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VISION 2020 FOR NATION’S PROSPERITY

TECHNOLOGY VISION 2020
500 SCIENTISTS
TWO YEARS
17 VOLUMES
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Reaching the
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GREEN REVOLUTION

VISIONARY LEADERSHIP FOR INDIA'S
SELF-SUFFICIENCY IN FOOD GRAINS

TWO MAJOR OBJECTIVES:
- INTRODUCE S&T IN AGRICULTURE

- ESTABLISH PRICING POLICY TO MOTIVATE
FARMERS FOR ENHANCING PRODUCTION

C. SUBRAMANIAM REORGANISTION OF AGRI. RESEARCH IN
e COUNTRY

~ OBJECTIVES <
ANTINUED EXPANSION OF  \_
FARMING AREAS

* DOUBLE CROPPING EXISTING
FARMLAND

* USING SEEDS WITH IMPROVED
GENETICS

HIGH YIELD, CROSS-BREED WHEAT &
: NOBEL LAUREATE
RICE VARIETIES DEVELOPED PROF. NORMAN E BORLAUG M-S: SWAMINATHAN

HIGH PRODUCTIVITY OF GRAINS LEADERS

FIRST AGRICUL TURE SECOND

GREEN REVOLUTION MISSION GREEN REVOLUTION
Iy
' SOIL CHARECTERISATION

_r__,..--":""l";
na®

Large Farming

MATCHING THE SEED

|

FERTILISER MANAGEMENT

WATER MANAGEMENT

CULTIVATION

POST HARVESTING (SILOS)

GRAIN PRODUCTION
TARGET(2020
400 MT PER ANNUM
JETHS FOOD PROCESSING
OUTPUT = GRAIN - cE B ( Value Addition )

(TARGET: 230 MT PER  [RzizEsi@ s/ AN\ = E Irﬁagé‘y
ANNUM) BIHAR MARKETTING

PRODN.: 241.6 MT Sless INCREASED USE OF S&T
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WHITE REVOLUTION

e ACHIEVED SELF SUFFICIENCY THRO’
COOPERATIVE MOVEMENT

¢ LARGEST PRODUCER OF MILK IN
THE WORLD (127 mn. tonnes) n

* LARGEST POPULATION OF CATTLE IN
THE WORLD

VARGHESE KURIEN

* FUTURE OF INDIAN DAIRY INDUSTRY:
To establish long term export that benefit
dairy industry:

SCIENTIFIC &
PROFESSIONAL MGMT.
THAT ESTABLISHED
DIRECT LINKAGE
BETWEEN PRODUCER
AND CONSUMER

- maintain the current growth rate of milk
production

- remain globally competitive

N - -

INDUSTRY AND EDUCATION

FOUNDER OF STEEL INDUSTRY IN
INDIA, BANKING, POWER AND MANY
OTHERS

Jamshetji Nusserwanji ESTABLISHED INDIA'S MOST
ADVANCED SCIENCE INSTITUTE (lISc)

GUIDED THE DESTINY OF INDIA’'S
LARGEST BUSINESS HOUSE
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EVOLUTION OF
NUCLEAR INDIA

1/37 of World Reserves
of Thorium in India

KOODANKULAM

URANIUM SUPPLY
FROM NSG

POWER

Accelerator Driven [ -
System (ADS) i - GENERATION

FUEL REPROCESSING | PRESENT 4780 MW
POKHRAN II, PEACEFUL

NUCLEAR EXPLOSION I g = BY 2020 40000 MW

NUCLEAR POLICY . = . r NUCLEAR AGRICULTURE,
— ¥ g a T FOOD IRRADIATION
+ NO FIRST USE

b : WATER MANAGEMENT
FAST BREEDER
+ NO USE AGAINST PRESSURISED NUCLEAR MEDICINE

q TEST REACTOR HEAVY WATER
NON-NUCLEAR COUNTRIES AL sPIN-oFF TECHNCIE
« MINIMUM CREDIBLE (SUPER COMPUTER,
DETERRENT ROBOTIC SYSTEMS etc.)

WORLD’S FIRST WAR ROCKET
TIPU'S WAR AGAINST BRITISH (SRIRANGAPATNA 1792)

Indian rocket barrage defeats
British cavalry attack in 1792

IRON CASE _--.
2KG GUN POWDER - _
LENGTH : 250MM .
DIAMETER : 60 MM . 3
GUIDER ~ : SWQRPQ,ESE'U_'M

RANGE : 1.0 KM

i Sy L a ~
BIRTH OF ROCKET SCIENCE Royal Artillery Museum, Woolwich
(Criginal Rockets used in War)
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S e INDIA’S SPACE PROFILE

resource for the
development of |ndia

n Mission (Chandrayaan-I)

-3

. = First Sat.
Sounding Rockets Launch
‘ehicle

Prof. Dhawan

P =

RS-D1

i -3B INSAT-3C IN: \T-3E INSAT-4B 7
» Self-Reliance in launch vehicles & satellites « Cost effective launch vehicle service
* Space Tech. applins. for national development  « Capability to launch multiple satellites

« Satellite Recovery capability for re-entry mission « Global competitive space power

EVOLUTION OF INDIA
AS A MISSILE POWER

(IGMDP - JULY 1983)

Dr. APJ Abdul Kalam

CONSTRAINTS TECH. OBJECTIVES REQUIREME
* 20-30 YRS. OF TECHNOLOGY GAP « FUTURISTIC TECH. &

« CONSTRAINTS ON FLOW OF TECH. PERFORMANCE AT THE
(MTCR) TIME OF DEPLOYMENT * DESIGN
ADAPTABILITY
+ RAPID TECH. OBSOLESCENCE
M * PROG. MGMT.

* CHANGE OF USER REQMNTS DUE TO MULTI-USER LEADERSHIP

- NEWER SYSTEMS AVAILABLE IN * QUALITY & RELIABILITY « NETWORKING OF

THE MARKET
« COST EFFECTIVENESS pdglediel -
- WAR STRATEGY CRITICAL TECH DEV.

« LACK OF INDL. INFRASTRUCTURE - SEL * CUS T

S - .
NAG AKASH QUICK REACTION,
(3RP GEN. ATGM) (AREA DEFENCE SYS.) AIR DEFENCE MISSILE
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STRATEGY FOR CRITICAL TECHNOLOGY

LGy DEVELOPMENT

REQUIREMENTS AVAILABLE

STRENGTH

OFF-THE-SHELFE,

CAN BE
SUBSTITUTED

CAN BE
DEVELOPED
BY COMBINED
EFFORTS

NUCLEATE
AND GROW

PRODUCT DEVELOPMENT

S ol Agnilll Agni V
. - - I N 3
Dia (m) B i b, |
Launch Wt (T) L . - § .

(Incl. Payload)
Range (km)

Range (km) 3500 | 5000
g ™

agmm:ssoonm  SEEES

L h Wi
(Incl. Paylo

Ranae (km)

Agnl V: 5,000km



RE-ENTRY DESIGN

SUPER COMPUTER FOR COMPUTATIONAL FLUID DYNAMICS (CFD)

NEED FOR CFD REOUIREMENT TECHNOLOGY
« HYPERSONIC FLOW INVOLVING

CAPABILITY FOR
NON-EQUILIBRIUM CHEMISTRY - * SUPER COMPUTER
NOT AMENABLE TO « FAST CFD CODES SUPER COMPUTER
CONVENTIONAL METHODS e & ADV. CFD S/W.

« EXPERIMENTATION REQUIRES
LARGE SIZE HYPERSONIC WIND
TUNNEL FACILITY
- NON AVAILABILITY

CODES

(EULER, BHEEMA, VEEMA,
KAREESHMA, Navier Stroke Solution)

PARALLEL
PROCESSING

(8/32/128 NODES)

(5 min./
iteration)

CFD CENTRE
(11Sc)
+
(of0) Y1210 EI\\[eRW:\=] Conventional Main

Frame Computers

PACE* WITH 1.7 G.FLOP IS
20 TIMES FASTER THAN CRAY-XMP

(ANURAG) (@ days/iteration) YOUNG MINDS TAKE CHALLENGES

CARBON-CARBON TECHNOLOGY

- RE-ENTRY
PROGRANMME TECHNOLOGY
PROJECT CAPABILITY

liSc

EVALUATION
SAMIRA & CHARAC- FLIGHT

TERISATION e EVALUATION
ACCT MULTI- J’-\EROTHERMAL & PROVING

DIRECTIONALNN 71— ALGORITHM
WEAVING AND / NPL Ce
LT BRAIDING MATRIX
TSI S, DENSIFICATION AEROTHERMAL KINETIC HEATING

ATIRA PROCESS EVALUATION

DMSRDE / NOSE TIPQ
GRAPHITE

LAB MODEL

& STR.TEST
FACILITIES

1.8gm/cc

o 0.65 gm/cc
LITERATURE & “
CORE COMPETENCE IN
CARBON COMPOSITES
AT DRDL & NPL

12/4/2013
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MISSILE POWER

LONG RANGE CRUISE MISSILE AIR DEFENCE
BALLISTIC MISSILES (STRIKE WEAPON)

BALLISTIC MISSILE
DEFENCE

L | 0
700 TO 5000 KM P
SHORT RANGE | =
BALLISTIC MISSILES : - —‘L
'I : TACTICAL MISSILES

300 TO 700 KM

FORMATION OF BrahMos JOINT VENTURE
e JVformed thru’ an IGA on 12t Feb 1998 with DRDO & NPOM as
Shareholders with authorised capital of $250 million at the ratio
of 50.5:49.5.

Tripartite Agreement signed between DRDO, NPOM & BrahMos
identifying the share of work & Process Stocks based on the core
technological strength




TECHNOLOGY COLLABORATION PARTNERSHIP

*Resources , ’ _ *Resources
*Capabilities - *Capabilities
«Core Competencies «Core Competencies

PROCESS STOCK . -
(INDIA) Joint Design,

INS Development, PROCESS STOCK
OBC Manufacture and (RUSSIA)
FCS Marketing

PLATFORM SYS. (MIND TO MARKET)

TEST & EVALN.

°,
o

o,
o

°,
o

o,
o

°,
o

COMMON SYSTEMS
Airframe, Warhead, S/w

BRAHMOS UNIVERSAL MISSILE SYSTEM

MULTI PLATFORM

¥ __SPECIFICATION
#¥Range : 300Km :
Speed: 3 Mach L Frigate

MULTI TRAJECTORY =

Corvette

High altitude trajectory
= F, -
| - -
e = - f—
r 1 .. =

Low altitude

trajectory Command

— Centre
Ammunition Dump

ey Sl
e
DIVERSE ENVIRONMENT |IREARE

- SNOW/MOUNTAIN — Airbase
2 - DESERT e
Mobile Autonomous i

Naval Warship Launcher - TROPICAL Bridges

12/4/2013
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BRAHMOS

AIR VERSION

System Installed Seato Sea  Sub Seato Sea
in 8 Ships Seato Land Land to Sea

READY FOR DEPLOYMENT

EiBEL @

BRANMOS | BRANMOS ARMY VERSION

[rerr.

Steep Dive
Capability Established

e g1
=t .-=”' o = y
a0 4 Vertical Launch DEVELOPMENT COMPLETED
Launch from Surface Ship U/W Launch —— bl -

TOMAHAWK Vs. BRAHMOS

TOMAHAWK BRAHMOS
Speed 0.8 Mach 2.8 Mach

Time to hit the target 1 unit 1/3d (Faster engagement)

Kinetic Energy 1 unit 9 times. (High Destructive Power)

Target Dispersion 1 unit 1/3d (Probability of hit is high)
(Moving targets)

Reaction Time 1 unit 1/31d (Pierces the Defence)

Universality Nil Same system for sea & land targets

Salvo 3 sec 2.5 - 3 Second interval on multiple
targets (Land and Sea)

EFFECTIVENESS OF DIFFERENT
TYPES OF ANTI-SHIP MISSILES

0.38 0.38

BrahMos Tomahawk Harpoon Exocet Otom at

l BRAHMOS — WORLD LEADER IN CRUISE MISSILE FAMILY '

0.42

12/4/2013
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I BUILDING DEFENCE I
! TECHNOLOGY COMPETENCE 1

PRODUCTION
& DELIVERIES

USER TRIALS
& INDUCTION

SYSTEMS DESIGN &
DEVELOPMENT

LAUNCH OF MAJOR MISSION
MODE PROGRAMMES
SPECIFIC TO ARMED FORCES

ER & Research
Boards

ARMED FORCES

TECHNOLOGY
DEMONSTRATORS

(o) APPLIED
F RESEARCH
SCIENTIFIC
RESEARCH Build to Era of Global
Era of License Production Build to Design Specification Partnershi\p
60s 1980s 1990s 2000s 2010s ~

BRAHMOS MISSILE INDUSTRY CONSORTIUM
A BLEND OF PUBLIC — PRIVATE ENTERPRISES

arr a

|
Air Frame ’ f i
Slections - L‘ —J

& Radome Internal
Nose cap

ENGINE PRODUCTION

" . | MOBILE AUTONOMOUS
LAUNCHER

Fire Control System
(Land version)

Data Patterns

’
I@ OBC & MIU

12/4/2013
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BRAHMOS PM STRATEGY
— CONCURRENT DESIGN, DEV. & PRODUCTIONISATION

High

Infrastructure success rage

for Producti}.

PROGRESS —>

Design & Development of
different versions

Block

1999 2000 2001 2002 2003 2004 2005
YEAR =——>

® Concept & preliminary system design
® Detailed design & documentation

CORE FUNCTIONS

OF JV

SYSTEM
DESIGN

. -
L ’6\\0‘\ -
A\

IrDRDO} TNPOM;]

Joint design and
development teams

Technology sharing of
critical systems for
production of all systems

< in both countries

Large scale industrial
partnership — Both Public
and Private as Consortium

Holding System Design,
System Engineering,
System Integration and
System Management with

BlockBlock C€Oré JV

Il Il Common Inspection
Standards for product
acceptance

Customer Focus

* Inputs from Partners to expedite
the.design process

¥ | - Facilitatetthe design and

) realisationiofisystems

* Availability of'eXpertise
» Simulation & wargaming s/w

BrahMos

| SYSTEM
INTEGN.

» Responsible for Integration of all
subsystems & final missile

* Creation of separate facilities with trained
manpower & infra. at multiple centres

* QA & QC Procedures

fip 1)
lip2)
system "/
ENGG.

P t

fien]

« Custodian of all dg€uments

« Focal point fa#fjoint reviews (PDRs, CDRs),
coordipatiopwith all D&D agencies resulting
gesponsible for all system engg. tasks

* Progress review & Problem Solving

12/4/2013
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BRAHMOS - GLOBALLY COMPETITIVE PRODUCT

* Novel JV concept

» One step higher
than state of the art

Simultaneous R&D &
Prodn Mgmt.

Industry Consortium
Commitment

NETWORKING OF
STAKEHOLDERS

World Class

Product BRAHMOS

technology ‘\

CREATIVITY

INNOVATION

e Can we
leap-frog?

*« Mind to
Market

e Brand

LEADERSHIP

*Speed
*Precision
* Power

* Thinking
ELEED]

* Managing

complexities
DICTATED BY FUTURE WAR

_ -by Indian Armed Forces
- by other countries

TECHNOLOGY
& RESOURCES

» Technology sharing
* Resource Pooling

* Mutual Learning

Project mindset helped JV to
realise advanced Technology
product in a cost effective
manner, produced in shortest
time giving competitive edge to
the Nation

ACHIEVING COMPETITIVENESS

PRODUCT
EXCELLENCE

- Performance

- Quality

- Reliability CUSTOMER
DELIGHT

- Product
upgrades

DELIVERY IN TIME

(DIT)
- Required Quantity

Production on demand

,‘, ey
Success

Within Time, Cost, Quality & accepted by the Customer
with best Project Management Practices

14
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COMPETITIVE EDGE
— ACHIEVING EXCELLENCE IN LEARNING FROM SUCCESS

DESIGN
LOW COST

&
HIGH QUALITY
DEVELOPMENT SUPERIOR PERFORMANCE

SYNERGY MANUFACTURING PRODUCT AVAILABILITY
THRU®
CUSTOMER
PARTNERSHIE, “ DELIGHT

ZONE OF
EXPORTER

__/

ZONE OF
IMPORTER

PM PRACTICES HELPED JV TO LEAP-FROG IN TECHNOLOGY
COMPETENCE TO OVERTAKE DEVELOPED COUNTRIES

Nation’s Prosperity needs Creative Leaders

Customer Env\{\rlgaﬂnegnt &
Prosperity Adv. Research Loyalty Partnership
Powered By L & Inb%t;?ment Wy Powered By
@ Sustained By | W
ompetitiveneS%l E A Powered By Innovation
S Powered By | 3 - ered B B
gy e Sl Project [
H S Mindset
Revenues a o Powered By
Powered By Powered By
¢ Employee Leadership
Innovation Volume & Loyalty & Pride
Repeat Sales Powered B

l

Employee
Satisfaction

SUCCESSFUL CREATIVE LEADERS MUST HAVE PROJECT MINDSET

15
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Thank you

aspillai@brahmos.com
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