understanding of procedures 
for maritime security and sharing the best 
practices with other navies of the region. SP
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be launched in sea states up to six. The 
acquisition range of the radar is 20 km. The 
arGs-35e radar is being replaced by spe 
radar MMs built Gran-Ke seeker. The Uran is 
highly secure even in a hostile counter-mea-
sure environment. It has a weight of 610 kg 
with a shaped charge warhead of 145 kg.

YJ-18
The YJ-18 is a chinese anti-ship cruise 
missile with a naTo designation of ch-ss-
nX-13. It is said to be a copy of the russian 
3M-54e that is subsonic during the cruise 
phase and turns supersonic in the termi-
nal phase. It has a range of 540 km. It may 
be having a BeiDou based inertial guidance 
with a warhead (explosive/anti-radiation) 
of 300 kg. It is said to be deployed from 
the Type 052D destroyers.

RBS15
The rBs15 is potent long-range surface-to-
surface missile developed and manufactured 
by saab Bofors Dynamics. It weighs 800 kg 
with a blast/pre-fragmentation warhead of 
200 kg. It has inertial, Gps guidance with 
active radar terminal homing. It has range of 
250 km and cruises at subsonic speeds. The 
rBs15 Mk3 missile system is claimed to have 
extremely flexible trajectory, an advanced 
target seeker with all-weather capability and 
high defence penetration capability. saab 
claims that it will support the missile system 
throughout its 30-year service life and offer 
in-country maintenance and other flexible 
maintenance solutions for its customers.

BrahMos
The BrahMos is a supersonic ramjet cruise 
missile being produced under a joint ven-
ture between the Indian Defence research 
and Development organisation and the 
russian npo Mashinostroeyenia. It is the 
fastest cruise missile in the world with a 
range of 290 km. Because of its high speed 
(close to Mach 3), it can penetrate current 
anti-missile defences. It has a wingspan 
of 1.7 m, diameter of 70 cm with a war-
head of 200 kg. Its Block III version can 
carry out land attack also. It is understood 
that it has been tested in supersonic dive 
mode, without any seeker; against hidden 
land, targets with G3oM based navigation 
system, which can use Gps, GLonass, as 
well as the Indian GaGan satellite sys-
tems. BrahMos-II (K) is a hypersonic mis-
sile under development with a range of 
290 km and a speed of Mach 7. It is likely 
to be propelled with scramjet air breathing 
jet engine.

Missiles of the Future (LRASM)
Darpa is developing an anti-ship cruise 
missile with advanced stealth features as a 
replacement for the harpoon missile for the 
Us navy. Lockheed Martin has been given a 
limited production contract for 90 missiles 
to meet Us navy’s urgent requirements. In 
August this year, the US Navy has officially 
designated the air-launched LrasM as the 
AGM-158C. LRASM will be fitted with a mod-
ified Mk 114 jettison-able rocket booster for 
launch from ships using the existing Mk 41 

Vertical Launch system. LrasM is likely to 
herald autonomous targeting capabilities 
by utilising onboard targeting systems. The 
LrasM would not require Gps, data links or 
any prior intelligence, it would be able to 
carry out positive identification of its target 
and track and attack it on its own. It will 
have advanced counter-countermeasures to 
penetrate the enemy defences under highly 
adverse conditions.

The basic design of LrasM is derived 
from the aGM-158B JassM-er with addi-
tion of a new weapon data link, radio fre-
quency sensor (multi-mode), altimeter, 
and better power system. It is a sea skim-
mer with a range of 370 km, which can 
be guided to target, given midcourse cor-
rections, or function in stand-alone mode 
for selection of the target. The guidance 
system and the homing head have been 
designed by Bae systems. These comprise, 
imaging infrared homing with automatic 
scene/target matching recognition, jam-
ming resistant Gps/Ins, passive rf and 
threat warning, esM, radar warning sen-
sors, and data link. Data link enables the 
missile to collate real time digital picture 
of the target zone from friendly assets. 
The emission data is autonomously clas-
sified, and acquired for generation of the 
missile’s attack trajectory. The LrasM 
can search and attack the target on its 
own using the active radar, the multi-
mode homing head enables the missile to 
avoid being decoyed and hitting the incor-
rect target. It is claimed that the missile 

can also operate in swarms and has land 
attack capability.

Conclusion
cruise missiles are very expensive weapons 
costing millions of dollars per piece. There-
fore, selection of the target becomes a dif-
ficult task, as cost-benefit analysis has to be 
carried out prior to launching the cruise mis-
sile on its mission. however, with their mini-
mal signatures in the visual, infrared and 
radar spectrums they become weapons of 
choice in mission of high priority and stealth. 

It appears that the trend towards devel-
opments of supersonic/hypersonic scram-
jet cruise missiles will continue to gather 
momentum and such missiles could be in 
the naval inventories by 2020. coupled with 
hypersonic missiles, would be real time tar-
get data updating and guidance by extremely 
fast onboard computers and satellite-based 
systems. The kinetic energy of hypersonic 
cruise missiles would be a lethality mul-
tiplier against targets at sea and there-
fore such a missile would be a formidable 
weapon without a credible countermeasure 
as on date. The costs continue to increase 
with new developments; however, mainte-
nance requirements appear to be reducing 
with canisterised missiles. The proliferation 
of precision guided missiles would continue 
to increase with reductions in cost of com-
ponents, electronics and software. SP 

The author is former DGNAI and Senior 
Fellow, New Westminster College, Canada

Indian Perspective
The Indian navy (In) ships have suitable aD 
guns and missiles which are more akin to 
point defence but future plans are to equip 
the Indian navy with longer range missiles. 
Details are given in succeeding paragraphs.

AK-630. It is of russian origin and is 
a fully automatic naval cIWs based on a 
six-barreled 30mm Gatling gun. The guns 
primary role is defence against anti-ship 
missiles and other precision guided weap-
ons but it can also be employed against 
fixed- or rotary-wing aircraft, ships and 
other small craft, coastal targets, and float-
ing mines. It has a range of 4 km.

Kashtan. Kashtan is a modern cIWs 
naval air defence gun-missile system 
deployed by the russian navy. Generally it 
is deployed as a combined gun and missile 
system to provide defence against anti-ship 
missiles, anti-radar missiles and guided 

bombs. The system can also be employed 
against fixed- or rotary-wing aircraft or sur-
face vessels or targets on shore. range is 
from 500 to 8,000 m.

Shtil-1. shtil is a ship-based derivative 
of the proven Buk-M1 saM system. It is a 
medium-range saM system designed to 
engage multiple targets simultaneously. It 
can engage supersonic aircraft and anti-
ship missiles flying at a maximum speed of 
Mach 2.5 and has a range more than 40 km. 
Dolgoprudniy Scientific and Production 
plant was the developing agency.

Barak 1. rafael ‘s Barak 1 is a supersonic, 
vertically launched, short-range aD system, 
with an operational range of about 10 km.

Future Developments
Barak-NG. During 2007 India’s DrDo and 
Israel’s IaI had signed a joint venture devel-
opment contract for the development of a 

next-generation of Barak saM. It has been 
designated many names like Barak saM, 
Barak 8, Barak nG (next-generation), long-
range saM (LrsaM) and medium-range saM 
(MrsaM). It is to be employed by the army, 
navy and the air force. The navy’s Barak-
nG/Lr-saM project is aimed to give India’s 
naval defences a much longer reach, with 
the intention of eventually making it India’s 
primary naval saM. It is planned to have a 
range of 60-70 km due to a dual-pulse solid 
rocket motor whose second ‘pulse’ fires 
as the missile approaches its target. This 
ensures that the missile isn’t just coast-
ing in the final stages, giving it more than 
one chance at a fast, manoeuvring target. 
The missile’s most important feature is its 
active seeker. In December 2015 the Indian 
Navy successfully test-fired Barak-8 long 
range surface to air missile from Ins Kol-
kata on the Western seaboard. DrDo has 

also flight-tested successfully 3 MR-SAM 
systems at Integrated Test range in chan-
dipur, odisha during June 30–July 1, 2016. 
Mr-saM can detect incoming enemy air-
craft at 100-km distance and destroy them 
at ranges up to 70 km.

Conclusion
The ability to quickly develop and main-
tain an accurate air surveillance picture, 
coordinate defence-in-depth with available 
aD resources and provide a highly lethal 
response have been critical to naval opera-
tions for over many decades. Theatre aD for 
the naval fleet is thus an essential element 
for survivability and one of fundamental 
missions of any navy. It evolved both techni-
cally and tactically following World War II to 
counter the threat to friendly forces posed 
by manned aircraft, anti-ship missiles, sea-
skimming cruise missiles and TBMs. SP
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RELENTLESS JOURNEY OF 
EXCELLENCE SINCE 1964NewS

JOINT STATEMENT OF RAKShA MANTRI 
AND JAPANESE DEFENCE MINISTER

The Defence Minister of Japan General 
nakatani paid a visit to India at the invi-
tation of raksha Mantri Manohar parrikar. 
The two Ministers held the annual Defence 
Ministerial Meeting on July 14 and issued 
a joint statement, salient aspects of which 
are given below.
z  The Ministers exchanged ideas under 

the framework of the ‘India-Japan 
special strategic and Global partner-
ship’. There was shared recognition 
that imperatives of a stronger bilateral 
strategic partnership require deep and 
broad-based cooperation and concrete 
actions in defence and security fields 
including stability and prosperity of the 
Indo-Pacific region.

z  Terrorism poses one of the most seri-
ous threats to the peace and security 
of the international community, as well 
as to the stability and development of 
the region. They emphasised that the 
evolving character of terrorism called 
for stronger international partnership 
in combating terrorism.

z  The Ministers recognised that the secu-
rity and stability of the seas connecting 
the Indian and Pacific Oceans are indis-
pensable for the peace and prosperity 
of the Indo-Pacific region.

z  The Ministers welcomed the signing of 
the bilateral Memorandum on Defence 
cooperation and exchanges between 
the two Defence Ministries in septem-
ber 2014. also the conclusion of agree-
ment concerning Transfer of Defence 
equipment & Technology; and agree-
ment concerning security Measures 
for the Protection of Classified Military 

Information, during India-Japan sum-
mit meeting in December 2015. 
high-level and Working-level exchanges. 

They are:
z  annual Defence Ministerial Meeting. 

The Defence Minister of India will visit 
Japan in 2017.

z  exchange of visits of chiefs of respec-
tive defence forces.

z  explore the setting up of a Maritime 
strategic Dialogue between the two 
Defence Ministries.

z  The Ministers expressed their satis-
faction at close linkages between the 
Indian navy and the Japan Maritime 
self-Defense force specially the India-
Us-Japan Trilateral Joint Maritime and 
decided that the next one will be held 
in 2017.

z  They commended the effort made by 
both countries regarding the coopera-
tion on Us-2 amphibious aircraft which 
was launched in 2013.

RUSSIA OFFERS NUCLEAR DESIGN FOR 
INDIAN AIRCRAFT CARRIER
russia has offered its nuclear project 
23000e aircraft carrier design to India. 
If chosen, the design will be used as the 
basis for the Indian navy’s second indig-
enous aircraft carrier, Ins Vishal. russia 
has already overhauled and modernised 
a Kiev class carrier-cruiser, renamed Ins 
Vikramaditya, but the Us is also in the 
hunt offering the electromagnetic aircraft 
launch system, which does not include 
nuclear propulsion technology.

UPGRADE OF KA-28
India has inked a deal with rosoboronex-
port to modernise ten Ka-28 naval helicop-
ters at a cost of $294 million. as per the 
contract, the helicopters will be first trans-
ported to russian helicopters’ facility in 
Kumertau to be overhauled to extend their 
lifespan over the next five years. After 
their structural upgrade they will return 
to India for avionics upgrade. first pur-
chased in 1980, only four Ka-28s are cur-
rently operational.

MANUFACTURING OF SPECIAL 
OPERATIONS VESSELS
Defence Minister Manohar parrikar in a 
written reply in the rajya sabha on august 
2 stated that the hindustan shipyard Ltd 
(hsL), which is a defence public sector 
undertaking, has been nominated for the 
following projects:
z  five fleet support ships under ‘Buy 

Indian’ categorisation.
z  four Landing platform Docks (LpD) 

under ‘Buy Indian’ categorisation. out 
of these two LpDs are to be built by an 
Indian shipyard on competitive basis 
under ‘Buy & Make (Indian)’ and the bal-
ance two are to be built by hsL at L1 
cost on nomination basis.

z  Two special operation Vehicle under 
‘Buy Indian’ categorisation.

z  no decision with regard to project 75 
(India) has yet been taken.
Details of the steps being taken to 

increase the present capacity of HSL are:
z  placing orders on hsL to ensure break 

even order of `5,000 crore. 
z  hsL is being encouraged to take com-

mercial orders. 
z  Feasibility of offloading of work from 

other DpsU shipyards to hsL is being 
examined.

z  strategic partnership is being conceived 
to help modernise the yard, enhance 
its technology and equipment, and 
improve its capacity to produce specific 

technology intensive naval vessels. 
z  Grant of aid for restoration work post-

cyclone hudhud in october 2014 is 
under active consideration. 

z  private shipbuilding industry is being 
encouraged to participate in construc-
tion of ships for the Indian navy on a 
competitive basis.

INDIA’S CONTRACT WITh SOUTh KOREA 
FOR MINE COUNTERMEASURES  
VESSELS (MCMV)
after many years of dilly-dallying, it is 
reported that India is in the process of con-
tracting south Korea’s Kanganam (lowest 
bidder) for the construction of eight McMVs 
to replace the ageing minesweepers of the 
Indian navy. McMVs are specialist vessels 
for detecting and destroying sea mines. as 
per the contract , Kanganam shipyard will 
deliver the first two MCMV to Goa Shipyard 
Limited (GsL) and the remaining six will be 
made at GsL with transfer of technology. 
The cost of each vessel is approximately 
$670 million and the project is to be com-
pleted by 2018.

COAST GUARD RESCUES 28 PERSONNEL
at about 1,000 hours on august 2, 2016, 
Indian coast Guard air station Daman 
received telephonic information from 
Valsad administration (Gujarat) regard-
ing 10 personnel trapped on rooftop near 
Valsad due to high rise of water level in 
auranga river. on receipt of the infor-
mation, the air station acted swiftly and 
a coast Guard chetak helicopter was 
launched expeditiously within 15 minutes 
in spite adverse weather conditions. a total 
of 28 persons were winched up safely with 
assistance of the coast Guard divers and 
shifted to safe location. SP
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News in Brief

APPOINTMENTS

zz rear admiral s.p. Lal, admiral 
superintendent, naval Dockyard, 
Mumbai, has been appointed as 
assistant chief of Material (Mod-
ernisation), Integrated headquarters, 
MoD (navy).

zz rear admiral s. Kale, Director Gen-
eral, Wesee, has been appointed 
as admiral superintendent, naval 
Dockyard, Mumbai.

zz rear admiral a.s. sethi, comman-
dant Military Institute of Technol-
ogy, has been appointed as Director 
General, Wesee.

zz rear admiral s.r. sarma, admi-
ral superintendent, naval Dock-
yard, Visakhapatnam, has been 
appointed as Chief Staff Officer 
(Technical), headquarters eastern 
naval command.

zz rear admiral n. prasad, chief staff 
Officer (Technical), Headquarters 
eastern naval command, has been 
appointed as admiral superintendent, 
naval Dockyard, Visakhapatnam.

zz rear admiral V.K. saxena, additional 
Director General (Technical), project 
seabird, has been appointed as proj-
ect Director, aTV project.

zz commodore G.K. harish, Director, 
Directorate of naval Design on pro-
motion to the rank of rear admiral, 
has been appointed as additional 
Director General (Technical), proj-
ect seabird.

zz Lt General Velu nair, DcIDs (Medi-
cal), on secondment to the navy, has 
been appointed as Director General 
Medical services (navy). SP
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