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Dr. C.Durga Malleswar presides over Technology
Day celebration at NIOT
National Institute of Ocean Technology (NIOT) celebrated Technology Day on 10th
May 2014 in the august presence of Dr.C.Durga Malleswar, Director, Naval Science
& Technological Lab,

Defence Research & Development Organization,

Visakhapatnam. Dr.C.Durga Malleswar inspired the NIOTians with the Technology
day lecture. He released the 1st Issue of 2014 NIOT online News Letter SAMUDRIKA.
He also distributed prizes to the winners of various competitions held on the
occasion of Technology day.
day.
awards and certificates of merit to the NIOT staff members for their exemplary

Greetings on the occasion
services.
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Greeting on the occasion of Technology Day 2014. The recent developments and
incidents like cyclone havoc and missing Malaysian Airlines Flight MH370 highlight
the importance of Ocean Technology. I am glad to inform you that NIOT has the
technology to support the nation in such eventualities.
As it has been the custom, NIOT is coming out with the present issue of newsletter
highlighting our activities and providing over view of one of our activities i.e. Ocean
Structures.
Successful demonstration of “Dual Communication from Tsunami Buoy, Deployment
of Autonomous Ambient Noise Collection Systems, Operation of Glider in Indian
Seas, Development and Lab Testing of ROV for Polar Operations, Sustainable
Solution for Shoreline Erosion, Trials of Buried Object Scanning Sonar etc., shows that
NIOT is on the right path in achieving our goals of the present five year plan.
Dissemination of information and sharing of knowledge are as important as
developing the technology. Hence NIOT has hosted variety of workshops such as
‘UN workshop on Global Reporting & Assessment and State of the Marine
Environment’, ‘INDACON workshop on Water Security’, and ‘International
Conference on Management of Ballast Water MABB 2014’ in the past few months.
On behalf of ESSO-NIOT I thank Dr. Chengalvala Durga Malleswar, Director, Naval
Science and Technological Laboratory, Visakhapatnam for delivering the
technology day lecture and for releasing the present issue of NIOT Newsletter. The
similarity of the mandate of the organizations warrants joint efforts by both the
organizations.
Hoping to continue this exciting cruise along with you and wishing you a great
success ahead.

Dr. M. A. Atmanand
(Director, ESSO – NIOT)
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Ocean Structures: Challenges in Design and Execution
Energy and Water security issues are driving the dependence on ocean resources. Exploration and exploitation of
ocean resources require a specialized platform or structure that can withstand extreme environmental loads. The
design of ocean structures (Fixed/Floating) in ocean has to be studied from the point of dynamic interaction
among various components of the structure due to the action of waves, current and wind. National Institute of
Ocean Technology (NIOT) is handling various programmes like desalination, deep sea mining, ROSUB, data buoys
etc… for extracting ocean resources. These include design of marine structures, pipelines / risers, moorings in deep
water and submersibles. Some of the major achievements in the area of ocean structures include design and
implementation of innovative solutions for desalination and R &D activities for development of techniques for
offshore structural components.

Success in Design and Installation of
Marine Structure in Remote islands of UT
Lakshadweep for Desalination
Lakshadweep islands are remote and facing the
drinking water scarcity due to increased population and
Agatti Desalination Plant located in inter-tidal area

tourism activities. NIOT has developed Low Temperature
Thermal Desalination (LTTD) technology and established a
demonstration plant at Kavaratti. The produced fresh water

Sump

is being supplied continuously to local communities since
2005.

Based

on

the

success

of

Kavaratti

plant,

Lakshadweep Administration approached NIOT for setting

950m long cold
water pipe

up of similar plants in six more islands. NIOT has designed
Seabed Profile

and commissioned two plants in Minicoy and Agatti during
Clump weight

2011.

Configuration of Cold Water Pipe and Intake Structure

The major technical challenges include site specific
design and installation of 950m long pipeline to draw cold
water from 350m depth and marine structure to draw
cold/warm water and to support the pipe line. As the sea
bed topography and environment are different in each
island, the design of structure was made according to the
site conditions of respective island. All structures are
Structure designed for high wave loads

performing
conditions.

well

even

during

extreme

environmental
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Design of Submerged Offshore Reefs for
Beach Restoration at Pondicherry Coast
NIOT has recommended beach nourishment on north of
Pondicherry harbour based on field studies and numerical
modeling. Pondicherry government has implemented the
beach nourishment scheme, which showed a gain of beach
width to an extent of 60m. Newly formed beach received
positive response from local population.

Beach Nourishment (Before, After and Present)

Seeing the success of proposed soft solution, Pondicherry
government requested NIOT to restore the lost beach near
Gandhi Statue. Beach nourishment with two offshore reefs
proposed for restoration of beach at Pondicherry town.
Offshore Reefs for beach restoration

Design of Marine Structures for extreme
Waves
The marine structures in islands are exposed to extreme loads
and no standards are available for design of such structures.
Wave Structure interaction studies initiated by institute

Field set up on the Intake Structure at Agatti

provide a basis for design of such structures in islands. These
studies aim at estimation of reliable environmental loads
through full scale experiments in the field and numerical
modeling. These experiments are unique, as full scale
measurements are conducted on prototype structures at

Numerical modeling of Intake Structure

island with complete instrumentation. These studies help in
optimal design of marine structures in UT Lakshadweep
islands.

Design and Installation of marker buoys for
delineation of Marine Biosphere Reserve

Measured Waves at Agatti (March 2012 to June 2013)

Gulf of Mannar Biosphere Reserve (GOMBR) has deployed
marker buoys to delineate the marine biosphere area, these
buoys could not survive due to technical reasons. Tamil Nadu
state government approached NIOT for long term solution.
NIOT designed mooring system and demonstrated the design
by deploying five buoys during April 2013, which are
functioning well. GOMBR has conveyed their appreciation
and remaining buoys will be deployed by them with the
technical support of NIOT.

Marker Buoy to delineate Gulf of Mannar Biosphere
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Offshore Wind as a future source of Energy
– Feasibility studies for Indian Coast
India being fifth largest nation in terms of its area, its wind
energy is yet to step into Offshore despite having a long
coast line of 7517 km and sites with offshore wind potential.
Being a pollution free option, wind energy gained wide
acceptance in a number of countries and the focus is
towards development of offshore wind farms. The promising
factors for offshore wind development are
Power Production for 3 MW Offshore Wind Turbine and Monopile / Jacket
substructure Concepts

 Strong / Consistent winds compared to land
 Less sound pollution and visual intrusion,
 Best benefit to coastal areas due to less transmission cost
 Exploitation of available onshore wind sites.
Preliminary wind resource assessment has been carried using
satellite data for Rameswaram, Kanyakumari and Jakhau
sites. Kanyakumari site showed high potential followed by
Rameshwaram and Jakahu. Feasibility studies with two
substructure concepts (Monopile / Jacket) showed better
Internal Rate of Return (IRR) greater than 12%, which

Behaviour of substructures of Offshore Wind Turbine

indicated the promising results for setting up of offshore wind
projects along the Indian coast. These studies were

Offshore Numerical Tank, a proposed test
facility for exploration and exploitation of
Offshore Structures

presented to Ministry of New and Renewable Energy (MNRE)
during the review of offshore wind policy, which was well
received.

As offshore structures are exposed to waves, currents, winds
etc., and are mostly nonlinear in nature. The response of the
structures to these environmental conditions adds complexity
to analysis. For the design of offshore structures such as
floating plants, the major constraint is development of a
platform, riser and its mooring, which has to be studied
through various design options, simulations and model studies.

Physical Wave Basin and Simulator

Several difficulties and unknown factors arise from these
studies due to involvement of multi-disciplinary engineering.
Hence, it is proposed to establish an Offshore Numerical Tank
with physical and technological infra-structure consisting of
offshore wave and current basin, dynamic simulator, multibody dynamic analysis software, 3D visualization facility and
High Performance Computing system. This facility helps in
analysis and design of offshore structures in entire Asia for
varied sea conditions and functional specifications of the
structures.

Over view of Offshore Numerical Tank
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Tidings- Happenings at NIOT....
Dual communication from Tsunami
buoy
A major technological breakthrough on dual communication
(INSAT and INMARSAT) from the Tsunami buoy was achieved.
ITB03 buoy got triggered during the event on 21st March 2014 at
Nicobar Islands, Indian Region with magnitude of 6.5 Mw (mB).
Buoy successfully changed from INSAT to INMARSAT during the
event and returned to normal mode from INMARSAT to INSAT as
per design.

INSAT and INMARSAT communication from Tsunami Buoy

Autonomous ambient noise
system deployed off
Visakhapatnam
The autonomous ambient noise system deployed in shallow
waters off Visakhapatnam captured the signatures of pile driving
noise and therapon theraps, a particular marine species.
Ambient noise system deployment in shallow water off
Visakhapatnam

Glider operation first time in Indian
sea
Glider deployed for the first time in Indian sea and data was
received. Underwater glider was deployed in Bay of Bengal at
location 13º14.601’N, 80º42.020’E on 23 April, 2014 and travelled
horizontally about 260km till 7th May 2014.
Glider operation in Bay of Bengal

Polar ROV (PROVe 300)
Remotely Operated vehicle (ROV) is designed and developed
with 300m depth rating capability for Open Ocean and Polar
applications. It has the state of the art underwater luminaries,
cameras, sensor,

obstacle avoidance

SONAR

etc…

and

designed to navigate under the ice with inverted navigation
concept. Short ice core sampler has been designed and
developed for collecting ice core. System is designed for a
speed of 3 knots in still water and maneuvered with electric
propulsion mechanism.

Testing of PROVe 300 at Acoustic Test Facility
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Sustainable solution for shoreline
erosion
The

fishing

facilities

and

fishermen

villages

along

Kadalur

Periyakuppam are under constant threat of shoreline erosion.
Extensive field measurement and hydrodynamic modelling were
carried out by Coastal and Environmental Engineering Group, and
proposed a segmented submerged breakwater in 4 m water depths
using geo-synthetic tubes. This novel approach will protect the coast
without transferring the problem to adjacent shoreline and also aids
the fishermen to venture into the sea through the gaps provided thus

Hydrodynamic model

not hindering their livelihood.

Turbine for OTEC desalination
laboratory
As a part of building OTEC Desalination Laboratory at NIOT campus,
a radial inward flow turbine and the generator assembly designed to
produce 2 kW electricity is being fabricated. This turbine works on
R134a and is an important component of closed cycle ocean
thermal energy conversion cycle.

Turbine-Half volute with guide vanes, Rotor and
Half volute respectively

Buried object scanning sonar (BOSS)
The prototype Buried Object Scanning Sonar (BOSS) system has been
tested at Royapuram fishing harbor, Off Chennai and sub bottom
profile of the boat channel has been imaged. Partially buried objects
of concrete blocks were also detected and confirmed the same

Partially buried targets

with diver.

Image from BOSS

COBIA FISH CULTURED IN SEA CAGE
The Marine Biotechnology Group as part of its open sea cage
culture demonstration of cobia (Rachycentron canadum) has
achieved a growth rate of 4 kg mean weight from its initial stocking
size of 30 g within a time span of 8 months at Olaikuda village near
Rameswaram.

Cobia fishes in sea cage at Olaikuda
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Visit of parliamentary
committees
The

Parliamentary

Standing

Committee

on

Science

&

Technology, Environment & Forests, visited NIOT on January 7,
2014

and

reviewed

the

performance.

The

committee

appreciated the work carried out by NIOT stating that it is
Visit of parliamentary committee

commendable and excellent.
The Second Sub-committee of the Committee of Parliament
on Official language, conducted review on January 21, 2014
and suggested improvements.

During review by committee of parliament on official language

UN workshop
UN Workshop under the auspices of the United Nations, in
support of the Regular Process for Global Reporting and
Assessment of the state of the Marine Environment including
Socio-economic aspects was conducted at NIOT and attended
by international and national experts.
UN workshop conducted at NIOT

International conference –
INDACON
An

International

technologies

and

conference

INDACON

management

for

on

water

Innovative

security

was

organized jointly with Indian Desalination Association during 12 14, February 2014 at NIOT, Chennai. Totally, 56 papers besides
numerous key note addresses on various aspects of water
technologies

and

management

were

presented

and

Ocean

Expedition

II,

an

Technologies

for

International
conference –
deliberated.
MABB 2014
As

part

of

International

Indian

International

Conference

on

Advanced

Release of proceedings and souvenir during INDACON

Management of Ballast Water and Bio-fouling (MABB 2014) was
successfully organized and conducted during 4-7, March 2014 at
NIOT.

90 delegates participated in MABB including 10 from

various countries such as USA, Netherlands, France, Germany,
Singapore and Hong Kong.

MABB 2014
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Students Autonomous Underwater
Vehicle (AUV) competition
The

Final

phase

of

National

level

Students

Autonomous

Underwater Vehicle competition was conducted on 3rd Feb 2014
at Aquatic Complex, Chennai. Five teams participated and
demonstrated Autonomous underwater vehicle developed by
them. Commodore Amar K Mahadevan, Naval Officer In-Charge
(TN&P) graced the occasion. Indian Institute of Technology
Madras emerged as the winner. NIOT shall sponsor the team to

AUV competition winning team

participate in the International Competition to be held in San
Diego during July 2014.

National Institute of Ocean Technology
(An autonomous organization under Ministry of Earth Sciences, Govt of India)
Pallikaranai, Chennai 600100 India
Email: sysadmin@niot.res.in
www.niot.res.in

