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A Increasing demands on clean and competitive energy,
water, agriculture and healthcare.
(These demands are to be met with ethics and equity)

A Longetivity T old age problems i newer strains of diseases

A Ageing assets and new high performing assets

A Globalisation of economies i increased competitions i to
be met with competence, innovations and ethics

A Increased social and work stresses

A Human resources (engineers) to meet the challenges
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Technologies performing at frontiers of limits of performance
Very large structures plants to nano devices

Design, analysis, virtual reality, health diagnosis, Asset Management

Innovations in all stages of life cycle of technology (evolutionary, paradigm
changes, cascade, €éinnovation eco:¢

Newer materials, processes and performance (modelling and simulation,
advanced characterization, testing and analysis for extreme conditions)

Advanced sensors, wireless networks, embedded systems, on-line
measurements and their analysis.
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A Simple and Robust management principles and practices

A Paradigm shifts in management concepts
(fast, diverse, organic Vs

A Interdisciplinary decisions : A wide spectrum in cultures of
countries, religions, competences, bureaucracies,
priorities.

A Ethics, Equity

A Engineering Challenge i Fractured linkages leading to
weakness in decisions



Genesis of accidents 1 Design, Materials, TQM, Risk Management, Safety,
Regulatory, Cultures of decision making in organisations

Bhopal gas tragedy Dec.
1984

Gulf of Mexico Apr. 2010

Prediction, Management of black swan, fat tail, low probability but high risk accident scenarios
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Health and Asset Management T With good financial
performances and minimum risk

Measurements (relevant, adequately sensitive, robust, cost
effectiveée)

Analysis and correlation to performance in steady state and
accident scenarios

Right Decision Making : layers of alpha-numeral and images
databases, fuzzy, deterministic, probabilistic knowledge,
time spans, decisions taken at different levels during the life
cycles, current knowledge, experiences and short time

availabilityé.
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i The country that learns to build
breeder reactor would have solved
its energy problems for ever o

ft The boentrg which firstyleviNdps |

a bbreeder reactor will have a great
competitive advantage in Atomic
Emeayy 'O~ yadia Ghade an eavly entry to
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Nuclear Energy
Enrico Fermi, Meeting in April 26, 1944
With Wigner, Szilard and Others on :
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[ india pursues a vibrant Fast Reactor Programy] |
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FBR PROGRAMME IN INDIA

confidence in Innovative

fuel cycle 25 years of concepts
successful
operation

Improvements Proposed For Reactor Assembly

Sodium savi

Future FBR

A 1000 MWe
A Pool Type
A Metallic fuel

A Serial
construction

A 500 MWe

— A Pool Type A Beyond 2025
A 1250 MWt (500 MWe) A UQ,-Pu0,
A 40 MWE(13.5 MWe) ARl A Six units (3 twin units)
A Loop type reactor A UQ,-Pu0,
A PuC i UG A Indigenous designand A To commission in 2023

. construction
A Design: CEA, France .

) A To commission in 2012
Since 1985¢€. .



Technologicdal ChallengesinrBBR

Compact Reactor GoreWith High Fissile(Content

Use @flLiquid Na as(Coolant:athight temperatures 8828 K)

Design :and ffabfication af Materials that canwiithstand iintense: neutronl dases igrpenaterenand
loadings including Seismic

Reprocessingoof hhighlyaagtive spentifuel
HigihLievebivasietmanagement dsvery wappitanidotdhe Sucdéss i dtuclearfOptiolear Option
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ISI of FBR Components

iU In-Core Components

v Fuel subassemblies

v IHX, Roof slab

v Discharge pipe etc.

Issues - Access constraints, background radiation,
temp., opaque sodium thus limited possibility

for inspection

Approach - Stringent quality assurance (QA)

Vi sual examination & wunder Sodium Ul trasoni
viewing employed

u Out-of-Core Components

v Main vessel / Safety vessel

v Steam generators / Sodium circuit pipes

v Concrete containment etc.

Issues: Access restrictions, temperature, time of inspection

Approach: Stringent QA +Advance NDE methods + Robotic devices

developed for ISI



