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MESSAGE

The Indian Navy has been a strong proponent of indigenisation and
considerable ground has been covered in the ‘Float’ and ‘Move’ categories of
Naval platforms. Concurrent impetus is also being accorded to self-reliance
in the ‘Fight’ component. Towards this, existing Gol policies and initiatives
are being harnessed to utilise the full potential of Indian industry and
academia.

The maiden ‘SWAVLAMBAN’ is one such additional endeavour, to
enable and encourage the Indian industry and academia to participate in INs
indigenisation efforts. The document provides a roadmap for developing
indigenous capabilities, and enables industry to better appreciate Navy’'s
requirements and priorities.

The release of the ‘SWAVLAMBAN’ would provide a platform for R&D
hubs, designers, manufacturers and academia to understand and align their
capacities and know-how in meeting the user’s requirements. The Indian
Navy looks forward to strengthening this partnership to mutual benefit, and
provide further fillip to self-reliance efforts in naval systems and weapons.
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MESSAGE

The current geopolitical scenario demands a strong Navy for the
nation, necessitating focused acquisition of enabling technologies that
will pervade futuristic warfare. It is, thus, imperative to develop a
blueprint for indigenous development programs, whilst minimising
expenditure on high imports and consequent dependence on other nations
for sustainability. The ‘MAKE IN INDIA’ initiative of Gol coupled with
simplified procurement procedures and offset clauses have paved way for
greater participation of private industry and MSMEs.

Over the last few years, the Indian defence Industry has matured in
state of the art manufacturing prowess. The progress made in acquiring
capabilities in design and precision manufacturing, using niche technology
of international standards, are indicative of their willingness and ability in
partnering the Indian Navy in its developmental efforts. We are convinced
that the domestic industry is all fired up to go the extra mile in providing
the armed forces with indigenous design and development of Naval
Systems and Weapons through collaborative approach and joint ventures.

The first edition of the ‘SWAVLAMBAN’ is yet another reassertion
for our commitment to make India emerge as the state-of-the-art
manufacturing hub for naval systems and weapons. | am sure that the
‘SWAVLAMBAN’ would achieve its objectives in providing a technological
road map and enable synergising of capabilities of DPSUs, OFB, Private
Industry, DRDO and Academia. The Indian Navy looks forward to
longlasting partnership and expansion of the industry base in
manufacturing of naval systems and weapons.

Jai Hind, Shano Varuna

(G Ashok Kumar)
Vice Admiiral
Vice Chief of the Naval Staff
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CHAPTER 1

INTRODUCTION TO INDIAN NAVAL INDIGENISATION PLAN

1. Indian Navy6 s externdeacross the entire spectrum of security
of the nation ranging from activities benign, to those of constabulary
and military. Thus, from peace keeping, low intensity maritime
operations to high-intensity hostilities, both conventional and nuclear,
Indian Naval platforms are required to be equipped with system s that
can face retribution yet perform as desired across all these roles in a
multi threat scenario. The Indian Navy (/M) needs to perform these
varied tasks in the ever expanding domain cohabitated by neutral and
multinational/ extra regional forces in the Indian Ocean Region (IOR).
In the last two decades, the capabilities available with our potential

adversaries have grown considerably. The Indian Navy, therefore,
needs to acquire adequate deterrent war fighting capabilities.

2. In the past, the /N sourced military technology through import .
This option had to be exercised since our own research organisations
and industry had not developed any major military systems to reach
technological relevance in the domain of warfare. The lack of credible
R&D in military technology, inadequate amalgamation between R&D
and manufacturing sector, near absence of an integrated approach
amongst users, designers and manufacturers were some of the
reasons for our inability to achieve satisfactory levels of self-reliance
in the defence technologies. Further, issues such as unviability view
economy of scales and technology-denial regimes, etc., were also
major factors those impeded development and manufacturing of
home grown military technology and equipment.

3.  Conscious of these constraints, Indian Navy embarked upon
development of ship borne systems through two routes; one to
harness the R&D potenti al at DRDO
of Technologyd (ToT) Overaperiod of ine,s t r \
while the technology absorption has matured in certain areas, a large
gap still exists in the development of critical technologies, viz., system
engineering, materials, hi-tech components, weapons and advanced
manufacturing processes.
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4.  The /N has acquired adequate expertise in the hull design and
construction of various types of warships. In the field of propulsion
systems (barring Marine Gas Turbines and Propulsion Diesel Engines)
and related auxiliaries, support services like air conditioning,
refrigeration, etc., production capabilities are available in the country.
We are also reasonably selfsufficient in power generation and
distribution systems, communication systems, Combat Management
Systems, Sonars and Electronic Warfare Systems.

5. Indigenous development in weapons and their control elements,
sensors, Radars, Fire Control Systems, etg however, fall much below
par and need to be pursued with vigour. Although we possess design
capabilities and to some extent the production base, considerable
performance enhancements are required in the field of underwater
weapons and sensors, Multifunction Radars, IT based systems, etc.,
as their critical subsystems and components are still being imported.

6. The role of the indigenous industry in defence manufacturing
sector cannot be over emphasised. The entire industrial might of the
country, whether it is the OFB, Public Sector Units (PSUs), Defence
Public Sector Units (DPSUSs), large private industries or Medium, Small

and Micro Enterprises (MSMES), need to partner b achieve the goal

of self-reliance of the /NV. They should become the stakeholders of

the plan and provide not only the much needed technical knowhow
and share their vast manufacturing
concepts and proposed capability to fructification in the form of world

class defence hardware that would serve the needs of the /NV.

7. Categorisation o f S Mhe pshisbuildng u i p
materials, equipment and systems onboard an /N warship can be
classified into the following three categories: -

(a) Float. This category encompasses all materials,
equipment and systems associated with the hull structures and
fittings including deck machinery.

(b) Move. Equipment under this category encompasses
propulsion system, power generation diesel/ gas/ steam turbine
engines, alternators, associated control systems (Integrated
Platform Management System/ Automatic Power Management
System), Auxiliary Equipment/ systems viz. Pumps, AC &

me




8.

Refrigeration plants, Compressors, Switchboards,
Communication equipment, Firefighting Systems etc.

(c) Eight . Equipment under this category encompasses
all types of ship borne weapons & sensors, armament that
directly contributes to the combat capability of the platform.

Indigenisation Strateqy . Indigenisation is undertaken at

three distinct levels of complexity viz., systems, subsystems and
spares level. These are elaborated below=-

9.

(a) System Level . This level includes system as a whole
and is primarily based on Naval Staff Qualitative Requirements
(NSQR). Due to requirement of ab-initio development and
inherent complexity, systems are typically developed by DRDO.

(b) Subsystem Level . At the second level are the
subsystems which form part of individual systems. Subsystems
are indigenised based on specifications generated by /NV.
Indigenisation at this level can be undertaken through a
combination of DRDO and industry, depending on the
complexity of the technology involved.

(c) SparesLlevel . The third and very important aspe ct of
indigenisation is sustenance of inventory through regular
replenishment of spares. These are the low technology, fast
moving items which can be indigenised directly by the industry.

An indigenisation strategy has been formulated accordingly to

bridge the gap between the desired capability and that existing.
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10. Till the recent past, indigenisation was focused on import
substitution through reverse engineering and was limited to
components/ subsystem. This method, though helpful in management
of existing inventories, the IN remained saddled with decades old
technology. Indigenisation strategy is, therefore, primarily focused on
technology development in gap areas rather than requirement based
indigenization.

What
Environmental Technology Medium
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11. Technology development focusses on the knowledge areas.For
each technology area, environmental scan is conducted and
technology base available within the country is identified. In order to

optimize the developmental tim eline, technologies for which feasibility
exists are classified into three categories depending upon level of
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technology and timeframes for indigenisation. Technologies for which
sufficient order quantity are available and technology easily accessible
are reserved for industry. Where higher level of technology is
required, help of academia is sought and technologies which are
futuristic in nature or not feasible for development due to cost

considerations vis-a-vis numbers involved, are reserved for DRDO.

12. Product development is aimed at indigenisation of a specific
product. Development of products is the preferred mode of
indigenisation in situations where urgent import substitution is
required.

13. Agencies Involved in Indigenisation : Indigenisation in
the /N is undertaken primarily by three agencies : -

(a) Directorate of Indigenisation : Ship systems.
(b) Directorate of Air Projects and Plans : Aviation systems.

(c) Directorate of Armament Production and Indigenisation :
Armament systems.

14. Items Being Imported for Shipbuilding . The major items
used in the ship-building programme that are still being imported are
tabulated below: -

(a) FEloat Category

Ser Type of Equipment

(i) |Arrestor Wires for Flight Operations on Aircraft
Carriers

(i) | Aircraft Lifts

(ii) | Items for Replenishment at Sea (RAS) Operations

(iv) | Composite Superstructures

(v) | Composite Foldable Aircraft Hangar Door




(b) Move Category .

Ser Type of Equipment
() | Gas Turbines
(i) | Main Propulsion Diesel Engines

(i) | Complex Marine Gearboxes

(iv) | Shafting

(v) | Propellersi Both Fixed & Controllable Pitch

(vi) | CFC Free Fire Fighting Systems for Magazines &
Machinery Spaces

(c) Eight Category

Ser Type of Equipment
(1) Surface to Air Missile

(i) | Surface surveillance radar [Buy & Make (Indian) in

progress]

(i) | Air Early Warning Radar [Buy & Make (Indian) in

progress]

(v) | Satellite Communication System (SATCOM)

(vi) | Aviation Control Suites

(vii) | Fire Control Systems

(vii) | Integrated Mast & Control System for Submarines
(ix) | Mine Hunting and Diver Detection Sonars

(x) | Light and Heavy Weight Torpedoes

(xi) | Towed Array Sonars

(xii) |Unmanned  Aerial Vehicles/  Autonomous
Underwater Vehicles

(xiii) | Global Positioning Systems, Inertial Navigation
Systems

(xiv) | Super Rapid Gun Mounts (SRGMS)

15. Potential of Partnership in Overcoming Constraints . The
Indian private sector Industry has a scope for greater involvement in
the Defence Sector and possesses the requisite skills and
infrastructure for u ndertaking defence production. Industries willing
to invest/ share the cost of setting up of infrastructure could approach
/N in this regard. The progressing of development contracts could be
based on a collaborative approach between the /N and the Industry
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with the understanding that both are equal partners aiming at
optimum results.

16. The pref eBwynclel/ nadi @ODPP/2OLBIA A major

step by the MoD to promote indigenous design and development of
complex systems for the defence services. This will also encourage

the Indian industry to collaborate with foreign vendors, to achieve

key/ niche technologies, and be the prime contractor. Increasing the

FDI limit from 26 to 49%, and upto 100% on case -to-case basis for
niche technologies, setting up Technology Development Fund,
simplification of prinvA KR list op deferce d u r
products which cannot be manufactured by the non-Govt. agencies to

a very limited number, and the national mi ssi o
are some of the initiatives by the Govt to give a major boost to
indigenisation in the Defence Sector.

17. The Navy as a customer, and the industry as a supplier need to
have a clear understanding of the requirements and the plan for
induction and indigenisation. Keeping this aspect in focus, the
Indigenisation requirements of the /N have been collated under one
head based on current requirements with respect to new induction
ships and submarines and life cycle support imperatives of the existing
IN inventory.

e s
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CHAPTER 2

INDIGENISATION ACHIEVED

Backaround

1.  The equipment and machinery fitted onboard ships in the three
categories of Float, Move and Fight has been indigenised to the extent
of 90%, 60% and 50% respectively. T he analysis of these categories
indicates that while sufficient self-reliance has been achieved in the
first category and reasonable in second category, there is a large
shortfall in the third category. The current indigenous content of the
three categories of warship equipment is depicted in the graph below.

FLOAT MOVE FIGHT

= INDIGENOUS CONTEN™ IMPORT CONTENT

Major Systems Indigenised

2.  The major equipment and systems developed indigenously by
IN as part of various ships building programme are as follows: -

(a) FEloat.

Indigenising

Ser | Equipment/ Material Organisation

(1) Hull Construction Materials | DRDO / SAIL/ Industry

(i) Hangar Doors and Shutters | Industry
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Ser | Equipment/ Material '”d'“ef"s'm
Organisation
(i) | Anchor Capstans / Windlass | Shipyards/ Industry
(iv) | Davits and Boats/ Rigid Industry
Inflatable Boats (RIBS)
(v) | General Service Life Jackets/| Industry (M/s Arnaf
Hazardous Duty Life Jackets | Futuristic and M/s
Galvanisers India)
(vi) | Foldable Hangar Door Industry (M/s L&T)
(vii) | Silicon Rubber Seals IRMRA
(b) Move.
Ser | Equipment/ Material '”d'“ef"s”.‘“
Organisation
(1) Steam Turbine M/s BHEL
(ii) Boilers Naval Dockyard,
Mumbai, M/s Thermax
(i) | RO Plants Industry
(iv) | Pumps Industry
(V) HP Air and AC Compressors | Industry
(vi) | AC and Ref Plants Industry
(vii) | Stabiliser System Industry
(viii) | Gas Turbine Generator M/s BEL
(GTG) Control System
(ix) | Gas Turbine (GT) /GTG Industry
Starting Rectifier
(x) Steering Gear Industry
(xi) | Motors and Power Industry
Generation & Distribution
Equipment
(xii) | Submarine Batteries Industry
(xiii) | Inertial Navigation System | DRDO/ RCI
(c) Eight .
: : Indigenising
Ser | Equipment/ Material Organisation
) Electro Optical Director for | BEL (Chennai)
GMs- SOP
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Ser | Equipment/ Material '”d'“e'f"s”.‘“
Organisation
(i) Electronic Warfare Systems | BEL
(i) | Electro Optical Director for BEL (Bangalore)
GMs- EON
(iv) | Gun Fire Control Systemi BEL (Bangalore)
Lynx U2
) Anti-Submarine Warfare Fire | BEL
Control System (ASW FCS)
(vi) | Supersonic Missile System | M/s BAPL
(vii) | AK630 and Super Rapid Gun| OFBs/ BHEL
Mount
(viii) | Torpedo Tube Launchers Pvt Industry
(M/s L&T/ MDS)
(ix) | Combat Management WESEE/BEL(Gad)
System
(x) Data Link & Net Centric BEL
Operation (NCO) Equipment
(xi) | Weapon Systems WESEE/ Pvt Industry
Integration
(xii) | Composite Sonar Dome DRDO [R&DE(E), Pune]
(xiii) | Helo Traversing System Industry
(M/s L&T, M/s GRSE)
(xiv) | Chaff Launchers OFB/ MTPF
(xv) | CCS/VCS BEL
(xvi) | HF/ VLF Receivers BEL
(xvii) | HF Transmitters BEL/ HAL
(xviii) | VIUHF sets BEL & M/s ECIL
(xix) | Main Broadcast/ Sound M/s Phi Audicom,
Reproduction Equipment M/s Linea Engg
(xx) | Rocket Launcher M/s L&T
(xxi) | Torpedoes NSTL and M/s BDL
(xxii) | Mines NSTL, ARPPL

3. Specific Equipment

& Systems Developed by Directorate

of Indigenisation (DOI)/ Indigenisation Units (1Us)

(@)
(b)

Retractable Stabiliser Systems

Digital GTG Control System
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(c) Gas Turbine (GT)/ Gas Turbine Generator (GTG) Starting
Rectifier

(d) Deck Hydraulic Systems.

(e) Steering Gear Systems

()  Anchor Capstan

(g) Windlass

(h)  Electro-hydraulic Controls for Bow & Ramp Doors of
Ships

() Extraction Trolley and cross piece for Missiles

(k) Indigenisation by lUs . Indigenisation of a large number

of marine engineering and electrical/ electronic components viz.

valves, compensators, pumps, shafts sleeves, coolers, air
reducers, blowers, impellers, heat exchangers, instrumentation,

PCBs, etc. has been completed.
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CHAPTER 3

MARINE ENGINEERING

1. Over past few years there has been considerable success in
Indigenising major systems like steering gear, stabiliser systems,
Reduction Gear (lower power range), deck machinery etc. as
replacement for imported ship fits, as well as for major ship/

submarine building programme for Navy. It has infused confidence

and will lead to further boost the IN -Industry partnership in future

projects. Almost all major equipment and systems such as propulsion
plants, prime-movers for power generation, air conditioning and
refrigeration plants employed on board ships are specifically designed
for marine application or are adapted (marinised) from successful
commercial models.

2. Warship equipment are designed to inherently meet the
following requirements: -

(a) Assured performance in the presence of six degrees of
ship motion, significant of which are roll and pitch.

(b)  Ability to withstand shock loads.

(c) Appropriate material and metallurgical composition to
withstand corrosion and erosion.

(d) Assured performance when submerged /partially
submerged and subjected to harsh marine environment.

(e) Wide temperature variation in machinery spaces.

()  Attenuation of airborne and structural borne noise by
appropriate vibration mountings and acoustic enclosures.

(g) Modularity in design to assure high level of maintainability
in heavily congested machinery spaces.
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(h) Reliable operation in the presence of high levels of
humidity, with large Mean Time Between Failure (MTBF).

()  Minimum maintenance requirements with high Mean Time
Between Overhauls (MTBO).

Marine Engineering equipment can be broadly classified into

following categories: -

(@) Main Propulsion Equipment (Gas Turbines, Diesel Engines,
Nuclear/ Steam/ Electric Propulsion).

(b) Prime Movers for Power Generation Equipment.

(c) Auxiliary Equipment (Pumps, AC & Refrigeration Plants,
Steering Gear and Stabilisers, HP & LP Air Compressors,
Hydraulics & other ship systems).

(d) Machinery Control Systems/ Equipment.

(e) Miscellaneous Equipment (Lifts, Firefghting Systems).

Main Propulsion Equipment

4.

The main propulsion plant of a warship should have the

following essential characteristics: -

(@) Capability of high maximum speed as well as low speeds
for loitering and patrolling.

(b) Good endurance and fuel efficient over a wide operating
range.

(c) High availability and maintainability (High MTBF).
(d) Reversing capability.

(e) High power to weight ratio.

(H  Compact and modular construction.

(g Low Noise.
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5. IN currently employs the three conventional propulsion plants
l.e. Steam Boilers & Turbines, Diesel Engines and Gas Turbines.
Sufficient developments have been made in respect to steam
propulsion plants and smaller diesel engines. Indigenously
manufactured steam turbines of M/s BHEL and main propulsion
diesels of Kirloskar Oil Engines Limited and Cummins India Ltd. are
already in use onboard ships. Nuclear propulsion and Integrated
Electric Propulsion are also envisaged for future ships & submarines.

6. Gas Turbines . Presently all gas turbines, fitted in IN
platforms are of foreign origin. Therefore there is an urgent need to
develop indigenous gas turbines. Indigenisation initiatives taken in
this regard include induction of General Electric LM 2500 gas turbine
on the basis of its licensed Assembly, Inspection & Testing in India
with progressive increase in indigenisation. Development of a fully
indigenous Kaveri Marine Gas Turbine [marine derivative of Light
Combat Aircraft (LCA) gas turbine] is also being pursued at GTRE,
Bangalore.

7. Diesel Engines . The primary requirement for the diesel

engines is to have low noise levels and high availability/ reliability.
Although a great degree of self-reliance in lower power range has
been achieved, the high power diesel engines to Naval spedfications
are largely imported or assembled in India. Indigenous manufacture /

development of high power diesel engines to Naval specifications will
greatly reduce our dependence on imports. In addition, the following

specific requirements also exist:-

(a) Motor Boat Engines . The Survey Motor Boats (SMB)
and the Rigid Inflatable Boats (RIBs) are powered by diesel
engines in the power range of 100-250 HP. These engines are
to be of lightweight and rugged in design with high Mean Time
Between Overhaul/ Failure (MTBO/ MTBF). The survey
motorboats are operated at sea for 8 to 10 hours continuously.

(b) Non-Magnetic Engines . The minesweeping vessels are
fitted with non -magnetic 250 HP engines. Due to the specific
role of the ships, it is essential that engi nes onboard these ships
are to be with non-magnetic characteristics. Presently, no
indigenous is manufacturing non-magnetic engines.
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8. Reduction Gear . For efficient power transmission to the
propeller, marine gearboxes should possess the following essertial
features:-

(@) Higher hardness of pinion and gear materials with
attendant higher gear tooth loadings.

(b) High efficiency and reliability.
(c) Long life.

(d) Low noise levels.

(e) High MTBO and MTBF.

9.  Gearbox generated noise is a major factor in the overall under
water noise signature of ship. Presently some gearboxes of ships are
being manufactured in India by M/s Elecon, under joint venture with
M/s Renk, Germany and M/s Walchand Industries in collaboration with
DCNS/ Naval Group, France. Tlere is a requirement of gearboxes with
greater indigenous content in the range of 1 -50 MW for the newer
platforms.

10. Shafting/ Controllable Pitch Propellers (CPP) . Some
headway has been made in indigenous development of Fixed Pitch
Propeller (FPP) shafing systems with foreign collaboration, wherein,
the <critical components such as
Bracket Bushes, Plummer Block bearings are still being imported. The
import content in case of Controllable Pitch Propeller (CPP) based
shafting systems is much higher. There is need to indigenously
develop CPP shafting systems with greater indigenous content for
future projects.

11. Propulsion System Integration : The propulsion
system comprises of power plant (Diesel Engine/ Gas Turbire/ Steam
Turbine or combination of these), Reduction Gear, Shafting,
Propulsion system auxiliaries and Control System. These major
elements are to be sized and suitably coupled/ integrated to ensure
optimum performance of the entire system under various op erating
profiles of the ship. Presently, expertise for this critical task of system

r
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integration is not available within the country and therefore, IN is
dependent on foreign sources. With a large number of ships being
inducted under the indigenous ships building programme, there is a
need for Indian industry to acquire adequate expertise and in -house
competence in Propulsion system machinery selection, design and
integration.

12. Air__Independent Propulsion (AIP) Solutions for

Submarines . /N is also exploring AIP solutions for powering
submarines as it offers considerable tactical flexibility. Operational
considerations like low noise, shallow water capability, size and
manoeuvrability i1issues have-nglear ner
AIP solutions. Indigenous competence in this field is still lacking or is

at a very nascent stage and is required to be built up to the range of

225 to 250 KW for retro-fitment on the existing submarines/
incorporation in the new designs.

Prime Movers for Gene rators

13. Diesel Engines, Steam Turbines and Gas Turbine Prime Movers.
Diesel Engines, Steam Turbines and Gas Turbine prime movers are
presently used onboard IN ships for power generation. Diesel Engines
in the medium power range (50KW - 1500KW) and Steam Turbines
(500KW - 1000KW) are used for power generation.

14. Indigenous development / licensed production of Diesel Engine
and Gas Turbine prime movers in the higher power range (1 to 3 MW)
will enable import substitution and also provide prompt and r eliable
product support for the Navy.

Machinery Controls & Instrumentation

15. Machinery Control Systems . To ensure substantial
indigenisation design of all machinery control systems and to ensure
standardisation, these systems have been evolved around open
architecture standards. This has enabled indigenous availability of
core hardware as well as software of machinery controls on all new
construction ships. For existing ships, conversion to indigenous
equivalent designs has also been planned in a phasal manner. M/s
L&T has taken up indigenisation on this front.

e 0
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16. There exists a need to initiate indigenisation of equipment and
its spares to attain self-sufficiency and preclude dependence on the
foreign firms for ships procured from foreign countries, viz.,
Vikramaditya. However to begin with, indigenisation of spares/
components of critical equipment/ systems need to be initiated, so
that indigenous replacements of equipment/ parts are available during
the shipbs first Medium Refit ( MR)|.

17. Boller tubes, refractory items, certain steam auxiliaries and MD
pumps fitted onboard western origi
Viraat have been successfully indigenised in the past.

18. Further indigenisation of certain items related to Engineering
Equipment/ Systems have already been initiated for INS Vikramaditya.
The present status is indicated below:-

(@) Identification of indigenous equivalents/ sources for
Russian origin and Customer Nominated Equipment (CNE) POLs.

(b) Identification of indigenou s equivalents/ sources for 18
chemicals and consumables.

(c) Development of 16 types of mechanical seals specific to
the ship by Ms General Seals, Mumbai has also been initiated.

(d) Identification of equivalents for Russian origin bearings viz
ball, roller, single row etc. through M/s Bharat Trading
Corporation, Mumbai has been initiated.

Indigenisation Envisaged

19. The list of critical equipment for which spare parts/ components
could be taken up for indigenisation are as follows: -

(@) Complete Boiler Tubes and refractory
(b)  Turbo Driven steam auxiliaries

(i)  Turbo-driven Fuel Pumps




(€)

(d)
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(i)  Turbo Blower Units

(i) Feed Condensate Booster Turboi driven Pumps
(iv) Turbo-driven Main Circulating Pumps
(v)  Turbo-driven Oil Pumps

(vi) Turbo-drive of AC Plants

Feed Water Pumps

()  Automatic Working Water Pumps

(i)  LPSG Feed Pump

(i) Condensate Feed Pump

(iv)  Pump for boiler chemical treatment
(v) Hand Pump for boiler dosing

(vi) Proportioning Pump for boiler dosing
(vi) Condensate Feed Pump for TA

Lub oil and Fresh water/Feed water Heat exchangers

which are fitted in various equipment/systems.

(€)

Fuel Pumps
(i)  Fuel Transfer Pumps

(i)  Stripping pumps

(i)  Manual Pumps for Aviation Fuel (AVCAT)




(f)

(9)

(h)

()
(k)

)
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Lub oil pumps
(i)  Transfer Pumps
(i)  Hand Pumps
Sea water pumps
() AC Condenser Sea Water Cooling Pumps
(i)  Seawater Circulating Pumps
(i)  Fire Pumps
Fresh water pumps
()  AC Chilled Water Pumps
(i)  Fresh Water Pumps
(i) Pumps for de-mineralised water system
(iv)  Pump for technical fresh water
Desalination plant pumps
Bilge system Pumps
()  Main Drainage Pumps
(i)  Portable Pumps
Hydraulic Pumps
(i)  Transfer Pumps
(i)  Manual Pump
(i)  Variable DischargePumps

(iv) Hydraulic Pumps for Aircraft Arresting Gear and Lifts




20.

21.
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(m) Shafting components viz. Plummer Bearings, Thrust pads
etc.

(n) Lub oil coolers, condensers and evaporators of Motor
Driven AC Plants, Turbo Driven AC Plant and Refrigeration
plants.

(p) Valves of Freshwater, Feed water, Sea water and other
Auxiliary systems.

(q) Components of Boiler and Turbine Aggregates control
systems.

(r)  Filters of lube oil system.
The following equipment/ system required to be indigenised: -

(@) Boiler Mounting for K(B)(G)-3(D) boilers and 1500KW
Turbo Generator.

(b) Waterjet Propulsion System (being progressed as part of
TDF scheme).

(c) Composite material air bottles (being progressed as part
of TDF scheme).

(d) Composite material sea water pump (being progressed as
part of IDEX scheme)

(e) Specialised SV mount.

Similarly, the maintenance of hull equipment onboard IN Ships

also needs to be looked at in the short/ long term perspective as
given in succeeding paragraphs.

22.

Habitability, Ventilation and Air Conditioning (HVAC)

In the short term, indigenisation of various components of the HVAC
system onboard INS Vikramaditya needs to be taken up.
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23. Hull Equipment . Considering the extensive operating profile
of Aircraft Carriers, the following hull equipment may need to be
replaced during the 1st Medium Refit: -

(a) Dauvits

(b) Boats

(c) Various components of Lifts.

(d) Various Winches

(e) WT Doors and Hatches
24, The above shipbs boats would be
periodic review and same would have to be integrated with the

davits thereafter.

NBCD Equipment

25. Development of fixed FF system for machinery compartments is
being progressed by DRDO/ Centre for Fire Explosives and
Environment Safety (CFEES). The production ofthis system may also
be progressed by industry in partnership with the developing agency.

Forecast Requirements

26. A list of forecast requirement of Marine Engineering equipment
and systems for the next 15 yearsisplacedat Appendi. x O0AO
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CHAPTER 4

SUBMARINE EQUIPMENT AND SYSTEMS

1. Private industry has partnered with the IN towards indigenous
development of equipment, systems and components for submarines
including the strategic platforms. Successful development of many
such equipment/ systems for the critical platforms has given the Navy
adequate confidence in the Indian Industry for development of

technologically complex systems. This has further led to change in
approach by the Navy to involve Industry for the support of the

existing platforms for which most of the equipment was being
imported till very recently.

Existing Submarine/ Equipment

2. Some examples of indigenisation which have been progressed
in the recent past include: -

(a) Hydraulic oil accumulators
(b) Fuel flow meters

(c) System filters

(d) Pumps

(e) Cables

()  Batteries

(g) Heat Exchangers

(h) Instrumentation components viz. Transducers and
Parameter Indication devices

()  Diesel Engine Monitoring System




3.
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Equipment/ systems envisaged for fitment on indigenous

underwater platforms are as listed below: -

4.

(@) High Density Valve Regulated Lead Acid Batteries for
Submarines.

(b) Compact High Capacity Turbines.

(c) Main Motor Generators.

(d) Propulsion Motors.

(e) Non hull penetrating Submarines Masts.

()  Optics for Submarine masts.

(g) Integrated Sonars.

(h)  Control and Monitoring Systems based on Versa Module
Europa (VME) / Programmable Logic Controllers (PLCs) with
fibre optic backbone.

()  Inner and outer Exhaust Flap Assemblies.

Technologies . Major technologies relevant to underwater

platforms which may be taken up for development are enumerated
below:-

(@) Phosphoric Acid Fuel Cell Technology for Air Independent
Propulsion system.

(b)  Acoustic Signature Management. The following
equipment / systems need to be developed towards acoustic
signature management onboard submarines:-

() Raft Mounting System for propulsion system and
auxiliaries.
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(i)  Anechoic tiles, Submarine acoustic coating and other
types of submarine acoustic coatings such as vibro
damping coatings and silencers.

(i)  Tuned Mass Dampers & Pneumatic Shock Mounts
for < 200 kgs equipment.

(iv) Enhanced shelf life Rubber Shock Mounts.

Project -75/ 75(1) Submarines

5.  The construction of submarines under the Scorpene project is
progressing at Mazagon Dock Limited (MDL) under ToT from
DCNS/Naval Group, France. Further, P 75(l) submarine project is
being planned through the 6Startedi
an excellent opportunity for indigenous development of equipment
and systems as per the provisions of the contracts. Few of the
equipment and systems proposed to be indigenised are as follows:-

(a) Steering Gear

(b)  Shafting

(c) Reduction Gear

(d) AC Plants.

(e) RefPlant

(H  Compressors

() Pumps

(h) De-Mineralised Water (DM) Plant
()  Accumulators

(k) Various types of filters
()  System Valves

(m) Electrical Equipment viz. Motors, Power distribution
centers etc.




Forecast Requirements

6. List of forecast requirement of equipment/ systems for
submarines is placed at Appendix @&.

26
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CHAPTER S

AIRCRAFT HANDLING EQUIPMENT

1.  With the induction of 2" Aircraft carrier, industry support is
being sought for the development and maintenance of various
handling and support equipment onboard this ship. Large number of
equipment for handling aircrafts/ arms/ ammunition onboard ships is
required by Navy. Some of the equipment used onboard and being
imported presently which need to be indigenised are enumerated
below:-

(@) Ship Based Hoisting and Liting Equipment (Aircraft /
Vehicle Lifts and Cranes)

(b)  Automatic Aircraft Landing System (Microwave / Electronic
ACLS) for indigenous fixed wing Aircraft

(c) Carrier Based FixedWing Aircraft Arrester Wire Recovery
System

(d) Aircraft Catapult Launch System

(e) Flight Deck & Hangar Fixed Fire Fighting System
()  Railless and Wireless Aircraft Traversing System
(g) Telescopic Hangars & Foldable Hangar doors

Forecast Requirements

2.  Alist of forecast requirement for Aircraft Handling Equipment is
placedatAppendix 0CO
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CHAPTER 6

DIVING & SPECIAL OPS. EQUIPMENT

1. Special Operations and Diving equipment, by virtue of the
unique requirement, inherently need to be based on high end
technology. However, these equipment are required in limited
numbers and also have a fixed shelf life. Considering these aspects,
the following equipment have been identified for indigenous
development and production: -

(a) Night Vision Equipment (NVESs) with advanced optics and
various sizes, based on application

(b) Air Diving Sets with Full Face Masks (FFM) for diving
operations up to various depth and capable of stand-alone as
well as Surface Demand modes

() Unmanned Aerial Vehicles (UAVs) wih capability for
passing information beyond the line of sight, Micro UAVs with
negligible visual and sound trails, etc.

(d) Under Water Diver Lamps, complying to weight/ buoyancy
restrictions, diving certifications and light intensity requirements
for efficient diving operations.




PARTc Il

Weapons and sensors
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CHAPTER 7

WEAPONS AND SENSORS

production was mainly coming from the existing Ordnance Factories.
The IN in the early 80s embarked on indigenisation of fast moving
components. Of late, NA stores are being indigenised through ab-initio
design and reverse engineering using in-house expertise.

2. Cateqgorisation _of Naval Armament Stores ) Naval

Armament stores can broadly be categorised into the following: -

(@)

Missiles (Airto-Air, Air to Surface, Surface to Air, Surface

to Surface and Shoulder launched).

(b)
(©)
(d)
(€)
(f)
(9)
(h)
()
(k)
()
(m)
(n)

Torpedoes (Air, Ship and Submarine launched).
Mines.

Bombs and Mortars.

Depth Charges.

Underwater Rockets and Launchers.

Guns and Ammunitions.

Small Arms and Ammunitions.
Countermeasures(Decoys and Deceivers) and launchers.
Pyrotechnics stores.

Demolition Charges.

Special Arms and Ammunition for MARCOS.

Power cartridges.

s

g

(@)

N
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3. India has one of the largest defence industrial complexes in the

developing world. It consists of 41 Ordnance Factories (OFs), nine

Defence Public Sector Undertakings (DPSUs), and an emerging and
vibrant private sector. Vital value addition to the effort o f this

conglomerate is provided by 52 Defence Research and Development
(R&D) laboratories under the umbrella Defence Research and
Development Organisation (DRDO).

4.  State of the art ships and submarines are under construction at
Indian shipyards, both public and private. Indigenisation of armament
will not only propel the IN to be self -reliant but also cut down costs
and reduce dependence on foreign vendors.

5. Indigenisation in IN . Indigenisation of ship borne weapons/

armament is very challenging and complex in nature. The
indigenisation efforts of IN in the field of Armament Technology is

spearheaded by DGNAI. The seamless synergyamongst various stake
holders has culminated in successful indigenisation of a variety of
critical NA Stores paved way for meeting the operational requirements
of seagoing platforms through indigenous means.

6. Indigenisation of armament for Kavach chaff system (launcher
& rockets), AK 100 ammunition, AK 630 ammunition, 40/60 modified
ammunition, 76/62 SRGM ammunition sub-assemblies, 140mm
rocket, RGB12 and RGB60 rockets has been undertaken in
association with OFB. In addition, a number of explosives for RZ-61
& P-series missiles, propellant for Torpedo Impulse Ctge, re-filling of
warheads of missile, torpedo, depth charge, bomb, etc. have been
developed. However, despite all this, we have achieved only about

30% indigenisation in the OFight

7. A multipronged approach for development of shipborne
weapons/ armaments is being taken; one to harness the R&D
potential at DRDO and the other through expertise of Private Industry.

Thus there Iis much scope for I mprgd

Oceand awaits all t hesethisvho woul

d

at
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Underwater S ystems

8. Underwater systems mainly consist of torpedoes, decoys,
rockets and underwater mines. Over the years there has been
considerable amount of indigenisation in terms of primary and
secondary batteries of torpedoes, torpedo launchers and ASW rockets
launchers, explosive filling of depth charges etc.

9. Presently /N holds a large number of torpedoes imported from
western origin countries and of eastern origin. There is a huge
opportunity for the private industries to contribute in indigenous
development of the following sub -systems of torpedoes:-

(@) Homing System . It is a vital component of the torpedo.
The homing system mainly consists of a transmission & receiving
circuit, transducer, amplifier for the amplification of incoming
signals, logic unit for data processing. Presently the entire
homing systems of the torpedoes are of foreign origin. There is
an urgent need to indigenously develop the homing systems.

(b) Warhead and Exploders . Though sufficient expertise
for refurbishment of warheads has been achieved through OFBs
for some torpedoes, there exists a larger opportunity with
private industries for indigenous development of warheads and
exploders torpedoes. There is a need to indigenously develop
the payload, casing, fuze and safety & arming device(SAD)/
exploders.

(c) Exercise Head . The purpose of the exercise head is to
record various signals within the torpedo during practice firings.
It comprises various sub units viz: recording, surfacing, locating
and recovery aids. Sufficient expertise has been achieved in
development of surfacing aids such as rubber floats from private
industries. However, there exists a need for indigenous
development of recorders, actuators, compressed air bottles,
electro explosive devices, smoke markes, noise makers etc.

(d) Propulsion System . Batteries are used to propel the
torpedo. The propulsion batteries are either primary or
secondary type. Primary batteries are single shot battery
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whereas secondary batteries are of rechargeable in nature. The
batteries which are used in the IN are usually of AgO-Zn or sea
water activated batteries (Mg-AgCl). In light of recent
advancement of Lithium lon battery technology worldwide,
there is a requirement to indigenously develop long lasting and
higher endurance batteries in order to achieve better endurance
of the torpedo. Indigenous manufacture / development of high
power batteries to naval specifications in the higher power rating
will greatly reduce our dependence on imports.

(e) Control System . The control system of the torpedo
caters for regulating the course, depth and roll of the torpedo.
Currently, the entire control system of the torpedo are of foreign
origin. Indigenous development of course gyro mechanisms,
servo actuators for rudders etc is required.

()  After Body and TailUnit . The after body of the torpedo
mainly consists of propeller shaft, propellers, sealing mechanism
rubber 6 Od&uficiem sgape existcfar the large variety

of these sealing mechani sms and

development by Indian manufacturers.

10. /N has indigenised underwater rockets, Depth charges, limpet
mines, Processor based ground mines, which are primarily used for
combat role against submerged submarines and incoming torpedoes.

11. Other underwater NA stores like anti torpedo countermeasure
system are being imported. Indigenous development / licensed
production of anti-torpedo countermeasures will enable import
substitution and also provide prompt and reliable product support for
the Navy.

12. Indi genisation Envisaged . The list of equipment for which
spare parts/ components could be taken up for indigenisation are as
follows:-

(@) Homing heads of torpedoes of eastern and western origin
countries.

(b) Warheads and exploders.

o



33

(c) Exercise heads and itscomponents.
(d) Rubber floats and recovery aids of torpedoes.

(e) Elastomers used as sealants in propulsion systems and
propellers.

()  Anti Torpedo Countermeasures.

Ordnance/ Gun Systems

13. The ordnance/ gun systems held in the /N inventory are

predominantly of eastern origin, inducted and procured from Original
Equipment Manufacturers (OEMs) The Private industry has partnered
with the /N in indigenisation of sub-assemblies of these vital gun
systems. A large number of firms have been associated with the
development of various gun systems and sub systems for /NV.

Successful development of these systems has given Navy enough
confidence in the Indian Industry and displayed that such complex

technologies can be evolved with concerted participation of the

various lead stakeholders.

14. There has been requirement of fast moving consumables of gun
systems in the past and the requirement is envisaged to grow
significantly in the upcoming years with the induction of a large

number of ships. The platforms need to be e quipped with safe, reliable
and ready to combat gun systems.

15. Indigenisation Envisaged . The list of equipment for which
spare parts/ components could be taken up for indigenisation are as
follows:-

(a) Barrels and Liners for various guns.
(b)  Proximity Cut-off devices for gun systems.

(c) Bore Gauges for checking condition of barrels.
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(d) Various elastomers for gun systems.

(e) Mechanical components such as springs, levers and
screws of various gun systems.

() Hydraulic Buffers and recuperators of various gun
systems.

Missile Systems

16. The missile systems held in the /N inventory and those which
are being inducted are procured from Original Equipment
Manufacturers (OEMSs) or Indian DPSUs The requirement of missile
systems is envisaged to grow significantly in the upcoming years with
the induction of a large number of ships, submarines and aircrafts.
The missile technology is ever changing and platforms would need to
be equipped with state-of-art missiles with better capabilities at all
times.

17. /N has achieved success in indigenisation of various missile
explosives viz. booster powder charges and ignitors, sustainer powder
charges and ignitors, various pyros and missile batteries. Though the
other missile components are being catered through the OEM, there
exists a greater need to indigenise fast moving missile consumables.

18. Indigenisation Envisaged . The list of equipment for
which spare parts/ components could be taken up for indigenisation
are as follows:-

(@) Homing heads of missiles.

(b) Warheads, rocket motors and exploders.

(c) Airframes, control surfaces and actuators of Missiles.
(d) Sealants.

(e) Enamels and Paints.
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()  Various elastomers and rubber components.

(9) Weapon Health Monitoring System.

Electrical/ Electronic System

19. The electrical/ electronic systems in NA stores play a very
important role be it within the NA store or the test equipment being

used. Most of the electrical/ electronic systems held in the IN
inventory are predominantly procured from Original Equipment
Manufacturers (OEMs) The electrical/ electronic systems primarily
include:-

(@) Test equipment for missile and torpedo preparation.
(b) Simulators.

(c) PCBs of various missiles sections and torpedoes.

20. Optimum self-reliance in these systems is of vital importance for
both strategic and economic reasons. There is a requirement to
enhance the participation of Private industry in indigenisation of
various electronic/ electrical sub-assemblies of NA stores.

21. Indigenisation Envisaged . The list of electrical/
electronic systems which could be taken up for indigenisation are as
follows:-

(@) Muzzle Velocity and Discharge Pressure Measuring device.
(b) Torpedo Simulators.

(c) Invertors, converters and Frequency stabilisers for
torpedoes.

(d) PCBs of various missiles and torpedoes.

(e) Motors, actuators, power amplifiers and sensors of
torpedoes and missiles.

()  Portable and ship borne presetters.
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Indigenisation Through Make I Il _Procedure

22. The o6Makdiad initiative of the
to promote the manufacturing sector and increase the contribution of
manufacturing output to 25% of GDP. Defence sector is prominent
among the 25 sectors of industry ¢
intiati ve. The provision of O0Makeo
vital pillar for realising the vi
Hence it is imperative that the 0
to provide the necessary leverage to make adequate investments,
build the required capabilities and match up to the contemporary and
futuristic requirements of the Indian Armed Forces.

C
S
M

23. The OMakebdb procedure, addres-ses
reliance, wider participation of Indian ind ustry, impetus for MSME
sector, sound implementation, transparent execution and timely
induction of equipmentinto /N. Acqui sitions cover {
category refer to equipment/system/sub -system/assembly/sub-
assembly, major components, or upgrades thereof, to be designed,
developed and manufactured by an Indian vendor, as per procedure

and norms detailed in Chapter Il -A of DPR2016.

24. Only Indian vendors including Association of Persons (AoP), are

el i gible for parti ci patofoaoquisition.d e r
Successful development under this scheme would result in acquisition,

from successful Development Agency/Agencies (DA/DAS), through the
OBuy (-1l D RIM)ad category wi t h i ndi
development and a minimum of 40% IC, by inviting commercial bid

and thereafter following the procedures detailed in Chapter Il of DPP.

25. Thesub-cat egory under O Makeo6-dwdad e g ¢
into the following: -

(@) Make -1 (Government Funded) . Projects- ungd
| 6 -catedory will involve Government funding of 90%,
released in a phased manner and based on the progress of the
scheme, as per terms agreed between MoD and the vendor.

(b) Make -1l (Industry Funded) . Projects under Make-ll
category  will involve  prototype  development  of

Go

t
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equipment/system/platform or their upgrades or their sub -
systems/ sub assembly/ assemblies/ components/ materials,
primarily for import substitution/innovative solutions, for which

no Government funding will be provided for prototype

development purposes. Cases where innovative solutions have
been offered, shall be accepted and progressed, even if there is
only a single individual or a firm involved. Projects under the
Make-lIl sub-category, with estimated cost of prototype

development phase not exceeding Rs 3 Crore and cost of
subsequent procurement not exceeding Rs. 50 Crore/year based
on delivery schedule at the time of seeking AoN, will be
earmarked for MSMEs. If no MSME expresses interest for a
Make-Il program earmarked for them, the same may be opened

up for all.

26. Development and Procurement Process under 'Make -1I'
Category . The development & procurement process under Make-l
sub-category would involve the following functions: -

(@) Advance Planning & Consultations, and Feasibility Study.

(b) Formulation of Preliminary Staff Qualitative Requirements
(PSQR).

(c) Constitution of Project Facilitation Team (PFT).

(d) Categorisation and Accord of Acceptance of Necessity
(AoN).

(e) Issue of Expression of Interest (Eol).
) Evaluation of Eol responses.

(9) Award of Project Sanction Order.

(h) Design and Development of Prototype.
() Conversion of PSQRs into SQRs.

(k) Solicitation of Commercial Offer.

(1) User Trials by SHQ.

(m)  Staff Evaluation.
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(n) Commercial negotiations by Contract Negotiation
Committee (CNC).

(p) Award of Contract.

27. Naval Armament Stores being Indigenised under MAKEI Il are

as follows:-

Ser Naval Armament Store

(@) | Universal Proximity and DA fuze for 76/62 SRGM with electronic
adaptable to 76-127mm ammunition

(b) |50 Mobile Target Emul ators fo

(c) | Limpet Mines Mk 414(7kg) and Mk 430(15Kqg)

(d) | Signal Rares and Anti Sonar Decoyssubmarines

28. Naval Armament Stores proposed for Indigenisation under

MAKET Il are as follows:-

Missiles

(a) | Missile Balwanka

(b) | Missile Mockup

(c) | Lightweight Supersonic Target
| Torpedoes

(d) | Exploders for torpedoes

(e) | Consumables for torpedo and decoy
() | Torpedo Simulator

Ammunition

(g) | Signal Flares

() | Flare Launchers

(K) | SSE Ejector

() | Insensitive Energetics

(m) | Homing system for underwater rockets
Decoys

(p) | Passive offboard decoys including inflatable decoys
(q) | Active off-board decoys

() | Ship launched IR and Smoke decoys
(s) | Alc launched IR flares and Chaff
Test and Handling Equipment

(t) | Torpedo and Missile loading gears

(u)

Decoy loading gears
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Indigenisation Through Academia

29.

Naval Armament Stores proposed for Indigenisation through
Academia are as follows=

Ser NA store Institute
(a) | Advanced Artillery Smart Shell Designi IIT Kanpur
SUDARSHAN.
(b) | Finite Element Analysis of SRGM barrel IT Kanpur
(c) | Design and Development of Polymer/ Composite lIT Delhi
based driving band for gun ammunition.
(d) | Identification of molecules for making insensitive lIT Chennai
explosives
30. The assemblies/ subassemblies which can be taken up for

indigenisation besides systems that can be offered to the Navy have
been classified under Short, Medium and Long Term Requirements
and placedat Ap p e n Db O 6 a Rodespéctively.

31.

Major Stores still being imported

still being imported as tabulated below: -

. The list of major stores

Ser Naval Armament Store

(8) | Light Weight and Heavy Weight Torpedoes

(b) Ligh_t Weight and Heavy Weight Torpedo Test
Equipment

(€) Torpedo Countermeasure Systems

(d) | Surface to Air Missiles and Surface to Surface
Missiles

(€) | Missile Test Equipment

(f) | Small Calibre Ammunition for Negev, Tavor, Galil,
Dragonov Rifles

(9) | Proximity and Direct Action Fuzes

(h) | chaff Payloads

() | Flare Countermeasures
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32. As in the case of any onboard equipment, the optimum self -
reliance of weapon systems is of vital importance for both strategic
and economic reasons. In order to synergise and enhance national
capabilities in producing state-of-the-art systems or equipment within
timelines and cost that are globally competitive, all viable approaches
such as formation of consortia, joint ventures and public -private
partnerships are necessary. If for some reasons, indigenisation of
systems is not possible, the option for indigenous production through
ToT, could be leveragedby uti l i sing the &éBu

33. Private industry has been involved in manufacture of various
missiles, rockets, torpedoes, mines and launcher for rockets and
torpedoes. A number of missile handling equipment have also been
manufactured by industry and are being used onboard ships.
However, the number of vendors is limited and larger participation
would be desirable. Some of the firms viz. M/s L&T, Mahindra
Defence, Tata Power Strategic Electronics Division (SED) have
ventured in this field and successfully partnered Navy in development
of these launchers and handling equipment.




PARTc IV

Naval aviation
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CHAPTER 8

NAVAL AVIATION EQUIPMENT

1.  The indigenisation activities in the Naval Aviation commenced in
the year 2005, wherein, thrust and emphasis was laid on achieving
O0selkft i anced ut iresbusceswigh amn uitichategobjettivel s
of developing substitutes to ensure limited dependence on foreign
suppliers. In recent years, deliberate efforts and emphasis have been
made towards indigenisation of aircraft spares, repair processes and
test facilities through following levels of sustenance:-

(@) Micro - Obsolescence Management and Import
Substitution.

(b) Macro - Reduce dependence on foreign OEM, Enhance
Capalbility.

(c) Futuristic - Major indigenisation projects under Buy
(Indian-IDDM), Buy and Make (Indian).

2. In order establish a streamlined procedure towards
i ndi geni sation of air stores, a dg
|l ndi geni sation of Air Storeso was |
Manual for Indigenisation of Air Stores (MINAS) was promulgated in
2009 covering all aspects in the indigenisation process of air stores
including DPM-09 provisions. In the year 2017, the Naval Aviation
Indigenisation Roadmap comprising the indigenisation requirements

of components of aircrafts (Five year requirements) was published.
Indigenisation of airborne stores is mainly based on its classification

as flight critical / non -flight critical.

(@) FElight Critical (FC) .  Those items whose malfunction
would jeopardize the airworthiness/ safety of the aircraft and/or
crew in flight are covered under Flight Critical. Items fitted on
engine, flight controls, fuel systems, flight instruments etc.
generally belong to this category. The airworthiness certification
for the said items is accorded by Centre for Military
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Airworthiness and Certification (CEMILAC) through respective
Regional Centres for Military Airworthiness (RCMA).

(b) Non -Flight Critical (NEC) . These are Non Flight Critical
items pertaining to airborne stores, items of Ground Support
Equipment, tools, test equipment etc. The airworthiness
certification for the said items is accorded by Naval Aeronautical
Quality Assurance Services, Kochi (NAQAS).

3. Partnership with Indian Industry : The Indian private
sector has seen an exponential growth in defence aviation sector with
the programmes such as Light Combat Aircraft (LCA) and Advanced
Light Helicopter (ALH) and UAVs in the recent past. In addition there
Is active involvement of private industry in collaboration with DRDO
and DPSUs in developimy different platforms and systems for the naval
aviation. The aerospace, particularly defence aerospace sector is ever
growing in both Macro and Micro levels of indigenisation. The various
upgrade programmes of naval aircraft and systems are progressed
with Indian Industry support. A few examples are IFF, ESM Systems,
Communication systems including SATCOM, Network Centric
Capabilities etc. At micro level, the focus has been to achieve
obsolescence management and import substitution to avoid OEM
dependency. In these cases the indigenisation approach has been
platform centric, with long term perspective. A few examples are
Batteries, Tyres, Brake units, Multi-functional Displays (MFD) etc.

4, Challenges and Opportunities . The challenges of small fleet
of platforms and associated business volume notwithstanding, a
steady progress has been made on indigenisation in naval aviation,
with support from DRDO, DPSU, CEMILAC and Indian Private
Industry. The challenges and opportunities in this regard are as

brought out

(a) Micro . Obsolescence management of and sustenance
of legacy platforms such as Long Range Maritime
Reconnaissance (LRMR) aircraft TU 142M and IL38SD and KV
28 ASW helos of Russian origin and western origin platforms
such as Seaking ASW helo and SedHarrier, carrier borne VSTOL
fighter. The indigenisation efforts have not been restricted to
one-to-one replacement of imported items, but are aimed at
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improving operational efficiency and reliability through re -
engineering, ab-initio design and technology enhancement.
Approximately 730 by type spares have been indigenised till
date and over 100 are in the pipeline.

(b) Macro . Greater focus is on long term sustenance,
increased seltreliance and enhanced capabiliies on new
generation platforms such as MiG 29K carrier borne fighter,

Hawk AJT, KM 31 ASW helos and P8I LRMR aircraft. In addition
to indigenisation of systems and items, setting up in country

Deep Repair Facilities (DRF) in partnership with Indian Industry

is being actively pursued.

(c) FEuturistic . Future induction of platforms would be

largely based on Strategic Partnership model, Buy (Indian-

IDDM), Buy and Make (Indian) concept such as NUH and NMRH
helos. Traditional concepts of Deep Repair Facilities (DRF)
within services / DPSU would have to be complemented or

replaced with capabilities in Indian Production Agency (IPA)

through their MRO facilities and Performance Based Logistics
(PBL) concepts. Such new concepts present its own challenges
and opportunities for Naval Aviation and the Industry.

Forecast Requirements

5. List of naval aviation systems which are envisaged for
indigenisationis placedatAppendsb x 0
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CHAPTER9

PROJECTS COMPLETED/ PROPOSED WITH
DRDO/ PRIVATE INDUSTRY

1. /N is in the process of developing certain technology intensive
projects through DRDO, towards which synergy meetings/
interactions with DRDO clusters are held periodically. The aim is to
achieve the desired outcomes in a time bound manner with active
participation of all stakeholders. Some equipment have also been

i denti fied for devel opment t hroug
category of Chapter Ill and IlIA of DPP 1 2016.

2. Proposals for projects envisage
category and products to be taken up for development is placed at
Ap p e n dHd x Zdéegpectively.

3.  Similarly, a number of equipment for new construction ships
have been developed through DRDO/ Pvt. Industry. These indigenous
equipment are being installed onboard all new construction ships,
indigenously constructed Indigenous Aircraft Carrier (IAC)/ Anti
Submarine Warfare (ASW) Corvettes and other ships. List of these
equipment is placed at A p p e n KKbdraspeatively.
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Electronics and electrical
systems
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CHAPTER 10

ELECTRICAL/ ELECTRONIC SYSTEMS

1. A large number of electrical/ electronic equipment for IN ships
have been developed and supplied by the Indian Industry. Products
like Microprocessor Based Air Circuit Breakers, Automated Power
Management System (APMS), 1MW Generators, Command and
Control Systems, MultrFunction Displays, ATM ba®d data bus,
Control System for Remote Control Target Boat (RCTB), Rotary and
Static Converters/ Inverters etc. have been indigenised by industry
and are used onboard IN ships.

2.  Greater participation of the industry for development and
production of the under mentioned Electrical/ Electronic equipment,
merits consideration.

Navigational Aid Equipment

3.  Gyros. Indigenous Ring Laser / Fibre Optic Gyro.
4. Logs. Indigenised t hrough M/s Keltron.

5. Echo Sounder . Indigenised through M/s Keltron.

6. GPS. Indigenous Satellite Based Navigation systems with
compatibility for GPS/ GLONASS/ IRNSS/ GAGAN

7.  Electronic Chart Displays (ECDIS) . ECDIS equipment
provides the necessaly ability to select, display and interpret relevant
information, including the use of navigational functions associated
with route planning and monitoring; and knowing what proper action
to take in case of malfunction. The equipment is being sourced as
Commercial Off the Shelf (COTS) equipment.
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Communication Equipment

8. INMARSAT . SATCOM terminals in UHF and S bands have been
developed indigenously by M/s Avantel and efforts are being made to
develop C and Ku band equipment to enhance and create sufficient
redundancy for continued exploitation in future. The C and Ku band
systems for ships are being developed under Innovation for Defence
Excellence (iDEX) scheme.

9. Electronic Warfare . Indigenisation of EW systems had been
progressed with the induction of EW systems for IN platforms.

10. Communication Sets . Most of the communication sets in VLF,
V/UHF, HF frequency ranges are being sourced through import initially
and later being produced/ services through ToT through PSUs like
HAL, BEL and ECIL etc.

11. Although these high technology/ capital extensive systems are
generally taken up for development through DRDO or other PSUs,
Private Industry may partner with these organisation for development

of sub-systems and assemblies.

Power Generation & Distribution (PGD) Equipment

12. Automated Power Management System (APMS) . The
system is sourced from approved Indian vendors as part of Main
Switchboard.

13. Microprocessor Based ACBs . These breakers are being
sourced from approved Indian vendors as part of switchboard.

14. Soft Starters . The starters are being procured from approved
Indian vendors as part of associated mechanical systems.

15. Static Frequency Converters . The equipment is supplied by
Indian vendors like M/s AEC, Thane, L&T & Static Transformer,
Indore.

16. New Generation Zero Maintenance B atteries . Batteries for
Submarine applications are being sourced from Indian vendor M/s




49

Exide. Batteries are being developed for Submarine application
through M/s Exide & HBL. Higher capacity batteries based on latest
technologies would be required for new generation Submarines.

17. New Generation Helo Starting Rectifier . The systems are
supplied by L&T, M/s Static Transformer Indore & AEC Thane.

18. GT Starting Rectifier . The systems have been
indigenously developed by M/s Precision Power Products and Ms
Static Transformers, Indore.

19. Rotary Convertors . The systems have been developed and
being supplied by Indian Vendors M/s KEC & M/s ELMOT.

20. Automatic Fire Detection System with Intelligent
Sensors. The system is being sourced from approved Indian
vendors.

21. Enerqy Efficient Fluorescent Lights : The lamps are
being supplied by approved Indian vendors for ships in commission.

Sensors/ C3 Equipment and their Integration

22. Integration of Surveillance/ Weapon Delivery Systems

Induction of the se systems is being undertaken through multi- vendor
approach. Some of the Indian vendors assessed by Navy having
capacity and capability as prospective Combat Management System
(CMS) developers include M/s Tata Power Company Limited (TPCL),
Tata Advanced Systems Limited (TASL), M/s BEL, L&T Strategic
Electronics Division (SED), Tata Consultancy Services (TCS) and
Pipavav Defence & Offshore Engineering Company (PDOECL).

23. Navigational Radars . These radars are generally extremely
low power CW radars with complex signal processing and capable of
detecting targets without being picked up by EW systems. These are
being supplied as COTS items by multiple Indian vendors.

24. Command & Control System . Command, Control and
Communication (C3) system is an information system which
incorporates strategic and tactical systems viz. combat direction
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system, tactical data system, or warning and control system with
associated human function. The increasing need for responsive
Command & Control systems is being driven by the rapidity with which
weapons can be deployed. In a complex multi-threat combat
environment, automated combat direction systems make it possible
for people to deal with a large number of targe ts and compressed
reaction times of modern warfare. The complex C3 functions required
to keep track of hundreds of friendly, neutral, and enemy ships,
aircraft, and weapons, would be impossible by manual methods. Some
of the Indian vendors assessed by Navy having capacity and capability
as prospective developers include M/s TPCL, Tata Advanced Systems,
M/s BEL, TCS etc. C3 systems are required to be developed to
incorporate following areas in support of commanders engaged in
command and control:-

(@) Recmnaissance and Surveillance
(b) Environmental Observation and Forecasting
(c) Intelligence Analysis
(d) Electronic warfare
(e) Navigation
() Management
(g) Strategic and Tactical Weapons Deployment
(h)  Logistics and Supply
25. High Speed Data Li _nk. The indigenous Data Link system has

been developed using combination of in-house expertise (WESEE) and
M/s BEL. The system has been inducted onboard ships.

26. In order to address the long term supportability issues of Ships
procured from foreign countries, replacement of complete equipment/
components/ modules of certain non-technology intensive general
purpose equipment could be considered by Indian Industry.
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Some of the potential vendors identified for development for
electrical equipment fit onboard IN Ships are as given below:-

Ser | Item/ Eqpt Potential Vendors
(@) Auto Change Over|M/s Precision Power Products,
Switch (ACOS) Aurangabad
M/s L&T, Mumbai
M/s Marine Electricals, Mumbai
M/s GEIlI, Mumbai
(b) Main  Switchboards| M/s L&T, Mumbai
and Weapon | M/s Siemens Ltd., New Delhi
Switchboard M/s Maine Electricals, Mumbai
(c) Cables M/s Radiant Cables Ltd, Hyderabad
M/s NICCO Corporation Ltd, Kolkata
M/s Universal Cables Ltd, New Delhi
M/s Thermo Cables, Hyderabad
M/s Apar Industries Pvt. Ltd.,
Mumbai
M/s Siechem Technologies Ltd,
Pondicherry
(d) Lanterns/ LED Based| M/s Ray Enterprises, Ambala
Lighting M/s Mcgeoth Marine, Mumbai
(e) Light Fittings/ | M/s Manish Industries, Kolkata
Navigational Lights M/s Issac Engg Works, Kolkata
M/s Arvin Industries, Mumbai
M/s Ray Enterprises, Ambala Cantt
M/s Fabricon, Mumbai
) Auto Transfer Switch | M/s Precision Power Products,
(ATS) Aurangabad
M/s L&T, Mumbai
M/s Marine Electricals, Mumbai
(9) Ruggedised UPS M/s Precision Power Products,
Aurangabad
M/s L&T, Mumbai
M/s Marine Electricals, Mumbai
(h) Automated Power | M/s L&T, Mumbai

Management System
(APMS)

M/s Marine Electricals, Mumbai
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Ser | Item/ Egpt Potential Vendors
()] Gas Turbine Rectifier| M/s Precision Power Products,
(GTSR) Aurangabad
M/s Static Transformers, Indore
(K) Helo Starting Rectifier | M/s Precision Power Products,
(HSR) Aurangabad
M/s Static Transformers, Indore
M/s L&T, Mumbai
() Sound Power| M/s Marine Electricals, Mumbai
Telephone (SPT) M/s Linea Engineering, Mumbai
M/s Elcome Integrated System,
Mumbai
(m) | Submarine Battery M/s Exide
(n) M/s HBL
(p) Battery = Monitoring | M/s Precision Power Products,
System Aurangabad
(9) Auto Plotter M/s Elcome Marine
) GPON M/s BEL
(Gigabit Passive
Optical Network)
(s) MCT Glands M/s MDL
(1) Electrical Junctions | M/s MDL
(u) Electrical Boards &|M/s MDL
Cabinets
(V) Spares for Type IV | M/s MDL
Submarine  Battery
cells fitting and
connections
(w) Spares for Main| M/s MDL
Switchboards
(MU 14A) and
Secondary
Switchboards
(MU14-C1, C2 & C3)
(x) Battery Loading | M/s MDL
Trolley
(y) Honeycomb filters M/s MDL




Forecast Requirements

28. The annual forecast list of Electrical/ Electronic equipment and
systems anticipated for fitment onboard is placedat Ap p e n di6x
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CHAPTER 11

FUTURE TECHNOLOGIES

1. Rapid and profound technological change is one of the most
potent factors shaping the modern world. It creates significant
opportunities, but drives increasingly complex, ambiguous and
destabilising global threats, and catalyses profound societal, economic
and political shifts. Technology is a strategic force; the nations that
are best able to anticipate and exploit technological opportunities may
have a decisive edge in future conflicts. In a resource constrained
environment and given the breadth and relentless pace of
technological change, focusing of effort is essential. The /V needs
access to the right capability base (people, knowledge, facilities,
industrial capacity etc.) to understand and develop technologies that
offer the most promising cross-cutting applications so that it can
exploit these technologies at a speed of relevance for transformative
real-world impact.

2. Future wars will be characterized by deployment of unmanned
weapon systems, robotic soldiers and sophisticated machines which
can operate in all environments. Space, cyber space and asymmetric
dimensions are likely to assume greater importance. Advancement in
critical technologies, sensors, robotics, communication and electronics
are shaping the future battle space. The technologies that would have
defence related applications are:-

(@) Advanced Ekctronics and Computation.

(b) Sensors (Photonics, Laser, MEMS)

(c) Advanced Weapons.

(d) CYUSR and Network Centric Operations.

(e) Advanced Propulsion, Energy Storage and Power Systems.

(H  Warship Design.
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(g) Stealth.

(h)  Advanced Materials.

()  Autonomous Systems and Robotics.

(k) Artificial Intelligence.
3. Fundamental technology developments will largely take place
outside the government sector, and effective defence modernisation
must be a partnership with DRDO,industry and academia. /N intends
to engage with them in pursuit of better and quicker capability

outcomes. The technologies outlined in the succeeding paragraphs
would be the backbone of future /V.

Advanced Electronics and  Computation

4.  Advanced electronics and computing are concerned with
information processing, systems that are programmable, and the
technologies that support them. It includes silicon -based digital
information processing technologies like traditional microprocessors;
specialist chips such as Graphical Pocessing Units (GPUs); Field
Programmable Gate Arrays (FPGAS); Application Specific Integrated
Circuits (ASICs); and systemon-chip computing boards. It includes
supporting elements like memory and associated software
development environments. It also includes emerging information
technologies like neuromorphic processors, and nonsilicon-based
quantum and DNA computing.

5. Rather than supporting a range of specific defence applications,
advanced electronics and computing are of critical importance to
defence as a foundational technology supporting other systems.
Almost all platforms, systems and services contain a programmable
element, and in many cases, this is critical to delivering the capability.
Examples include the targeting systems for weapons, the processing
of sensor data, and the flight control systems for aircraft. In addition,
since programming is comparatively easy to change, this technology
family contributes towards the agility necessary to counter today's
rapidly-changing threats.
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6. High-performance and fast computation capabilities have
already emerged as essential ingredients for almost every conceivable
application viz. management, networking, decision making,
equipment performance enhancement, design and training &
simulation studies. Advances in related technologies are continuously
driving towards more and more miniaturization, increase in
computational speed and power, and lowering of costs, a trend that

will continue at a rapid pace during the current century. Powerful and

smaller computers will enable development of more compact and
powerful weapons, sensors, and crucial systems.

7. Automated systems have already found their way on board
naval platforms for management of machinery, power and battle

damage assessment systems. Aubmated systems hold tremendous
potential for providing highly reliable performance to naval platforms,

with reduced manning requirements, reduced platform size without

compromising on capabilities, increasing surveillance, intelligence
gathering and warfare conducting capabilities and minimising
exposure of personnel to hostile actions.

8.  The advancements in computation and sensor technologies,
together with the advancements in Micro Electronic Mechanical
Systems (MEMS) and nanetechnologies, the next 20 years will
witness an increased availability of sophisticated automated systems
for a wide range of naval applications. Thus, computers,
microprocessors, and related software that provide computation and
automation capabilities are among the most important technologies
that will impact the entire spectrum of technologies related to the
Navy, and thus will strongly influence the future performance of the
Armed Forces.

9. Technology Trends . The impact of computation in
future naval operations is expected to be enormous. Combined with
advanced distributed sensors, computation will be the primary enabler
for achieving and exploiting complete situational awareness and will
provide more and more computational power to the processing and
interpretation of th e digitised sensor signals. Sensing elements will
become fully integrated with their supporting digital computer

hardware to produce smart sensors or sensors-on-a-chip. More
systems will become adaptive, processing in reattime the observed
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signature and altering their system parameters in response to the
observations to optimise their actual performance. Fusion of data from
multiple sources, extraction of meaningful information contained
therein, real-time control, and high accuracy will result in conside rable
optimisation in the effectiveness of future naval operations.

10. Inteqgrated Platform Management Systems . A possible
example of Automation Technology would be the Integrated Platform
Management Systems (IPMS). New construction ships are already
being fitted with IPMS for control and monitoring of platform -wide
machinery and systems including propulsion, power generation and
distribution, auxiliaries, damage control, steering and stabilisation. At
present, group of O60dumbdé sensors
intelligence residing primarily in the central processor. With the
significant increase in processing power and memory and reduction in
the price, embedded processors will penetrate virtually every 1/0 point
and thereby ma k e each of t hem
example, an intelligent motor should be able to provide more
information such as its history, part number, specific ations, operating
instructions, diagnostics, repair instructions, replacement alternatives,
alarm messaging, pre-failure warnings, etc. Presently, this information
resides in the documents or with the experts. A significant intelligent
characteristic is diagnostic, not only after the failure has occurred, but
also predictive (before the failure) and advisory (providing
mai ntenance instructions). Thi s
only in the central processor but will be embedded in the equipment
itself.

Sensor Technologies

11. A sensor detects a physical phenomenon such as an electrical
field, vibration or particle, and generates a response, such as the
transmission of digital information or a change in colour to represent

a detected chemical. Data from sensors, appropriately stored and
analysed, builds our understanding of the operating environment,

identifies items within it, and combines to provide situational

awareness. Sensing therefore informs decisions at all levels.

a
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12. Sensing techndogies are diverse and include: electromagnetic
sensing (e.g. electro-optic, infra-red, radar and electronic
surveillance); gravity sensing; acoustic sensing; position navigation
and timing (PTN); chemical, biological, radiological and nuclear
(CBRN); expbsive sensing; quantum sensing; and sensor fusion.
Sensors are deployed on a range of platforms operating in a variety
of environments i and need to overcome congestion and clutter,
detect difficult (including fast or stealthy) targets, continue to functio n
despite adversary jamming attempts and counter-surveillance
techniques, and conform to stringent size and weight requirements.

13. Developments in technology related to semi-conductors, super
conductors, computers, signal processing algorithms are resuting in
the increasing availability of high performance sensors with improved
range, resolution and fidelity. While considerable indigenous R&D
efforts are already in progress in various areas, these need to be
pursued in a more focused manner for overcoming existing technology
gaps. Considerable commonality of technologies exist in various types
of sensors and therefore R&D efforts in various associated technology
areas could be shared among different projects.

14. Electromagnetic Sensors . These include the complete range
of Radars, ESM/ECM, IR and Laser systems. Dedicated DRDO labs are
already undertaking R&D activities in these areas and considerable
success has been achieved in specific areas. Important areas for
sustained indigenous R&D dfort are broadly outlined in the
succeeding paragraphs

15. Radars. With their all-weather and long-range capabilities
for detection and tracking, radars will remain the primary

electromagnetic sensors for Naval platforms. A revolution is already
taking place in radar technology with the availability of high power

solid-state electronics replacing conventional Traveling Wave Tubes
(TWT), replacement of rotating radar dishes with steerable solid state

arrays (providing increased reliability and scanning speeds), faster
processing and digitisation for returning radar signals, smarter
algorithms for improving signal processing, reducing clutter and false
alarms, Track While Scan (TWS) caabilities, capability to track much
larger number of targets simultaneously, identifying targets and

providing motion analysis.
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16. Future radars will utilise solid-state phased arrays antennae for
almost all frequency bands, with increasing use of active multi-
function radar systems. Signal processing will be almost entirely digital
beam forming, confining the analog microwave portions to the

extreme front-end interface of the antenna with the outside world.

Signals received at the antenna elements will be digitised at the
element after minimal analog processing and passed on in digital form
over wideband fibre-optic links to convenient remote locations for
further signal processing, doing away with the requirement of wave -
guides. Similarly, during transmission, digitally created waveforms will
be generated and distributed via fibre -optics to individual antenna
elements where Digital to Analog (D/A) conversion and Monolithic
Microwave Integrated Circuit (MMIC) based power amplification will
take place.

17. Major application areas that need to be pursued through in-
house R&D efforts include the following: -

(@) Development of Multifunction Phased Array Radars

(b) Development of Synthetic Aperture Radars (SARS)

(c) Development of Low Probability of Intercept (LPI) Radars.
(d) Development of Millimetre Wave Radars (MWR)

18. Active Sonar . Submarines are increasingly becoming
stealthier, limiting the traditional advantage of passive narrow -band
processing. The trend of utilising active sonar operation, especially in
the context of littoral warfare using multi -static operation with

transmission from a platform or buoy exploited by all other sonar

systems in vicinity, will gain tactical usage. Development of active
sonar systems with multi-static capability, efficient receiver designs to
overcome reverberation and low frequency transducers will therefore
continue to receive more and more attention.

19. Low Frequency Active Sonars . Lower frequency could result
in increased ranges due to low propagation losses. However, this is
also handicapped by increased ambient noise and size of arrays. In
near future, the frequency of active Hull Mounted Sonar would reduce
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even further. The advantages of any further reduction in transmission
frequency, especially in the coastal tropical water would have to be
weighed, before undertaking development of very low frequency
sonar systems which will lead to bulkier arrays and significant increase
in costs.

20. Passive Sonars . Passive sonar operation is an attractive
option in deeper waters with low frequency of operation. The
submarine sonars would essentially remain passive systems with flank
and towed arrays to enable operation below 300 Hz. Efficient array
systems with Left / Right ambiguity resolution, advanced classifiers
and passive Target Motion Analysis would have to be developed.

21. Mine & Obstacle Avoidance Sonar . Mine hunting and
obstacle avoidance sonar would necessarily need to use high
frequencies for better target resolution and acoustic image processing
for target classification. Improvement of ranges at higher frequencies
will be a major challenge. This is a vital area where indigenous
development has not made any significant progress. Demand of
higher spatial and range resolution would require development of
synthetic aperture sonars. Offline data-base management system
would be another important dimension of mine sweeping requiring
significant impetus.

22. AirBorne Sonars . Dunking sonars which employ low
frequency active operation (1.5 i 3 KHz) would continue to perform
the key role in underwater surveillance systems. The use of dunking
sonar in multi-static active operation would require networking with
ship-borne systems. Sonobuoys will provide costeffective surveillance
tools with development of Vertical Line Array DIFAR Buoy (VLAD),
Directional Frequency Analysis and Recording (DIFAR), Command
Activated Active Sonobuoys (CAAS) apart from passive buoys with
LOFAR & DEMONprocessing available at present. The sonobuoy
technology will have significant use in the field of harbour defence
networks also.

23. Non Acoustic Sensor System . Alternate methods of
underwater detection using Magnetic Anomaly Detection (MAD),
satellite images and lasers will compliment acoustic detection. MAD
will provide confirmation on detection of targets by acoustic means.
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Satellite imagery, both optical and from Synthetic Aperture Radar
(SAR) will provide advance and panoramic detection capability.

Weapons

24. Emerging threats and increasingly complex and congested
environments present a new threat and there is a need to improve
existing weapons, further enhancing precision in addition to new
capabilities which deliver non-conventional effects.

25. Conventional weapons such as bombs and missiles are designed
to cause kinetic damage to a target i physically destroying it or
degrading it. Although kinetic damage is an appropriate response to
some threats, modern threats and scenarios may require non-kinetic
engagement. The presence of civilians or civilian infrastructure may
preclude the use of current conventional weapons. As such, enhanced
precision gui dance anenhke need ohthe Hodr, mu |
the latter being able to distinguish its target from its surroundings and
providing directional lethality. Other targets may not be suitable for
conventional engagement due to their dispersed nature, imprecise or
hidden location information, or resilience to conventional attack. In
this situation, alternative weapons including offensive cyber and non-
lethal weapons provide additional options for the commander and m ay
allow the target to be engaged. In addition, next -generation weapons
can deliver scalable or temporary effects, in situations where military
action is required but lethal force is not desirable. Hypersonic and
high-speed weapons could provide a rapid response to emerging
threats and time-sensitive targets.

26. There are a range of technologies that could be weaponised,
including Radio Frequency and Laser Directed Energy
Weapong DEW), and offensive cyber. Radio Frequency-DEW allows

the engagement of targets containing electronics-rich systems or
subsystems, potentially including mobile threats, targets within
infrastructure, hostile sensors, and command and control. Laser-
DEWSs can counter a broad target set from improvised unmanned

aerial vehicles to complex missiles. Offensive cyberweapons can deny

or even destroy adversariesod0 caps







