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Lead story

Indian Navy 
Submarine Arm
An important capability any Navy must have is a Submarine Arm. A modern submarine 
can conduct both overt and covert operations. In wartime a submarine can carry out 
a number of missions including, Sea Denial, Surveillance and information gathering, 
landing of special operations forces, attack of land targets by Land Attack Missile and 
protection of task forces and merchant shipping.

n AdmirAl Sunil lAnbA (retd)

T
here IS LITTLe DISpuTe over the 
assertion that the world today 
is characterised by multi-layered 
and multi-faceted diversity from 
political, demographic, economic, 

environmental and strategic viewpoints. A 
series of recent developments indicates that 
the domestic political situations of several 
key players in the international arena are 
undergoing significant shifts, as are relations 
between players. everything around us seems 
to suggest that the world is in another period 
of historical transition. In addition, we are 

living in a period of ‘strategic uncertainty’ 
manifesting itself as a complex interplay 
between nations across multiple domains. 

Geopolitics in the Indo-Pacific
It is widely acknowledged that the fortunes of 
a nation are determined, to a great extent, by 
its geography. Looking at India’s geography, 
we can only rejoice at our good fortune. From 
a regional perspective, the Indian Ocean and 
the Western Pacific, is home to more than 60 
per cent of the world’s population and has 
emerged as the centre of global manufactur-
ing and service industry. The most important 
maritime choke points and trade routes of the 

A modern submarine is a multi-role platform and constitutes the cutting edge of a navy’s frontline offensive capability
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Submarines – 
The Stealth Warriors

submarines are an extremely essential arm 
of naval combat power and forms a very 
important component of a task Force at 
sea. In the past, India used submarines 
only as sea denial platforms but the arrival 
of nuclear powered submarines (ssN) and 
Nuclear powered/nuclear armed submarines 
(ssBN) have dramatically altered submarine 
operations.
Vice Admiral Shekhar Sinha (Retd)
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Anti Submarine Warfare –  
Are the Oceans Getting 
Darker?
asW is the toughest element of warfare at 
sea, and the dice are overwhelmingly loaded 
in favour of submarines. What is worse, is 
that submarines are getting quieter, deadlier 
and more numerous by the day. Naturally, 
the world is wondering what to do about 
this fast-rising menace. What can contain 
them? What do we throw at them? It is an 
asymmetric contest. or is it really so? Here 
is a perspective.
Commodore G. Prakash (Retd)
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For India’ proposal for the F/a-18 
Super hornets Block III, that will build 
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successful sustainment programmes 
for the Indian Navy and will develop 
the depth and breadth of specific 
capabilities to sustain the aircraft from 
India, in partnership with the Indian 
Navy, US based suppliers and Indian 
partners.” Surendra Ahuja, Managing 
Director, Boeing Defence India speaks 
exclusively to SP’s Naval Forces.
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Lead story

world exist in this region. India’s central 
position in the IOr, astride the important 
sea-lanes of the world, gives us immense 
strategic advantages as well. It facilitates 
reach, sustenance and mobility of our mari-
time forces, thereby giving us an ability to 
effectively influence this maritime space. 
While this geography affords us opportuni-
ties to harness the seas to our advantage, 
it has also placed us at the very centre of 
the ongoing ‘Strategic churn’ taking place 
in this region. Its impact on India in the 
future will be determined by our outlook 
and choices that we adopt today. 

 To meet the challenges in the mari-
time domain, the Indian Navy has focused 
on developing capabilities in all the three 
domains, in the air, on the surface and 
underwater. The multidimensional force 
structure is based on the Long Term perspec-
tive plan. An important capability any Navy 
must have is a Submarine Arm. A modern 
submarine is a multi-role platform and con-
stitutes the cutting edge of a navy’s front-
line offensive capability across the entire 
spectrum of conflict – strategic, operational 
and tactical. It can conduct both overt and 
covert operations. In peacetime it can act as 
a deterrent, as well as for surveillance opera-
tions and information gathering. In wartime 
a submarine can carry out a number of mis-
sions including, Sea Denial, Surveillance and 
information gathering, landing of special 
operations forces, attack of land targets by 
Land Attack Missile and protection of task 
forces and merchant shipping. The Indian 
Navy submarine arm was born on December 
8, 1967 with the commissioning of the erst-
while INS Kalvari, a Foxtrot Class submarine 
at riga in then uSSr. In the past 53 years 
the submarine arm has come a long way and 
makes up the offence combat capability of 
the Indian Navy. INS Kalvari has been reborn 
in a new avatar of the first Scorpene Class in 
December 2017.

Indian Submarine Fleet
The Indian Navy’s submarine force struc-
ture is based on Cabinet Committee of 
Security (CCS) approved plan of 24 subma-
rines in 1999. These boats were to be built 
over a period of thirty years, upto 2030. 
This plan was modified in 2015 to six SSN 
(Nuclear Attack Submarine) plus 18 conven-
tional submarines. The plan for 18 conven-
tional boats includes the six Scorpene Class 
submarines. These are to be followed by 
six boats of Project 75(I) and thereafter six 
boats of Project 76. The Plan is running way 
behind schedule. There have been delays 

in the construction and induction of the 
Scorpene Class at Mazagon Dockyard. The 
follow-on Project 75(I) for six SSKs with Air 
Independent propulsion are planned to be 
built under the Strategic partnership Model 
introduced by the Ministry of Defence in 
2016. Presently, neither has the Indian 
Shipyard or the foreign partner has been 
selected. The Project 75(I) envisage transfer 
of know-how and know-why, so the next 
project Project 76 would be a totally Indian 
designed and built submarine.

India has two submarine building lines, 
one at Mazagon Dock in Mumbai and the 
second at Submarine Building Centre in 
Vishakhapatnam. These lines have been 
built at great cost and time. The skill set 
required to build submarines are complex 
and can only be built over a period by time 
by investing in training of skilled manpower 
and then retaining them. We set up a line 
at Mazagon in early 80’s at great expense 
in infrastructure and skill development, to 
build only two Type 209 SSK with no fol-
low on orders, losing out on the skilled 
manpower which had to be retrained all 

over again to build the Scorpene Class. The 
induction of new submarines are planned to 
be under the Strategic partnership Model. 
A Committee was set up to examine all 
the shipyards in the country which have 
the potential to build the Project 75(I) sub-
marines. Two shipyards have been short 
listed as strategic partner namely Maza-
gon Dock and L&T. In my opinion Mazagon 
Dock should be designated as the strategic 
partner for building conventional subma-
rine. The Navy has over the years invested 
in building the infrastructure to build con-
ventional submarine at Mazagon and the 
shipyard has developed the skills in the 
form of welders and others. We cannot let 
history repeat itself by letting this subma-
rine building line morph once again. The 
nuclear powered submarines are built at 
SBC at Vishakhapatnam under the ATV pro-
gramme run by DrDO and the Navy. L&T 
has partnered with the ATV programme to 
build the SSBN. They can be designated as 
the strategic partner for all nuclear subma-
rines. This way the nation’s investment and 
skill set developed by both the yards MDL 
and L&T can be gainfully utilised and build-
ing time of the submarine perspective plan 
kept to the minimum.

In view of the delay in Project 75(I), the 
Navy has gone in for Medium Refit and 
Life Certification (MRLC) of two SSK (Type 
209) and three Kilo class to extent their 
life beyond 30 years to have the requisite 
force level of conventional boats. There is 
an urgent need to select the strategic part-
ner for Project 75(I) and get the project off 
the ground, as it would take a minimum to 
six years to induct the first boat post CCS 
approval and we are looking at 2027/28 
earliest if the Project is sanctioned in 2021.

 ‘No First use’ is the cornerstone of our 

nuclear doctrine. A credible deterrence 
and invulnerable second-strike capabil-
ity is essential, for which a SSBN is the 
most effective platform as it is the most 
survivable platform of the triad. presently, 
India has one SSBN, INS Arihant, which we 
built indigenously and she has completed 
her first deterrent patrol successfully in 
November 2018. To have assured second 
strike capability we need to have Continu-
ous Assured Deterrence at sea, for which 
the needed number of SSBN are being built.

Challenges Ahead
The submarine arm is an all-volunteer force 
within the Navy. It takes time to induct, 
train and have qualified manpower to 
man a submarine. The training period for 
nuclear platform is even longer. The avail-
ability to competent crew and induction 
of new submarines have to be matched. 
This is an important factor to operation-
ally deploy as there cannot be a mismatch 
between the two.

The other challenge is to fund the sub-
marine building programme. The fall in the 
Navy’s share of the defence budget has been 
arrested, but it need to grow back to 18 per 
cent as it was in 2012. The overall Defence 
Budget also need to grow to build the 
required military capabilities to meet the 
strategic challenges the country faces and 
also step up to the security role we need to 
execute in the Indian Ocean region. SP

The author is former Chief of the Naval 
Staff (CNS) of Indian Navy. During 
his tenure as the CNS, he also served 
as Chairman of the Chiefs of Staff 
Committee. He retired on May 31, 2019. 
The Admiral is currently the Chairman of 
National Maritime Foundation. 

Jayant BaranwaL
Publisher & Editor-in-Chief
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A credible deterrence and 
invulnerable second-strike 
capability is essential, for 
which a SSBN is the most 
effective platform as it is the 
most survivable platform of 
the triad

phOtOgraph: Indian Navy / twitter

Submarine arm is one of the most effective branch of the Navy

Submarine Day is celebrated 
every year on December 8 to 
commemorate the induction of the 
first submarine INS Kalvari into 
the Indian Navy. Thus this issue 
is focused on Indian Navy’s Sub-
marine Arm with the lead article 
by former Chief of the Naval Staff 
Admiral Sunil Lanba. He asserts 
that while India’s geographical 
location affords opportunities to 
harness the seas to its advantage, 
it also has placed India at the very 
centre of the ongoing ‘Strategic 
churn’ taking place in this region. 
To meet the maritime challenges, 
the Indian Navy has focused on 
developing capabilities in all the 
three domains including the sub 
surface. A modern submarine is a 
multi-role platform and constitutes 
the cutting edge of a navy’s front-
line offensive capability across 
the entire spectrum of conflict.

In the second article on Sub-
marines, Vice Admiral Shekhar 

Sinha (Retd) gives a perspec-
tive on the submarine force lev-
els of India and China. India’s 
defensive mindset in the past 
lead India to grade submarines 
only as sea denial platforms. 
However, the advent of nuclear 
powered submarines (SSN) 
and Nuclear powered/nuclear 
armed submarines (SSBN) 
have dramatically altered the 
concept of submarine opera-
tions. China has a very large 
fleet of submarines since it has 
global ambitions of becoming 
the most powerful country in the 
world. Also, Chinese are com-
mitted to build eight diesel sub-
marines at Karachi shipyard for 
Pakistan Navy. 

In the article on Anti 
Submarine Warfare (ASW), 
Commodore G. Prakash con-
tends that it is the toughest 
element of warfare at sea and 
the submarines have an over-

whelmingly advantage in ASW. 
The submarines are also get-
ting quieter, deadlier and more 
numerous by the day. Naturally, 
the world is wondering what to 
do about this fast-rising threat. 
Read all about this in this issue.

In an exclusive and candid 
interview, Surendra Ahuja, Man-
aging Director, Boeing Defence 
India tells SP’s Naval Forces 
about the past and ongoing con-
tribution of Boeing in developing 
the Indian Aerospace ecosys-
tem and their efforts in support-
ing the development of indig-
enous aerospace and defence 
capabilities in India by investing 
in partnerships with the Indian 
aerospace ecosystem in skill-
ing, research & technology, and 
manufacturing.

There is a special report on 
Dillon Aero, manufacturers of the 
world renowned M134D Gatling 
weapon systems planning to pro-

duce the weapon system in India 
under “AatmaNirbhar Bharat”, 
to provide self-sufficiency to the 
Indian armed forces. In India, 
Dillon Aero has entered into a 
partnership with Max Aerospace 
to develop, sustain and provide 
after-market support for these 
products to the Indian military.

As usual the issue wraps 
up with special reports and flag/
key appointments. Wish you all 
discerning readers a very Happy 
Diwali and Submarine Day.
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n Vice AdmirAl ShekhAr SinhA (retd)

T
hIS WrITe up WILL go to press 
at a time when the participation 
of Australian Navy in the MALA-
BAR series exercise 2020 has 
been announced. Indo-uS 2+2 

dialogue is over to the satisfaction of both 
countries. The exercise is scheduled for 
November this year. One can expect Chi-
nese reaction rubbishing the multilateral 
cooperation for maritime security in the 
Indo-pacific. Beijing’s aggressive undiplo-
matic iteration would reflect its sense of 
insecurity and concerns. After all, coming 
together of the might of four democracies 
also reflects their people’s will. This con-
versation may just cast shadow on indi-
vidual strength areas in the arsenal of each 
of these countries vis-à-vis China.

The common belief that weapon plat-
forms of similar type in possession of two 
adversarial countries need to be compared 
with each other for assessing relative combat 
potential would be erroneous. If an adver-
sary has X number of fighter aircraft then 
our own country must have enough assets 
to shoot them down, not necessarily only 
by interceptor aircraft but every possible 
anti aircraft weapon systems, e.g., Surface 
to Air missiles, Anti aircraft guns, shoulder 
launched weapons, electro Magnetic pulse 
weapons, interceptor aircraft etc. That would 
provide fair comparison of kill potential.

Role of Submarines
When it comes to submarines, these are 
extremely essential arm of naval combat 
power and forms very important compo-
nent of a Task Force at sea. Country’s defen-
sive mindset in the past lead India to grade 
submarines only as sea denial platforms 
which was required to protect our ports and 
Task Forces to deny access to adversaries 
before it could become bigger threat.

however, arrival of nuclear powered 
submarines (SSN) and Nuclear powered/
nuclear armed submarines (SSBN) have dra-
matically altered the concept of submarine 

operations. hunter killer submarines search 
and detect another submarine with the aim 
of destroying it. These could be diesel or 
nuclear propelled but carry conventional 
weapons. With the advent of submarine 
launched land attack missiles, the subma-
rines are effective offensive weapon plat-
form with inherent stealth characteristic 
due to its medium of operation. Ones higher 
in the category are the nuclear powered and 
nuclear missile launch capable submarines 
called SSBN. The nuclear propulsion affords 
greater underwater endurance and quick 
transit due to higher underwater speeds. 
They don’t to snort or surface for charging 
their batteries (by running its diesel genera-
tors) as is the case with diesel submarines. 
It makes the submarine vulnerable to detec-

tion and prosecution. each class of subma-
rine has different roles. An SSBN will prob-
ably be deployed as a second strike weapon 
platform to respond to nuclear attack on 
our own country or any other asset at sea.

Expansionist China PLAN
What does the dragon have and how does 
it compare with India? These comparisons 
are needed for assessment of comprehen-
sive military power.

China has very large fleet of submarines 
since it has global ambitions of becoming 
the most powerful country in the world. eco-
nomic and military powers are two pillars of 
a country’s comprehensive power, therefore 
numbers do matter. In 2015 PLAN commis-
sioned three Shang Class nuclear powered 

attack submarines (Type 093B SSNs). They 
are fitted with vertically launched YJ-18 
anti-ship ballistic missiles which have 
reported range of approximately 400 kms. 
There are reports that China has also begun 
construction of Type 096 SSBNs equipped 
with follow on (possibly upgraded) JL-3 
SLBMs. Since the NATO nomenclature of 
these submarines and missiles are different 
from what the Chinese names are, one look 
at the full inventory is desirable:
zz Jin Class (Type 094). Fitted with 12x 

JL-2 SLBMs
zz Shang Class (Type 093). Fitted with 

Torpedoes and cruise missiles.
zz Yuan Class (Type 039 A or Type 041). 

suBmarINes

China’s projections of their future submarine fleet should be a concern for India. It gives China the ability to enlarge their 
maritime domain in the IOr and also provides them with the ability to maintain surveillance over India’s sea lanes of 
communication which can be interdicted during hostilities.

Submarines – 
The Stealth Warriors

Submarines are an extremely essential arm of naval combat power and forms a very important component of  
a Task Force at sea

phOtOgraph: Indian Navy

Project 75(I) is to be built 
under strategic partnership 
programme. Future Indian 
submarines would have 
advanced systems, less 
noisy and certainly with 
Air Independent Propulsion 
system. This needs 
expeditious commencement.

China’s own projections of 
future submarine fleet is a 
concern for India. It gives 
them the ability to enlarge 
their maritime domain 
awareness in the IOR and 
provides them with the ability 
to maintain surveillance 
over India’s Sea Lanes of 
Communication which can be 
interdicted during hostilities.

Continued on page 6...
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Powerful attack capabilities: heavy 
weight torpedoes and submarine 
launched cruise missiles.

Low-maintenance bio-ethanol 
based AIP solution.

Unique: the only 3.000 t AIP 
submarine under construction 
worldwide.

Stealth and very low signatures.

The most advanced 
electric submarine 
worldwide

S-80 Plus
Ready to go

Media_Submarinos_165x127cm.indd   1 23/6/20   13:24
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marketINg Feature

r
uSSIA hAS exTeNSIVe experI-
eNCe in the design and con-
struction of warships, subma-
rines and auxiliary naval ves-
sels. rosoboronexport, which 

celebrates its 20th anniversary in 2020, 
possess appropriate competence to sup-
ply foreign partners with these products. 
The company’s portfolio includes success-
ful projects that meet the ‘Make in India’ 
requirements. There is a high level of coop-
eration in this area.

Project 75I to build state-of-the-art 
diesel-electric submarines can become a 
large-scale project within the framework 
of military-technical cooperation between 
russia and India. Today, russia’s state-of- 
the-art Amur-1650 submarines, which have 
incorporated the latest russian submarine 
building solutions, are the most suitable 
prototype for them. In this case, the rus-
sian-Indian submarines will become among 
the most advanced in the world.

The non-nuclear submarine Amur 1650, 

developed by the rubin Central Design 
Bureau for Marine engineering (St. peters-
burg), belongs to a new generation of rus-
sian submarines and is intended for warfare 
with the use of anti-ship torpedoes and mis-
siles, destruction of shore targets with cruise 
missiles, reconnaissance missions, special 
sabotage operations and mine-laying.

The Amur 1650 can operate on the 
high seas and in littoral waters in an anti-
submarine warfare (ASW) environment and 

carry out missions while submerged and 
surfaced in any sea state.

The operational capabilities of the Amur 
1650 give the submarine undeniable advan-
tages over its counterparts on the world 
market. The submarine’s armament includes 
the Club-S integrated missile system, which 
includes both anti-ship and land-attack 
cruise missiles for engagement of shore tar-
gets. The operational use of these missiles by 
russian Navy submarines during the coun-

ter-terrorism operation in Syria was highly 
appreciated by the world expert community.

The Amur can also be equipped with 
vertical launchers. During its design, pro-
vision was made to deploy and use the 
BrahMos missiles developed by a russian-
Indian joint venture.

The submarine boasts a low radiated 
noise level. This was achieved through 
recent technology advances, including a 
unique hull coating, which almost com-
pletely absorbs sonar signals and the noise 
generated by the submarine’s mechanisms.

The Amur 1650 features an energy-effi-
cient propulsion motor, as well as high-per-
formance electronics, including the latest 
sonar system, a combat information man-
agement system and an optronics mast.

russian design bureaus offer submarine 
projects that can be built at the customer’s 
shipyards using domestic components and 
materials, widespread implementation 
of innovative solutions and cutting-edge 
 technologies. SP

Russian Technologies for
a Modern Indian Submarine Fleet

Amur-1650

Specifications
Displacement 1765 t

Length 66.8 m

Maximum diving depth 300 m

endurance 45 days

Complement 35

Full submerged speed approx. 21 knots
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n commodore G. PrAkASh (retd)

What History Promises
The more clearly we see the past, the more 
clearly can we see the future. In the case 
of ASW, at the beginning, a bewildering 
variety of material and tactical counter-
measures had to be thought up to contain 
submarines, with massive investments and 
even nationwide appeals for ideas in Brit-
ain. All these, sadly didn’t guarantee any 
success. This was a harbinger of things to 
come. In the decades that followed, every 
enhancement in the submarine world 
caused asymmetrically expensive counter-
measures. Again, with no guarantee for 
success. recurring instances of alien sub-
marines popping up undetected right next 
to even uS aircraft carriers, ringed by some 
of the best sensors in the world, is a testi-
mony to this reality. The future is not likely 
to be different.

A March of 100 years
The idea of the submarine as a weapon 
was the continuation of the age-old tactic 
of sinking ships by making holes in their 
hulls below the waterline. Though the earli-
est attempts to make an underwater craft 
dates back to 1578, the birth of a subma-
rine that could dive, cruise under water 
and surface on its own, was only in 1866. 
Somehow, submarines were not taken seri-
ously, till Germany was forced to change 
tack and adopt unrestricted submarine 
warfare in the aftermath of the battle of 
Jutland of May 31 to June 1, 1916. We have 
only come a few years past the 100th anni-
versary of this development.

Just as submarines were beginning to 
be taken seriously, naturally, rudimentary 
ASW too was also taking birth. By 1914, this 
was in the form of the first Depth Charges, 
simple contraptions that, when dropped, 
carried explosives into water. In some of 
these, even the depth at which they were to 
explode could be set. There were also Anti-
submarine nets, bombs dropped from air-
craft and armoured belts to protect ships 
against torpedoes.

Timeless Essentials
The advantages enjoyed by submarines 
and the challenges faced by those fight-
ing them, are near permanent. Some laws 
of physics cause this. ear shattering sound 
transmitted from sonar starts diluting and 
weakening as it spreads as countless rays 
through water. These spreading rays of 
sound hit many objects and come back to 
the sonar, which after every transmission, 
eagerly switches to listening out for echoes, 
for some time. Sadly, the echoes that come 
back are barely a whisper, and are hidden 
in a surfeit of gurgling sounds. To top it 
all, sound rays do not even travel straight 
in water. They bend based on the tempera-
ture, pressure and salinity of the water they 
are passing through. Sonar has to strain to 
figure out the presence or absence of a sub-
marine in this audio riddle.

With the world having concluded that 

sound is the best energy for underwater 
detection, we are stuck with the realities 
of physics. Of the three basic players in 
the story, viz, the sonar, the sea, and the 
submarine, only the first is under the con-
trol of the side attempting ASW. The rest 
is, either with God or the enemy. And it is 
difficult to tell which of them is worse for 
ASW. Sadly, the very limits may have been 
reached in sonar design. hence the array 
of ‘future’ solutions, which now entices the 
ASW world.

A History of being Reactive & Speculative
Britain came up with convoys and armed 
merchant ships, called Q Ships as counters. 
Their ships even learnt to ram submarines 
as the submarines of those days would 
often land up as sitting ducks themselves 
as they could do most of their offensive 
work only from the surface. rudimentary 
progress was also being made in other 
areas. Mines, to deny parts of the oceans to 
submarines, visual surveillance from the air 
and blockading enemy’s submarine bases 
being some. But submariners braved all 
this, as well as poisonous gases from bat-
teries and horrible living conditions, with 
sheer grit and human spirit. They fought 
on, virtually with death just a breath away. 
The result, for ASW, was as much prolif-
eration of ideas as possible, but without 
any assurance that any of them would gain 
them decisive dominance over submarines.

As WW II raged, German submarines 
began to bring back memories of WW I to 

the Allies and the next wave of reactive 
ASW started. Airborne radars, Sonobuoys, 

searchlights, Torpedoes, Depth Charges 
and Magnetic Anomaly Detectors were now 
born, to complement (not replace) all the 
ASW measures used during WW I. Aircraft, 
the submarine’s worst enemy, was now 
coming of age. But since aircraft were lim-
ited by their endurance, submarines learnt 
to avoid trouble by using Gambit tactics. 
Submarines also fought back by quieting 
themselves for sonars with anechoic coat-
ing on their hull which absorbed sound 
that hit them. They also became difficult to 
catch with radar, as they swathed the upper 
parts of their hull with non-reflective tiles 
that absorbed or scattered radar energy.

The next paradigm shift came with the 
Cold War. With russia, a land power, adopt-
ing a fighting doctrine centred on long 
range nuclear submarine warfare and long-
range bombing, uS and their european allies 
had to find a way to keep a track of Russian 
submarines in the North Atlantic and North 

ASW is the toughest element of warfare at sea, and the dice are overwhelmingly loaded in favour of submarines. 
What is worse, is that submarines are getting quieter, deadlier and more numerous by the day. Naturally, the world 
is wondering what to do about this fast-rising menace. What can contain them? What do we throw at them? It is an 
asymmetric contest. Or is it really so? here is a perspective.

Anti Submarine Warfare
Are the Oceans Getting Darker?

Having realised the difficulty in detecting, tracking and destroying submarines, not letting the submarine 
succeed, was adequate ASW

phOtOgraph: general Dynamics Canada

ASW being an expensive area, 
new answers are sought with 
technology from the world of 
autonomous systems, artificial 
intelligence, fixed seabed 
sensors and big data analysis

suBmarINes

Continued on page 6...
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Fitted with Torpedoes and anti-ship 
missiles.

zz Kilo Class (2x Project 636, 2x Project 
877, 8x Project 636M). Torpedoes

zz Song Class (Type 039). Torpedoes and 
anti ship missiles.

zz Ming Class (Type 035). Torpedoes and 
anti ship cruise missiles of different 
varieties.
Thailand has purchased three Yuan class 

(export version) diesel submarines. pakistan 
is purchasing eight Yuan Class (Type 039) 
diesel submarines fitted with Air Indepen-
dent propulsion (AIp), of which four each 
will be built in China and Pakistan. In 2016 
China delivered 2x Ming class submarines to 
Bangladesh. While sovereign nations must 
make their own decisions based on their 
threat perception, it is the foothold that 
China would get in the Bay of Bengal on the 
pretext of training, maintenance and fleet 
upgrades. That could lead to near perma-
nent presence of Chinese nationals (some 
pLA intelligence operatives) who could be 
on long term positioning. These are fertile 
grounds for surveillance.

China’s own projections of future sub-
marine fleet is a concern for India to take 
note of. While these numbers by them-
selves don’t necessarily project China’s 
agenda of threatening India, it certainly 
gives them the ability to enlarge their mari-
time domain awareness in the IOr and pro-
vide it to countries which are existentially 
anti India. Also, it provides China with the 
ability to maintain surveillance over India’s 
sea lanes of communication which can be 
interdicted during hostilities.

By 2035 PLAN is expected to have 9/10 
SSBNs, 16 SSNs & 50 SSKs. In comparison, 
Indian Navy will be way behind, however, 
the Anti Submarine Warfare assets are 
likely to increase proportionately and 
deployed in a manner that Chinese subma-
rines would find it difficult to perform their 
designated tasks. While there are bases 
other than Djibouti where pLAN could base 
its fleets in due course of time, it still is 
quite some years away.

Indian Navy Submarine Arm
India’s fleet size of nuclear propelled sub-
marines is limited to two whereas pLAN is 
said to have ten of which four are SSBNs. 
Number of diesel submarines is reported 
to be 60+. Also, Chinese are committed to 
build eight diesel submarines at Karachi 
shipyard for pakistan Navy. In our con-
text the firepower of both these countries 
should be treated as one adversary.

India’s submarine fleet is under expan-
sion. Arihant is being followed by series of 
SSBNs which will probably be of larger dis-
placement as also carry significantly larger 
numbers of nuclear warhead deliverable at 
much longer ranges. These are essential for 
a decisive second strike capability given 
our declared policy of NO First use.

Also, on the build are Scorpene diesel 
submarines of which 6th one should be 
launched shortly. Project 75(I) is to be built 
under strategic partnership programme. 
Future submarines would have advanced 
systems, less noisy and certainly with 
Air Independent propulsion system. AIp 
increases the underwater endurance to 

large extent thus reduces its vulnerability 
to detection. This needs expeditious com-
mencement. Non-pSu shipyard, Larsen and 
Toubro, needs to be roped in at this stage 
to create county’s second submarine pro-
duction line, one each with pSu and non 
pSu shipyards. As is well known, L&T has 
gained experience by being partners with 
the Navy during Arihant’s production. 
Thereafter, decision for series produc-
tion can become easier driven by own and 
export requirements. The Kilo class and 
Shishumar class submarines would fall due 
for replacement by the time Project 75(I) 
nears completion. Mid life upgrade of Kilo 
class could have been avoided to save the 
exchequer big budget and little additional 
capability. This decision could also have 
expedited commencement of Project 75(I) 
and opening up of second production line. 
In the past, governments have often suc-
cumbed to influence of interested weapon 
manufacturers/lobbies within government 
structures, in their decision making which 
prevented any creation of indigenous man-
ufacturing. By now India would have had 
respectable numbers to sustain 24x7 Mis-
sion Based Deployment of the Indian Navy.

There have been discourses in the media 
and think tanks on the issue of SSN vs SSKs. 
Diesel submarines of lower displacement 
are often more useful in shallow waters. This 
provides them ability to sit at the bottom of 
the sea outside adversary’s harbours. This 
is an attribute which makes the submarine 
more potent for surveillance and opportune 
offensive action. SSNs on the other hand, 
have advantage of higher speeds hence 

quicker transit to area of potential engage-
ment. higher speeds also increase acoustics 
and therefore vulnerability of detection. The 
operational planners have to weigh these 
pros and cons in each combat scenario. The 
weapons package on these platforms are 
various types of torpedoes or combination 
of torpedoes and sub launched land attack 
/anti surface vessel missiles.

Conclusion
Significance of underwater assets is here to 
stay till such time new technologies evolve 
which make detection and surveillance of 
submarines easier. The competition between 
current superpower and emerging super-
power will continue till either multipolarity 
or bipolarity emerges in the international 
rule based order. World hasn’t witnessed a 
situation in which the reigns of economic 
and military power are in the hands of 
two different nations with entirely differ-
ent systems of governance. Therefore, the 
instability could be prolonged. This environ-
ment provides fertile canvas for committing 
strategic errors which could lead to military 
confrontation beyond diplomatic resolu-
tion. India would have to build capabilities 
and capacities for the uncertain times. It 
will be a fine balance between enhancing 
prosperity and military power. Approaches 
will demand astute political leadership, 
well informed committed bureaucracy and 
very professional Armed Forces capable of 
absorbing new technologies. It will need an 
‘AatmaNirbhar’ India and confident citizens 
whose foreign and security policies should 
be anchored around Indian centricity. SP

suBmarINes

Pacific. They enjoyed two advantages. The 
first was that the Russians were sending out 
nuclear submarines. Nuclear submarines, 
unlike their battery run cousins couldn’t 
become quiet, owing to the associated 
machinery that had to run because of their 
nuclear reactors which couldn’t be shut at 
sea. This assured the ASW forces some level 
of noise, which they could use to find and 
track these submarines. The second advan-
tage was that russian submarines had to 
exit narrow geographically constricted 
spaces to enter their Operation Areas, like 
the Greenland – Iceland – UK gap. Here, set 
piece arrangements could be made using 
fixed sound sensing hydrophone arrays on 
the ocean floor, sonobuoy fields, maritime 
patrol aircraft to monitor the buoys, ships, 
helicopters, and towed array carrying ships. 
In addition, nuclear powered attack subma-
rines would be available at hand to trail 
russian submarines once they had come 
past the set piece detection arrangements. 
This was an extremely expensive way to 
wage ASW. But there was no option. ASW 
was virtually bleeding resources.

Geography and ASW
The story of offensive ASW, which origi-
nated in the North Atlantic, continued to 
be mostly centred in the same area, and 
to a smaller extent, in the Mediterranean. 
Almost all r&D happened there. uSSr too 
developed ASW, but mostly the defensive 
variety. The rest of the world shopped for 
ASW equipment from these two sources, 
mostly based on their political allegiances. 
everything was not available to everyone. 
Luckily, everything was of not much use too 
to most. Designed for performance in the 
waters of relevance to russia, europe and 
uSA, that too almost entirely with noise pro-
ducing nuclear submarines as the targets, 
tropical navies had limited use for these. 
But most simply shopped if they had the 

money. Some even received them as gifts. 
A few responsible countries understood 
the situation and put money and mind into 
finding answers that best suited them.

Sudden Death & Resurrection
The massive ASW set up of the west sud-
denly became superfluous when USSR broke 
up in 1991. By the time the next enemy 
turned up for the western nations in ten 
years, two important things had changed. 
The new enemy, was diesel powered super 
quiet submarines, and the Operation Areas 
had shifted to the warm waters of the 
Indian Ocean. The west made some effort 
to learn from the experiences of the Indian 
Ocean countries which had made progress. 
But no one would tell. ASW being an expen-
sive area, the west had to now rethink their 
entire approach, anew, at great cost. New 
answers were sought with technology. Low 
frequency sensors developed for the erst-
while circumstances were tried in the new 
waters, with mixed results, as the God of 
physics wouldn’t relent. Mono-static sen-
sors became bi-static and then multi-static. 
But the results remained mostly the same. 
Sensor based ASW of yore, was going to be 
useless, regardless of the money spent.

realising the need for a whole new 
look, the uSN developed Full Spectrum 
ASW, a ten-step approach to fight subma-
rines. This new approach elevated ASW to 
a different level, combining diplomatic and 
intelligence effort at the national level, to 
the old elements of weapon/ sensor/ plat-
form development. Now, the sensor-based 
methods of the past came way down in 
the list of ten. No holds were barred. Now, 
even submarine crew of potential adversar-
ies were not safe in their homes. There was 
another great shift. having realised the dif-
ficulty in detecting, tracking and destroy-
ing submarines, it was decided, that sub-
marines now didn’t have to be destroyed. 

They just had to be ‘defeated’. In the new 
thought process, not letting the submarine 
succeed, was adequate ASW.

New Paradigms
But the sands shifted again. Before they 
could consolidate their new found method-
ologies, nuclear submarines again returned 
as enemy, now even more sophisticated 
than before. As if this was not enough, super 
quiet diesel submarines too joined the fray, 
with AIp systems further reducing their vul-
nerabilities. Operation Areas too expanded. 
Now it was the entire Indian Ocean, the 
China Sea and the West Pacific. The number 
of potential adversaries owning submarines 
too was increasing. With nuclear submarines 
of various hues becoming capable of claim-
ing the mantle of the next real capital ships 
of the oceans, this is set to further increase.

The world now stares starry eyed, at a 
vast array of miracles promised from the 
world of autonomous systems, artificial 
intelligence, fixed seabed sensors and big 
data analysis. But the lessons of the past 
throw up concerns. And a whole lot of 
questions arise. For instance, what is the 
assurance that the confidence derived from 
the solutions given by artificial intelligence 
is any less artificial?

Navies wield their weapons and sensors 
to wage war on behalf of their nations. This 
is a legal process, where every decision to 
kill is taken rationally, after weighing the 
necessity to kill, figuring out the mini-
mum force required, examining possible 
collateral damage, using gradated force 
and finally, killing when there is no other 
option. how much of this can happen, 
when machine is pitted against man?

Cost is another factor. While small auton-
omous systems can be much cheaper than 
the old-world manned platforms, they aren’t 
going to be inexpensive. Further, prolifera-
tion of submarine operating countries has 

expanded the areas where submarines could 
be encountered. What would be the quantity 
of equipment required to cover the humon-
gous areas in which submarines could oper-
ate? Who can afford the great cost?

All is Not Lost
The God of physics has his fair share of 
curses too for submariners. The most 
important one is the insecurity that comes 
from the fact that they can make out the 
strength of the forces arrayed against 
them, only by listening out. Any effort to 
break surface for a ‘look’, can be suicidal. 
Any serious targeting with long range 
weapons would require external cueing, 
which is not easy during conflict. Hear-
ing sonar transmissions from active long-
range towed arrays or dunking sonars is 
a cause for worry, as the submarine will 
never know whether it has been detected 
or not. They will also never know whether 
modern sonobuoys are lying silently 
around in water, sending information up to 
loitering aircraft. The first sign of danger in 
this case could be a series of sudden explo-
sions or the sound of torpedoes closing in. 
If the approach is to ‘defeat’ the submarine 
by harassing it, the enemy could even use 
explosives liberally (unmindful of the great 
harm this can cause to marine ecosystems) 
in submarine probable areas. The fact that 
the damage caused by explosives, increases 
with depth, too will play on the submari-
ners, as they think of safety deeper down.

Is the old form of ASW, where the sub-
marine Captain matched wits with a bunch 
of people who fought him from all three 
dimensions using their combined brains, set 
to change? Is the future submarine Captain 
going to run into a vast array of little autono-
mous underwater craft, whose presence he 
will never know? How is he to fight them?

The spectre brings to the fore a most 
basic emotion, fear. In fear, lies the key. SP

Anti Submarine Warfare... continued from page 5

Submarines – The Stealth Warriors... continued from page 3
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marketINg Feature

r
OSOBOrONexpOrT OFFerS 
The WIDeST range of weapons 
and military equipment for the 
Navy. The company’s catalog 
includes advanced combatant 

and auxiliary ships, as well as unique 
equipment for them.

The Project 12701 Alexandrit-E class 
coastal mine countermeasures (MCM) ship 
is a unique ship designed by the Almaz Cen-
tral Marine Design Bureau. Three ships have 
been built by the Sredne-Nevsky Shipyard.

The newest ship is designed to provide 
mine protection of naval bases, coastal sea 
areas and the exclusive economic zone, 
escort ships and transports during sea pas-
sage through detection and destruction of 
minefields. During low mine threat peri-
ods, the ships can be used for defence of 
a sea area.

A feature of Project 12701 Alexandrite-
e is that the deployment of advanced mine 
search and destruction equipment on a 
well-proven platform has resulted in a ship 
offering fundamentally new capabilities 
and characteristics.

This ship has the world’s largest mono-
lithic fiberglass hull made with vacuum 
infusion. The advantage of such a hull is 
its high strength and “invisibility” for mag-

netic mines, which ensures the mine resis-
tance of the ship. Such a hull offers a lon-
ger service life (over 30 years) than a hull 
made of low-magnetic steel and is much 

lighter than its counterparts.
The ship provides for mine hunting by 

an advanced method using remote oper-
ated vehicles (rOVs) searching for mines 
ahead of the ship. The ship has unique sta-
tion-keeping capabilities in high sea states 
and can detect and neutralise silted mines 
in Sea State 5.

The necessary precision navigation 
equipment is available on board the ship 
for effective countermine operations.

The ship uses large-diameter low-noise 
propellers placed in noise-reducing pods to 
protect against acoustic mines.

The minehunter offers high maneu-
verability through the use of an effective 
thruster system. Its designers paid much 
attention to crew habitability. The ship has 
all the conditions for watch keeping and 
rest for a long time.

Automated control of the ship, its main 
systems and equipmentis coupled with 
bridge watchkeeping.

The project provides for the formation of 
an anti-mine contour using the latest sonars 
placed both on the ship’s hull and rOVs. SP

A New Era in 
Countermine Warfare

Specifications
Displacement, full load 890 t; 

Length 61.6 m;

Beam 10.3 m;

Draft 3.1 m;

power plant 2 x 2500 hp diesels, 4 x diesel-generators;

Max Speed 16.5 knots;

Cruising range 1500 nm;

endurance 10 days;

Complement 44;

Armament 1 x 30 mm AK-306 CIWS;

1 x 14.5 mm MPTU machine gun mount;

8 x Igla MANpADS.

Project 12701 Alexandrit-E
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SP’s Naval Forces (SP’s): Can you take us 
through your journey in India, till date, 
based on collaborations for – C-17, P-8I, 
Apache and Chinook?
Surendra Ahuja (Ahuja): India is one of 
the world’s fastest growing defence mar-
kets, and Boeing has had a presence in the 
country for over 75 years now. I’ve been 
privileged to be a part of this journey that 
has seen several milestones in the last year 
alone.

Our proven portfolio of products and 
services offer unmatched operational capa-
bilities across the entire mission spectrum, 
and has made us a strong partner in the 
mission readiness and modernisation of 
India’s defence forces. Today, India has 
11 C-17 Globemaster IIIs, eight P-8Is (with 
four more on order), 22 AH-64E Apaches 
(with six more on order) and 15 CH-47F(I) 
Chinooks.

The Indian Air Force inducted their 
first Chinook and Apache helicopters in 
2019 and we recently completed all deliver-
ies, 15 Chinooks and 22 Apaches. We also 
delivered the 11th C-17 Globemaster in 
2019. We also modified and delivered two 
777-300ER aircraft that will serve as India’s 
head of State aircraft.

earlier this year, the Ministry of 
Defence signed the contract for the acqui-
sition of six Apaches for the Indian Army. 
In line with our commitment to bringing 
the best of Boeing to India and Make in 
India, the Tata Boeing Aerospace Limited 
facility has been producing aero-struc-
tures for Boeing’s AH-64 Apache helicop-
ter for the uS Army and international cus-
tomers. This also speaks volumes about 
India’s indigenous manufacturing and 
technology capabilities.

Boeing is also providing pilot train-
ing for the Indian Air Force fleet of the 

C-17 aircraft while construction is under-
way in another facility for training Indian 
Navy pilots on the p-8I. The Indian Navy 
has been flying the P-8I extensively on 
various missions. India’s P-8I fleet is sup-
ported through Boeing’s services business 
by providing performance-based logistics, 
spares, ground support equipment, as well 
as field service representative and on-site 
engineering support. The C-17 simulator 

training center in Gurgaon has completed 
thousands of training hours for aircrews 
and loadmasters.

These are significant milestones and it 
is very gratifying to be a part of this jour-
ney together with 3,500 of my colleagues 
who are shaping Boeing’s legacy in India.

SP's: Government of India has intro-
duced a few initiatives such as - Make in 

India, Skill Development, AatmaNirbhar 
Bharat (Self-Reliant India). How does Boe-
ing plan to align its activities with these 
initiatives?
Ahuja: Boeing has always supported the 
development of indigenous aerospace and 
defence capabilities in India and through 
our 75 years presence in the country we 
have invested in partnerships with the 
Indian aerospace ecosystem in skilling, 
research & technology, and manufactur-
ing. Our growing partnership with the 
country’s defence forces and our expand-
ing supplier base makes it imperative for 
us invest in, develop, and nurture talent.

Our sourcing from India stands at close 
to $1 billion a year from 225 suppliers who 
are manufacturing critical systems and 
components for some of Boeing’s most 
advanced products. Boeing continues to 
grow a globally competitive supplier base 
in India, with strong partnerships that are 
aligned with the government’s AatmaNirb-
har Bharat vision.

Tata Boeing Aerospace Limited (TBAL), 
Boeing’s joint venture with Tata Advanced 
Systems Limited, is an example of Boe-
ing’s strategic focus on ‘Make in India’ and 
marks a major step towards the co-devel-
opment of integrated systems in aerospace 
and defence in India. Our efforts in TBAL 
align not just with the government’s mis-
sion Make in India but with the prime Min-

“We have invested in  
partnerships with the  
Indian Aerospace 
Ecosystem”

“We are excited about our ‘By India-For India’ proposal for the F/A-18 Super Hornets Block III, that will build on 
Boeing’s existing and on-going successful sustainment programmes for the Indian Navy and will develop the depth 
and breadth of specific capabilities to sustain the aircraft from India, in partnership with the Indian Navy, uS based 
suppliers and Indian partners.” Surendra Ahuja, Managing Director, Boeing Defence India speaks exclusively to  
SP’s Naval Forces.

(Top) Boeing is excited about its “By India for India” proposal for the F/A-18 Hornets Block III to India
(Above) Indian Navy has been flying P-8I extensively on various missions

“The recently signed 
agreement on Basic Exchange 
and Cooperation Agreement 
(BECA) is a significant step 
toward contributing to an even 
closer defence and security 
partnership between the two 
countries”

“Our sourcing from India 
stands at close to $1 billion a 
year from 225 suppliers who 
are manufacturing critical 
systems and components 
for some of Boeing’s most 
advanced products. Boeing 
continues to grow a globally 
competitive supplier base in 
India, with strong partnerships 
that are aligned with the 
government’s AatmaNirbhar 
Bharat vision.”

phOtOgraphS: Boeing

Continued on page 10...

EXCLUSIVE
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ister’s call of Make in India, for the World 
- the call that he made during the Defexpo 
in Lucknow in February 2020. I say this 
because the Apache fuselages made in this 
facility in hyderabad are indeed meant for 
not just the six Apaches that the Indian 
Army is on contract with Boeing for but 
also for the Apaches for customers around 
the world, including the uS Army.

We are also collaborating with Indian 
companies to develop capabilities in the 
country so that they can perform mainte-
nance locally, including heavy checks and 
supply of indigenous equipment. Air Works 
India, in partnership with Boeing, com-
pleted the first heavy maintenance check 
for the first P-8I in 2019. Further capabil-
ity development planning is in the works to 
support the growing P-8I fleet, improving 
the local aviation ecosystem while ensuring 
quicker and more affordable turnaround 
for the Indian Navy.

The Boeing India engineering & Tech-
nology Center (BIeTC), with a strong 
presence in Bengaluru and Chennai, is 
leveraging a talented pool of employees 

to contribute to global aerospace and 
defence growth. Our engineers in India 
undertake high-quality, advanced aero-
space work that supports areas as diverse 
as test and evaluation; development of 
advanced, environmentally friendly coat-
ings; data analytics for next-generation 
airplane health management; innovation 
on Internet of Things and Digital Trans-

formation; and development of software 
tools that enable airlines to improve their 
operations, and work with airports to 
enable de-congestion and navigation at 
reduced costs.

Additionally, our various initiatives 
focused on skill development are training 
hundreds of pilots, aircraft maintenance 
engineers, technicians and frontline fac-
tory workers and creating a robust aero-
space and defence ecosystem in India.

SP's: The Indian Armed Forces expect 
the selected OEMs (for some of their key 
modernisation programmes) to comply 
with the Transfer of Technology and 
Make in India. What is the perspective of 
Boeing on this front?
Ahuja: India and the uS have made land-
mark progress to bolster strategic and 
defence ties; from the designation of “Major 
Defence partner” to holding “2+2 dialogues” 
and bi-lateral and multi-lateral security dia-
logues and military exercises. The defence 
cooperation environment between the two 
governments have changed considerably 

in the past few years and there’s increased 
cooperation in joint military exercises, 
technology transfers, collaboration through 
co-production, and Defence Technology 
and Trade Initiative (DTTI) for developing 
and sustaining dialogue between Indian 
and uS industry on defence technology and 
industrial cooperation. The recently signed 
agreement on Basic exchange and Coop-
eration Agreement (BECA) is a significant 
step toward contributing to an even closer 
defence and security partnership between 
the two countries.

We are excited about our ‘By India-For 
India’ proposal for the F/A-18 Super Hornets 
Block III, that will build on Boeing’s existing 
and on-going successful sustainment pro-
grams for the Indian Navy and will develop 
the depth and breadth of specific capa-
bilities to sustain the aircraft from India, in 
partnership with the Indian Navy, uS based 
suppliers and Indian partners. This will not 
only improve aircraft availability and afford-
ability for the Indian Navy but will also build 
expertise in the Indian supply chain to sus-
tain F/A-18 Super Hornets from India. SP

“Boeing: We have invested in partnerships... continued from page 9

“We are also collaborating 
with Indian companies to 
develop capabilities in the 
country so that they can 
perform maintenance locally, 
including heavy checks 
and supply of indigenous 
equipment”

n SP’S correSPondent

The Company: Dillon Aero
Dillon Aero’s M134D is the only fully 
tested, qualified, and combat-proven 
7.62mm Gatling Gun system available in 
the market today. Supplied to u.S. Special 
Operations Forces from 1989 onwards, 
the M134D is designed, produced, and 
supported by an ISO 90001:2008 certified 
company. With the family name (and hard-
won company reputation) affixed to every 
delivered weapon, personal pride and com-
mitment to excellence is clearly evident in 
every product that is delivered.

The M134D weapon benefits from 
world-class product support, including 
design-engineering, system installation 
and operator training. Moreover, product 
warranty is also ensured for end-to-end 
reliability, maintainability and operational 
effectiveness. Additionally, Dillon Aero’s 
extensive and dedicated vendor base has 
been delivering for the past 25 years.

Dillon Aero’s many patented improve-
ments to the Vietnam War era’s 7.62mm 
Gatling Gun, include upgrades to the 
weapon’s Feeder/ De-linker, Gun Bolts, 
Top Cover & Blade Safing Sectors, Gun 
rotor, and Ammunition Magazines. These 
enhancements have effectively elimi-
nated all previous shortcomings and have 
improved M134D’s reliability, ease of use, 

maintainability & durability and opera-
tional effectiveness.

Replica of the Mini Gun
recent “knock-off” copies of the M134D, 
do not come close to meeting customer’s 
expectations viz workmanship, perfor-
mance and end-to-end system support.

Sales of Mini Gatling Gun System to US 
Military
It is important to note that ONLY Dil-

lon Aero’s Mini-guns are mounted on uS 
DoD Aircraft, since the Vietnam war. Con-
versely, the knock-off copy of the prod-
ucts, is yet to be combat proven. Moreover, 
since 2015, Dillon Aero is the SOLE and 
exCLuSIVe manufacturer authorised by uS 
Military to supply Mini Gatling gun system. 
Such contracts signify:-
zz Dillon Aero’s commitment, to timely 

delivery. 
zz Confidence in Dillon Aero’s brand, 

product, and company.

zz That Dillon Aero’s pricing is fair and 
reasonable.

zz Demonstrate satisfactory on-time 
delivery, conformance to standards 
and after sales product support by Dil-
lon Aero.

International Sales
Dillon Aero has built and delivered over 
6500 M134D weapon systems, to over 35 
countries worldwide.

In India, Dillon Aero has entered into 
a partnership with Max Aerospace to 
develop, sustain and provide after-market 
support for these products to the Indian 
military. Max Aerospace is an established 
and fully licensed company with expertise 
in Airborne weapons systems for over two 
decades. The plan is to produce the weapon 
system, in India under “AatmaNirbhar 
Bharat”, to provide self-sufficiency to the 
Indian armed forces.

Conclusion
The question that the end user needs to 
ask, do we want to put our soldiers at risk 
with a system that has proven, time and 
again to be ineffective and a company that 
is unable to support such sales?

The most important decision a cus-
tomer, therefore, needs to make is to 
choose between systems manufactured by 
Dillon Aero or buy replicas. SP

Off late, sales of Mini Gatling gun replicas to international customers by the 
other company, have not gone well. A few of such sales are:

Country Problems or Issues Result

Multiple 
Demonstrations

The replica manufacturer has attempted demonstrations around the 
world, but they have continuously had performance problems with locally 
manufactured ammunition.

The replica manufacturer takes its own ammunition for such demonstrations. 
Once their guns are purchased, the recipient country perforce has to purchase 
the compatible ammunition from select vendor to ensure operational 
availability of the weapon system.

Indonesia The replica guns have not been able to successfully fire using local ammunition. 
All attempts to rectify the defect have ended up with multiple jams and 
misfeeds.

The Indonesian MoD cancelled a large contract, with this replica manufacturing 
company. The Indonesian MoD has since then witnessed a successful 
demonstration of Dillon Aero system. This is followed by a new contract 
released to Dillon Aero, in December 2019.

Turkey Turkey has been having trouble in firing the replica weapons with local 
ammunition. Effectively, the guns are not firing well and the support from the 
replica manufacturing company has been very minimal.

Many of the weapon systems are lying idle and not being put into operational 
use. 

poland All units that were delivered by the replica manufacturer failed visual and 
firing inspection.

Polish MoD has now contracted Dillon Aero to “fix” the problems and bring 
the defective guns back into working condition. The polish MoD has cut all 
ties, with the replica manufacturing company. 

The M134D Dillon Aero Gatling Gun System

The M134D Gatling is a proven weapon system used in over 35 countries

phOtOgraph: Dillon aero
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NAVANTIA SHIPYARD IN CARTAGENA has successfully 
carried out the power-up activity tests to the S-81 “Isaac 
Peral” submarine. The S-81 is the first of four S-80P class 

submarines under construction for the Spanish Navy by Navan-
tia. This is a relevant safety-related commissioning milestone 
prior to delivery. The power-up is the very first time in which 
the boat is electrically energised. This involves the start-up of 
the main electricity distribution networks, as well as the emer-
gency systems, which allow the gradual electrification of all the 
submarine’s equipment. The power-up is carried out in order to 
check the submarine’s correct operation, both individually and 
integrated along with the rest of its equipment.

The S-80P submarines are 3,000 tonne non-nuclear sub-
marines provided with a revolutionary third generation Air 
Independent propulsion (AIp) system, powerful attack capabili-
ties including heavy weight torpedoes, mines and submarine 
launched anti-ship and cruise missiles, etc. This is quite an 
exceptional performance, in fact, the capacity to launch subma-
rine cruise missiles (SLCM) is unique for non-nuclear NATO sub-
marines. The S80P submarines are proposed as baseline for the 
P75(I) project for India. The S-81 shall be launched during the 
spring of 2021, as planned. SP

Navantia Passes the First Safety Milestone of the  
S-81 Submarine: The Power-up

The Electrical Distribution Networks, both the main and Emergency Ones, of the 
Submarine have been put into operation

APPOINTMENTS
ministry of defence, 
India appointed V.L. 
kantha rao, a 1992 
batch Ias officer of 
mP cadre, as the 
next director general 
(acquisition) in the 
defence ministry. rao 
was working as an 

additional secretary in the department 
of defence Production in the ministry 
of defence before his appointment as 
dg (acquisition) was confirmed by the 
appointments Committee of the Cabinet 
chaired by Prime minister Narendra 
modi. as director general (acquisition), 
rao will supervise all Capital Procure-
ment of the Indian armed forces through 
the acquisition Wing of the defence 
ministry.

the appointments 
Committee of the 
Cabinet also named 
rao’s successor in 
the department of 
defence Production. 
sanjay Jaju, who was 
hitherto Joint secretary 
in the same depart-

ment, has been promoted as additional 
secretary. sanjay Jaju is a 1992 batch 
Ias officer of telangana cadre.

SuperSONIC MISSILe ASSISTeD 
reLeASe of Torpedo (SMArT) has 
been successfully flight tested on 

October 5, 2020 at 1145 hrs from Wheeler 
Island off the coast of Odisha. All the mis-
sion objectives including missile flight 
up to the range and altitude, separation 
of the nose cone, release of Torpedo and 
deployment of Velocity reduction Mecha-
nism (VrM) have been met perfectly.

The tracking stations (radars, electro 
Optical Systems) along the coast and the 
telemetry stations including down range 
ships monitored all the events.

SMArT is a missile assisted release of 
lightweight Anti-Submarine Torpedo Sys-
tem for Anti-Submarine Warfare (ASW) 
operations far beyond Torpedo range. 
This launch and demonstration is signifi-
cant in establishing Anti-Submarine war-
fare capabilities.

A number of DrDO laboratories includ-
ing DrDL, rCI hyderabad, ADrDe Agra, 
NSTL Visakhapatnam have developed the 
technologies required for SMArT.

Defence Minister rajnath Singh con-
gratulated the DrDO Scientists for the 
important feat.

Secretary DD r&D & Chairman DrDO 

Dr G. Satheesh reddy, said that SMArT 
is a game changer technology demonstra-
tion in the Anti-Submarine Warfare. SP

Successful Flight Test of SMART

MEMBER / PARTNER OF

MIL-STD-461 SPECIFIES THE 
reQuIreMeNTS for the control 
of electromagnetic interference 

characteristics (emissions and suscep-
tibility) of electronic, electrical, and 
electromechanical equipment/system/ 
subsystems (Rack mount/Wall mount/ 
Floor standing) designed for various 
agencies of the Department of Defence 
(DoD). MIL-STD-461 has been an active 
document since 1967 and has undergone 
several revisions over the years due to 
changes in electromagnetic environment 
(eMe) caused by the rapidly increasing 
use of electronics and advancements in 
technology.

ERDA has vast EMI/EMC testing expe-
rience of different electrical and electron-
ics products made for defence application 
like control panels for Missile launcher, 
Missile controller, radar System, Flood 
detection for Navy application & Motors 
for Naval application.

erDA is fully equipped, capable and 
accredited as per ISO/IEC 17025:2017 to 

perform testing as per e & F revisions of 
MIL-STD-461. ERDA is equipped with 10 
meter Semi Anechoic chamber having 
3 ton weight bearing capacity to accom-

modate big & bulky equipment. In-house 
testing of equipment, in excess of 20 feet 
in length and weighing up to 3 tons is 
already performed. SP

EMI/EMC testing as per MIl-STD-461

Tests undertaken at ERDA as per  
MIl-STD-461 Revision E & F 

Test Name  Test Description

CE 101 Conducted Emissions, Power Leads,30 Hz to 10 kHz

CE102 Conducted Emissions, Power Leads,10 kHz to 10 MHz

CS101 Conducted Susceptibility, Power Leads,30 Hz to 150 kHz

CS114 Conducted Susceptibility, Bulk Cable Injection, 10 kHz to 200 MHz

CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse excitation

CS116 Conducted Susceptibility, Damped Sinusoidal Transients, Cables and 
Power Leads,10 kHz to 100 MHz

RE101 Radiated Emissions, Magnetic Field,30 Hz to 100 kHz

RE102 Radiated Emissions, Electric Field,10 kHz to 18 GHz

RS101 Radiated Susceptibility, Magnetic Field,30 Hz to 100 kHz

RS103 Radiated Susceptibility, Electric Field,2 MHz to 18 GHz(up to 50V/M)



we at sp guide publications  

(founded way back in 1964 by shri s.p. baranwal, founder publisher and founder editor)  

are proud to state

First time,  

SP Guide Publications participated in nomination process for  

aerospace media awards in 2019
AND, sp guide publications emerged as a winning media with 

seven articles nominated as finalists under 4 categories
whereas, aviation week & space technology group 

had their five articles nominated as finalists

whereas, flightglobal group 

had their five articles nominated as finalists

whereas, ihs jane’s group 

had their two articles nominated as finalists 

and indeed, sp guide publications is further proud to state  

that it received the award: aerospace media awards - asia 2020 under  

best propulsion submission  

for the article “engine leasing” published in  
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Civil  Leasing

in general, the airline industry is capital intensive 
and the aircraft used by it are high cost and long life assets. 
Moreover, how these aircraft come to be flying with a particu-
lar airline is not always the result of a simple purchase form 
the aircraft Original Equipment Manufacturer (OEM). The most 
common modus operandi is a sale and leaseback wherein a 
tripartite agreement between the airline that originally booked 
an aircraft with the OEM lets a leasing company buy it from the 
OEM and then the airline leases it from the leasing company. 
Payments to OEMs include options (amounts paid in advance 
to book an aircraft purchase), purchase rights, deposits and 
progress payments. While aircraft leases have been in vogue 
ever since airlines started sprouting up, engine leasing market 
started emerging only around three decades ago. At first glance, 
leasing of an engine differentiated from purchase or lease of an 
aircraft of which it is a part, appears befuddling, but there are 
financial reasons for this to happen which have evolved from 
experience over decades of commercial operations.

ENGINE LEASING
It is customary for a car or a load carrying vehicle to be designed 
to carry a single (the same) engine for its entire life; in contrast, 
an aircraft engine is a replaceable part of the aircraft which gets 
replaced several times during an airframe’s useful life, depend-
ing on aircraft type, utilisation rate, company policies, regula-
tory mandates and occasionally due to accidents/incidents. As 

aircraft down time is expensive in terms of lost revenue, airlines 
generally maintain a number of spare engines to ensure air-
craft are not grounded when engines are removed for normal 
maintenance or as a result of failure. Prior to development of 
the aircraft spare engine leasing business, airlines had to man-
age engine removals via spare engine ownership or expensive 
emergency engine leasing. Aero engine leasing is not as old as 
aircraft leasing and not long ago operators owned their engines 
including the spare ones they needed. However, as engines 
became more powerful and more technically advanced, their 
costs also skyrocketed; in addition to initial costs, their mainte-
nance costs also increased considerably. Engine leasing became 
attractive for the same reasons as aircraft leasing in a capital 
intensive, cost conscious resource milieu. When an aircraft is 
acquired by an operator, it would normally establish an engine 
life cycle management plan so as to maximise on wing time and 
reduce workshop time to the minimum. This plan aims at find-
ing a middle ground between airworthiness perspectives and 
cost saving considerations over engine life cycle.

Aircraft spare engine leasing is separate from aircraft leas-
ing because engines require more intensive technical manage-
ment. Since engine overhauls are one of the largest airline oper-
ating cost segments, each overhaul must be closely managed. 
Engine lessors work with airline customers to optimise the cost 
and ready availability of spare engines at short notice. Pratt & 
Whitney (P&W), a leading engine OEM has its engines mounted 

Aircraft spare engine leasing is separate from aircraft leasing because engines require more 
intensive technical management

EnginE LEasing

Shannon EnginE Support LimitEd SpEciaLiSES in providing SparE EnginE LEaSE SoLutionS to cFm56 and LEap opEratorS around thE gLobE

By Group Captain a.K. SaChdev (retd)

on more than 130 different aircraft types including regional air-
liners, business jets, general aviation aircraft and helicopters. 
To support this vast market and related Maintenance Repair & 
Overhaul (MRO) activities, P&W claims that it offers the largest 
engine rental and exchange pool of any engine OEM in the form 
of more than 850 engines worldwide to support its MRO activi-
ties. The other leading engine OEM is CFM International, a 50/50 
joint company formed in 1974 by Snecma (Safran) in France and 
GE in the US. Shannon Engine Support Limited (SES), a wholly-
owned subsidiary of CFM International, specialises in provid-
ing spare engine lease solutions to CFM56 and LEAP operators 
around the globe. Headquartered in Shannon, Ireland, with 
marketing offices in Beijing and Budapest, SES has a portfolio of 
over 200 CFM56 and LEAP spare engines, including CFM56-5B, 
CFM56-7B, LEAP-1A and LEAP-1B engines. SES’ 13 strategic 
pool locations give SES both the capacity and the reach to sup-
port airlines operating CFM engines worldwide. The Rolls-Royce 
& Partners Finance companies (collectively, the “RRPF Affili-
ates”) are a collection of 50 per cent owned domestic and foreign 
joint ventures with Rolls-Royce, another leading manufacturer of 
commercial aircraft jet engines. The RRPF affiliates are primar-
ily engaged in two business activities: lease financing of aircraft 
spare engines to a diverse group of commercial aircraft opera-
tors worldwide and sale-leaseback financing of aircraft spare 
engines to Rolls-Royce for use in their 
engine maintenance programmes. GE 
Engine Leasing Holdings Incorporated 
is another big name in engine leasing 
business. Besides these, there are doz-
ens of companies like Engine Lease 
Finance and Willis Lease which have 
spare engines to lease out for lease 
rentals include long term lease on the 
one end and short term ones, even on 
a daily basis, on the other. Perhaps 
the most dynamic part of the engine 
leasing market is the short term leas-
ing segment in the newer narrow body 
engine types. 

INDIAN SCENARIO
Regrettably, India produces no com-
mercial aircraft and its entire airline industry is reliant on 
import of foreign-built aircraft under lease or ownership. The 
Indian scene is dominated by lease in contrast to ownership. 
Aviation finance and leasing are not covered under any specific 
legislated Act in India, but are governed by Indian contract laws, 
Indian company laws and Indian foreign exchange regulations. 
Also, the (Indian) Aircraft Act, 1934, read with the (Indian) Air-
craft Rules, 1937 and the Civil Aviation Requirements (CARs) 
promulgated by the Directorate General of Civil Aviation (DGCA) 
from time to time, governs important aspects of aircraft leasing 
in India. In this context, it is pertinent to point out that Inter-
national Civil Aviation Organisation (ICAO) has not provisioned 
for a formal definition of the term ‘lease’ in relation to aircraft. 
This is basically because national laws governing lease contracts 
vary and the negotiating process results in individual variations 
in the terms and conditions of aircraft leases since these are 
usually tailor-made to specific situations. However, ICAO’s Man-
ual on the Regulation of International Air transport (Doc 9626), 
describes ‘aircraft leasing’ as the rental rather than purchase of 
aircraft by an aircraft operator from another operator or a non-
air operator entity. In essence, an aircraft lease is a contractual 
arrangement in which an aircraft operator (the lessee) rents an 

aircraft from either another operator or a financial institution 
(the lessor). India has ratified the 1997 Article 83bis of the Con-
vention on International Civil Aviation 1944 which was the first 
substantial amendment of the Convention and came about in 
response to industry growth and leasing trends. Under Article 
83 bis, a bilateral agreement can be signed between the avia-
tion authorities of two contracting states and that agreement 
transfers and delegates the responsibility for the regulation and 
safety oversight of an aircraft in accordance with the require-
ments of the state of registration from that state to the air trans-
port authorities in the airline’s home state. DGCA meticulously 
maintains a register of aircraft with details of aircraft type,, year 
of manufacture, full name and address of the owner or lessor 
and of the operator or lessee. The notable point is that there is 
no engine-specific register in India to record separate registra-
tion title of an engine on an aircraft, whether maintained by 
DGCA or any other registry. The certificate of registration for the 
aircraft does not include details of the engine(s) mounted on it.

CONCLUDING REMARKS
Aircraft engine leasing is a highly effective and economical alter-
native even for large operators who own the majority of their 
engines as they too need leased engines in times of high unsched-
uled engine removals ( UERs), Life Limited Parts (LLP) shop vis-

its etc. The flexibility to plan removals, 
UERs, warranty issues etc, relies upon 
the use of leased assets. In reality, 
the cost of ownership versus leasing 
can make a huge financial impact on 
the operators. Although engines are 
increasingly reliable, they are complex 
and when they are removed from air-
craft for maintenance, repairs can take 
a long time to complete. Also, some 
events such as bird strike cannot be 
predicted. Spare engines are a small 
segment, around two percent, of the 
total aviation finance market. 

Digital technologies and Artifi-
cial Intelligence are helping airlines 
reduce spare engine requirements by 
accurately predicting engine removals, 

but spare engines are vital as all engine removals cannot be pre-
dicted. Although no figure can be put on the number of spare 
engines required by an airline, the generally accepted ratio is 
one for every ten in use. However, local conditions, airline finan-
cial health considerations and operational models may dictate 
variations from this thumb rule. There is tough competition 
amongst the engine leasing market players to provide more and 
more attractive and innovative options to lessees. Cost focused 
airlines are increasingly able to reduce the required number of 
dedicated spare engines and where possible, rely on the spot 
market, pooling or engine availability services. These non-
dedicated spare engine services can in theory, increase overall 
asset utilisation across the market and reduce costs for airlines. 
Another healthy trend is availability of “green time” engines; 
the term refers to older engines with limited life remaining that 
have been taken from aircraft that have been retired. These are 
offered into the market by a used parts company and very often 
they are held on the lessor’s books for very low values and it is 
possible for these lessors to offer the engines into the spot mar-
ket at attractive short-term rental and utilisation rates. In gen-
eral, the trends for the engine leasing market appear to favour 
the airlines. SP
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formal definition of the 
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