INSTITUTE AT A GLANCE

Organization
The National Institute of Ocean Technology (NIOT) was established in November 1993 as an
autonomous society under the Ministry of Earth Sciences, Government of India. ESSONIOT is managed by a Governing Council and the Director is the Head of the Institute.
The major aim of starting ESSO-NIOT under the Ministry of Earth Sciences, is to develop
reliable indigenous technology to solve the various engineering problems associated with
harvesting of non-living and living resources in the Indian Exclusive Economic Zone (EEZ),
which is about two-thirds of the land area of India.

Mission Statement
 To develop world class technologies and their applications for sustainable utilization of

ocean resources.
 To provide competitive, value added technical services and solutions to organizations

working in the oceans.
 To develop a knowledge base and institutional capabilities in India for management of

ocean resources and environment.
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FROM THE DIRECTORS DESK
It is my proud privilege to present the Annual
Report of ESSO-NIOT for the year 2012-13. ESSONIOT completed 19 years of growth and has evolved
into a matured institute. As the only civilian ocean
technology institute in the country, ESSO-NIOT has
shouldered the responsibility of developing and
demonstrating technology for the last two decades
and last year is no exception. Activities of ESSONIOT are multifarious in the broad area of Ocean
Technology, as could be seen by browsing through the
following pages.
Starting with the launching of the first data buoy in the year 1997, Ocean Observation Systems
(OOS) Programme of ESSO-NIOT has been deploying and maintaining the data buoys for the last 16 years
and providing data to different organizations involved in prediction of weather, climate and navigational
safety. Now ESSO-NIOT has established OMNI buoys network in Arabian Sea also, which have sensors
for measuring sub surface temperature and salinity upto 500m and currents upto 100m depth, apart from
surface met-ocean sensors. The backbone of Tsunami warning system, the tsunami buoy is partially
indegenised and is on the job 24/7. Inspite of the challenges, OOS continues to maintain Moored buoy,
OMNI buoy and Tsunami buoy network. Towards indigenisation of the buoy system, the data acquisition
and processing systems of these buoys have been developed, deployed and tested successfully. An excellent
shore station which, apart from being the landing point for all data from moored buoys also has an
operational data base, which makes it easy for management. In the region of Kalpasar, a met-ocean
observatory network has been established and is operated for one year in Gulf of Khambhat providing
continuous data for the first time in this region.
The Institute is not a passive operational team, but has a strong dynamic group which takes up
various indegenisation programmes also. Drifter, named Pradyu, has been indigenously developed and it
has been operational successfully in the sea for a month, transmitting good data sets. More drifters are
planned for deployment. Efforts are also on to take up indegenisation of other observation systems.
Green energy is one of the watchwords for the country and ESSO-NIOT is striving to convert all
forms of energy from the oceans. While wave energy is not economical in this part of the world, the learning
of ESSO-NIOT from its past experiences in wave energy lead to the development of Backward bent ducted
buoy, which has been designed, developed and tested in the sea. The results are encouraging and it requires
fine tuning further. Ocean Current is another form, for which we are in the process of studying various
models of turbines in the laboratory condition. Another form of green energy is the conversion of sea
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water to fresh water using the technology perfected by ESSO-NIOT, Low Temperature Thermal
Desalination (LTTD). The LTTD plants installed at three islands of Lakshadweep have been continuously
operational and quenching the thirst of the islanders. The desalination plants at Minicoy & Agatti were
handed over to Lakshadweep Union Territory administration and a detailed project report has been
prepared for installing similar plants in six more islands. The work on LTTD plant at Tuticorin thermal
power station is progressing. To extend the benefit of desalination technology to main land, ESSO-NIOT
has taken up 10 MLD offshore desalination and towards this, the preparation of detailed project report is
proceeding. Offshore wind is another area which is promising for India. ESSO-NIOT has taken a firm step
to actively participate in the design and implementation of offshore structure for offshore wind platforms.
Various types of algae have been analysed and two of them have been identified as candidates for extracting
lipids, which in turn could be appropriately used as bio fuel. Lutein, as a byproduct also could be extracted
from the same, which has more of commercial value.
ESSO-NIOT is proud to be associated with Kalpasar project of Gujarat in the Gulf of Khambhat,
wherein there is a proposal to construct a dam in the gulf. ESSO-NIOT is entrusted with the geo-physical
and geo-technical investigations for the dam corridor, which have been completed successfully and a
suitable dam alignment has been recommended.
ESSO-NIOT has a mandate to explore the ocean for non-living resources like polymetallic nodules
and gas hydrate. Development of deep sea technology is a vital outcome of this endeavor. An exploratory
mining system configured using different components was tested at Central Indian Ocean. The mishap that
occurred in the trials owing to rough weather is being analyzed. The deep water autonomous coring system
for taking out core samples of gas hydrates is being tested vigorously in Indian waters.
ESSO-NIOT has a good expertise in Ocean Acoustics and the collection of ambient noise
measurement has been completely automated and the data are now transmitted live. This makes the long
term collection of underwater ambient noise possible during all seasons which are not hitherto possible.
The Acoustic Test Facility at ESSO-NIOT has been upgraded with a high frequency calibration facility upto
500 kHz and NABL accreditation was also obtained for the entire range.
Developing acoustic transducers and integrating with signal processing systems is essential for
acoustic instrument development. A Buried Object Scanning Sonar (BOSS) is being developed and sea trials
have been completed successfully off Cochin.
ESSO-NIOT has a responsibility to improve the lives of Indian fisherman, and as a part of the
programme open sea cage culture of seabass was demonstrated in Olaikuda and Kothachatram and 5
tonnes of seabass was harvested.
The four ships of ESSO-NIOT are continuously cruising the neighbouring oceans for various
technological, observations and sampling activities. ESSO-NIOT flag ship vessel Sagar Nidhi has
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successfully completed fourth consecutive Southern Indian Ocean expedition. Sagar Purvi and Paschimi are
getting into the evening of their life and action is on for the replacement of the same.
While many of the activities of ESSO-NIOT are developmental in nature, there have been more
than 50 publications. 3 patents also have been applied during the period on report. Efforts to acquire
seafront facility in Andhra Pradesh and Tamil Nadu are progressing well. Even though expansion activities
are limited in the present campus, replacement and temporary structures are being put up to house some of
the facilities. A new laboratory and quarters complex is getting ready at our Andamans centre, which will be a
first in that region.
Many of our scientists and engineers are members in various professional committees like Bureau
of Indian Standards, Academic councils of Universities, Governing Councils of Institutes etc., and they
share their expertise for the benefit of the country. The activities reported were possible by the 168 strong
regular manpower and more than 200 strong contract manpower, who have put forward enormous efforts. I
take this opportunity to compliment all of them for the success of the Institute.
With the future beckoning, as the only civilian institute involved in the development and
demonstration of ocean technology, ESSO-NIOT continues to serve the nation in the areas of energy and
fresh water, living and non-living resources, development of indigenous technologies and continuous
observations with different platforms with the support and guidance of Ministry of Earth Sciences and all
other Earth Science institutions. ESSO-NIOT looks forward to take up challenging Ocean Technological
activities, both R&D and technology demonstration of projects of National importance and strategic
significance in future.
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MAJOR ACCOMPLISHMENTS DURING 2012-13


Pradyu, the indigenously developed drifter with INSAT communication was successfully deployed in
the Bay of Bengal in March 2013 and was operational for a month providing good data sets.



Open sea trial was successfully conducted for 3 bladed helical current turbine at 5 m water depth off
Ennore Port.



Contract was signed with M/s. L&T for the preparation of Detailed Project Report (DPR) for 10 MLD
offshore desalination plant.



Two desalination plants at Minicoy and Agatti were handed over to UT Lakshadweep administration
and Detailed Project Report (DPR) for establishing desalination plants in six more islands were
completed.



Measurement was carried out with suitable instrumentation continuously for a year period to
understand wave force characteristics on intake structure at Agatti in Lakshadweep Island.



An Exploratory Mining System was configured with single module of collector, crusher and hydraulic
sub-systems with existing under carriage and track, and testing was done at Central Indian Ocean Basin.



Design and development of underwater electrical slip ring rated for 6000 m water depth was
successfully carried out and tested.



Sea trial was conducted for Autonomous Coring System and the functionality of hydraulics systems
were qualified for deed sea coring.



Real time data reception system incorporated in the autonomous ambient noise system and sea trials
have been completed successfully.



The Acoustic Test Facility has been upgraded for high frequency calibration i.e. from 100kHz to
500kHz and NABL accreditation obtained for the entire high frequency range from 3kHz to 500kHz.



Established OMNI buoy network in the Arabian Sea and successful maintenance of moored data buoy,
OMNI buoy and Tsunami buoy network carried out.



Five variant buoy (MET-OCEAN, WAVE, OMNI, TSUNAMI, INSAT) data acquisition system was
indigenized and shore station was modernized for data monitoring and archiving.



A new species of Anti Microbial Peptide (AMP) producing piezotolerant bacteria Alcaligenes sp., and a
new strain of Bacillus subtilis were isolated from 250 m and 1400 m depth.



Open sea cage culture of seabass was demonstrated in Olaikuda and Kothachatram and 5 tonnes of
seabass was harvested.



Geophysical and geotechnical investigations for Kalpasar Dam corridor in Gulf of Khambhat have
been completed and a suitable alignment has been recommended.



Met-ocean observatories network was established with 19 stations and operated for one year in Gulf of
Khambhat.



Successfully completed the Southern Ocean Expedition programme for the fourth consecutive year.



Project Monitoring and Coordination committee for 'Acquisition of two new coastal research vessels'
constituted.
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TECHNOLOGY DEVELOPMENT – RENEWABLE ENERGY
AND FRESH WATER FROM THE SEA

Velocity Vectors on a Longitudinal Plane Plotted over the
Pressure Distribution on the Blades of a Helical Ocean Current Turbine

Conceptual Design of Floating LTTD Plant's Platform
Connected with Floating Conduit Housing Deep Sea Water Pipes

TECHNOLOGY DEVELOPMENT – RENEWABLE ENERGY AND
FRESH WATER FROM THE SEA
Introduction
The main area of focus of the group is to conduct research to develop technologies for producing
freshwater and clean energy from the ocean. Presently, the group is working on the following specific areas:


Fresh water production using Low Temperature Thermal Desalination (LTTD) process



Energy production using different processes



Ocean Thermal Energy Conversion (OTEC)



Ocean Wave and Current Energy

In addition, the group is in the process of transferring the LTTD technology to the society through
industrial partnership.

Waste Heat Utilization from Power Plants for LTTD Applications
The LTTD plant was commissioned in North Chennai Thermal Power Station (NCTPS) in March 2009
using condenser reject heat as feed water to the plant. Due to severe corrosion in the shell & tube condenser,
it was replaced with a plate heat exchanger. The structure was suitably strengthened for its installation. Test
runs were conducted and fresh water was successfully generated. Further performance evaluation studies
are being carried out.

Studies on Turbines
R134a Radial Inward Flow Turbine for 2 kW OTEC-Desalination Laboratory Setup
A laboratory setup is envisaged in order to physically simulate the ocean thermal energy conversion cycle
and the low temperature thermal desalination process on a smaller scale. The experimentation via this setup
is aimed at yielding valuable experience in running the two cycles together and collection of data for
performance analysis. This will pave the way towards prototype of self-powered desalination.
A 2 kW radial inflow turbine with R134a as working fluid has been designed with an inlet and exit
temperatures of 24.5OC and 14OC respectively with a mass flow rate of 0.5 kg/s. Results of this experimental
study will be useful for scaling up such turbines. Detailed sizing and procurement of other required
components for the laboratory such as heat exchangers and pumps is under progress.
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Ocean Current Turbines
Sea water is constantly on the move in a complex
pattern driven by the wind above surface waters, tidal
variation and the density difference caused by gradient
in temperature and salinity of sea water. ESSO-NIOT
has undertaken the development of technologies
which will extract kinetic energy contained in the
ocean currents and convert it into usable power.
As one of the initial steps towards this goal, a helical 3
bladed current turbine made of steel and fiber
reinforced plastic of size 300 mm x 600 mm having
NACA 0015 profile along with a steel structure to
Helical current turbine during deployment
hold the turbine was designed and developed inhouse. This was successfully tested to assess the starting characteristics in an open sea trial conducted at 6
m water depth near Ennore Port. The turbine axis was oriented perpendicular to the wave direction. The
currents were measured using Acoustic Doppler Current Profiler (ADCP). The average current, dominated
by the wave induced currents was found to be around 0.5 m/s near the turbine. It was observed that the
turbine was self-starting and also kept steady rotations with occasional acceleration with each passing wave.
CFD simulations on Darrieus turbines (with straight blades) were continued and a methodology of
designing the turbine for given water speed and desired electric power output of 100 W was established.
An axial turbine – similar in construction to a wind turbine – estimated to produce 200 W has been designed
and fabricated in a joint development project with Indian Institute of Technology, Madras. The turbine will
be tested initially in the laboratory and then in a sea water flow in a channel at 1.2 m/s speed.

Floating Type Wave Energy Device – Backward Bent Ducted Buoy (BBDB)
Experimental investigations on scaled down model (ratio
1:8) of BBDB were undertaken. Acrylic models with
different configurations were made and tested in the wave
flume. The investigations are aimed at validating the
performance of existing design of BBDB and also studying
the physics of oscillating water column at different wave
climate and the damping provided by orifices of different
diameter. Heave response was measured for the BBDB
models using three-axes accelerometer mounted at the
meta-centre of the model is measured in addition to duct
extensions.
Backward Bent Ducted Buoy (BBDB)
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Turbines for Wave Energy Device Backward Bent Ducted Buoy (BBDB)
ESSO-NIOT and Wave Energy group at Indian Institute of Technology Madras established fixed
oscillating water column wave energy plant near breakwater of Vizhinjam Harbor in the State of Kerala.
After its successful demonstration and decommissioning, the current focus of wave energy technology at
ESSO-NIOT has shifted to the floating wave energy device - Backward Bent Ducted Buoy (BBDB) for
smaller coastal power requirements. This buoy consists of a horizontal duct that opens to the sea under
water. The length of this duct is kept to suit the dominant wave periods prevailing at the desired location of
the power plant.
As a part of the turbine development for BBDB, CFD studies using ANSYS – CFX 13.0 on the
unidirectional impulse turbines were initiated. This was aimed at understanding the flow physics and to
establish a design methodology for a given target power output. Studies on other parameters, such as the
effects of guide vane angle and tip diameter of rotor on the performance of a unidirectional turbine are
completed. Turbine geometries were constructed and meshed in Design Modeler and Mesh modules of
ANSYS 13.0 respectively. Steady flow measurement data for a similar turbine from the literature was used to
validate the solver and the models used.
A similar exercise has been taken up for the fixed guide vane impulse turbine, a self-rectifying turbine, in a
joint development with Indian Institute of Technology, Madras.

Solar Desalination
ESSO-NIOT in collaboration with M/s KG Design
Services, Coimbatore commissioned 6 m3/hour Solar
Multi-Effect Distillation project at Naripeyyur,
Ramanathapuram District, South Tamil Nadu. Solar
energy was utilized for generating steam at 22 bar pressure
and 220° C and was supplied to a 6 effect MED system for
converting sea water into drinking water. Seawater is
drawn from 5 m depth, 700 m from the shore at the rate of
40 m3/hr. A biomass boiler also is integrated for the
continuous operation of the plant during the nonsunshine hours. Biomass boilers of 10 tonnes per hour
steam capacity with locally available Juli flora were used.
The entire project was financed by Department of
Science & Technology and was commissioned in March
2013.

Predicted streamlines of the flow through unidirectional wave
energy turbine as simulated in ANSYS- FLUENT

Studies on Heat Exchangers and Demisters
An experimental study is being set up in parallel to the NCTPS LTTD plant to optimize the various thermal
parameters. All the major components were installed in various levels and initial trial run is under progress.
Results from the study will be useful for design and development of higher capacity desalination plant.
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The investigations using principles of computational fluid dynamics on the mist eliminators or demisters in
the LTTD process were undertaken. Commercial code ANSYS FLUENT 14.0 was used for these
investigations. The studies were aimed at evaluating the performance of mist eliminators on the basis of the
capture efficiency and the pressure drop. Wire mesh demisters make a worthy case for usage in getting ultralow ppm water. Hence a configuration representing one such was envisaged and its performance for a 10 cm
thick unit was simulated for an inert droplet of 20 microns for different values of vapor velocities. Further
investigation will be carried out for other droplet diameters and also for a suitable droplet diameter
distribution. Similarly other configurations will be evaluated for their performance.

Velocity vectors around a wire in a
wire mesh demister

Total pressure contours on a sectional plane

Setting up of LTTD Plants in Coastal Power Plants and 10 MLD Floating Vessel Mounted
Desalination Plant
As part of establishing LTTD plants in coastal thermal power plants and in offshore, orders for the power
plant desalination and the Detailed Project Report preparation for the 10 MLD plant were released. The
contract was signed with respective contractors on 1.3.2013 at ESSO-NIOT campus. In a simultaneous
research and development exercise at ESSO-NIOT studies on the motion response of a floating LTTD
plant's platform connected with floating conduit housing deep sea water pipes have been undertaken for
various configurations.
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In principle approval from Tamil Nadu Generation and Distribution Corporation Ltd. authorities to
establish 2 nos. of 1 MLD capacity LTTD plant for the Tuticorin Thermal Power Station was obtained.
Subsequently, the contractor's team along with the ESSO-NIOT Scientists visited the power station and
discussed with the power plant authorities to finalize the site location. Soil investigation and survey for pipe
routing is in progress.

Signing and exchanging the contracts with contractors on 1.3.2013 for establishing 2 nos. of 1 MLD capacity LTTD plant for the Tuticorin
Thermal Power Station and for the preparation of detailed project report for 10 MLD offshore desalination plant.
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OFFSHORE STRUCTURES

Wave Forces on Desalination Structures, Agatti

Field Setup for Measurement of Wave Pressures

Data Acquisition System

Measured Incident Waves

Numerical Model to Estimate Wave Force on Desalination Structures

OFFSHORE STRUCTURES
Introduction
ESSO-NIOT has been developing several offshore components for various programmes like desalination,
mining and data buoys. These include pipelines/risers, moorings in deepwater for small buoys as well as
large vessels. The need for developing several offshore components has been felt for most of the projects
handled in ESSO- NIOT. The objective of the group is to provide innovative design solutions through
continuous research and demonstration projects to cater to the needs of the institute programmes as well as
industry, in offshore installations. The group addresses such needs and the following projects/programmes
are being handled by group in XII plan.


Establishing desalination plants in the Islands of UT Lakshadweep



Development of technologies for offshore structural components



Demonstration of shore protection measures through pilot projects

Establishing LTTD based Desalination Plants in Lakshadweep Islands
Two desalination plants at Agatti and Minicoy were commissioned and handed over to the UT Lakshadweep
Administration after maintaining for a period of one year. Both plants are being operated successfully by
Islanders for the past one year. A few modifications undertaken at both islands improved quality and
quantity of water. Desk studies for establishing desalination plant in six more islands (Androth, Amini,
Chetlat, Kadmat, Kiltan and Kalpeni) completed and sites were identified. Detailed Project Report (DPR)
for obtaining approval was provided to Union Territories of Lakshadweep Administration.

Development of Technologies for Offshore Structural Components
Wave Structure Interaction Studies for Estimation of Wave Forces
The nonlinear wave impact forces on marine structures can lead to damage and collapse of the structures.
When a wave breaks directly on the marine structure, the resulting wave force is severe and wave pressure
distribution on the intake structure /sump depends on the nonlinear wave transformation over finite water
depth. A clear understanding of these impact wave forces on the sump is required to optimize the design of
similar marine structures in future. Full-scale experiments to estimate wave forces on structure was initiated.
Pre-Monsoon
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Monsoon

Full-scale measurement of wave forces in the field

The incident wave parameters at the structure were measured using array of three directional wave gauges
deployed on sea bed. Wave pressures on vertical face of structure were also simultaneously monitored using
array of 16 pressure transducers for a period of one year (March 2012 to April 2013).The seasonal data
collected for period of one year (pre-monsoon, monsoon and post-monsoon) was analyzed for seasonal
variability of wave forces on the structure. The measured wave forces from the field were compared with
theoretical methods, which show that theoretical methods under predict the wave forces on structure during
extreme waves. Numerical studies are conducted for the estimation of wave force on sump and the results
indicate that numerical model shows good agreement with observed data. Similar experiments are initiated
to estimate wave force on the pier located in wave breaking area.

Material Studies for Cold Water Pipe for Desalination
The submarine pipeline for desalination and renewable energy is usually made of steel and more recently
with High Density Poly Ethylene (HDPE). ESSO-NIOT gained experience in deploying the HDPE pipes
in the deep sea but these pipes are susceptible to abrasion in coral environment in shallow waters while steel
is susceptible to corrosion in extreme marine environment. In order to overcome this difficulty, an alternate
material with Fiber Reinforced Plastics was studied. In normal circumstances, FRP pipes were designed for
o
hoop stress with a winding angle of 55 for water supply applications.
The submarine pipeline to draw cold water from deep sea experiences hoop stress, axial load and drag force
due to high environmental conditions like wave and current. Since there are no standards available for design
of FRP pipe for above combination of loads; a detailed methodology was developed by drawing inference
o
2
from various standards like AWWA, BS & IS. A winding angle of 30 with an area density of 13.6kg/m was
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arrived at based on failure criterion of stress and strain. At first stage three pipe specimens were
manufactured using computer numerical controlled filament winding machine at EPP Composites, Rajkot,
Gujarat. The design was qualified by conducting various destructive tests like hoop tensile strength,
stiffness, ring deflection, hydrostatic leak and flange pull out test.

Optimum winding angle and area density

Manufacturing & Laboratory testing

Offshore Wind Turbine:
Due to the increasing demand for power requirement throughout India with total demand amounting
around 1.6 Lakhs MW, it becomes necessary to concentrate on alternate renewable energy resources. Since
the consistency of the wind near offshore is promisingly higher, putting offshore wind turbine in those
regions can result in the continuous generation of power. However, offshore wind energy can be viable only
when the substructure cost is optimized, for which there is a need to develop economical design and
construction methods for installation of substructure for wind turbine. Ministry of Renewable Energy has a
proposal to develop offshore wind energy in India and there is need to develop substructure for wind
turbine for setting up a pilot plant in Rameshwaram, Tamil Nadu.

Deflected Profiles and Mode Shapes of Substructure concepts using SESAM tool
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Preliminary offshore wind resource assessment using satellite data has been completed and it is observed
that 3 MW wind turbine performs well along the coast of Tamil Nadu. Commercial viability studies based
on preliminary cost estimation were completed for offshore wind farms at Rameshwaram and Kanyakumari
and compared with that of onshore. Aerodynamic loads on wind turbine were estimated using IEC
standards. Design of monopole and jacket configurations was carried out based on static and earthquake
analyses. MoU has been signed with M/s Suzlon for development of offshore support structures for wind
farm development in India.
Design and Demonstration of Mooring for Marker Buoys for Delineation of Marine National Park, Gulf
of Mannar:
Gulf of Mannar Biosphere Reserve Trust (GOMBRT) requested technical support from ESSO-NIOT to
resolve the drifting of the buoys. Design of the mooring configuration and demonstration of five numbers
of the buoy at site in the Vembar group of Islands was completed. GOMBRT inferred that buoys are
performing well.

Modified mooring configuration

Deployment of marker buoy

Demonstration of Shore Protection Measures through Pilot Projects
Pondicherry Coast
Along the Pondicherry coast, four distinct zones were identified to assess the performance of coastal
protection measures implemented by Pondicherry and Tamil Nadu government (as shown in the figure).
The zones are classified based on the extent of impact (positive or negative) caused by the structures built
along the coast. They include:
1.
2.
3.
4.

Pondicherry port area with accretion on south and erosion on north
Pondicherry town protected by seawall
Coastline protected by groin field
Open coast without protection measures

Shoreline change analysis was carried out for the above four zones using remote sensing data of 1991, 2000,
2006 and 2010 respectively to delineate spatial/temporal changes of shoreline. After assessing the
performance of the structures, a status report was submitted to Pondicherry / Tamil Nadu governments
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with suitable recommendations for restoration of beach using soft engineering solutions. The results of the
study were presented in meetings held at Pondicherry Coastal Zone Management Authority and meeting
chaired by Director, PWD with various stakeholders. These solutions recommended are considered for
implementation by Pondicherry government.
Kondurupalem Inlet
Kondurupalem inlet experiences siltation due to natural and anthropogenic activities. It is proposed to
employ environmentally friendly geo textile based training jetties to prevent the siltation with negligible
impact on adjacent coast. Annual changes of Kondurupalem inlet and adjacent shoreline change variability,
to an order of 100 m due to sandbar formations were analyzed using remote sensing data for the period of
2001 to 2011.The configuration of training jetties was decided based on environmental data (water level,
waves, currents and sediment characteristics) collected during southwest and northeast monsoon.
Numerical modeling studies were conducted for varied configuration of training jetties. The proposed
configuration of geo textile based training jetties is shown below. The results of the study are being
submitted to Andhra Pradesh Forest Department with appropriate recommendations.

(a) Pondicherry coast and (b) Kondurupalem inlet

Offshore Numerical Tank
Offshore structures are exposed to waves, currents, winds and are mostly nonlinear in nature. The
conventional scaled models in large physical tanks used for simulating response of structures to these forces
face several difficulties and unknown factors, when applied to large wave hull interaction. Extreme
complexity of representing the actual physical phenomena and the requirement of being able to analyze a
particular case in a reasonable and feasible time frame needs a simulator, with an exceptionally large
computational power. Therefore, a physical and technological infra-structure consisting of offshore wave
and current basin, dynamic simulator, multi-body dynamic analysis software, 3D visualization facility and
High Performance Computing system constitutes Offshore Numerical tank.
The preliminary work on establishment of Offshore Numerical tank has been initiated. An inventory on
available technology on various components of offshore numerical tank, such as physical wave basin,
computing software, simulators and visualization tools has been made. Detailed Project Report will be
prepared using expertise available with national/international institutes.
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DEEP-SEA TECHNOLOGIES AND OCEAN MINING

Exploratory Mining System

Aluminium Alloy 5083-H111 showing
Tensile Fracture Surfaces

Deep-Sea Mining Subsystem
Test Platform

Underwater Deep-Sea Encoder

DEEP-SEA TECHNOLOGIES AND OCEAN MINING
Introduction
Polymetallic nodules are rock concretions lying distributed in the deep ocean floor (2000- 6000 m depth).
They have mineable quantities of Copper, Cobalt, Nickel and Manganese in them and are viewed as
potential resources in the light of the depleting land resources and increasing demand of these metals.
Development of the technology for mining these nodules at a site in the Central Indian Ocean Basin
(CIOB), allotted to India by the International Sea Bed Authority is being attempted in a phased manner.
Meticulous research efforts are performed at 500 m depth prior to venturing into cost intensive tests in deep
waters. The deep-sea mining machine for 6000 m operations would be a crawler mounted, electrohydraulically operated and remotely controlled machine. This system is capable of collecting nodules as it
moves along the ocean floor.
Deep Sea Technologies and Ocean Mining Group of ESSO-NIOT has the mandate to develop
technologies for deep ocean mining. This group presently concentrates on development of various subsystems related to ocean mining. Also research activities in association with external institutes and
organizations are taken up.

Development of Exploratory Mining System
Based on the analysis of the results of the Soil Tester sea trials at CIOB, it was decided that the existing track
system of shallow water mining machine can be used by reducing the system weight and by using the subsystems qualified for 6000 m. As a precursor to the final mining system, an Exploratory Mining System
(EMS) was configured with single module of collector, crusher and hydraulic sub-systems with existing
under carriage and track. The nodules collected and crushed would be stored in a tank through a chute
system. The system weight was estimated to be around 9 tons in air.

3-D Model of exploratory mining system

Realized assembly of exploratory
mining eystem

Aluminum alloy 5083 with ER 5183 filler wires (suggested based on the results of the Inter-institutional
R&D project with IIT Madras) was used for fabrication of super structures. Assembly of all the subsystems
has been completed.
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Collector System
The collector is made up of fixed and moving rakes with rotating drive
mechanism to collect nodules of sizes ranging from 20–100 mm. The
collector is designed to loosen the nodules embedded in the ocean
floor, pick up the nodules and separate the sediments. The collected
nodules are then lifted up into the crushing unit by the stepped belt
conveyor system. There are four collection units in the crawler vehicle.
Each collector unit is pivoted at the top and can be tilted through a
small angle to ensure sliding contact with the ocean floor. The
Integrated mining system will be fitted with 4 numbers of same
collector systems already available at ESSO-NIOT, as they have been
originally designed for 6000 m operations.
Studies are in progress to improve the design based on the experimental
investigations using scaled model and actual components for various
collection speeds.

Configuration of collector

Development of Crusher for Mining Machine

Crusher system

Configuration of the proposed pumping system

Since four numbers of collectors are to be adopted in the
Integrated Mining System, one crusher would be provided for 2
collectors. Hence totally 2 numbers of crushers would be
provided to cater the needs of the system. The length of the
crushers has to be increased to 2100 mm to suit the
requirements. The material of construction would be Duplex
Steel or High Carbon High Chromium Steel to suit the service
conditions. The crusher would be designed to avoid settling of
fines. A split type trough with actuator is designed for releasing
of fines in the case of settling and choking. The same is being
implemented in the new crusher being developed for 6000 m
operations.

Configuration and Handling Studies on Flexible Riser
System for IMS 6000m Depth
Considering the recent developments in Mining Sub-system
platform trials, the requirements and design will have to be revisited
and confirmed after the finalization of configuration of the flexible
riser system. Hence configuration and handling studies on flexible
riser system for IMS 6000m depth is being planned in collaboration
with the industries working in the riser suppliers for dredging
industries and offshore industries.
Configuration of the flexible riser system
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Development of Crawler Undercarriage Unit
With the preliminary conceptual design of the mining
machine, a parametric model was developed considering
various design parameters of the mining machine. The
final elevated single sprocket conceptual solid model is
used in simulation programs (for instance, working Model
2D and 3D, MD ADAMS and ATV). The same model is
being analyzed for static, kinematic and finite elements
analysis. The design of chassis is substantially dependent
on the type and design of tracks. In System Concept
Review (SCR) and System Requirement Review (SRR)
Kinematic analysis of single sprocket configuration
documents, various configurations were considered and
evaluated. The single chain / sprocket configuration has evolved as a suitable con figur ation for
deep sea mining application. However, two parallel chains system will give better load distribution compared
to the single chain system. Due to constraints, such as weight reduction and complexity in manufacturing of
double sprocket, single sprocket configuration is being considered for further analysis and development.

Light Weight Materials

Proposed schematic

Syntactic foams are composite materials synthesized by
filling a metal, polymer or ceramic matrix with hollow
particles called micro-balloons. Considering strength to
weight ratio, it will be advantageous to modify the existing
super structure of the mining machine into composite
type structures. The study mainly involves in finding out
suitable material for Deep Ocean and the interfaces of the
modular structures and interconnection of hydraulic lines.
For effective mining at 6000m, depth weight of
underwater mining machine has to be reduced as much as
possible. These syntactic foam materials developed must
be used as buoyancy aid materials for marine applications.

Mining Subsystems Testing Platform
Mining Sub-system test platform was developed as a modular system. This system consists of a hopper
(buffer storage unit) and bottom mining unit. The former acts as a depressor and the latter is used for
collection and pumping of Polymetallic nodules and for testing various mining subsystems. The power to
the sub-sea systems was through 7000m Nexans sub-sea electro optic cable (this is the same cable used for
the in-situ soil tester). The system is handled using cable and aramid rope combination to reach the deep
ocean floor. The bottom mining unit can be subsequently towed to collect the Polymetallic nodules from the
ocean bed through tined arms and gets pumped to the hopper by a jet pump-centrifugal pump unit.
Alternatively, the paddle wheel can also be operated to move the bottom unit. One can perform a
combination of paddle wheel operation and towing action.
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The Mining Sub-system Test platform was launched on 14 December, 2012. The depth of sea floor was
5084 m. At 4911 m depth the equipment was kept in suspension and in the functional tests were performed
on the equipment. Most of the equipment includes electric motor functioned normally except the hydraulic
pump which did not develop the required pressure. Hence the other connected systems that had hydraulics
motors were not functioning to the required levels. During retrieval, twisting of the aramid rope and
umbilical cable (about each other) was noticed. As the system was lifted up the twisting was getting
relieved. This is because the ropes were passing through the pulleys. However, at 92 m the twists of umbilical
cable and rope could not be further reeled as the twist reached the bottom level of main pulleys. Various
attempts were made to relieve the twists and as the unit came close to the surface a huge swell that occurred
hit the aramid rope. Cable combination, both the aramid rope and cable were snapped from the system
th
causing the loss of the system on 15 December, 2012 night. The results from the experimental tests are
being analyzed to avoid failures in future operations.

Inter-institutional Research and Development Activities
The Inter-institutional Research and Development project with IITM titled “Aluminum structures for
Deep-Sea Mining Machine” was completed. New products have been developed for use in 6000m
mining, such as Underwater Encoder; Underwater Electrically operated Hook, and Smart Gravity Corer.

Underwater Electrically operated Hook

Underwater Encoder

Smart Gravity Corer

Realizing the need for carrying out basic research and benefiting from the expertise available with various
R&D institutes, proposals were initiated with a few selected institutes.
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Soil- Machine Interaction Studies on Deep Seabed Poly-Metallic Nodule Mining Systems
The project deals with studying the interaction of soilcollector and hydrodynamic resistances encountered
during mining operations. A major laboratory facility is
being developed at Anna university under interinstitutional research and development. The construction
of tank is being done by Anna University. The CFD Model
indicating the soil characteristics of ocean floor is being
developed.
Test set-up at Anna University

Aluminium Structures for Deep-Sea Mining Machine
ESSO-NIOT has been contemplating light weight mining systems for deep sea mining operations to replace
heavy ferrous alloy systems in operation. Conventionally used Marine Aluminium Alloys with two different
filler wires are taken for study and evaluation with IITM to obtain heat treatable welds. The usage of
aluminum alloys 5083 H111 can help significantly reduce the structural weight of deep sea mining crawlers.
The project was completed and IITM has submitted the report.

Modeling and Analysis of Sub Sea Drive Systems
Sub-sea drive enables new field developments, such as for
marginal and deep water fields and in areas which were
previously difficult-to-engineer. A scaled model of Current
Source Inverter (CSI) based drive is being built. Lab
prototype model of Voltage Source Inverter (VSI) was
developed and tested appropriately. Load characteristics and
load testing activity is presently in progress.
Inverter and motor

Studies on Hydraulic Lifting and Plugging of
Large Solids in Hoses
This section captures the studies on Hydraulic Lifting and
Plugging of Large solids In Hoses (with Specific
Reference to Manganese Nodule Mining using Flexible
Riser Concept).
The set up was modified by incorporating a facility to
measure the conveyed weight of solids in a new
measuring basket more accurately with a load cell and
amplifier of appropriate capacity. This is in addition to the provision for faster draining of water in
the measuring basket. The commissioning has been completed and the trial run is presently in progress.
Erection of the measuring basket
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SUBMERSIBLES AND GAS HYDRATES

Remotely Operable Submersible

SUBMERSIBLES AND GAS HYDRATES
Introduction
The mandate of the Submersibles and Gas Hydrates group is to develop technological tools and expertise
for the exploration of deep ocean resources, such as Polymetallic Nodules, Gas hydrates, Hydrothermal
sulphides and for offshore applications, such as seabed imaging, pipeline, and subsea cable inspections.

Deep Water Remotely Operable Submersible (ROSUB-6000)
The ROSUB-6000, a deep water heavy work class Remotely Operated Vehicle (ROV) with a depth rating of
6000 m is developed and demonstrated by ESSO-NIOT. Based on the experience gained from the
successful sea trials of ROSUB 6000 at Poly metallic Nodule site in Central Indian Ocean Basin, the
following modifications and improvements are incorporated in the sub-systems.

Video Imaging System
The video imaging system in the ROV has been analyzed for improvement in image quality. The hardware
architecture was studied in detail to find the source of noise. It was observed that, introducing a galvanic
ground loop signal isolator between the video cameras and the video signal multiplexer reduces the noise
levels which in turn give an improved image quality. For better quality live AXIS video server was selected,
replaced and tested. The server accepts 4 composite video channels and 5 serial data and can simultaneously
stream video with 176X 120 NTSC resolutions at 30 frames per second.

Schematic of the test rig for analyzing the image quality

Manipulator System
ROSUB 6000 ROV is fitted with two hydraulic manipulators for intervention and sampling operations.
Based on the operating experience, linear actuator attached to the manipulators has been indigenously
developed suitable for a working pressure of 90 bar and made with AA6061.

Indigenised linear actuator
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Hydraulic rotary joint with manipulator

Black box detector
A 6000 m depth rated black box detector was integrated with ROSUB 6000. This provides the capability of
detecting the black box of the aircrafts and other equipment lost at sea. Before fixing it on the ROV, the tests
are made at Acoustic Test Facility (ATF) of ESSO-NIOT and at sea onboard Coastal Research Vessel Sagar
Paschimi.

Testing of black box detector onboard Sagar Paschimi and test setup in ATF
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Deck High Voltage Power Converter
It was observed that the surface transformer in the power house container was getting overheated when the
system was running at its full capacity. ROSUB6000 power system was analyzed completely and the surface
transformer was replaced with a new 200 kVA, 380V / 6.6kV, 460 Hz transformer. Performance of the
ROSUB6000 power system with new surface transformer was found to be satisfactory.

TMS Fiber Optic Rotary Joint
The underwater slip ring was disassembled from Tether Management System (TMS) for fixing new Fiber
Optic Rotary Joint (FORJ). After fixing the new FORJ in slip ring it was pressure tested at hyper baric test
facility. The faulty FORJ was restored to its original condition by replacing the index matching fluid. The
optical performance of the new index matching liquid at low temperature was tested and was found to be
satisfactory.
Design and development of underwater electrical slip ring rated for 6000 m water depth using indigenously
available materials, manufacturing and testing facilities was carried out successfully. The slip ring has
provisions to add extra low voltage passes and attach commercially available under water FORJ to it to
expand its capability.

Testing of core stack of indigenously developed underwater electrical slip ring

ROV Cybernetics
ROV vehicle hydrodynamic parameters
are identified for heading control using
steady state velocity and transient state
velocity test. Non-linear model based PD
approach algorithm was implemented
with identified vehicle parameters and the
heading control functionality was tested.
Heading keeping is tested with an external
disturbance introduced on the vehicle.
Response of the heading control is
satisfactory and it maintains the heading
within ± 0.6 degree.
Heading keeping when external disturbance occur
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Design and fabrication of cable float fixing stand was
completed. During sea trials, 40 cable floats each of 38kg
weight in air, were fixed to the cable to create a lazy Scurve in the umbilical cable with the help of a cable float
fixing stand. Float stand was assembled on the ship aft as
shown in the figure.

ACS launching at Krishna -Godavari basin

Apart from exploration technology development at
ESSO-NIOT such as ROSUB 6000 and ACS under
gas hydrates program, studies are initiated for the
extraction technology. Laboratory facilities have
been established at IIT, Madras under ESSONIOT-IIT cell to test the formation and extraction
mechanism.
Further, to understand the reservoir conditions for
conducting extraction technique in the field,
simulation software tool 'TOUGH Hydrate' has
been procured.

Fixing the cable float with the help of float stand

Shallow Water ROV
Shallow water ROV is designed for 300m water
depth in order to perform operations, such as
subsea search and recovery, pipeline inspection,
visual support and polar region scientific
inspection.

PP frame with syntactic foam

The frame for shallow water ROV has been
designed and developed with polypropylene as
the material. The polypropylene is selected
because the strength to weight ratio is high
compared to other plastic materials. The density
of PP is lesser than the density of sea water,
hence it aides buoyancy. Components were
selected for the low temperature operational
environment of polar region.
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The drag force due to fluid flow past an ROV is the water resistance due to the fluid. Simplified CAD model
has been developed to simulate the flow past ROV. Flow simulation has been carried out for different
values of Reynolds number to find the hydrodynamic co-efficient. The calculated hydrodynamic
co-efficient shall be used to develop ROV maneuvering and control.

CAD model of NIR300

Human Submersible
As part of the technological development, the process of developing a human submersible rated for 6000 m
water depth is in progress. The applications of human submersibles are:


Carrying-out exploration for deep ocean mineral and energy resources.



Support scientific investigation and sampling from deep ocean basins.



Provide engineering support for developmental projects in deep waters.

The following preliminary studies were made as a part of know-how.


Design and analysis of spherical pressure hull rated for 6000 MSW for human submersibles.



Manufacturing imperfection sensitivity analysis of spherical pressure hull.



Design and analysis of view ports for pressure hull.



Study of different possible welding methodologies for titanium pressure hull.

 Detailed study on different types of batteries for human submersible.
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OCEAN ACOUSTICS

Surface Marker Buoy Testing at ATF

System Deployment in Sea

RF Receiver at Port

Reception System at Mormugoa Port

Acoustic Signatures of Humpback Whale Vocalization

OCEAN ACOUSTICS
Introduction
The Ocean Acoustics programme of ESSO-NIOT is formed with the aim to focus on research and
development in underwater acoustics since most of the applications in the oceans rely on acoustical
techniques. The following are the key areas:








Underwater acoustic measurement systems
Ocean ambient noise measurements, analysis and characterization at different sites.
Shallow water ambient noise modeling
Underwater signal processing techniques
Seabed characterization
Underwater acoustic communication
Testing and calibration of transducers.

A fully automated ambient noise measurement system developed by the group is being utilized for collecting
time series measurements in Indian shallow waters. The group also maintains an NABL (National
Accreditation Board for Testing and Calibration Laboratories) accredited Acoustic Test Facility for testing
and calibration of underwater acoustic transducers that caters to the needs of internal groups and external
organizations and academic institutions.

Establishment of network of ambient noise stations along the East and West coast of India
Ambient Noise Subsurface System with Indigenized Buoy
Measurement and characterization of ocean ambient noise in shallow waters has been a significant area of
Ocean acoustic research. An autonomous system for time series measurements of noise was developed and
proved successfully in the sea, which has a data acquisition system designed for six months observations.
The measurements using the vertical array of 12 hydro phones at specified time intervals are logged into the
Data Acquisition System (DAS) and then downloaded on a monthly basis. In order to enhance the system
capability to surveillance needs, real time data reception has been incorporated by limiting the size of the
data to be transmitted. An in-house data processing algorithm has been developed to generate spectral
values at desired frequencies for the raw data which is sampled at 50kHz simultaneously for 12 channels. A
surface marker buoy to position the RF communication system has been developed using four floats with
55kg buoyancy . Proper anti-fouling and anti-corrosion material, such as Nylon and Teflon have been used
in the buoy. Underwater ethernet cable has been incorporated through the mooring line to transmit data
from sub surface DAS to surface buoy. The RF transmitter is positioned on the surface buoy and the data is
transmitted in real time to RF receiver system in the shore station nearby.
Deployment of Ambient Noise System
Upon successful testing, the entire sub-surface system with underwater ethernet cable and RF
rd
communication was deployed in the shallow waters off Chennai at 30m depth on 3 October 2012. Data
was received in real time through RF receiver system installed at IMD building at Chennai Port and from
there through FTP, accessed at ESSO-NIOT in real time. Subsequently, the system was retrieved on 11th
November 2012. Similar system has been deployed in February 2013 in the shallow waters off Goa at 16m
water depth and the ambient noise data is received.
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Distance 10 km

Subsurface system at a distance of 10km,
with real time communication- off Chennai

Deployment of subsurface system
with RF communication

Development of a Shallow Water Ambient Noise Model
Wind generated noise dominates the high frequency band and this is the band in which predominantly the
sonars operate. Therefore, the modeling of shallow water ambient noise has gained significance and
development of the same has been taken up. High frequency ambient noise model has been developed
including sound speed profile, bottom loss, surface loss, attenuation, physical array parameters and
directional properties of surface noise. Coherence and directionality of ambient noise due to wind is
estimated using the model. The figure below shows the comparison of real and imaginary coherence
obtained from the model with that derived from the field measurements off Cochin site for the frequency
band upto 5 kHz.

Seabed Characterization using Underwater Acoustics
Ambient noise measurements along with varying sound speed profiles and sea states, at shallow coastal sites
help in inferring the seabed characteristics. Directionality pattern is interpreted using features in the sound
speed structure, such as noise notch, surface duct, surface bottom reflection, direct arrivals and high bottom
loss arrivals. Sea bed characteristics, such as critical angle, reflection coefficient and reflection loss are
estimated from noise field directionality using these passive measurements at sites off Cuddalore,
Visakapatnam and Cochin.
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Vertical directionality and Reflection loss
at a shallow water site,off East coast of India.

Geo-acoustic Inversion
The stability in noise coherence for shallow water sites is established from time series measurements, and
used for inverting sea bed properties. This includes compressional and shear sound speed, attenuation,
sediment density and sediment layer depth. The shallow water column with sediment bed and bottom half
space is modelled using sound propagation code. The modelled coherence is compared with field
coherence. As a prelude to any inversion, it is essential to explore the sensitivity of the model parameters of
interest to the cost function employed in the algorithm. Model sensitivity for the acoustic properties of
sediment layer and basement is verified for a layered environment. Towards inversion of basement
properties of the sea bed, genetic algorithm is used for optimization by searching the sample sub space. The
algorithm is executed for a number of generations till best match is obtained. Model is run with the inverted
basement values and field to model comparison is made.

Bioacoustics
Marine somniferous species produce sounds to understand the behavior and relationship with their marine
environment. Sound units produced by the humpback whales (Megapteranovaeangliae), a species of baleen
whale, has been recorded by the system in shallow waters of Southeastern Arabian Sea (Off Cochin).Based
on spectrographic (time/frequency) analysis, similar repeated pattern of sound units constituting phrases
were identified and phrases grouped into themes. This work has been done for understanding the acoustics
of the humpback whale sound units.

Upgradation of Existing NABL Accredited Facility
Augmentation of the facility to high frequency from 100 kHz to 500 kHz is completed to perform any
underwater acoustic measurement as well as transducer calibration till 500 kHz as high frequency
measurements. A software has been developed in-house for data acquisition, analysis, implementation and
the total instrumentation part, as per IEC 60565 standard. This includes software implementation for
reciprocity calibration, comparison calibration, power measurement, general purpose real time signal
acquisition. The high frequency facility is operational and used by external users as well as internal users of
ESSO-NIOT. As part of validation, the results obtained at ATF are compared with data obtained from
National Physical Laboratory, U.K.
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Re-assessment audit was conducted as per IEC 17025:2005 by National Accreditation Board for Testing and
Calibration Laboratories (NABL) during December 2012. Upon reassessment, ATF was successfully
certified accreditation for underwater acoustic calibration for the frequency range from 3kHz to 500kHz.
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In order to bring ATF as a Nationally designated Laboratory in underwater acoustics, Inter Laboratory
Comparison (ILC) has been taken up with the following internationally accredited institutes.


National Physical Laboratory (NPL), United Kingdom.



Bundeswehr Technical Centre for Ships and Naval Weapons,



Naval Technology and Research - WTD 71 , Germany.



Russian National Research Institute for Physicotechnical and Radio Engineering,
Measurements (VNIIFTRI), Russia.

Calibration at NPL, UK has been completed. Calibration at the two institutes is scheduled from July 2013 to
December 2013 .

Low Frequency Calibration Set up
The vibrating water column based method was proposed for low frequency calibration. The establishment
of the setup including mechanical structures and instrumentation part has been completed by M/s. Bruel &
Kjaer, Denmark. The inspection of the low frequency calibration system at Denmark, by ESSO-NIOT
scientists, is scheduled in May 2013 and system is expected to be installed at ESSO-NIOT in July 2013.
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MODELING OF OCEANIC PROCESSES
Buoy Data Assimilation into Wave Model
Most of the numerical models under-predict the peak wave activity during monsoon seasons. Forecasting
of waves with such under-predicted models will have a tendency to show growing modes of errors and
deviate from the true measurements. Hence assimilating the numerical model with the measurements to
steer the model towards the truth is highly essential for accurate assessment of wave parameters.
Significant wave height prediction in Indian Ocean using Wave Analysis Model (WAM) has been further
improved by assimilating data from moored buoy network in Indian seas maintained by National Institute
of Ocean Technology (ESSO-NIOT). Optimum Interpolation technique has been used for assimilation.
The WAM model has been driven by National Centre for Environmental Protection (NCEP) reanalysis
winds. The assimilation of buoy measurements into numerical model has brought out significant
improvement not only at the buoy stations but also in their surrounding model domain. An effective way of
predicting this model domain influenced by different buoys has also been discussed. This hind cast study
depicts the importance of moored buoy network not only for validation of numerical models, satellite
observations but also as a potential tool in improving the numerical predictions by using buoy data
assimilation itself. The importance of Multiple Buoy Data Assimilation has been brought out.

New OMNI Buoy Network
With the existing new OMNI buoy network, for the year 2011, during the month of June wave data
assimilation utilizing the significant wave height data obtained from the three buoys BD08, BD11 & BD14
(fitted with wave sensors) in Bay of Bengal has been carried out. The first figure gives the time series
comparison with observations before and after assimilation(with single as well as three buoys). The second
figure depicts the refined gain distribution with multiple buoy assimilation as against the gain distribution
with single buoy assimilation. This study reveals the importance of utilizing the data from the complete
network of buoys in enhancing the numerical model prediction by means of multiple buoy assimilation
technique.

OMNI Buoy Network in Bay of Bengal
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Time series comparison of model predicted HS with observations (black dotted) before and
after buoy data assimilation (red-model)(cyan-single buoy assimilation) (green-three buoy assimilation)

Gain distribution showing the influence area of each buoy
(Green - Single Buoy Assimilation) & (Cyan - Multiple Buoy Assimilation)
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MARINE SENSOR SYSTEMS

Marine Sensors and Systems

MARINE SENSOR SYSTEMS
The Marine Sensor Systems Group focusses on the following key areas:
 To develop a sophisticated underwater sensor technology for marine applications.
 To establish a facility of excellence in order to provide electronic support for the various activities
and projects of ESSO-NIOT.
 To create infrastructure for reducing the development time and facilitate rapid prototyping.
 To develop expertise in Marine electronics related issues.

Marine Sensor & Technology Development
Buried Object Scanning Sonar (BOSS)
The development of various components of BOSS and experiments conducted are explained below:

Hydrophone Arrays
Wide band linear hydrophone arrays with conventional
hydrophone elements in the frequency range 2-30 kHz have
been developed in collaboration with industries. These arrays
have been successfully tested in both laboratory (Acoustic
Test Facility (ATF), ESSO-NIOT) and in the field (off
Kochi).
Linear, compact, and light weight cymbal hydrophone array
with inbuilt pre-amplifier for each sensor element in the
frequency range 2-24 kHz has been indigenously developed
and tested in both laboratory (ATF, ESSO-NIOT) and in the
field (off Kochi).

Indigenously developed cymbal hydrophone array

Tow body

New streamlined prototype tow body
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The team at Ocean Engineering towing test facility,
IIT Chennai carried out the preliminary qualifying
test for design and fabrication of a prototype tow
body. This is aimed at accommodating all the
subsystems and hydrophone array of BOSS. Based
on this test and Computational Fluid Dynamics
(CFD) analysis, a new stream-lined shape for the tow
body has been finalized. The fabrication and testing
of the prototype model is under progress and
preliminary version is shown in the figures..

Data Acquisition and Processing
An algorithm has been developed for acquiring data from planar hydrophone arrays. Beam forming
techniques for sea bed layer identification have been developed. The developed algorithm and the
prototype hardware setup have been successfully tested and validated at ATF. The hydrophone array data
has been acquired and streamed through Ethernet over User Datagram Protocol (UDP) protocol to an
industrial PC. The algorithm implemented in the industrial PC for beam forming has been used for layer
identification test process.

Experiments at ATF
Successful tests have been carried out at three frequency ranges 2-12 kHz, 12-24 kHz, and 2-24 kHz with
indigenously developed cymbal hydrophone arrays as well as conventional analog hydrophone arrays. The
data has been collected from Acoustic Tank Facility (ATF) after placing a table (1m x1m), a sphere (0.5m
diameter) and a cylinder (0.25m diameter & 1m length) in the tank. The preliminary images of the objects
generated in the laboratory using the algorithms are shown in the figures.

Patches of Known objects identified with the system in ATF

Focused scan results of table top surface
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Field trials off Kochi
A field trial has been successfully carried out at off Kochi in shallow waters to validate the developed
algorithm, prototype hardware and hydrophone arrays. The tests were carried out up to a water column
depth of 20m and signal penetrated in the mud up to 6m. A 32 channel planar hydrophone array was used
to receive the back scattered signal. The BOSS system concept and usability has been established as one of
the objectives of the project. Enhancement in software for 2D image processing is under progress for
testing with buried objects. Captured image of a pipe lowered from ship during field trials at off Kochi is
shown in figure.

Captured image of pipe lowered from ship during field trials

Critical Design Review (CDR)
Critical Design Review (CDR) of the BOSS project by an expert committee has been carried out. This
committee has approved the design report with recommendations for image enhancement. Suggestions/
modifications in the image signal processing aspects are being implemented for buried object detection.

Oil Spill Detector
Design and development of Oil Spill Detector for Ports/Harbors and Optical Bio Sensor has been taken
up. Detailed test of oil spill detection during day and night has been conducted for the newly developed oil
spill detection system. A methodology for detecting the presence of oil has been evolved using the system
as well. Automation of the developed oil spill detector for the detection of oil spill during day and night is
under progress.
A Prototype optical biosensor for the detection of carbonates and other compounds like water pollutants
(acetonitrile, for instance) has been developed and the laboratory tests are under progress.

Underwater Electronic Support Facility
The commissioned facilities, such as environmental chamber, and shock and vibration test facility are being
effectively used by different groups of ESSO-NIOT as well as external institutes, such as NIO, Goa.
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OCEAN SCIENCE AND TECHNOLOGY FOR ISLANDS

Seabass nursery
rearing- Olaikuda

Cage culture operation
North Bay

Seabass harvest
Kothachathram

Alcaligenes sp. cultured
at 20 bar pressure

Predicted 3D structure of
surfactant gene srfA product

Bacterial consortia
immobilized on wheat bran

Screw Press for Oil Extraction

Marine Spirulina sp. (SEM)

Electroflocculation (1 ton)
algal harvesting

OCEAN SCIENCE AND TECHNOLOGY FOR ISLANDS
Introduction
Ocean Science and Technology for Islands (OSTI) is predominantly focusing on three major activities. They
are Marine Algal Biotechnology, Marine Microbial Biotechnology and Open Sea Cage Culture. “Coastal
Ocean Monitoring and Prediction System” is one of the multi-institutional projects being carried out at the
field unit Andaman and Nicobar Centre for Ocean Science and Technology at Port Blair. Another multiinstitutional programme on “Biofuel from marine micro algae” is being conducted in ESSO-NIOT,
Chennai. A collaborative programme on “Advanced Methods for Biofouling Control” was also taken up
with Bharat Atomic Research Centre (BARC), Kalpakkam, during this period.

Marine Algal Biotechnology
From the marine algal biotechnology perspective, pilot scale mass culture experiments for two high lipid
yielding strains (Chlorella vulgaris and C.sorokiniana) in optimized media were completed. As a result,
maximum biomass of 0.31g/L/d with a lipid content of 16.36%, and 0.76 g/L/d; with lipid content of
25.53% was achieved in C. vulgaris and C.sorokiniana, respectively. An electro flocculation method for
harvesting biomass from large scale marine microalgae culture was standardized.

Lutein extracted - SFE

Chlorella & Dunaliella protoplast fusion

Algal oil extracted- SFE

Trials on the solvent free extraction of algal oil and lutein from microalgae using Supercritical Fluid
Extraction (SFE) were completed. Pigment free algal oil (10%) and lutein (0.78 %) was extracted from dry
algal biomass. An attempt was also made to obtain intergeneric hybrid of fast growing Chlorella sp. and slow
growing high lutein producing Dunaliella salina by protoplasm fusion.

Marine Microbial Biotechnology
A new species of Anti-Microbial Peptide (AMP) producing piezotolerant
bacteria Alcaligenes sp. and a new strain of Bacillus subtilis were isolated
from 250 m and 1400 m depth, respectively. The growth and production
of AMP in Alcaligenes sp. was tested in 1, 10 and 20 bar pressure in high
pressure low temperature microbial cultivation system.

Alcaligenes sp. (20 bar pressure)
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Secondary Metabolites from Deep Sea Microorganisms
Secondary metabolites extracted from marine filamentous fungus Purpureocillium lilacinum exhibited
cytotoxic activity against five cancer cell lines and broad antifungal activity for five species of fungi. The GCMS characterization of partially purified extract indicated the presence of 4-methyl-5-thiazoleethanol and 5pyrazine derivatives. Extracellular polysaccharides (EPS) extracted from Purpureocillium lilacinum showed
the presence of β-glucans (1, 3) responsible for anti-oxidant activity.

Crude Oil Degradation
Deep sea marine bacterial consortia consisting of 16 strains were developed
to degrade aliphatic and aromatic hydrocarbon present in crude oil & spent
engine oil wastes. The GC-MS and FT-IR spectroscopic analysis confirmed
the breakdown and complete mineralization of aliphatic and aromatic
hydrocarbons present in oil. The presence of oil degrading strains, such as
Ruegeria sp., Photobacterium sp., Exiguobacterium sp., Acinetobacter sp.
and Pseudoalteromonas flavipulchra confirmed through the 16s rRNA
analysis. Enhancement of oil degradation was obtained by using marine
bacterial consortia immobilized in wheat bran.

Oil degrading bacterial consortia
immobilized on wheat bran

Optimization, Production, Partial Purification and
Characterization of L-asparaginase Enzyme from Marine
Actinobacteria

Predicted 3D model of ansA
protein from N.alba

Novel extracellular component glutaminase-free L-asparaginase used in
anti-neoplastic drug was extracted from marine actinobacteria
Nocardiopsis alba (ESSO-NIOT-VKKMA08) isolated from Andaman
waters. The production of L-asparaginase yield was increased by two
fold using newly designed ESSO-NIOT ASP media. Secondary and 3D
structure prediction of the L-asparagine gene was carried out using
PSIRED and PHYRE 2.0 program.

Functional and molecular characterization of lipopeptide surfactant from marine sponge
associated eubacteria
Production of a lipopeptide surfactant from sponge associated eubacteria Bacillus licheniformis isolated from
Andaman was standardised. The maximum production was attained with glucose and yeast extract as carbon
and nitrogen sources, respectively, and a two fold augmentation in surfactant production was recorded in the
newly formulated medium. Surfactant biosynthesis gene cluster (sfp, sfpO and srfA) from B. licheniformis
ESSO-NIOT-AMKVK06 was heterologously expressed in E. coli and the production was increased to three
fold over that of the original strain. The results confirm the potential of the surfactant for use in
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bioremediation of hydrocarbons in marine environment and enhanced oil recovery. In silico analyses of
surfactant biosynthesis gene cluster, namely, sfp, sfpO and srfA were performed by BLAST and Clustal X.
Nucleotide sequences of surfactant biosynthesis genes were compared with the database sequences using
BLAST provided by NCBI (http://www.ncbi.nlm.nih.gov) and were aligned and clustered using CLUSTAL-X
1.81 program (Thompson et al. 1997). The output alignments were imported into GeneDoc program
(http://www.psc.edu/biomed/genedoc/) and BioEdit version 7.05 program (www.mbio.ncsu.edu/BioEdit/)
to calculate the percent identities among the nucleotide and amino acid sequences. Prediction of secondary
and 3D structure was performed with the PROTEAN program (DNASTAR, Inc, Madison, USA) and
PHYRE 2.0 program. The predicted three dimensional structures are provided below.

3D model prediction of sfp gene
from B. licheniformis

3D model prediction of sfpO gene
from B. licheniformis

3D model prediction of srfA amino acids
in B. licheniformis

Open Sea Cage Culture
A new concept of nursery rearing of marine finfish fingerlings in open sea cages was introduced and
demonstrated successfully. Nursery rearing in sea cages was initiated with 6 g size seabass seeds and achieved
90 % survival and 24 g weight gain over a period of 45 days. Pilot scale open sea cage culture of seabass was
demonstrated in Olaikuda, Rameswaram (Tamil Nadu) and Kothachatram, Nellore (Andhra Pradesh). An
average weight of 340g in 170 days with a survival rate of 34.76% and 357 g in 181 days with a survival rate of
40% was achieved at Kothachathram and Olaikuda respectively and harvested 5 tonnes of seabass.

Fish harvest at
Olaikuda

Indigenous Nursery cages
deployed in grow-out cages

Fish harvest at
Kothachathram

Coastal Ocean Monitoring and Prediction System
The physic-chemical, and biological analysis of water and sediment samples in and around Port Blair bay
was carried out during low and high tide from seven stations viz., Flat Bay, Minnie Bay, Junglighat Bay,
Haddo Harbour, Phoenix Bay, Aberdeen Bay, Open Sea in Port Blair Bay and one station in Wandoor.
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OCEAN ELECTRONICS

KALOBS - Kalpasar Met Ocean Observatory

Pradyu - Drifter

AUPD–Autonomous Underwater Profiling Drifter

Tsunarec – Tsunami Recorder

OCEAN ELECTRONICS
Introduction
Ocean Electronics group has a mandate to develop ocean observation systems and demonstrate for
applications in the ocean. The group is involved in the development of Deep Ocean Bottom Pressure
Recorder (DOPR) and surface buoy data logger for Tsunami Early Warning Systems, Autonomous
Underwater Profiling Drifter (AUPD), Drifter and technologies for data communication using INSAT
satellites.

Autonomous Underwater Profiling Drifter (AUPD)
NIOT has successfully completed the indigenization of Autonomous Underwater Profiling Drifter
(AUPD) Technology and deployed the proto type of AUPD in Arabian Sea during January 2008. Patent has
been filed for the AUPD technology. Trial production of four AUPDs through Data Pattern Pvt. Ltd is in
progress and the first float is delivered to NIOT. Ballasting test facility for AUPD was established in the
hyperbaric chamber and ballasting of the float is completed. New test setup of 15m height for checking the
AUPD mission cycle in sea water is established at NIOT campus. The float has undergone all the required
tests and calibrations and ready for deployment in the sea.

AUPD Ballasting
test setup
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AUPD Vertical
Test Set Up

AUPD under
testing

Pradyu – Development of Drifter with INSAT Communication
The drifter buoy is a floating device deployed at sea to collect and process the Meteorological/
Oceanographic information on parameters. These include Sea Surface Temperature, Atmospheric Pressure
and Salinity along with GPS Position data and transmit to the shore station using INSAT based
communication system. Drifter Pradyu-I (Prototype-2) has been developed and deployed along with
imported drifter in Bay of Bengal on 8th March 2013 and their performance is compared. EOI process is
initiated to produce these systems in large numbers through Indian Industry to support MoES observation
programmes.

Drifter Deployed at Bay of Bengal

Drifter track comparison
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Tsunarec
Two Sea trials of first proto type of Indigenous deep ocean
pressure recorder were conducted during 2011. The First proto
type was lost during the second sea trails. Second proto type of
deep ocean pressure recorder is under development and
laboratory tests are being carried out.

New mooring configuration

Comparison Study of Different Tsunami Detection Algorithms using BPR Data
Earthquakes with an epicenter in the sea are not always tsunamigenic. Direct detection in sea-level
measurements is therefore essential to confirm the actual generation and propagation of a tsunami. Only
accurate detection makes it possible to avoid false alarms and guarantees speed and accuracy in both the
warning and the hazard assessment process using multiple detection algorithms. This includes DART,
KALMAN, and CURVE FITTING. A study is being carried out to compare the response of algorithms
based on the above three methods.
Detection Error Comparison
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KALOBS: Kalpasar Met Ocean Observatory
The Met Ocean Observatory network has been implemented in May 2012 and was under maintenance up to
August, 2012. The Data reception from various platforms using INSAT and GPRS was satisfactory.

Glatse – Technology Demonstration of Glider Systems for 250m Water Depth
NIOT has procured Slocum Glider, Model G2 for depth operation of 1000m to acquaint on system design
and operation. Scientists at NIOT have conducted Factory Acceptance Test at USA and got trained in
Mission configuration, deployment and retrieval of the Glider.

Glider Deployment during the Training Programme

Acoustic Modem
Acoustic modem finds wide applications in underwater communication which include Oceanographic data
collection, Disaster prevention, Underwater Networks etc. Acoustic communication channels present
serious challenges for attaining even modest data rates. The existence of compact DSP/FPGAs with their
h i g h performance and moderate power requirements makes it possible to implement complex
signal processing and data compression algorithms
to overcome the limitations and attain higher baud
OFDM Frame of 16 kbits Image File
rates.
The Acoustic Modem under development employs
Orthogonal Frequency Division Multiplexing
(OFDM) Modulation Technique. The OFDM
communication scheme has developed,
implemented and tested in Acoustic Test Facility.
An Image file was transmitted and successfully
retrieved in ATF.

53

Transmitted image

Received image

Ship Based Automatic Weather Station (SAWS)
NIOT has installed the hardware procured under Low Cost Met Buoys project in order to improve coastal
met observations using ships of opportunity. The hardware is modified to suite ship installation and
laboratory trials are in process.
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COASTAL AND ENVIRONMENTAL ENGINEERING

Kalpasar Project – Bathymetric Survey and Monitoring Systems

COASTAL AND ENVIRONMENTAL ENGINEERING
Coastal and Environmental Engineering (CEE) programme aims to bring the state of the art technology in
coastal infrastructure development through field observation, numerical modeling and engineering
application. The group handles three major projects along with an industry sponsored project as follows:
 Sustainable Shoreline Management
 Technical Criteria Atlas
 Establishment of Coastal HF Radar Network
 Engineering Investigations for the 'Kalpasar' Project (Government of Gujarat)

Sustainable Shoreline Management (SSM)
The objective of the project is to provide sustainable, environment- friendly solutions for stabilizing the
shorelines undergoing erosion or accretion, as well as solutions for improvement of the environmental
quality.
Coastal and Environmental Engineering Group, NIOT aims to develop options for sustainable
management of coastlines with potential stakeholders, such as coastal industry, fishing, tourism, and so on.
One of the priority sites selected for this purpose is the coastal stretch of Kadalur Periyakuppam (KPK).
o
o
The KPK site is located south of Kalpakkam (between 12 26'52"N and 12 26'14.2"N) to the south of Palar
River mouth.

Study off Kadalur Periyakuppam
deployment and data processing

Location of Kadalur Periyakuppam

Erosion at KPK
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Shoreline change at KPK from
Oct-2013 to April-2013

Results for Model run with
segmented submerged dyke

Numerical modeling studies are in progress. This aims to optimize the configuration of shore protection
measure in the form of submerged detached dyke made up of geosynthetic tubes filled with sand. Delft3D flow model coupled with wave model was used to predict the coastal response. Wave conditions are
based on the wave atlas developed by the same group.

Technical Criteria Atlas (TCA)
Under the TCA project, it is planned to develop a web based application to give out wave atlas data to the
end user through NIOT website. Development of the same is under progress.
Port Monitoring System: A network of self reporting observatories has been established to collect data
mainly on tide and at selected locations for other meteorological parameters and current. The system has
been refined and being densified along Indian coast for long term objectives. Presently the following Nine
stations are functional:


Six in Gulf of Khambhat as continuation to Kalpasar



One at Gulf of Kutch



One at Vizhinjam (Kerala)



One at Kalpakkam (Tamilnadu)
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Tide observations in Port Monitoring System

The tidal prediction model has been developed using Matlab from Port Monitoring System tidal
observations. The model predicts the tide at given date, week and month from selected locations.

58

Tidal prediction model developed in Matlab

Establishment of Coastal HF Radar Network
As part of the HF radar network, ten remote HF Radar sites and two central sites in Chennai and Hyderabad
are installed and are working continuously since 2010. Various occurrences of cyclones, seasonal currents
and high wave activity were captured by these radars and the detailed analysis is in progress. The HF Radar
has also been installed at Gulf of Khambhat (northern portion) for surface current measurement on
experimental basis.
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Seasonal variation of Surface currents off Tamil Nadu coast
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Surface currents off Gulf of Khambhat, Gujarat
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Engineering Investigations for the 'Kalpasar' Project of Government of Gujarat
The Kalpasar project proposed by the State Government of Gujarat envisages installation of a dam across
Gulf of Khambhat – connecting Bhavnagar on the West to Dahej on the East coast. The engineering
investigations related to dam site selection and the after-effects of the dam on sedimentation pattern in the
Gulf has been entrusted to NIOT by Kalpasar department. NIOT has started the studies in October 2010
and it is expected to complete all the scope of investigations by mid of 2014. The study has been divided into
the following four components:
1. Seabed engineering investigations in the Dam Corridor
2. Bathymetric survey in northern gulf and met-ocean
observations
3. Bathymetric survey in southern gulf
4. Numerical simulation studies for hydrodynamics and
sedimentation pattern in the gulf with related field
measurements

INDIA

The following are the purpose of the study:
 To ascertain the physical setting of the project site in terms

of bathymetry, geological and geophysical characteristics
and enable selection of a suitable alignment for Kalpasar dam
 To obtain bathymetry and elevation data through various surveys. This is in addition to integrate

them to produce a seamless digital terrain model covering the model domain as an input for setting
up a numerical model for hydrodynamic and sedimentation studies
 To carry out numerical simulation study to characterize the hydrodynamic and sedimentation

pattern in the gulf before and after installation of dam. In addition, to produce engineering input to
dam design and construction activities
Among the four components listed above, the projects 1, 2 and 3 commenced in October 2010 and,
field surveys and installations were completed. The draft report for component one has been submitted
to Kalpasar Department. The draft reports for the second and third components are in progress. The
field observation scheme of second component (met-ocean observations) scheduled for one year
duration up to April 2013 has been completed. The data processing of met-ocean observations are in
progress. The data collection for 4th component is expected to be completed in June 2013.
This is one of the largest investigation project undertaken by NIOT covering an area of more than 25,000
square kilometer. The project took about three years of meticulous planning and execution of observations
resulting in an enormous amount of information. This is a large scale study and scope and the data will
remain as mainstay for the years to come for the purpose of understanding the physical setup,
hydrodynamics and morphodynamics of Gulf of Khambhat.
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Met-ocean observatories along Gulf of Khambhat

Data from the observatories
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Improvised dual observation scheme to overcome problems posed by
large intertidal region in Gulf of Khambhat (GoK)

NIOT has achieved the following tasks:
 Geophysical and geotechnical investigations for Dam corridor has been completed and a suitable

alignment has been recommended.
 Entire gulf has been surveyed for high resolution bathymetry covering more than 25,000 line km of

tracks.
 The Met-Ocean observation along Gulf of Khambhat (19 location) for 1 year period has been

completed collecting data on tide, current, wind speed and direction, barometric pressure,
temperature, and humidity.
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 The draft report for inter-tidal survey using satellite imageries completed from NRSC.
 Field observations and sample collection for Total suspended sediment concentration (11 shore

stations, and 12 offshore stations) has been completed as part of sedimentation study.
 Float track study for two seasons for model calibration has been completed.
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CARBON DIOXIDE OCEAN SEQUESTRATION TECHNIQUES
Introduction
Carbon dioxide sequestration in ocean is one of the options being considered for the mitigation of green
house gas effects. The Institute initiated studies to understand the mechanisms in the following general
areas:
 Carbonation of industrial waste, such as slags;
 Deployment of artificial reefs with marine blocks made out of carbonated product
 Micro algal growth studies in presence of carbon dioxide and flue gases captured from the industry.

A laboratory facility is being established to conduct detailed studies. In addition, the Group is working on
the studies on carbon dioxide capture technology in collaboration with National Institute. The work is being
processed through the new initiatives on the Climate Change Studies program of the Ministry.

Carbonation Experiment
The major point sources of the carbon dioxide are the industries, such as Power, Steel, Cement, and so on.
The studies reveal that carbon dioxide reacted with metal-oxide bearing materials forms the corresponding
carbonates and a solid by-product. The products of mineral carbonation are similar to naturally occurring
stable solids that would provide storage capacity on a geological time scale. Studies are initiated to analyze
the energy efficiency of the carbonation process for the steel industry. The infrastructure, such as
containerized reactor is being setup for the operating conditions of 100°C and 20 bar pressure. Initial
experiments on slag conversion process were conducted at NGRI, Hyderabad. The converted slag samples
are being analyzed using Fourier Transform Infrared Spectroscope and Scanning Electron Microscope.
A joint work is being proposed with Vizag Steel Plant for the Carbon dioxide sequestration studies through
steel slag carbonation. Discussions are in progress for the signing of MOU for the same.

Feasibility Study to Use Converted Carbonates as Marine Blocks
The depletion of beach sand is identified as one of the mechanisms leading to erosion and loss of reef crests
and increased wave energy at the shore. The Institute has already demonstrated the application of the
artificial reefs to address the issue. In addition, it has been documented in the literature that the blocks made
out of carbonated slag could be used for the artificial growth of corals in the sea. The Group has initiated
studies on the temporal leaching mechanisms and pH changes of normal and converted steel slag in sea
water. This is towards the utilization of carbonated / normal slag for the artificial reefs.
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A Schematic of the Carbonation Process and Analysis.

Micro-algal Growth by Introducing Carbon Dioxide and Flue Gas
Micro-algal studies for biodiesel generation are in the process at ESSO-NIOT using different combination
of marine algae. Efforts are underway to study the influence of carbon dioxide on the industrial flue gases
and the algal growth mechanism.

Carbon Capture Technology
Under the carbon dioxide sequestration studies, feasibility studies on carbon capture technology was carried
out. This was in collaboration with Steel Technology Department of Indian Institute of Technology,
Kharagpur. First phase study revealed that the flue gas from Blast Furnace can be taken as the prime source
for carbon dioxide capture and sequestration scheme. This was aimed at considering the quality (27.8%
conc.) as well as the quantity of the emitted carbon dioxide (223.8 tph) from integrated plant complex.
Further detailed studies are in progress.
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OCEAN OBSERVATION SYSTEMS

OMNI buoy deployed availing Sagar Nidhi

OCEAN OBSERVATION SYSTEMS
Introduction
The Ocean Observation Systems (OOS) group of ESSO-NIOT is engaged in establishment and
maintenance of moored buoy network for measurement of surface and subsurface met-ocean parameters
in Indian Seas. This is aimed at monitoring the Marine Environment and to improve weather and ocean
forecasts. An optimum number of 12 new generations of buoys called the OMNI (Ocean Moored buoy
Network for Northern Indian Ocean) buoys have been deployed and maintained at specific locations
recommended by National expert committee.

Moored buoy systems at sea
During XII five year plan new activities have been taken up along with the continuing work of maintaining
the buoy network. During April 2012 - March 2013 the OOS group executed 82 deployments / retrievals for
which 13 cruises of 196 ship-days covering 18900nm with 2400 man-days were undertaken. Establishment
of OMNI buoy network in Arabian Sea has been completed.

Moored Buoy Programme
The moored data and tsunami buoy network, installed and maintained by OOS is shown in the Figure below.

Moored Buoy Network in Indian Ocean

68

OMNI Buoy Network
OMNI buoy system has unique features, such as measurement of subsurface temperature and salinity
profile till 500m using inductive communication technology, currents up to 100m, rainfall and
radiation(short and long). This is in addition to the standard met and ocean parameters in conventional buoy
systems.

Total no. of data sets
Marine Met Data = 337733
Ocean Data = 787094

Coastal Met Ocean Buoy Systems
Four coastal buoys equipped with sensors to measure meteorological and oceanographic parameters have
been deployed at Gujarat, Andaman, Agatti and Goa.

Coastal Buoy & Picture from underwater camera installed off Agatti, Lakshadweep Island, west coast India

Underwater 3D videography survey in the buoy deployed
location was conducted for the first time Off Andaman to
study the feasibility to monitor the coral reef environment.
CALVAL Buoy
The buoy deployed in CALVAL site in September 2012 off
Kavaratti for the calibration and validation of satellite data
is working satisfactorily and the data is disseminated to
INCOIS.
An advanced buoy system was developed to install sensors
for validation.

Buoy at CALVAL site
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Tsunami Buoy Programme
The Tsunami buoy is deployed with indigenous surface buoy system consisting of in-house CPU and other
components. Systematic technological advancements are leading to better performance of NIOT
integrated tsunami Buoy systems which use INMARSAT communication.

Earthquake captured by Tsunami Buoy

Data Plot from TB12 Tsunami buoy

In April 2012, Tsunami buoy captured the earthquake event at one location, as shown in the above Figure
along with the continuous reception of data from the buoy system.

Preparation of Buoy System
The buoy components and subcomponents are
thoroughly tested for reliability and satisfactory
performance following best of practice methods. Each
deployment is carried out after conducting a
bathymetric survey at location to avoid any deep
trenches and also to make sure the mooring is settled
down perfectly.
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CTD data plot

The sample plots for CT profile till 500 m, water temperature profile, wind speed and down welling long
wave radiation is shown in Figure .

Moored buoy water temperature profile,
wind Speed and radiation data-plots.

Technology Development
Apart from regular maintenance of buoy network OOS is engaged in many technological developments as
approved XII FY plan.

Indigenous Buoy
Data Acquisition
System IDAS:
IDAS

Necessary steps were initiated to upgrade the existing indigenous buoy system to measure all the parameters
such as subsurface-CT up to 500m, radiation, rainfall etc similar to OMNI buoy system. The two prototype
Indigenous OMNI IDAS systems are developed and field trials were conducted successfully in July/August
2012.

Wind Powered Buoy Technology
A proto type development of Met-Ocean buoy powered by 200W wind turbine was tested off Andaman
and worked satisfactorily. This Wind turbine would charge the lead acid battery which in turn powers the
buoy system to collect and transmit data.

Buoy with Wind Turbine off Andaman.

Buoy performance plot
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INMARSAT Data Latency Test
The time required for the reception of tsunami data
from buoy system was optimized to 3-7 minutes. This
was also accomplished by conducting tests at NIOT.
The issue was taken up with INMARSAT HQ on
societal importance and to their LES.
During the retrieval of Bottom Pressure Recorder
(BPR) for tsunami buoy system a new arrangement was
done by incorporating RF beacon system. This has
significantly saved search time and ease of tracking
when unit pops up to the surface.

Conical Hood

Buoy with Conical Hood
A new attachment to the buoy to minimize the vandalism of buoy an anti-vandal FRP hood of conical shape
was installed and tested at field .

Watch Circle Radius
OOS has developed the new software for plotting “watch circle” radius for effective position monitoring of
the buoy system.

UHF Position Transmitter
An UHF system was designed to monitor the buoy position
during deployment and to alert in case of any drift.

New Generation Buoy Development:

New buoy system

This new buoy was designed and tested as per IRS standards. This
design was evolved through numerical analysis for stability of the
buoy. Model study is planned and the further sea trials will be
done.

Mooring Analysis and Comparison with Tension Recorder Data
ORCAFLEX and CABLE – WHOI softwares are being in use to analyze the expected load on the buoy
moorings.

Tension recorder fitted to the buoy off Lakshadweep and measured
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Foldable Mast for AWS System
A new prototype foldable mast which can withstand wind speed of 75m/sec is developed and tested at
NIOT.
AWS (Automatic Weather Station) with SMS facility was inaugurated by Secretary MoES and Chairman GC
NIOT.

Testing of AWS System at NIOT inaugurated by Secretary MoES during climate workshop

ADDRESS (Advanced Data REception and analysiS System)
A new data reception and QC software was developed. The software has capabilities on reporting, data
reception, inspection, analysis, transforming, and modeling and to maintain inventory. The QC
methodology is in line with international standards. This was inaugurated by Secretary MoES and Chairman
NIOT -GC on 6th September 2012.

ADDRESS Software at Shore Station
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Wave Algorithm for Indian CPU
Wave algorithm to collect and analyze wave data was developed in house and tested with NIOT developed
CPU (IDAS). A comparative study was conducted along with the proven wave buoy system at field and
results are satisfactory.

Upgraded Server System
Shore station data reception system was upgraded with high-end blade servers to maximize use of IT
infrastructure, and Virtual desktops.

Upgraded version of server

Technical Support to Other Activities under Ministry
Ocean Observation Systems (OOS) extended technical support to other groups within NIOT and to
INCOIS on projects. This includes SAIC Tsunami buoy, Drifters, ARGO, INDO-US partnership (MOESNOAA MOU) on deployment of RAMA buoys systems in Indian Ocean and on climate change under
FLUXNET programme with IITM Pune.
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VESSEL MANAGEMENT CELL

Sagar Nidhi after completion of dry dock at Singapore

VESSEL MANAGEMENT CELL
Introduction
The main function of Vessel Management Cell (VMC) is Operation, Maintenance and Management of
vessels of MoES. Technical management, overall control, program planning and Implementation for
Coastal Research Vessels (CRV) Sagar Purvi and Sagar Paschimi, Buoy Tender Vessel (BTV) Sagar Manjusha
and Technology Demonstration Vessel (TDV) Sagar Nidhi, are performed in house. Procurement of
onboard equipments and spares, dry-dock and other ship repairs, preparation for all cruises including
Southern Ocean Expedition and coordination with the team till the end of cruise for both scientific and ship
team and, procurement of new vessel are other major activities of VMC.
The Vessel Management Cell is providing research vessels to the Research/Academic institutes and MoES
for the successful implementation of Ocean related programmes. The two Coastal Research Vessels 'Sagar
Purvi' and 'Sagar Paschimi' are used for the implementation of the Coastal Ocean Monitoring and
Prediction System (COMAPS) and Integrated Coastal and Marine Area Management (ICMAM)
programmes and to provide services to the other universities and Institutes for field surveys and data
collection.

Successful completion of dry-dock and afloat repairs of Sagar Nidhi

The BTV 'Sagar Manjusha' is involved in the deployment / retrieval / maintenance operations of moored
buoys and other projects of NIOT and other institutes. The Technology Demonstration Vessel 'Sagar
Nidhi' is catering to the ongoing and the new technology programmes such as the Deep sea mining,
Remotely Operable Vehicle and Gas hydrates and to carry out Southern Ocean Expedition programme.
In Sagar Nidhi, the dry dock and afloat repairs have been successfully completed. The main hatch cover has
been modified to reduce the labor time and ship time and the Sea suction modified for collecting accurate
data of Sea Surface Temperature in Thermosalinograph onboard Sagar Nidhi. In addition, the Southern
Ocean Expedition programme for the fourth consecutive year has been completed successfully.
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Modification of main hatch cover of Sagar Nidhi to reduce the labor time and ship time

VMC is assessing performance of its ships. The performance of Sagar Nidhi's Dynamic Positioning
system is done through reliability assessment and recommendation is given to improve DP system
reliability .

Project-Wise Progress
Vessel Utilization for April 2012 – March 2013

Sagar Nidhi
Utilization / Cruising
Maintenance & Logistics
Cruise preparation
Port stay / Statutory survey
Total days

Sagar Manjusha
Utilization / Cruising
Maintenance & Logistics
Cruise preparation
Port stay / Statutory survey
Total days

No. of Days

266
75
20
4
365

No. of Days

221
17
30
97*
365
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Sagar Paschimi
Utilization / Cruising
Maintenance & Logistics
Cruise preparation
Port stay / Statutory survey
Total days

Sagar Purvi
Utilization / Cruising
Maintenance & Logistics
Cruise preparation
Port stay / Statutory survey
Total days

No. of Days

129
39
24
173*
365

No. of Days

106
99
26
134*
365

*Owing to takeover by M/s Shipping Corporation of India and updating of Class / Statutory Certificates as required for
'Change of Ship Management' in accordance with Standard DG Shipping guidelines.

Acquisition of Two Coastal Research Vessels (CRVs) for NIOT, MoES
 Received Sanction order for acquisition of two coastal research vessels and the Project Monitoring
Committee has been constituted. The committee meeting was held in March 2013 and it has been
decided to award the preparation of concept design to Indian Maritime University. Project
Monitoring and Coordination Committee (PMCC) constituted. The first PMCC meeting was held
th
at MoES, New Delhi on 25 March, 2013
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COMPUTER MAINTENANCE CELL
Computer Maintenance Cell (CMC) provides computational infrastructure facilities for the Institute. CMC
administers, manages, and supports the needs of different projects/ departments within ESSO-NIOT
apart from in-house software development and maintenance.
CMC serves the campus-wide single mode Optical Fiber Cable Local Area Network catering to ESSONIOT's requirements across the campus with an aggregate bandwidth of 1 Gbps between switch nodes.
Two leased lines with capacities of 15 Mbps and 1 Gbps from different Internet Service Providers (ISP's)
ensure uninterrupted service to the user community. In addition, a 1 Gbps line as part of National
Knowledge Network was established through National Informatics Center (NIC).
The CMC core infrastructure facilities include an 80 core SGI Altix 4700 HPC and several high end servers
working on a wide variety of operating systems. These catertoIntranet portal, web and mail services, FTP
storage and application servers running key applications on 24 x 7 basis. Storage facilities include EMC 20
TB, HP 4 TB, and StorTrend 14 TB to support large volume of data.
CMC handles the management of in-house online applications for the functioning of administrative
departments. These include Establishment and Personnel, Stores and Purchase, and Finance and Accounts.
Leave management, indenting, approvals, payroll and accounting are some of the predominant functions
that are performed online. IOAS (Integrated Office Automation System) is yet another new development
underway to meet the collective needs of ESSO-NIOT.
The data centre is equipped with 8 Blade servers powered with 8 core, Intel Xenon E5-2600 - 64 bit
processor, with 2.5 Ghz, 20 MB cache, 32 GB RAM and 1.5 TB internal storage with RAID configuration.
Each blade server is sliced into multiple virtual server instances with the help of VMware and are configured
to handle multiple tasks. The virtual instances aid the dynamic movement of data and processes from one
server to other without any downtime or compromise in operation or processing. The modernization of
data centre with Blade servers has significantly reduced the space and latency in application processing time.
In addition to this, CMC handles procurement of computing and storage needs for ESSO-NIOT. CMC
maintains the video conference, tele-presence, webcast facilities of the campus, and provides support for
computational, presentation and Wi-Fi needs for seminars, conferences and workshops.

Major Accomplishments during the year


Improvised Intranet applications (Administration, Tour Management, S&P, and F&A)



Implementation of Online Leave Management (OLM) system



Implementation of Biometric data analysis and report generation

Introduced Blade servers, a compact version of traditional rack mounted servers with a modular design,
and implemented private cloud.
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The following table shows the main softwares that are used by various departments and supported by CMC.
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Drafting and
Modeling

Analysis

General Purpose
Software's

Project Monitoring /
Administrative

AutoCAD Surfer
Solid Works Grapher
Pro-E
Mike C Map
AEGIS
ITI Simulation

Ansys, CFD - Fluent
Orcaflex
Surface Modelling
Mike 21
Plaxis
STAAD Pro
Arc-GIS
HTRI

MathCAD
Lab View
Matlab
Code Vision
Conrad

Primavera
Micro Soft Project
Oracle
SAP-2000

CAMPUS DEVELOPMENT
The Estate and maintenance division caters to the implementation of renovation work, infrastructural and
upgradation requirements from user departments. The Interconnecting Concrete Road of two lanes has
been executed for a length of 90m to approach the Northern side of the campus. A CCTV (Closed Circuit
Television) camera has been installed along the compound wall in the campus for enhancing security
measures.

CCTV camera along the compound wall

Interconnecting Road

The existing VIP Suit of area 375 Sq.ft. at Guest House has been renovated. The Additional Dining Facility
area has been extended by 77 Sq.m. to provide larger dining space for the canteen in order to accommodate
additional staff.
A full height storage rack has been provided in the MBT building to cater the needs of the group. A concrete
platform and steel staircase has been constructed for keeping the containers for the group.

Foundation Work for Keeping the Containers of MBT Group

Full Height Storage for MBT Group

Campus Development Work
To cater the requirements of Research & Development activities
of different groups at ESSO-NIOT, the civil activity of
Temporary Structure for Equipment Storage at ESSO-NIOT
Campus is in progress.

Pile Work for under Progress Temporary
Structure for Equipment Storage Yard
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LIBRARY
The library plays a vital role in providing research materials and facilities for Scientists in a variety of fields
spanning the engineering and life sciences of ESSO-NIOT. The primary objectives of the library are to
acquire, preserve and expand the collection of reference materials and provide necessary support in frontier
areas of ESSO-NIOT.
The library completely supports and provides the appropriate knowledge based services from the
perspective of scientific references and modern technologies of ocean fields. It is housing a collection of
more than 5,000 volumes of books, reports, NHO maps, standards, and Hindi books. The annual
subscription for 22 printed journals, 117 leading international online journals, and 6 Hindi magazines
augment the strength of the document collection. The library is a part of consortium for e-journal access
for Ministry of Earth Sciences Institutes (MoES). The collection of scientific articles posted under the
Digital Repository Services in the Ministry provides access to ESSO-NIOT publications for the scientific
community. The new volumes added during the year touched 230, including 80 Hindi editions.

A section of the Library Volumes

Online Access Facility

Automation
ESSO-NIOT uses a standard library
software package by name “AutoLib”
to automate the library services and
computerize the circulations. ESSONIOT provides an Online Public
Access Catalogue (OPAC) to the users
for browsing the library resources.
With Web OPAC (on-line Public
Access Catalogue) Module, users can
search for the appropriate library
resources in the Intranet environment,
User Statistics for the year 2012-13
with the backend support of the library
resource database housed in a central server. The library has a tie-up with IIT-Central library, British Council
library and Anna University for Inter-library loan facilities. The library also houses five advanced computers
for online browsing of user needs, with intranet and internet search facilities of the database for ESSONIOT technical publications.
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OTHER ACTIVITIES
Implementation of Official Language at ESSO-NIOT
ESSO-NIOT makes every effort to fulfill the provisions of the Official Language Act 1963 in day to day
office work. During 2012-13, a couple of meetings of the Official Language Implementation Committee
were held. These meetings were chaired by the Director of the Institute. The Committee discussed varied
issues and made significant contributions on progressive use of Hindi in ESSO-NIOT.

Training in Hindi
From the perspective of Hindi training, Hindi classes were regularly organized and conducted to Technical
and Non – Technical staff. In 2012-13, 8 Staff Members qualified in Hindi Prabodh and 19 staff members in
Hindi Praveen. Out of these 27 staff, 24 received cash awards and 17 were given incentives. Under Hindi
Teaching Scheme, a Govt. of India Agency conducted a “Basic Hindi Training on Computer” between 21st
and 25thJanuary, 2013. Smt. Rambha Singh, Project Sr. Executive and Ms. Jai Darshana H Vora, Project Jr.
Assistant attended the training.

Hindi Workshop
The following workshops were conducted during 2012 -13.
 The language and familiarization workshop of Non –

Technical nature on 24-09-2012, and 26-09-2012 by
Dr. S. Devidas and Dr. D.D. Ojha respectively
 A technical workshop in Hindi on “Deep Sea Mining” and

“Marine Biotechnology” was organized by Smt. Nidhi
Varshney, Scientist - C and Mr. Gajendra Joshi, Sr.
Research fellow respectively on 15-03-2013. This was
aimed to share the ongoing activities of the Institute with
all the participants.
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Hindi Fortnight Celebration
ESSO-NIOT celebrates Hindi fortnight every year. During 2012-13, Hindi fortnight was celebrated
between 14.09.2012 and 28.09.2012. In addition, an article was published on this occasion in the Daily
Milap. Various competitions were organized in Hindi for the staff members of ESSO-NIOT and prizes and
cash awards were distributed to the winners in competitions.
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Trainings/ Meetings Organised
A training program on Hydrodynamics and
Morphodynamics using Delft 3D was conducted
at ESSO-NIOT during November 19-30, 2012
and utility of various modules was demonstrated
to ESSO-NIOT and ICMAM scientists.

Training program on “Hydrodynamics and Morphodynamics
using Delft 3D”, during November 19-30, 2012

After the successful completion of industrial
outreach consultancy project on EIA studies for
Cheyyur mega power plant, the project
proponents Power Finance Corporation (PFC)
requested ESSO-NIOT to train their staff for
carrying out Marine EIA studies. ESSO-NIOT
conducted a training program during 9-12,
October 2012.

Training program on "Marine studies for PFCCL", during 9-12,October 2012

Training on Ocean Data Collection was
conducted by M/s. Sea Bird Electronics and
M/s Wet labs during November 22-27, 2012. For
the first time M/s.Sea Bird electronics extended a
training on handing of Seabird instruments, data
collection and interpretation, and many national
institutes and academic institutions participated
in this training.

National training on ocean data collection by M/s. Sea Bird
Electronics and M/s. Wet-labs organized at NIOT
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CONFERENCES / WORKSHOP ORGANISED
Best Practices for Instruments and Methods of Ocean Observation
Earth System Sciences Organization (ESSO) Ministry of Earth Sciences through National Institute of
Ocean Technology (NIOT) in association with Data Buoy Cooperation Panel (DBCP), Joint Commission
for Oceanography and Marine Meteorology (JCOMM), World Meteorological Organization (WMO)
UNESCO - IOC along with Regional Bodies such as Bay of Bengal Programme - Inter-governmental
Organization (BOBP – IGO), Bay of Bengal Large Marine Ecosystem, Thailand (BOBLME) organized a
Regional workshop on “Best Practices for Instruments and Methods of Ocean Observation” at ESSONIOT, Chennai during November 19 - 21, 2012. This is the first time Industry was given an opportunity to
discuss about science behind development of instruments and received overwhelming response

Workshop On Deep Sea Fisheries
Assessing the Potentialities and
Needs
A National Workshop on Deep Sea
Fisheries: Assessing the Potentialities
and Needs – an awareness programme,
was jointly organized by the Association
of Deep Sea Going Artisanal Fishermen
(ADSGAF) and BOBP-IGO in
association with ESSO-NIOT at
Chennai, during August 6-8, 2012 to
protect the buoy systems.
Honorable MLA Dr. Vijayatharani at Fishermen Awareness Programme
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Workshop on Climate change: Indian
Ocean and Monsoon
Fourth National workshop on Climate change:
Indian Ocean and Monsoon was organized during
6-7, September 2012 along with CCCR/IITM.
Experts from various organizations participated
and deliberated on various aspects of climate
change.
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STAFF RECREATION CLUB (SRC)
Aim & Objectives of Club in Sports & events
Staff Recreation Club (SRC) seeks to promote the interests and skills of individuals in various recreational
activities. The club conducts various programmes for Staff & Family with the aim




To offer sports opportunities for interested persons
To develop new skills or improve existing abilities through organized recreational activities.
To create occasions for mind relaxation activities

Achievements of SRC in Sports





Formation of playing court for Throw Ball , Volley Ball & Shuttle Badminton
Arrangements made for indoor games like Table Tennis, Carom & Chess.
Maintenance of playing materials for various games & issuing as per requirement of the users.
Conducted Competitions for Staff & Children towards celebration of Independence, Republic
& Foundation Days.

Participation of Staff in Sports
 All the Events of SRC received a great response from the Staff .
 By SRC the Talents of Staff in other areas are being explored.
Staff Welfare Activities
th
th
 An eye check up camp was conducted at ESSO-NIOT on 25 and 26 April 2012. All the staff
members had undergone eye check up.
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A blood donation camp was conducted on 5th February 2013 at ESSO-NIOT, all volunteers
from ESSO-NIOT donated blood and certificates were issued to the donors.

World Ocean Day
th

World Ocean Day was celebrated at ESSO-NIOT on 8 June 2012. Visit of school students to ESSO-NIOT
facilities was organised to promote awareness on the ocean, technology developed and the need on
conservation.

Republic Day Celebration
The Republic day was celebrated in a grand manner on 26thJanuary 2013. The families of ESSO-NIOT
staff were invited and sports events were organized for the children and families. Prizes were distributed for
the winners in various sports and events.
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Student Autonomous Underwater Vehicle (SAVe) competition:
In SAVe-2012 competition Panimalar institute of technology, Chennai team was selected out of eight teams
th
on 30 April 2012 and participated in the international competition at San Diego, USA in July 2012 which
was sponsored by ESSO-NIOT. This year about 21 teams had registrated and 14 teams had submitted their
Preliminary Design Reports (PDR). The evaulation by national committee is in progress.

ISO Certification
ESSO-NIOT has obtained ISO 9001: 2008 certification for the administrative sections such as Planning and
Management, Finance and Accounts, Stores and Purchase, Establishment and Personnel, Estate and
Maintenance, Library, Director's Secretariat, Computer Maintenance, Security, Transport and Logistics and
HRD. The recertification audit was successfully completed and certification has been obtained till
November 2015.
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VISIT OF DISTINGUISHED SCIENTISTS
ESSO-NIOT Foundation Day
th

ESSO-NIOT celebrated the 19 Foundation Day
th
on 6 November 2012 in the august presence of
Padmashri R.M. Vasagam, Chairman, National
Design and Research Forum Institution of
Engineers (India) and Former Vice-Chancellor,
Anna University. He inspired the ESSO-NIOT
scientists with his Foundation day lecture on
"Ocean Technology In India - Challenges and
nd
Opportunities". He released the 2 issue of
“SAMUDRIKA” 2012 the online News Letter of
ESSO-NIOT.

As a part of foundation day celebrations events
for ESSO-NIOT Scientists like instant talk,
preparation of low cost model reflecting the
activities of the group, and competitions such as
quiz and photography for school children were
organized. The winners were awarded with
prizes and certificates.

Technology Day Celebration
National Technology Day was celebrated at ESSONIOT on 9th May 2012. Dr.P.Sivakumar, Director,
Combat Vehicles Research & Development
Establishment (CVRDE) honored the occasion as
the Chief guest and delivered a lecture. Various
competitions such as technical presentation, quiz,
and just a minute talk were arranged for ESSONIOT scientists.

91

Corrosion Research Day
As an effort to create an awareness on energy conservation, preservation of resources and protection of the
environment for the benefit of society, Corrosion Research Day was celebrated at ESSO-NIOT jointly
with Avantha Centre of Excellence, Corrosion Management Committee of CII (Confederation of Indian
Industries), on 22nd September 2012 to commemorate the birthday of Dr. Michael Faraday, the discoverer
of electromagnetic induction, electro-magnetic rotations, the magneto-optical effect and diamagnetism.
Dr. Baldev Raj, Chair man of the CII-CMC (Corrosion Management Committee),
Dr. Atmanand, Director ESSO-NIOT, Dr. Kamachi Mudali, Chairman, Faraday Corrosion Council,
and Mr.R.Narayanan, Head, CII Avantha centre of Excellence graced the occasion.
An elocution competition on selected subjects of Corrosion Research and awareness was organized and
hosted by ESSO-NIOT. A National Competition on corrosion awareness video was also organized for
college students. Nearly 100 students attended this research day program. Prizes were distributed to the
winners of the competitions.
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PATENTS FILED
Authors Name

Title

Patent
Application No /
date

Thirunavukkarasu A, Raguraman G,
Latha G, Sanjana M.C

An Autonomous Ambient Noise No.
Measurement System for Acoustic Field 4458/CHE/2012
dated 26.10.2012
Characterization in Shallow Waters

Tata Sudhakar, ShijoZacharia,
Thamarai T, Srinivasan R,
Gowthaman V, Atmanand M.A

A Smart sensor drifting Buoy Node No.400/CHE/2013
with INSAT communication for dated 30.01.2013
meteorological and oceanographic
applications

Shijo Zacharia, Dhilsha Rajapan,
Kannan C, Rajeshwari P.M, Shibu
Jacob, Atmanand M.A

High sensitive broad band sonar 1294/CHE/2013
receiver array with motion sensor for dated 25.3.2013
underwater imaging Applications

Awards Won
The following ESSO-NIOT staff were awarded prizes for paper presentation in Hindi in the
21st National Scientific Hindi Seminar conducted by MoES, New Delhi on 22nd March 2013.

Sl.
No.
1
2

Name

Paper Presented on

Prize awarded

Ms.Sarojini Maurya

Ocean Observation
System
Ocean Renewable Wave
Energy – A floating type
wave energy device
backward bent ducted
buoy(BBDB)

Second prize

Mr. Biren Patnaik

Third prize
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 A research paper by D.Rajasekhar, N.Ravi, Anantha Krishna Rao, D. Narendrakumar, titled 'An Analysis
of Reliability-Dynamic Positioning System' received “Maritime Award by the Ministry of Shipping”
during August, 2012.
 A paper by S.Muthukumaravel , N.Ramadass titled “Design and Development of ARM based CPU” in
the “International Conference on Recent Trends in Computer Science and Engineering -2012ICRTCSE-2012" on May 3 - 4, 2012 received "Best paper award".

MoES Award
The following staff of ESSO-NIOT have received the MoES awards during the Foundation Day of
Ministry of Earth Sciences (MoES), held on July 27, 2012 at New Delhi.
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Dr.Basanta Kumar Jena, Scientist 'E' received the "Certificate of Merit - 2012" for outstanding
contributions in the field of Ocean Science and Technology.



The “Best Employee Award” have been received by the following staff:


Shri Shijo Zacharia, Scientific Assistant 'B'



Shri K. Ashok Kumar, Technician Gr.A



Mrs.R.Rathikumari, Senior Executive



Shri.K.Anandan, Multitasking Staff

PUBLICATIONS
International journals:
 Biren Pattanaik, Narashima Rao YV, Leo D, Purnima Jalihal, Jayashankar V, “Electrical &

Instrumentation system of Backward Bent Ducted Buoy”, International Journal of Emerging
Technology and Advanced Engineering (IJETAE), Volume 3, Special Issue 3, pages 259-263,
ICERTSD 2013.
 Vedachalam N, Ramesh R, Doss Prakash V, Prashanth N.B, Ramadass G.A, Atmanand M.A, “High

Speed Detection of Load Surges in Grid Connected Generators Using Kalman Algorithm”, International
Journal of Emerging Technology and Advanced Engineering (IJETAE), Volume 3, Issue 3,
2013.
 Shukla A.K, Babu K.N, Prajapati R.P, Suthar N.M, Ajai, Sinha A, Saifee A.M, Satashia S.N, Arul

Muthiah M, Venkatesan R, “An Ocean CAL-VAL Site at Kavaratti in Lakshadweep for Vicarious Calibration
of OCM-2 and Validation of Geophysical Products—Development and Operationalization”, Marine Geodesy,
203-218, 2013.
 Vedaprakash L, Dineshram R, Krupa Ratnam, Lakshmi K, Jayaraj K, Mahesh Babu S, Venkatesan R,

Shanmugam A, “Experimental studies on the effect of different metallic substrates on marine Biofouling Colloids
and Surfaces” B: Biointerfaces, 1-10, 2013.
 Franklin J.B, Venkateshwaran P, Vinithkumar N.V, Kirubagaran R, “Four new records of family Conidae

(Caenogastropoda: Mollusca) from Andaman Islands”, Zootaxa, 3635 (1),
81-86, 2013.
 Biraja Kumar Sahu, Mehmuna Begum, Khadanga M. K, Dilip Kumar Jha, Vinithkumar N.V,

Kirubagaran R, “Evaluation of significant sources influencing the variation of physico-chemical parameters in Port
Blair Bay, South Andaman, India by using multivariate statistics”, Mar. Poll. Bull., 66 (1-2), 246-251, 2013.
 Dilip Kumar Jha, Marimuthu Prashanthi Devi, Vinithkumar N.V, Apurba Kumar Das,

Dheenan P.S, Venkateshwaran P, Kirubagaran R, “Comparative Investigation of Water Quality Parameters
of Aerial & Rangat Bay, Andaman Islands Using In-Situ Measurements and Spatial Modelling Techniques”,
Water Quality, Exposure and Health, 5, (2), 57-67, 2013.
 Venkatesan G, Iniyan S “A desalination system to increase the sustainability and to reduce environmental pollution

from condenser reject heat”, International Journal of Environmental Sciences, ISSN No 2249 2127,
Volume No.1 (2), pages 170 – 187, 2012.
 Rajeshwara Rao N, Kamatchi P, Ramesh S, “Deep-sea foraminifera in a short core from the Bay of Bengal:

e c o l og i c a l c o m p a r i s o n s w i t h t h e S o u t h C h i n a a n d S u l u S e a s ” , Jo u r n a l o f
Geo-science (Springer), 2012.

95

 Vimala J, Latha G, Venkatesan R “Application of Soft Computing Tools for Wave Prediction at Specific

Locations in the Arabian Sea using Moored Buoy observations”, International Journal of Ocean and
Climate Systems, pages 255-264, 2012.
 Sangeetha Raman, Lakshmi Karunamoorthy, Mukesh Doble, Ravi Kumar N V, Venkatesan R,

“Barnacle adhesion on natural and synthetic substrates: Adhesive structure and composition”, International
Journal of Adhesion & Adhesives, 140–143, 2012.
 Inbakandan D, Sivaleela D, Magesh Peter D, Kiurbagaran R , Venkatesan R, Ajmal Khan S, “Marine

sponge extract assisted biosynthesis of silver nanoparticles”, Materials Letters, 66–68, 2012.
 Dilip Kumar Jha, Vinithkuma, N. V, Mehmuna Begum, Apurba Kumar Das, Biraja Kumar Sahu,

Kirubagaran R. “Environmental Quality Assessment of Tries Island, Nicobar, India”, Journal of Materials
and Environmental Sciences, 3 (5), 800-807, 2012.
 Sanjana M.C, Latha G “Midfrequency ambient noise notch using time series measurements in Bay of Bengal”,

IEEE J. of Oceanic Engineering Vol. 37, Issue 2, pp. 255-260, 2012.
Papers Published: National Journals
 Simi Mathew, Shamji V.R, Venkatesan R, Latha G, Rao R.R, Arul Muthiah M, Atmanand M.A, “New

in-situ ocean subsurface time series measurements from OMNI buoy network in the Bay of Bengal”, Current
Science, 104,9, pp 1166-1177, 2013.
 Devi, Saraniya J, Bhimba, Valentin B, Magesh Peter D, “Production of biogenic Silver nanoparticles using

Sargassumlongifolium and its applications” Indian Journal of Geo-Marine Sciences, 42 (1), 25-130,
2013.
 Tata Sudhakar, Dash S.K, Rao R.R, Srinivasan R, Dr.M.A.Atmanand, Dr.B.R Subramaniam,

Dr.Shailesh Nayak “Detection of sea surface Temperature anomaly in the equatorial region of Bay of Bengal using
indigenous langragian Drifters” Current Science, volume 104 .No.2 25 pp177-178, 2013.
 Joyson Joe Jeevamani J, Kamalakannan B, Arun Nagendran N, Pandiaraja D, Sundararajan S, “Coral

constructions: points to ponder”, Current Science, 103/10, 2012.
 Renita A. A, Amarnath D. J, Kirubagaran R, Magesh Peter D, “Caulerpapeltata methyl esters as a renewable

source of energy”, Asian Journal of Chemistry, 24 (8), 3653-3655, 2012.
Papers Published: International conferences
 Raju Abraham, Mani A, Prakash Kumar L.S.S, “Parametric studies on horizontal tube falling film mass

evaporation on multi-effect distillation (MED) system”, International Conference On Water
Desalination, Treatment and Management & Indian Desalination Association Annual
Congress, InDACON 2013, Jaipur.
96

 Venkatesan G , Samson Packiaraj V , Raju Abraham , Phani Kumar S.V.S, “Studies on flash evaporative

barometric desalination plants for obtaining clean and freshwater”, International Conference On Water
Desalination, Treatment and Management & Indian Desalination Association Annual
Congress, InDACON 2013, Jaipur.
 Venkatesan G, Kulasekharan N, Iniyan S, “Influence of Turbulence Models on the Performance Prediction of

Flow Through Curved Demisters”, International Conference On Water Desalination, Treatment
and Management & Indian Desalination Association Annual Congress, InDACON 2013,
Jaipur.
 Samson Packiaraj Raphael V, Srinivasa Rao S, Raju Abraham, Purnima Jalihal, “Surface condenser

configuration studies using HTRI for the low temperature flash desalination plant”, International Conference
On Water Desalination, Treatment and Management & Indian Desalination Association
Annual Congress, InDACON 2013, Jaipur.
 Abdul Salam, Prasad Dudhgaonkar, Abdus Samad, “Impulse turbines for oscillating water column based energy

device - a review”, Proc. of International Conference on Energy Resources and Technologies for
Sustainable Development”, ICERTSD 2013, February 7-9, Howrah, West Bengal.
 Saravanan R, Jyothi Prakash.A, Shyamala Varthini D, Phani Kumar S.V.S, Ramana Murthy M.V,

“Design of Glass fiber Reinforced Plastic Pipe for Shallow Water Application”, International Conference on
Water desalination Treatment and Management, February 2013.
 Mullaivendan K, Ramana Murthy M.V, Mani.J.S, “Field Study of Wave Forces on a Seawater Intake

Caission at Agatti Island”, India conference on Hydraulic Water Resources Coastal and
Environmental Engineering (Hydro ) Bombay, December 2012.
 Ramana Murthy M.V, “Practices in Shoreline Management along Indian Coast - Need for

improvement”, International workshop on Coastal River Zone Management Regulation and
Development, January 2013.
 Ramana Murthy M.V, Reddy N.T, Sriganesh J, “Management of Siltation at Tidal inlets using

Geotextiles”, 2nd International Workshop on Geosynthetics and Modern materials in Coastal
protection and related applications, March 2013.
 Ramana Murthy M.V, “Estimation of wave forces on intake structures - Full scale experiments at field”,

Workshop on Numerical simulation of free surface wave problem IIT Madras, March 2013.
 Muthuvel P, Vishwanath B.O, Ramesh R, Jayanthi K, Sasikala T, Rajesh S, Nidhi V, Deepak C.R,

Atmanand M.A, “Performance Qualification of Instrumentation, Telemetry & Data Acquisition System for
Underwater Mining Machine with Manganese Nodule Collection and Crushing System”, Underwater
Technology 2013, Japan.
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 Vedachalam N, Ramesh R, Ramesh S, Sathianarayanan D, Subramaniam A.N, Harikrishnan G,

Pranesh S.B, Jyothi VBN, Tamshuk Chowdhury, Ramadass G.A, Atmanand M.A, “Challenges in
realizing robust systems for deep water submersible ROSUB 6000” Underwater Technology
2013,Japan.
 Sathianarayanan D, Ramesh R, Subramaniam A.N, Harikrishnan G, Muthukumaran D, Murugesan

M, Chandrasekaran E, Elangovan S, Doss Prakash V, Vadivelan A, Radhakrishnan M, Ramesh S,
Ramadass G.A, Atmanand M.A, Sergey Sukonkin, Amiragov Alexey, “Deep sea qualification of Remotely
Operable Vehicle (ROSUB 6000)”, Underwater Technology 2013, Japan.
 Muthukumaravel S, Tata Sudhakar, Chiranjeevi Vivek, Atmanand M.A, “Low Power Satellite

communication for Ocean Observation – INSAT MSS”, International IEEE Conference on
computer communication and informatics, ICCCI – 2013.
 Ravisankar R, Sivakumar S, Raghu Y, Chandramohan J, Prince Prakash Jebakumar, Vijayalakshmi I,

Jose M.T, “Measurement of natural radioactivity and evaluation of radiation hazardous in coastal sediments of east
coast of Tamilnadu”, Workshop cum Eighteenth National symposium on Environment, March
2013.
 Nithesh, K.G, Chatterjee D, Purnima Jalihal, “Design and Numerical prediction of a radial-inflow turbine for

OTEC application”, 5th International Symposium on Fluid machinery and Fluids Engineering
(ISFMFE 2012), Jeju, Korea, 2012.
 Bharani Baanu B, Mudgal B.V, Purnima Jalihal, “Effect Of Duct Extension On Pneumatic Efficiency Of

Backward Bent Ducted Buoy (BBDB) Hydro-2012”, IIT Mumbai, December 2012.
 Rajagopal K, Vijaya R, Raghunath K, Rautela R, “Investigation on Geosynthetic based Environmentallly

sustainable coastline stabilization techniques”, Second Pan American Geosynthetics Conference &
Exhibition Geo Americas, 2012.
 Sisir Kumar Patra, Jena B.K, “Wave Characteristics during Severe Cyclonic Storm Jal, along east coast of India”,

Second International Conference on Indian Ocean Tropical Cyclones and Climate Change
(IOTCCC-2012), February 2012.
 Muthukumaravel S, Ramadass N, “Design and Development of ARM based CPU”, International

Conference on Recent Trends in Computer Science and Engineering, ICRTCSE-2012.
th

 Tata Sudhakar, Suriakala, “Indigenous Tsunami warning system”, 6 International IEEE Conference on

Advanced Computing and Communication Technologies, ICACCT – 2012.
 Sisir Kumar Patra, JenaB.K, “Sea and Swell off Cuddalore, east coast of India”, Proceeding of the 11
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th

 Biennial of Pan Ocean Remote Sensing Conference (PORSEC), November 2012.

 Manu P John, Jena B.K, Rajnish Antala, “Observing Indian Ocean Tropical Cyclone “Thane” using Coastal

High Frequency Radars”, Proceeding of the 11th Biennial of Pan Ocean Remote Sensing
Conference (PORSEC), November 2012.
 Venkatesan R, Latha G, Vimala J, “Classification of deep and shallow water wave spectrum using beaufort scale”,

Proceeding of the 11th Biennial of Pan Ocean Remote Sensing Conference (PORSEC),
November 2012.
 Mahanty M.M, Arul Muthiah M, Latha G, “Comparison of ASCAT derived winds with in-situ buoy measured

winds during Jal cyclone”, Proceeding of the 11th Biennial of Pan Ocean Remote Sensing
Conference (PORSEC), November 2012.
 Shamji V.R, Simi Mathew, Venkatesan R, “Validation of OMNI Buoy SST with AMSRE during summer
th

monsoon in Bay of Bengal”, Proceeding of the 11 Biennial of Pan Ocean Remote Sensing
Conference (PORSEC), November 2012.
 Simi Mathew, Latha G, Venkatesan R, “Freshening of the Northern Bay by high river discharge during the
th

southwest monsoon of 2011”, Proceeding of the 11 Biennial of Pan Ocean Remote Sensing
Conference (PORSEC), November 2012.
 Kalyani M, Latha G, Jossia Joseph K, Venkatesan R, “Performance analysis of multiple buoy data assimilation
th

into wave model in Indian Seas” Proceeding of the 11 Biennial of Pan Ocean Remote Sensing
Conference (PORSEC), November 2012.
Papers Published : National Conferences
 Pranesh S.B, Sathianarayanan D, Ramesh S, Ramadass G.A, “Design and analysis of spherical pressure hull

for manned submersibles”, 100th Indian Science Congress, Kolkata, January 2013.

 Franklin. J B, Dilip Kumar Jha, Vinithkumar N. V, Kirubagaran R, “Changing Environmental Scenario of

Coastal Andaman Islands: present and future prediction”, presented in First National Biodiversity
Congress, Thiruvananthapuram, 27-30, December 2012.
 Deepa S, Sathish T, Vinithkumar N.V, Kirubagaran R, “Distribution and diversity of macrofoulers in the

coastal areas of Port Blair, Andaman & Nicobar Islands”, presented in First National Biodiversity
Congress, Thiruvananthapuram, 27-30, December 2012.
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 Biraja Kumar Sahu, Jeyaraj N, Vinith Kumar N.V, Apurba Kumar Das, Meena B, Kirubagaran R,

“Spatial patterns in zooplankton communities and their seasonal variability in the Port Blair Bay, Andaman Island,
India”, presented in Innovative technologies for Conservation and Sustainable Utilisation of
Island biodiversity, CARI, Port Blair, 20 - 22, December 2012.
 Mehmuna Begum, Vinithkumar N.V, Apurba Kumar Das, Meena B, Kirubagaran R, “Spatial, temporal

and anthropogenic influence in diversity of Phytoplankton in South Andaman”, presented in National Seminar
on “Innovative technologies for Conservation and Sustainable Utilization of Island
Biodiversity, CARI, Port Blair, 20- 22, December 2012.
 Muthukumaravel S, Ramadass N, “Design & Development of Embedded CPU for Ocean Temperature profiler”,

Recent Trends in information Technology & Communication, NCRTIC-2012.

 Thangarasu P, Tata Sudhakar, Atmanand M.A, “National symposium on Coastal Oceanographic studies :

Modelling and observation”, COSMOS-2013.

Nucleotide sequence submitted in gene bank (National Centre for Biotechnology
Information USA)
S.No
.

Authors

1.

Meena,B., Anburajan,L., Vinithkumar,N.V. and R.Kirubagaran

2.

Anburajan,L., Meena,B., Vinithkumar,N.V., Dharani,G. and

No. of
gene
sequence
3
4

R.Kirubagaran
3.

Mary Leema,J., Kirubagaran,R., Dharani,G., VijayaRaghavan,R.,

10

Anamika,S., MageshPeter,D., Dheenan,P.S., Kumar,T.S.,
Jeyapriyan,K.R., Saravanan,N. and M.Vijayakumaran
4.

Josephine,A., VijayaRaghavan,R., Dharani,G., Kumar,T.S.,
Thilagam,G.M.L., Peter,D.M., Thirupathi,K., Sucheta,S.,
Divya,S.,Ahmed,S., Sharma,A., Jayapriyan,K.R.,
Dheenan,P.S.,Vinithkumar,N.V., Vijayakumaran,M. and R.Kirubagaran
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24

INVITED TALKS
Dr.M.A.Atmanand


Keynote address on “Developments in Underwater Technologies - Indian Scenario”, at the
International Symposium on Underwater Technology 2013, Tokyo, Japan during March 5-8,
2013.



“Carbon dioxide storage options: Ocean Perspective”, Workshop on Awareness and Capacity
Building in Carbon Capture and Storage: Earth Processes (ACBCCS-2013), New Delhi,
January 15-19, 2013.

Dr.Purnima Jalihal
 Energy and Fresh water from ocean Thermal Gradient – Indian Experience, at the International
Symposium on Deep Ocean Water Application for Food, Energy and Water 2012, Korea,
November 2012.
Dr. G.A. Ramadass


Gas Hydrates coring techniques, at Indian Institute of Madras, Chennai, on August 8, 2012.

Mr.D.Rajasekhar


Invited talk at Velammal Engineering College, Chennai during September, 2012.



Invited talk at The Institution of Engineers (India) at Chennai, during June, 2012.

Dr.G.Latha


Ocean Acoustics and Acoustic measurement techniques - One day workshop on “Underwater
Acoustics” held on January 25, 2013 at SSN College, Chennai.

Dr. G. Dharani


“Deep Sea Resources”, in the Inauguration of the Zoological Association – Zoion: Oceanic2012 at Justice Basheer Ahmed Sayeed College for Women, University of Madras, Chennai, on
September 12, 2012.

Dr. A. Ganesh Kumar


Inspire Programme on “Innovation in Science Pursuit for Inspired Research”, organized by the
th
Centre for Remote Sensing and Geoinformatics, Sathyabama University, Chennai during 30
rd
July – 3 August, 2012.

101

DEPUTATION ABROAD
S.No
1

2

Dr M.A. Atmanand
Director, ESSO-NIOT

Dr.PurnimaJalihal,
Scientist-G

Countries
Visited

Programme under visit

Period

Tokyo,
Japan

Invited talk at International
Symposium on
Underwater Technology 2013

Korea

To attend the special session of
Annual Meeting of the Korean
society
of
Marine
07th -12th Nov,
Environmental
Engineering
2012
(KOSMEE) and present a paper
titled "Energy & Fresh Water"
from ocean thermal gradient

5th -13th
March, 2013

3

Dr. R.Venkatesan,
Scientist-G

Australia

To attend 28 th session of the
joint WMO-IOC followed by 02nd -10th Oct,
32nd meeting on the Argos joint 2012
tariff agreement

4

Shri G.A.Ramadass,
Scientist-F

Singapore

To review the dry-dock of Sagar 10th -14th , May
Nidhi
2012

5

Dr.K.M.Sivakholundu,
Scientist-F

Netherlands

For technical discussion with
15th -17th
domain experts in Coastal
August 2012
Engineering

6

ShriD.Rajasekhar,
Scientist-F

7

8

9
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Name

Singapore

To review the dry-dock of Sagar 10th -14th ,May
Nidhi
2012

USA

Training on calibration (pre
ballasting and post ballasting
procedures/ techniques) of 30th April -10th ,
AUPDS and to discuss recent May 2012
Scientific
and
Technical
development issues in OOS

Shri P.Muthuvel,
Scientist-D

USA

Training on calibration (pre
ballasting and post ballasting
procedures/ techniques) of 30th April -10th
AUPDS and to discuss recent May 2012
Scientific
and
Technical
development issues in OOS

Shri P. Muthuvel
Scientist `D'

Tokyo,
Japan

Ms.K.Chithra,
Scientist-D

Paper
presentation
at 5th -8th March,
International Symposium on 2013
Underwater Technology 2013

DEPUTATION ABROAD
10

Shri T.P.Rangamaran,
Assistant Manager

11

Shri S.Krishna Mohan,
Joint Manager

12

Shri Ravi Alias
Gurusamy, Scientist-C

10th -14th ,May
2012

Singapore

To review the progress of dry
dock works of Sagar Nidhi

Singapore

31st May - 10th
To review the progress of dry June, 2012
dock works of Sagar Nidhi

13

Shri Padurangan,
Scientific Assistant

14

Shri Jude illango, Project
Scientist-III

15

Shri V.Gowthaman,
Scientific Assistant Gr 'B'

USA

16

Shri Shijo Zacharia,
Scientific Assistant Gr 'B'

USA

08th April - 20th
May, 2012

17

Shri N.Sundara Vadivelu,
Scientific Assistant Gr'A'

Norway

18

Shri B.O.Vishwanath,
Scientific Assistant Gr'B'

Korea

19

Shri Shibu Jacob,
Scientist-C

Korea

20

Shri V.Chandran,
Scientific Assistant Gr 'B'

Korea

To
attend
training
on
installation,
operation
and
maintenance of the Glider at 10th -13th,July
M/s.Teledyne web Research, 2012
East Falmouth, Massachusetts,
USA followed with a sea trial
To attend training at M/s. Furgo
Oceanor
workshop,
on
calibration
&
testing,
10th -13th ,July
measurement methodology &
2012
data
acquisition
of
meteorological
and
oceanographic sensors.

To participate in the Expo "The
01st - 20th May,
living Ocean and Coast" of India
2012
section for YEOSU EXPO 2012

Expo "The Living Ocean and 11th -29th July,
Coast"
2012
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MEMBERSHIP IN COMMITTEES
Dr.M.A.Atmanand


Senior Member, Institution of Electrical & Electronics Engineering (IEEE), USA



Executive Committee Member, IEEE Oceanic Engineering Society, India Council



Life Fellow of the Institution of Engineers (India)



Member of Academic Council, Anna University, Chennai



Member of American Society of Mechanical Engineers (ASME)



Member, INSA National Committee.



Member of Management Board of OASTC at IIT, Kharagpur



Member, Governing Council of Indian National Centre for Ocean Information Services
(INCOIS), Hyderabad.



Member, Project Advisory Board for project on “A Centre for Fuel Cell Technology (CFCT) –
Phase – II



Member, Board of School of Maritime Design & Research of Indian Maritime University (IMU).



Member, Naval Research Board



Member, Governing Council of Jerusalem College of Engineering.



Executive Committee Member, Science City, Dept. of Higher Education, Govt. of Tamilnadu



Executive Committee Member, Centre for Technology Development and Transfer, Anna
University



Life Member, Ocean Society of India (OSI)

Dr. Purnima Jalihal


Member ,Programme Advisory Committee – WTI, DST



Dr. R. Venkatesan
 Vice Chairman, Asia and DBCP Capacity Building Action Group Member
 Member, International Buoy Programme for the Indian Ocean (IBPIO). Chairman of working

committee on Buoy Vandalism constituted by the DBCP.
 Member, International Maritime Organization Biofouling Correspondence Group BLG16
 Member, Confederation of Indian Industry CII-Corrosion Management Committee.

Dr. G.A Ramadass
 Member, IEEE Oceanic Engineering Society
 Life Member, Ocean Society of India (OSI)
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Dr. K.M. Sivakholundu
 Member, Local Organising Committee for the Eighth International Conference on Coastal and Port
Engineering in Developing Countries (VIII PIANC-COPEDEC)
Dr. R. Kirubagaran, Scientist-F & Group Head


Member, National Task Force, The Bay of Bengal Large Marine Ecosystem



Member, Project Review Board, Naval Materials Research Laboratory, Ambarnath



Member, Board of studies for M.Sc. Marine Biology, Pondicherry University



Member, Board of studies for M.Sc. Microbiology and M.Phil. Marine Biotechnology,
Bharathidasan University



Member, Board of studies for M.Sc. and Ph. D. Marine Biology, Alagappa University



Member, Research Advisory Council,



Member, Coastal Aquaculture Authority of India



Member and Research Supervisor Doctoral Committee, Sathyabama University



Recognized Research Guide, Anna University



Life Member, Indian Science Congress Association



Life Member, Society for Reproductive Biology and Comparative Endocrinology



Life Member, Association for DNA finger printing and related technologies



Life member, Ocean Society of India

Shri.D.Rajasekhar


Expert Member, Ship acquisition-GSI.



Member Secretary, Joint Scientific and Technical Advisory Committee.



Member, Acquisition of Polar Research Vessel for NCAOR.



Member Secretary, Project Monitoring and Coordination Committee-Acquisition of Two CRVs for
ESSO-NIOT/MoES.



Member, Technical Evaluation Committee (TEC) for Construction of India's Third Antarctic
Station Bharati, Antarctica.

Dr. Dhilsha Rajapan


Member, Acoustic Society of America

 Member, IEEE / Oceanic Engineering Society
 Member, IEEE / UFFC Society
 Life Member, Acoustic Society of India.
 Life Member, Magnetic Society of India.
 Member, Research and Consultancy Promotion Council of Anna University, Chennai.
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Dr. G Latha


Member, Acoustic Society of America.



Member, IEEE Signal Processing Society.



Member of the Local Council of Indian Meteorological Society - Chennai Chapter.



Member, Expert committee for Earth and Atmospheric Sciences, Women Scientist Scheme, DST.



Member, Doctoral committee, Anna university



Member, Doctoral committee Sathyabama University,



Member, Doctoral committee, Vellore Institute of Technology



Life Member, Ocean Society of India

Shri. Tata Sudhakar


Member, IEEE

Dr. G. Dharani


Member Professional Association of Diving Instructors



Member Doctoral Committee, SRM University



Member Doctoral Committee Anna University



Life Member, Ocean Society of India

Shri.C.R.Deepak


Member, IEEE Oceanic Engineering Society

 Life Member, Ocean Society of India
 Member, Mining Engineers Association of India.
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HUMAN RESOURCE DEVELOPMENT (HRD)
HRD co-ordinates the activities of training staff members of ESSO-NIOT in areas such as Engineering,
Project management, Softwares, Personality development etc. Extra Mural Lectures by eminent
personalities were arranged. These apart, HRD coordinates student projects for BE and ME. A number of
students (nearly 80) carried out their project works in various departments of ESSO-NIOT. Short term
internships (50 Nos.) are also arranged during the summer and winter vacation.
An orientation programme for the 28 newly recruited scientists were carried out during May-June 2012.
Experts from various institutions/industries were invited to give lectures during the orientation followed by
site visits, safety training, sea cruise etc.
The details of the training in group wise for the total cost as well total number of man days in the past is
attached below:-
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TRAINING UNDERGONE BY ESSO-NIOT SCIENTISTS AND TECHNICAL STAFF
Sl. No
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Name of the Staff

Training
Programme

Conducted by

Duration

National institute of 30th Apr. 2012 Financial
4th May 2012
Management,
Faridabad

1.

Mrs. K. Vasanthi

Competency
Building

2.

Mr. K. G. Nithesh
Mr. S.S Prakash Kumar
Mr. V. Gowthaman
Mr. D. Nagasamy
Mr. Ashwani Vishwanath
Mr. Prasad Dudhgaonkar
Mr. Karunakar Kintada
Mr. Srinivasula Reddy Pilli
Mr. C. Janarthanan
Mr. Linto P. Anto
Mr. D. Narendrakumar
Mr. G. Venkatesan

ANSYS
Software
14.0.

3.

Mr. D. Magesh Peter

Safety Aspects in the Indian Association
Research
for
Radiation
Applications
of Protection, Mumbai
Ionizing Radiation
(RA)

21-29th May,
2012

4.

Mr. A.A Gnanaraj
Ms. D. Sudha

Floating Systems and Department
of
Deepwater Moorings Ocean Engineering,
Indian Institute of
Technology, Madras

25th May, 2012

5.

Mr. S.B. Pranesh

Applied Hydraulics
and Pneumatics.

6.

Mrs. P.M Rajeshwari
Mrs. M. C. Lavanya

Ocean
Acoustics Indian Institute of
with Tutorials
Technology, Chennai

18-21st June,
2012

7.

Mr. K. Thirupathi

LabVIEW
Programming

27-28th June,
2012

8.

Mr. G. Dhinesh
Mr. Sridhar Muddada

Advanced training in CD-adapco India Pvt
STAR CCM+ for Ltd, Bangalore
Marine Applications

Fluent ANSYS Software Pvt
Version Ltd, Bangalore.

2-4th May 2012.

Department
of 4-9th June, 2012
Production
Technology,
Anna
University, Chennai.

VIT
Vellore

University,

9-20th July,
2012

18-21st July,
2012

9.

Mrs. A. Malarkodi
Mr. S. Najeem
Mr. R. Kannan
Mr. M. Ashokan
Mr. Madan Mohan
Mohanty
Mr.S. Murugan
Mr. A. Thirunavukkarasu
Mr. Bolem Srinivas
Mr. G. Raguraman
Dr. M.C. Sanjana

Ocean
Acoustics Indian Institute of
with Tutorials
Technology, Madras

10.

Dr. M. Kalyani

Dynamic
AssimilationMethods
Algorithms.

11.

Mr. Jagadeesh Kadiyan

Quality Management National
Physical
System Laboratory
Laboratory,
New
Delhi.

22-24th Aug.
2012

12.

Mr. S. Muthukumaravel

Assessment
of National
Training
microbial diversity Programme,
by Next generation Bangalore.
sequencing (NGS)
for taxonomic and
metabolic
reconstruction of the
gut microbes

22nd Aug. 2012
to 4th Sep. 2012

13.

Mr. V. Samson Packiaraj
Mr. S. Srinivasa Rao
Mr. A. Karthikeyan
Mr. K.S. Sajeev

Pipe Line Corrosion CSIR-Central
and its Control
Electrochemical
Research
Institute,
Karaikudi

10-14th Sep.
2012

14.

Mr. R. Suresh

Best available waste Tamil
Nadu
water
treatment Pollution
Control
methods
and Board, Chennai
practices

13-14th Sep.
2012

15.

Mr. S. Balaji

Deep
Foundation IC&SR,
Indian
Technologies
for Institute
of
Infrastructure
Technology, Madras
Development
in
India.

17-20 Sep.
2012

16.

Mr. G. Rajeuv
Mr. Linto P. Anto
Mr. S. Rajesh

Advanced Training ANSYS Pvt
on Fluid Structure Bangalore
Interaction.

Data National Centre for
Medium
Range
and Weather Forecasting,
New Delhi.

23rd July to 3rd
Aug. 2012

th

Ltd,

21st Sep. 2012
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17.

Mr. G. Nagarajan

Marine
Corrosion
and Control in DET
NORSKE
VERITAS (DNV).
Ships at Sea

18.

Ms. D. Sudha
Mr. P. Srinivasula Reddy

19.

Mr. P. Murugesh

20.

Dr. G. Dharani

21.

Mr. S.A. Sheik Meeran

Advanced
Fighting.

22.

Mr. G. Venkatesan
Mr. K. Jayaraj
Mr. DevenderGujjula
Mr. K. Jayaraj

Vacuum
Technology
Process
Applications.

23.

Mr. N. Ravi Alias
Gurusamy

Certified Reliability Centre for Reliability,
Professional (CRP)
Chennai

24.

Mr. S. ParameswaraPandian

Fluid Structure
Interaction

25.

Mr. S. M. Gopalakrishnaa
Mrs. R. RathiKumari
Mrs. K.R. Anuradha

Orientation Course
for LDCs & UDCs
&
Section
supervisors/NonGazetted officials in
service rules

26.

Mr. N. Radhakrishnan
Mr. T. Nambirasan
Mrs. S. Anbarasi
Mrs. D. P. Kumudha Devi
Ms. L. Thamizharasi
Mr. Junaid Ahmed

Micro Soft Excel

DNV Academy India
& Akzo Nobel India
Ltd, Chennai.
ASRANet
Kolkata

ltd

,

Materials Selection Department
of
and
Testing
of Metallurgical
and
Materials.
Materials
Engineering, Indian
Institute
of
Technology, Madras.
Next
Gen Dept
of
Pyrosequencing
Biochemistry,
Approach
– University
of
Matagenomic Study Calcutta.
of
Coastal
and
Marine
Microbial
Diversity.

27-28th Sep.
2012

1-4th Oct. 2012
5- 6th Oct.
2012.

5-6th Oct. 2012

th

110
101

th

Fire Hindustan Institute
of Maritime Training,
Chennai.

8 Oct. - 8
Nov. 2012

Vacuum Technology
& Laboratory Cryogenic
Engineering Centre,
Indian Institute of
Technology,
Kharagpur.

1-10th Nov.
2012

5-9th Nov. 2012

ANSYS Software Pvt
Ltd, Bangalore

8th Nov. 2012

Parsam Institute,
Bangalore

7-9th Nov. 2012

Hale Human Capital
Presents, Chennai.

10th Nov. 2012

27.

Mrs. S. Isabel Dericks

28.

Mr. K. Sudarsan

29.

Mr. L. ArokiaPrabhu

30.

Mr. D. Mahesh Peter

31.

Mr. R. Kumaradevan

32.

Mr. M. Radhakrishnan

33.

Mr. A.S. Kiran

34.

Dr. D. Sathia Narayanan
Mr. Tamshuk Chowdhury
Mr. S.B. Pranesh
Mr. K. Mullaivendhan
Mr. A. Satya Kiran Raju
Mr. H. Ananthakrishna Rao

35.

Mr. E. Chandrasekaran

36.

Mr. A. A. Gnanaraj

37.

ISO 17025

Internal Audit Pre
Courseware, Chennai
Practical Automation National Institute of
using 8051, ARM Electronics
and
and LabVIEW.
Information
Technology
(NIELT),
Anna
University, Chennai.
Autocad 2D & 3D
Advanced Training
Design & Drafting.
Institute, Guindy.
Safety Aspects in
Research
Applications
of
Ionizing Radiations
High Pressure Pipe
Welding 6G.
Modeling and
Dynamic analysis
using ADAMS.
ASIAFUGE-2012
Centrifuge-based
Physical Modeling
for
Infrastructure
Development.
Advances in Fatigue
Analysis of Offshore
Structure.

AERB, Mumbai

Anna
Chennai

Mr. A. Umapathy

Modeling
and
Dynamic
Analysis
using ADAMS.
Radiation Safety
Aspects of
Nucleonic Gauges

38.

Mr. N. Ravi Alias
Gurusamy

Infrared
Thermography

39.

Mr. T. Mani

40.

Mr. C.R. Deepak
Mr. P. Muthuvel
Mrs. T. Sasikala

High Pressure Pipe
Welding 6G.
IRD Mechanalysis
Vibration Training-1

17-18th Nov.
2012
th
26 Nov. 2012
to 10th Dec.
2012

26th Nov. 2012
to9th Dec.
2012
3-11 th Dec.
2012

Advanced Training
Institute, Guindy
Anna
University,
Chennai

3-17th Dec.
2012
10-22nd Dec.
2012

Indian Institute of
Technology,
Bombay.

14-16th Dec.
2012

Department
of
Ocean Engineering,
Indian Institute of
Technology, Madras.

17-21st Dec.
2012

University,

24th Dec. 2012
to 8th Jan. 2013

Indian Association
for
Radiation
Protection, Mumbai

14-22nd Jan.
2013

G T Technical &
Management
Institute Pvt Ltd,
Chennai.
Advanced Training
Institute, Guindy
IRD
Mechanalysis
Ltd, Chennai

24-28th Jan.
2013
11-22nd Feb.
2013
20-22nd Feb.
2013
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Open Water Scuba
Diving

ANCOST, Port Blair

25-28 th Feb.
2013

Orcaflex Software

M/s. Orcina Ltd, UK

20-21st Mar.
2013

Mr. C.R. Deepak
Mr. K. Thirumurugan
Mr. V. Sundaramoorthi

Welding of Steels Mohamed Sathak A.J.
and Stainless Steels
College
of
Engineering, Chennai

21-23rd Mar.
2013

Dr. K.R. Jayappriyan
Mr. D. Magesh Peter

Conventional
chromatographic
and Spectral Analysis
of Oils and Fats.

20-22nd Mar.
2013

41.

Dr. L. Anburajan
Dr. K.R. Jayappriyan
Mr. Dilip Kumar Jha
Dr. T. Satish
Mr. N. Jeyaraj
Mr. P. Venkateshwaran

42.

Mr. Aruna Kumar Avula
Mr. K. Mullaivendhan
Mr. G. Dhinesh
Mr. KarunakarKintada
Mr. P. KaliyaPerumal
Mr. A. Vijayasankar
Mr. C. Janarthanan
Mr. Srinivasula Reddy Pilli
Mr. AshwaniVishwanath
Mr. S. Balaji
Mr. DevenderGujjula
Mr. Trishanu Shit
Mr. TamshukChowdhury
Mr. C. Thangavel
Mr. V. Gowthaman
Mr. A. A. Gnanaraj
M. A. Thirunavukkarasu

43.

44.

CSIR
–
Indian
Institute of Chemical
Technology,
Hyderabad.

Conference / Workshop Underwent by ESSO-NIOT Scientists and Technical Staff
Sl.
No
1.

Name of the Staff

Training
Programme

Conducted by

Duration
20th Apr. 2012

Mr. K. Krishna Mohan
Mrs. K. Vasanthi
Mrs. T. Latha
Mrs. A.S. Vijayalakshmi
Mr. T.P. Rangamaran
Mrs. R. Rathikumari
Mr. M. Vadivelu
Mr. S.M. Gopalakrishnaa
Mr. S. Guruprasad Rao

Seminar on TDS and Centre for Wind
Section 35 (1) of Energy Technology,
income tax act 1961
Chennai

2.

Dr. B. Meena

3.

Mr. N. Thulasi Prasad

4.

Mr. S. Murugan

5.

Ms. M. Dhanalakshmi

Summer Workshop
on
Bioprocess
Engineering
Natural Gas HydratesExploration
and
Production
Workshop
on
Measurement
Uncertainty in testing
& Calibration.

6.

Mr. Jarpula Laxman
Mr. Tavva Abhishek
Mr. Amrit Lal

Hypack
2012

7.

Mr. C. R. Deepak
Smt. K. Amudha
Mr. K. Thirumurugan

Plastomotive 2012

Popular Plastics &
Packaging, Chennai.

6-7 Sep. 2012

8.

Dr. M. Kalyani

National Workshop Indian Institute of
on Data Assimilation Tropical
for Atmospheric & Management, Pune.
ocean Model-Inverse
Modeling.

29th Sep. 2012
to 10th Oct.
2012

9.

Mr. S. Najeem

National Workshop Indian Institute of
on Data Assimilation Tropical
for Atmospheric & Management, Pune.
ocean Model-Inverse
Modeling.

29 Sep. 2012
to 1st Oct.
2012

10.

Mr. S. Muthukumaravel

International
Conference on
Computer
Communication and
Information (ICCCI12).

3rd Nov. 2012

Indian Institute of 9-13th Jul. 2012
Technology, Madras
Indian Institute of 7-9th Aug. 2012
Technology, Madras
Electronics Test &
Development
Centre, Bangalore.

13-14th Aug.
2012

Conference ASB Systems Pvt
Ltd, Goa

28-31st Aug.
2012

Sri Shakthi Institute
of Engineering and
Technology,
Coimbatore.

th

th
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11.

Dr. N.V Vinith Kumar
Mr. R. VijayaRagavan
Mr. PankajVerma
Dr. A. Ganesh Kumar
Mr. S. Muthukumar

Next-Generation
Indian Institute of
Sequencing
and Technology,
Bioinformatics
& Madras.
Healthcare.

1-3rd Nov.
2012

12.

Mr. Rajnish Kumar Antala
Mr. Sisir Kumar Patra
Mr. Manu P. John
Dr. M. Kalyani
Mr. Madan Mohan Mahanty

Pan Ocean Remote Indian
National
Sensing Confernce- Centre for Ocean
2012 (PORSEC)
Information
Services, Hyderabad.

5-9th Nov.
2012

13.

Mrs. V. Bala Naga Jyothi

Graphical
System
Design Platform for
Teaching & Research
using LabVIEW.

Department
Electronics
Information
Technology,
Chennai.

of
&

22-24th Nov.
2012

14.

Mr. B. Kesavakumar

Wind Power India
2012

Indian
Wind
Turbine
Manufacturers
Association
(IWTMA), Chennai

28-30th Nov.
2012

15.

Dr. M.V Ramanamurthy
Dr. SVS Phani Kumar
Mr. Raju Abraham
Mr. Prasad V. Dudhgoankar

HTRI Workshop on
Condensers.

Heat
Research,
Chennai

Department of Civil 7-8th Dec. 2012
Engineering, Indian
Institute
of
Technology,
Bombay.

Transfer
Inc.,

Mr. S. SrinivasaRao

3rd Dec. 2012
5 th Dec. 2012
4-5 th Dec.
2012
th
5 Dec. 2012

16.

Mr. K. Mullaivendhan

Hydraulics,
Water
Resources Coastal and
Environmental
Engineering.

17.

Mr. A.N. Subramanian
Mr. G. Harikrishnan

Seminar on Electrical Anna
University,
Drives and Embedded Chennai
Control
in
Department
of
Electrical
and
Electronics
Engineering

17-21st Dec.
2012

18.

Ms. Mehmuna Begum
Dr. N. Jeyaraj
Mr. P.S. Dheenan

National Seminar on Central Agricultural
Innovative
Research Institute at
Technologies
for Port Blair
conservation
and
sustainable utilization

20-22nd Dec.
2012
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27-30th Dec.
2012

19.

Dr. J. Benjamin Franklin
Dr. S. Deepa

National Biodiversity Kerala
State
Congress-India
Biodiversity Board

20.

Mr. S. B. Pranesh

Conference on Indian University
Science
Congress Calcutta.
Association “Young
Scientist
Award
Programme”

21.

Mr. S. Muthukumaravel

Workshop
on Asia Pacific Institute 4-6th Jan. 2013
Advanced Computing of
Information
&
Communication Technology
Technologies

22.

Mr. N. Thulasi Prasad

Workshop
on India International
Awareness
and Centre, New Delhi.
Capacity Building on
Carbon Capture and
Storage.

23.

Dr. L. ArockiaVasanthi

National
Level Bharathidasan
Training Workshop University,
on
Emerging Trichirappalli.
Pollutants
Identification
and
Monitoring
for
Ecotoxicological Rist
Studies.

24.

Mr. BirenPattanaik
Mr. G. Venkatesan
Mr. Prasad Dudhgoankar
Mr. D. Leo
Mr. Y.V. NarasimhaRao

International
Conference on Energy
Resource
&
Technologies
for
Sustainable
Development.

Department
of 7-9th Feb. 2013
Mechanical
Engineering, Bengal
Engineering
and
Science University,
Jaipur.

25.

Mr. J. Santhana Ku mar

National conference
on Endocrinology and
Reproduction:
Innovatives in

Department
Biotechnology
Microbiology,
Karnataka
University,
Dharwad.

of

3-7th Jan. 2013

15-19th Jan.
2013

1-4th Feb. 2013

of
and

11-13th Feb.
2013
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26.

Mr. A. JyothiPrakash
Mr. Raju Abraham
Mr. G. Venkatesan
Mr. V. Samson Packiaraj
Raphael
Mr. S. Srinivasa Rao
Mr. S.S. Prakash Kumar

International
Conference on Water
Desalination,
Treatment
and
Management & Indian
Desalination
Association
Annual
Congress-2013
(InDACON 2012).

Department
of
Chemical
Engineering, MNIT
Jaipur.

27.

Mr. D. Leo
Mr. Y.V. Narasimha Rao
Mr. R. Srinivasan
Mr. R. Elavarasan

Workshop
on
Indigenous Advanced
Automation System
for Drinking Water
Treatment Plants.

Centre
for 22nd Feb. 2013
Development
of
Advanced
Computing,
Thiruvananthapuram

28.

Mr. A. A. Gnanaraj
Mr. C. Janarthanan

Workshop on Damage The Indian Institute
Mechanism
and of Metals, Chennai
Analysis of Failures
chapter & Dept. of
Metallurgical
and
Materials
Engineering., Indian
Institute
of
Technology,
Madras.

1-2 Mar.
2013

29.

Mr. A.S. Kiran

Second International Indian Institute of
Workshop
on Technology,
Geosynthetics
and Madras.
modern materials in
coastal protection and
related applications.

4-5th Mar.
2013

30.

Dr. PurnimaJalihal
Mr. G. Venkatesan
Mr. V. Samson Packiaraj
Raphael
Mr. S. Srinivasa Rao
Mr. S.S. Prakash Kumar
Lagudu
Mr. D. Nagasamy
Mr. K.S Sajeev
Mr. Srinivasula Reddy Pilli

Trends on
Management

22nd Mar.
2013
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Water

Chemical
Engineering
Department,
University

Anna

21-22 Feb.
2013

nd

Extra Mural Lectures
An Extra Mural Lecture on “Income Tax, TDS, and Service Tax Related Matters” by
M/s Goplaiyer & Subramanian, on 8th November 2012, at ESSO-NIOT, Chennai.
An Extra Mural Lecture on “Productivity Improvement Strategies for Organizations” by
Dr. Anand A Samuel, Pro-Vice Chancellor, VIT University, on 6th December 2012, at ESSO-NIOT,
Chennai.

Technical Lectures
A talk on “Signal Conversion and Processing Techniques” was delivered by Prof. Benjamin
Premkumar from NTU, Singapore, on 25th September 2012, at ESSO-NIOT, Chennai.
On behalf of ESSO-NIOT and IEEE OES India chapter, a talk on "Seafloor Mining" was delivered by
Ms.Sritama Sarkar, SAIPEM Ltd UK, on 12th December 2012, at ESSO-NIOT, Chennai.
On behalf of ESSO-NIOT and IEEE OES India chapter, a talk on "Recent Trends in Geoacoustic
Inversions" was delivered by Prof. Gopu Potty, University of Rhode Island, USA, on
4th January 2013, at ESSO-NIOT, Chennai.
A talk on "Managing Support for Scientific Research in Antarctica" was delivered by
st
Mr. Javed Beg, Scientist F, NCAOR, on 21 February 2013 at ESSO-NIOT, Chennai.
A lecture on "Oceanographic Gliders and Oceanographic Floats" was jointly organized by ESSONIOT in association with IEEE OES and OSI, and was delivered by Prof. Craig M. Lee, Senior Principal
Oceanographer and Prof. Eric A. D'Asaro, Associate Professor, School of Oceanography, University of
th
Washington, on 25 February 2013 at ESSO-NIOT, Chennai.
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SCIENTIFIC CRUISE PROGRAMS
Scientific Cruises undertaken by the below mentioned vessels during
1st April 2012 to 31st March 2013
SAGAR NIDHI:
From
To
User
Programme
01.04.2012 15.06.2012
Dry dock & Afloat Repairs at Drydocks World, Singapore
18.06.2012 17.07.2012 INCOIS
RAMA mooring
20.07.2012 20.08.2012 CSIR - NIOCTCZ cruise
Goa
22.08.2012 17.09.2012 ROSUB-ESSO- ACS sea trials
NIOT
20.09.2012 11.10.2012 NIO-Vizag
ADCP Moorings
12.10.2012 04.11.2012 OOS-ESSODeployment and retrieval of Tsunami and OMNI buoys
NIOT
09.11.2012 22.12.2012 DSM-ESSOIn-situ Soil Tester sea trials
NIOT
26.12.2012 07.01.2013 INCOIS
Deployment and retrieval of NOAA/PMEL, RAMA
buoys
11.01.2013 27.02.2013 SOE-NCAOR
Southern Ocean Expedition
03.03.2013 04.04.2013 OOS-ESSOBuoy operations
NIOT
SAGAR MANJUSHA:
From
06.04.2012
27.04.2012
03.05.2012
21.05.2012
21.06.2012
05.07.2012

To
25.04.2012
30.04.2012
10.05.2012
31.05.2012
29.06.2012
14.07.2012

User
OOS-ESSO-NIOT
CEE-ESSO-NIOT
ICMAM/NRSC
MBT-ESSO-NIOT
OOS-ESSO-NIOT
EEZ-ESSO-NIOT

12.08.2012 15.08.2012 ESSO-NIOT Scientists,
IIT-Madras and Delhi
University
27.08.2012 30.08.2012 IMU and ESSO-NIOT
12.09.2012 26.09.2012 OOS-ESSO-NIOT
04.12.2012 12.12.2012 NIO-Vizag
18.12.2012 23.12.2012 CEE-ESSO-NIOT
23.12.2012 13.01.2013 CEE-ESSO-NIOT
21.01.2013 29.01.2013 CESS-Trivandrum
30.01.2013 05.02.2013 ESSO-NIOT and
INCOIS
07.02.2013 10.02.2013 OOS-ESSO-NIOT
20.02.2013 25.02.2013 Pondicherry-University
25.02.2013 04.03.2013 Annamalai University
04.03.2013 13.03.2013 Hyderabad University
15.03.2013 22.03.2013 Sri Venkateswara
University
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Programme
Buoy operations
Suction pile operation
Radiometer testing and water sampling
Water sampling
Buoy operations
Bathymetry survey & testing MBE
System
Students training programme
Full scale experiments on anti roll tanks
Buoy operations
Water Sediment and plankton Samples
ADCP Profiling, Water sampling
ADCP measurement, LASER insitu
scattering
COMAPS programme
Wave rider buoy deployment, multibeam
bathymetry survey
Buoy operations
Core sampling
Water and Nitrate sampling
Survey and Sampling
Survey and Sampling

SAGAR PASCHIMI:
From
To

User

Programme

03.04.2012 19.04.2012 CEE-ESSO-NIOT
24.04.2012 03.05.2012 CESS-Trivandrum
05.05.2012 10.05.2012 EEZ-ESSO-NIOT

Kalpasar Project
COMAPS programme
Bathymetry survey

14.05.2012 22.05.2012 IIT-Madras
29.05.2012 06.06.2012 Pondicherry and Madras
University

Sampling Programme
EEZ Survey and Sampling
Programme

27.06.2012 27.06.2012 ROSUB-ESSO-NIOT

Black box testing

28.06.2012 29.06.2012 CAS-Annamalai University

COMAPS programme

06.07.2012 08.07.2012 IMMT, Bhubaneswar

COMAPS programme

13.07.2012 15.07.2012 IMMT, Bhubaneswar

COMAPS programme

28.07.2012 01.08.2012 Andhra University

Sampling Programme

19.08.2012 21.08.2012 Andhra University

Sampling Programme

25.08.2012 29.08.2012 IMU-Vizag

Sampling Programme

13.09.2012 22.09.2012 MBT-ESSO-NIOT

Sampling Programme

22.02.2013 03.03.2013 IIT-Madras

Sampling Programme

04.03.2013 13.03.2013 Hyderabad University

Survey and Sampling

27.03.2013 31.03.2013 Andhra University

Sampling Programme

SAGAR PURVI:
From
To
User
06.07.2012 11.07.2012 Anna University
12.07.2012 12.07.2012 OOS-ESSO-NIOT
14.07.2012 14.07.2012 Ocean AcousticsESSO-NIOT
16.07.2012 24.07.2012 CAS-Annamalai
University
25.07.2012 28.07.2012 CEE-ESSO-NIOT
31.07.2012 02.08.2012 IGCAR Kalpakkam
12.08.2012 20.08.2012 IIT-Madras
23.08.2012 05.09.2012 Ocean ElectronicsESSO-NIOT
12.09.2012 20.09.2012 CESS-Trivandrum
23.09.2012 29.09.2012 EEZ-ESSO-NIOT
03.10.2012 07.09.2012 NIO-Goa
28.01.2013 05.02.2013 ICMAM
18.02.2013 19.02.2013 OE-ESSO-NIOT
19.02.2013 23.02.2013 MSS-ESSO-NIOT
04.03.2013 13.03.2013 NIO-Goa
29.03.2013 30.03.2013 OE-ESSO-NIOT

Programme
Sampling Programme
Field survey for deployment of coastal buoy
Data transfer testing using RF modem
SAC programme
Single beam echosounder system survey
Sampling Programme
Sampling Programme
Equipment testing
COMAPS programme
Bathymetry survey
SIBER programme
Water and Grab sampling
Drifter Buoy
Data collection and Testing of Transponder
system
Sampling
AWS testing

119

ADMINISTRATION
This section provides in detail the ESSO-NIOT manpower position during the period from
1.4.2012 until 31.3.2013.
Staff Strength
ESSO-NIOT has a total strength of 163 staff members, the details of which are furnished here
under:

Sl.No.

Category

No. of Posts
Sanctioned

No. of Posts
Filled

No. of Posts
Vacant

1.

Scientific

90

87

3

2.

Technical

54

54

NIL

3.

Administrative

18

18

NIL

4.

Multi Tasking Staff

6

6

Nil

168

165

3

Total

Appointments
Sl.No
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Name

Post

Date of
Appointment

1.

SatyakiranRaju A

Scientist - B

02.04.2012

2.

TavvaAbhishek

Scientist - B

12.04.2012

3.

JarpulaLaxman

Scientific Asst Grade
`A’

11.04.2012

4.

DevenderGujjula

Scientist - C

24.05.2012

5.

Shashikumar K.

Scientist - B

14.06.2012

6.

Libin T.R.

Scientist – C

01.01.2013

7.

SayantiBardhan

Scientist – B

01.01.2013

8.

Gopalakrishnan S

Technician Grade `A’

17.01.2013

9.

Sueshkumar N

Technician Grade `A’

17.01.2013

10.

Prasad Punna

Scientist – C

06.03.2013

Promotions under Modified Flexible Complementing Scheme

Sl.No

Name

Post

With effect from

1.

Dr D. Sathianarayanan

Scientist `D’

01.07.2012

2.

Dr G. Latha

Scientist `F’

01.01.2013

3.

Shri A.A. Gnanaraj

Scientist `C’

01.01.2013

4.

Shri S.B. Pranesh

Scientist `C’

01.01.2013

Promotion under Career Progression Path

Sl.No

Name

Post

With effect from

1.

Shri T.P. Rangamaran

Dy. Manager

01.07.2012

2.

Shri K. Venkatesan

Scientific Asst `B’

01.01.2013

3.

Shri V. Sundaramoorthi

Scientific Asst `B’

01.01.2013

4.

Shri M. Radhakrishnan

Scientific Asst `B’

01.01.2013

5.

Shri A. Vadivelan

Scientific Asst `B’

01.01.2013

Resignations
Sl.No

Name

Post

Date of
Resignation

1.

Mr.Utkarsh Bansal

Scientist `B’

16.05.2012

2.

Ms L. Rekha

Scientist `B’

31.08.2012

3.

Ms D. Sudha

Scientist `B’

15.11.2012

Retirements
NiI
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RIGHT TO INFORMATION
The Right to Information Act 2005 came into force for its enactment from 12th October 2005 to
promote transparency and accountability in the working of every public authority in India.
Right to Information Annual Return 2012–13
Ministry / Department /
Organization

:

Year

:

Requests
First
Appeals

National Institute of Ocean Technology,
Chennai
Ministry of Earth Sciences
2012-13 (Upto March 2013)

Progress in 2012-13
Received
No. of
during the
No. of
applications
Year
Opening
cases
received as
(including
Balance
transferred
transfer
cases
as on
to other
from other
transferred
01.04.2012
Public
Pas u/s
to other
Authorities
6(3)
Public
Authority)
0
10
18
0
0

0

2

Decisions
where
requests /
appeals
accepted

1

25

0

2

0

No. of Cases where disciplinary action taken
against any Officer
No. of CAPIOs designated
0

Decisions
where
requests /
appeals
rejected

NIL

No. of CPIO s designated
1

No. of AAS designated
1

No. of times various provisions were invoked while rejecting requests
Relevant Section of RTI Act 2005
a
1

b
0

c
0

Section 8 (1)
d
e
f
g
0
0
0
0

h
0

i
0

j
0

9
0

Sections
11
24
0
0

Others
0

Amount of Charges Collected (in Rs.)
Registration Fee Amount
290
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Additional Fee & Any
other charges
-

Penalties Amount
-

PERFORMANCE EVALUATION REPORT 2012-13
[As per Results Framework Document (RFD)]
Target / Criteria Value
Objective

Weight

Action

Success
Indicator

Unit

Weight

Excellent
100%

To develop
technology
for harnessing
marine
resources

12.00

Development
of Underwater
Collector &
Crushing
Systems for
manganese
nodule mining
and testing in
shallow waters

Technology
Development
for Gas
HydratesDevelopment
of
Autonomous
Coring System
and Sea trials

Very
Good
90%

Good
80%

Fair
70%

Performance
Poor

Achievement

Raw
Score

Weighted
Score

60%

Completion
of Deep-sea
trials of
Subsystems
Date

4.80

31/01/13

15/02/13

28/02/13

15/03/13

31/03/13

14/12/12

100

4.80

Demonstration of
suction pile
in field

Date

2.88

16/12/12

31/12/12

15/01/13

31/01/13

15/02/13

3/4/12

100

2.88

Sea trials of
Autonomous
Coring
System
(ACS) more
than 100 m

Date

4.32

31/08/12

31/10/12

31/12/12

31/01/13

31/03/13

17/09/12

100

4.32
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BUDGET AND EXPENDITURE
The revised estimate for the year 2012-13 was Rs.64.98 crores and the actual expenditure incurred was
Rs.53.13 crores. The chart shows the budget and expenditure for the various programmes of NIOT.

40.00
OUTLAY 2012‐13

Rs. In Cro
ores

30.00

BUDGET ESTIMATE 2012‐13
REVISED ESTIMATE 2012 ‐13
13

20.00

ACTUAL EXPENDITURE
INCURRED 01.04.12 TO
31.03.13

10.00

‐

EFW

SOIL
DSM
TESTER

UV MS‐OE‐OA TCA

SM

OSS

OSTI

NIOT
SF
MANPOWER

NAME OF THE PROGRAMMES

EFW

OCEAN ENERGY & FRESH WATER

TCA

TECHNICAL CRITERIA ATLAS

SOIL TESTER

INTERINSTITUTIONAL R&D AND INHOUSE DEVELOPMENT &
DEVELOPMENT OF UPGRADED VERSION OF SOIL TESTER
(PART OF DEEP SEA MINING PROGRAMME)

SM

SHORELINE MANAGEMENT

OSS

OFFSHORE STRUCTURES AND NUMERICAL
OFFSHORE TANK

DSM

INTEGRATED DEEP SEA MINING SYSTEM FOR MINING OF
POLYMETALLIC NODULES UPTO 6000M DEPTH

OSTI

OCEAN SCIENCE & TECHNOLOGY FOR ISLANDS

UV

MANNED AND UNMANNED UNDERWATER VEHICLES

NIOT
MANPOWER

NIOT MANPOWER AND OPERATIONAL EXPENSES

MS‐OE‐OA

MARINE SENSORS, ELECTRONICS AND OCEAN ACOUSTICS

SF

SEA FRONT FACILITY
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