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. ESSO-NIOT is managed by a
Governing Council and the Director is the head of the Institute.
The major aim of starting 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 DIRECTOR’S DESK
Greetings from ESSO-NIOT. With
your indulgence, I herewith present
an account of our endeavors and
success in the year 2014-15. We have
been working in the area of Ocean
technology for the past 22 years.
The major themes are on Societal
programs, on indegenisation, work
on Niche areas and Infrastructural
development.
ESSO-NIOT has always been the
forefront of societal programmes.
Wave energy project has been the first major project to be undertaken by ESSONIOT. The saga of wave energy project was chronicled as a tribute to late Prof.
Jayasankar, erstwhile Wave Energy Project Coordinator at ESSO-NIOT and later a
Professor at IIT Madras. The books entitled “Wave Quest - A technological odyssey’
by Kumaran Sathasivam and V. Jayashankar and ‘The technical journey of the
Indian Wave Energy Plant’ edited by V. Jayashankar were released in the presence
of colleagues on 23rd January 2015.
It gives us immense happiness to note that the desalination plants, established by
ESSO-NIOT, based on the Low Temperature Thermal Desalination (LTTD) technique
perfected by ESSO-NIOT, have been functioning satisfactorily in three Islands of
Lakshadweep quenching the thirst of the Islanders.
Through the efforts of ESSO-NIOT, India has been recognized as the power to
reckon with in the ocean energy related activities and an MoU has been signed with
University of Edinburgh for the technical Cooperation in the field of ocean energy.
The ocean structure group of ESSO-NIOT undertook the field investigations and
numerical modeling. They submitted a report to Satish Dhavan Space Centre SHAR and Central Water Commission (CWC) for the implementation of engineering
intervention for increasing water flow into the Pulicat Lake.
Thanks to the effort of Ocean Observation Systems and Deep Sea Technology
groups, ESSO-NIOT made its presence felt in the expeditions to Arctic and Antarctic
regions. A moored observatory with subsurface sensors “IndArc” was successfully
established in Arctic waters. IndArc will be retrieved later and the long term data
collected for the first time will be analysed.
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A six member team from ESSO-NIOT participated in the 34th Indian Scientific
Expedition to Antarctica (ISEA) with the indigenously developed Polar Remotely
Operated Vehicle (PROVe). Scientific exploration was carried out using PROVe in
Priyadarshini Lake and Ice shelf in Antarctica.
An integrated marine surveillance system with real time video transmission of the
sea state was developed and successfully deployed off Goa. Ocean Observation
Systems group won the NRDC societal innovation award for this effort. ESSO-NIOT
buoys captured the progression of Hud Hud cyclone and this resulted in accurate
prediction of land fall and wave heights by IMD and other organisations. The
contribution of ESSO-NIOT in mitigating of loss of life and property were appreciated
by all concerned.
The Coastal and Environmental Engineering group of ESSO-NIOT prepared a
Technical Criteria Atlas based on the data compiled by the group. The atlas was
released by Secretary, MoES & Chairman-GC, ESSO-NIOT, Dr. Shailesh Nayak
during the Governing Council meeting.
The experimental scale marine finfish culture and standardization of grow out
forming in open sea cage was demonstrated successfully. A commercial scale culture
of Cobia was initiated with the involvement of Olaikuda traditional fishermen. It is
heartening to note that it was done with their own financial resources.
A joint team of ESSO-NIOT, DRDO and Indian Navy participated in the search and
recovery operation of fully instrumented Naval Torpedo. In first of its kind operation
the Torpedo ‘Varunastra’ was recovered from a depth of 168m. The effort won the
appreciation of NSTL, Navy and PMO.
A team of ESSO-NIOT Vessel Management Cell and ship crew of Sagar Manjusha
rescued the fishermen of the distressed fishing vessel ‘Kesavan’, thereby saving the
lives of twelve fishermen at mid sea.
In the area of indegenisation, ESSO-NIOT continued its efforts in developing
indigenous instruments for the exploration of oceans. A drifter buoy has been
developed in-house with INSAT communication. A Buried Object Scanning Sonar
(BOSS) was developed to detect objects buried in a depth of 2 meters in sea bed.
The system has been successfully demonstrated Off Chennai Coast.
Some Niche areas were ESSO-NIOT is working is on enhanced underwater ambient
noise collection system with 21 element array and INSAT communication facility,
which was successfully operated Off Chennai Coast. Inter laboratory comparison
(ILC) test for hydrophone calibration was also successfully completed. The results of
comparisons illustrated the calibration at ESSO-NIOT conforms to the international
standards and is on par with the internationally acclaimed laboratories.
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The efforts of ESSO-NIOT are focused on developing the integrated mining machine
and in-situ soil tester. The configuration and handling studies of the mining system
for mining the polymetallic nodules from 6000 metres are in progress.
Infrastructure facilities were added to ESSO-NIOT in the form of Integration bay and
Buoy test facility. An offshore numerical tank is being planned at the new sea front
facility being established at Potti Sriramalu Nellore District of Andhra Pradesh. A
detailed project report on the proposed offshore numeric tank has been prepared in
consultation with users, stake holders and experts.
The work reported is due to the support from all scientists and other staff of ESSONIOT. I thank them profusely for their untiring efforts. Success could not be achieved
but for the support from Chairman, GC and Secretary MoES and all the Advisors
and other staff members of the Ministry. My thanks to all of them. It has been a
pleasure sharing our experience with you and we promise to come back with many
more activities to report in future.
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TECHNOLOGY DEVELOPMENT – RENEWABLE ENERGY
AND FRESH WATER FROM THE SEA
The main area of focus of Energy and Fresh Water Group is to develop technologies for
producing freshwater and clean energy from the ocean. Presently, the group is working on
the following specific areas:
zz

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

zz

Ocean Renewable Energy

zz

Studies on increasing efficiencies of renewable energy and desalination components

In addition, efforts are on, to transfer the LTTD technology to the society through industrial
partnership.
Waste Heat Utilization from Power Plants for LTTD Applications
Studies continue in the LTTD plant set up in the North Chennai Thermal Power Station
(NCTPS) using condenser reject heat of NCTPS as feed water to the LTTD plant. In order
to have a sustainable operation maintenance work was taken up towards refurbishment
of flash chamber, servicing of vacuum system, structural maintenance etc. The system is
being continuously operated and fresh water of good quality is being generated. The product
water has been tested again for quality and approved by the NCTPS lab and Kings Institute.
Presently, the water being generated is stored in a large water tank and is being used at the
power plant premises.
Studies on Turbines
Ocean energy resources – wave energy, energy in ocean currents and the ocean thermal
gradient need turbines of different types to generate mechanical power output. These
turbines are to be coupled to electric generators of appropriate type. To improve efficiencies
and also understand fluid, mechanical and electrical dependences, studies in the form of
simulation, laboratory testing and field trials are required.
R134a Radial Inward Flow Turbine for 2 kW OTEC-Desalination Laboratory Setup
A radial inflow turbine is considered for the closed cycle ocean thermal energy conversion
system to be installed in the OTEC-Desalination
laboratory at ESSO-NIOT campus. The turbine
with directly coupled electric generator is
designed to produce electric power of 2 kW
at 22000 rpm while operating with R134a
vapour. The turbine underwent several design
changes before the mechanical run tests were
successfully carried out for the final design.
Procurement of other system components
2 kW radial inward flow turbine
like heat exchangers, liquid R134a pump,
to work on R134a
pressurized storage etc. is under progress.
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Ocean Current Turbines
Earlier, as part of development to harness energy from ocean currents, a vertical axis cross
flow turbine with straight blades with turbine diameter 0.8 m and length 1 m had been
designed in-house and it had generated 100 W electric power at 1.2 m/s current speed.
Further to this, a similar turbine with three helical blades was designed, fabricated and
tested in towing tank for studying its performance at different current speeds and turbine
rotational speeds. The helical bladed turbine was able to generate electric power of 80 W at
current speed of 1.2 m/s in towing tank. The shaft power output of the turbine was measured
using a sophisticated, non-contact torque sensor fitted on the turbine shaft. The turbine
successfully operated at the desired coefficient of performance of 0.2. Thus, exercise of
developing vertical axis cross flow turbines with straight and helical blades was successfully
completed. The design of horizontal axis turbines with same overall sizing and blading has
been completed and its fabrication is near completion. Transmission, electric generator and
instrumentation for this configuration have been placed inside an underwater enclosure.
This exercise has paved the way for scaling up of current turbines. As a first step towards this,
a 1.3 m diameter turbine is being designed to operate on ocean currents prevailing in Indian
waters. This turbine is a horizontal axis cross flow turbine using modules of three numbers
of 2 m long straight blades. The blade cross section has been finalized after carrying out
extensive parametric studies using the principles of Computational Fluid Dynamics (CFD)
analysis of the performance of this turbine for different NACA profiles and chord lengths. The
CFD analysis has also helped in improving energy conversion significantly as the predicted
coefficient of performance for this turbine is 0.39 when tip speed ratio is maintained at
1.8. The detailed mechanical design of the underwater enclosure, step-up gearbox, support
structure and other sub-systems is under progress. Studies are on to develop suitable under
water low speed alternator for these turbines.

Sketch of 0.8 m diameter horizontal axis
cross-flow ocean current turbine

Performance of vertical axis cross-flow
ocean current turbine with helical
blades measured at different incoming
water velocities.
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Turbine development for wave energy
device Backward Bent Ducted Buoy (BBDB)
A 196 mm diameter unidirectional impulse turbine
was designed in-house based on the results
of open sea trials on BBDB and performance
prediction of similar turbines with different
blade tip diameters using principles of CFD. The
turbine stator guide vanes and the rotor were
made by rapid prototyping technique, making
the components lighter than metal components.
This is expected to improve dynamic response of
CAD image and the actual turbine (196 mm
the turbine which is very significant especially in
unidirectional impulse turbine) for BBDB
case of wave energy conversion. This turbine has
been fabricated and initial mechanical running tests have been carried out satisfactorily. A
thorough assessment of its performance is being carried out on the oscillating air flow test
rig.
Development of Floating Type Wave Energy Devices
Open sea trials were carried out on the floating wave energy device - Backward Bent Ducted
Buoy (BBDB) for smaller coastal power requirements. The buoy was tested with single
and multipoint mooring at different levels of damping. During these sea trials, for the first
time, the volumetric air flow from the oscillating air column was measured by an averaging
type pitot tube based flow meter. The pneumatic performance of the buoy was found to
be significantly better with multipoint mooring as expected.
This exercise also gave insight into sizing of the turbine and
a 196 mm unidirectional impulse turbine was designed and
fabricated. The buoy will be fitted with the new turbine and
is being readied with the instrumentation for sea trials.

Scaled model of wave powered
navigational buoy being tested
in wave flume

A preliminary design of a simple cylindrical buoy was carried
out to function as a navigational buoy powered by wave
energy. Its 1:8 model has been fabricated and is being tested
in a wave flume for its performance under different wave
climates and at different levels of damping. In a parallel
exercise, the performance of prototype is being simulated
using principles of CFD. Preliminary results of testing and
simulations are encouraging.

Studies on Heat Exchangers and Demisters
The group is in the process of scaling up the LTTD technology which was already demonstrated
in NCTPS. Hence there is a need to carry out more experimental studies in order to find the
influence of operating variables such as system pressure, temperature and optimal mass
flow rate of condenser reject water and surface sea water on fresh water generation. This
is best done in a smaller experimental setup with 2 m3/day capacity at NCTPS, since sea
water of desired quantities are directly available. Experiments were carried out at various
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temperature differences between condenser reject and surface seawater at various flow
rates. Increased seawater flow rate to both the flash evaporator and the distillate condenser
and decreased distillation plant saturation pressure lead to an increase in the fresh water
generation as expected. The overall agreement between the measured and the theoretical
calculations observed is of the order of 91 - 96%.

Effect of system pressure on fresh water
yield for different feed water flow rates

Effect of feed seawater flow rate on
freshwater yield for various surface
seawater flow rates

Desalination Plant
Under Energy & Fresh water program there are two major projects which are being
undertaken with Industrial partnership. This includes :
zz

Pre-project activities for establishing large scale desalination plant including studies on
complex offshore components and thermal components.

zz

Design, development, installation and commissioning of a large capacity desalination
plant using condenser reject heat in Tuticorin Thermal Power Station (TTPS) for
producing the drinking and industrial quality water.

As part of the DPR for the 10 MLD offshore LTTD plant, technical documents submitted by the
contractor from various disciplines such as Thermal process, Electrical & Instrumentation,
Offshore platform and Pipelines were reviewed and discussions were held. Group’s
suggestions for equipment layout and platform configuration to achieve power optimization
have been incorporated by the contractor. Inputs for the safe
configuration of deep sea conduit system have also been given to
the contractor through discussions. Preparation of the full design
is in advanced stage of completion.
As part of the in-house R&D exercise at ESSO-NIOT for offshore
LTTD plant, extensive numerical studies were carried out on cold
water conduit and offshore components for 10 MLD offshore
desalination plant. CFD simulations of a flexible water bag
used for the fresh water transportation were also carried out to
assess its motion behavior and the force required while towing.
Experiments on mooring lines for station keeping of offshore

Spar Platform for housing
offshore desalination plant
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OCEAN STRUCTURES AND ISLAND DESALINATION
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.
zz

Establishing desalination plants in the Islands of Union Territory Lakshadweep.

zz

Development of technologies for offshore structural components

zz

-

Estimation of wave forces (breaking & non-breaking) through wave structure
interaction studies.

-

Feasibility studies on Fixed and Floating platform for Offshore Wind Turbine.

-

To undertake preliminary work for establishing Numerical Offshore Tank facility for
offshore production systems for exploration or exploitation of resources.

Submerged Offshore Reefs for beach restoration at Pondicherry coast.

Establishment of Desalination Plants in Islands of UT Lakshadweep
zz ESSO-NIOT has established the 100 m3/day capacity desalination plants using LTTD
technology in the remote islands of Agatti and Minicoy of UT Lakshadweep following the
initial success of similar capacity plant at Kavaratti Island. These plants were operated by
local manpower trained by ESSO-NIOT with very little O & M and they are continuously
producing the potable drinking water to meet the demands of island communities.
zz

Subsequently, ESSO-NIOT has submitted the Detailed Project Report (DPR) for
establishing similar plants in six more Islands (Androth, Kadamat, Amini, Chetlat, Kiltan
and Kalpeni) of UT Lakshadweep during June 2013 and UT Administration is pursuing
the approvals with Ministry of Drinking Water and Sanitation (MoDWS).

De-aerator studies for Island desalination
Low Temperature Thermal Desalination deals with evaporating surface seawater at low
pressure in a flash chamber and condensing the resultant vapour in a shell & tube heat
exchanger using deep sea cooling water. A vacuum system is used to maintain the required
pressure in the flash chamber and condenser. While the vacuum system consumes about 30%
of the total plant power, dissolved oxygen and nitrogen in the surface seawater contribute
up to 30% of the total vacuum load. A Deaeration chamber is provided at the bottom of
the flash chamber to remove the non-condensable gases before their entry into the flash
chamber. Tube bundles are introduced before the warm water entry into flash chamber to
study the acceleration of the deaeration process. Bundles with tube pitch ratios of 1.25,
1.5, 2 and 3 are considered and temperatures, pressures and water levels are monitored to
evaluate the deaeration efficiency. Results indicated deaeration efficiency as high as 80%
and dependence of deaeration efficiency on the tide level.
Vacuum system studies for Island desalination
Vacuum load on the vacuum system is assessed from the experimental data on the deaeration
studies using a two equation model. The results indicated a water vapour escape of up to
80% of total vacuum load while the roots pump drove the operating pressure to as low as
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A Schematic of
experimental set-up

A plot of the deaeration efficiency and escape water vapour load

14 m/bar. Modifications are undertaken in the vacuum system leading to a 2.2 kW reduction
in the vacuum system power. This corresponds to 5% reduction in total specific power
consumption of plant and 16% reduction in the vacuum system power consumption.
Estimation of wave forces (breaking & non breaking) through wave structures
interaction studies
zz Wave structure interaction studies to estimate the reliable wave loads on structures were
initiated based on the experience of Agatti desalination project, which was subjected to
damage due to high wave loads. The objective of this study is to estimate wave loads
on structure by measuring the wave pressure on seawater intake caisson, which will be
used in design of such marine structures for future.
zz

Field studies are being conducted on the caisson at Agatti. Wave and Tidal measurements
are collected by bottom mounted wave gauges to filter out the incident and reflected
waves at the region. An extensive array of pressure transducers is fixed on the caisson
to record the incident wave pressure.

zz

The data analysis was carried out and the total pressure acting on the caisson has been
estimated for the pre monsoon and monsoon seasons. The wave parameters are being
continuously monitored further to study the wave pressures and to estimate the wave
forces on the caisson.

zz

Numerical code (Open FOAM) has been implemented to estimate the wave force on the
intake structure.

zz

Probabilistic analysis was carried out for
occurrence of maximum wave heights
(Hmax) during North-East Monsoon and
South-West Monsoon for each year from
2012 to 2015 separately. The shape and
mean of probability distribution function
during North-East Monsoon is relatively
same with significant change in scale
factor. But, during South-West Monsoon
the shape and scale of probability
distribution function are relatively same
with significant increases in mean over
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each year, indicating the increase in intensity of wave climate and need for long-term
field measurements/studies.
Feasibility studies on fixed and floating platform for offshore wind turbine
The increased environmental awareness, energy security and depletion of land based
resources are driving the dependence on development of renewable energy technologies.
Presently, the focus is to identify the alternative sources of energy like wind, solar, etc.
Developing country like India is not able to meet the required energy demands through
existing installed capacities. Offshore wind being pollution free would be an ideal solution to
meet this increasing demand as Indian coast is blessed with significant winds. The promising
factors for offshore wind development are i) Strong / Consistent winds compared to land,
ii) Less sound pollution and visual intrusion, iii) Best benefit to coastal areas due to less
transmission cost, iv) Exploitation of available onshore wind sites and v) Easy transportation
of Larger Capacity Turbines. However, offshore wind energy can be viable only when the
technology is developed to minimize the cost of substructure adopting suitable design and
construction techniques.
Wind resource assessment studies based on satellite winds indicated potential sites along

Rameshwaram, Kanyakumari along Tamil Nadu coast and Jakhau, Navalkhi along Gujarat
coast. These results show high potential at Kanyakumari followed by Rameshwaram and
Jakhau. Suitability analysis results show better performance of 3.4 MW turbine with high
Plant Load Factor at all the potential locations along Indian coast when compared with other
commonly available turbines in range of 2 to 6 MW. Commercial viability studies results
show Levelized Coast of Energy LCOE of Rs 10.8 and Rs 9.6/Kwh at Rameshwaram and
Kanyakumari for an IRR of 14%. Preliminary design of two substructure concepts, monopile
and jacket based on static and earthquake analysis are completed for offshore wind turbine.
The Aerodynamic loads on wind turbine were estimated using open source code FAST.
Pile soil interaction is conventionally considered as three orthogonal springs as per API
standards, which is verified for piles up to 2m diameter. This results in underestimation of hub
deflections for large diameter monopiles. Finite Element Software Plaxis-3D is used to study
the pile soil interaction for larger diameter piles. These results are used for design of Monopile
(6m) based on soil conditions at Rameshwaram. Numerical simulations are performed to
study the wave pile interaction using open source CFD code, OpenFOAM. Hydrodynamic
forces for varied monopile configurations were estimated and the results are compared with
analytical forces using Morison’s
equation. Morison Equation over
predicts the hydrodynamic forces
in most of the cases. Hence, scope
for optimization of the structure
exists
through
Numerical
modeling. Detailed presentation
on challenges in design and
installation
of
substructures
concepts
for
offshore
wind
Numerical analysis for force on substructure
and pile soil interaction
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was presented to Ministry of New and Renewable Energy (MNRE), National Institute of
Wind Energy (NIWE) and FOWIND. MNRE has appreciated the technological components
developed by ESSO-NIOT and requested to carry out feasibility studies for installation of
offshore wind farm along Gujarat coast.
Development of Numerical Offshore Tank Facility for offshore production systems
for exploration or exploitation of resources
Offshore structures are exposed to waves, currents, winds etc., 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 requires a simulator, with an exceptionally large computational
power. Thus 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.
Detailed report for design and execution of each component of Offshore Numerical Tank has
been prepared in consultation with industry and technical experts from academia. The DPR
has been submitted to MoES for approval after a detailed review by independent technical
committee.
CIVlL INFRASTRUCTURE FACILITY
PHYSICAL MODEL
TEST BASIN
Deep water basin
(wave, wind and current
generation facility with
deep pit); L=100m,
B=60m, D=15m (water
depth); size of deep
pit is 20mx20m with
water depth of 42m; to
cater to the riser and
deep sea mooring test
conditions
Shallow water
basin (L=60m,
B=60m, D=0.6m)
For tranquility,
berthing, siltation and
breakwater studies
Towing tank (L=l30m,
B=5m, D=7m)
carriage speed 10m/s,
for resistance, selfpropulsion study on
ships and VIV studies

HYDRODYNAMIC SIMULATOR LABORATORY

COMPUTATIONAL SOFTWARE
Hydrodynamic models and Wave models

Load on
Structures

Dynamic
Analysis of
Fixed and
Floating

Dynamic simulator

Mooring Analysis of
floating structures

Visualization facility

Visualization Software
High performance computing (CPU/GPU)

Overview of Offshore Numerical Tank
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Design of the offshore reef with beach nourishment for coastal protection at
Pondicherry
The coastline of Pondicherry and the neighboring Tamil Nadu coastline have suffered from
severe coastal erosion due to natural and anthropogenic activities. Initially, sand bypassing
was carried out by harbor authorities to prevent down drift erosion and to maintain channel
free from siltation. Later, discontinuing of sand bypassing due to various technical reasons,
lead to erosion on Pondicherry city. UT Pondicherry and Tamil Nadu State Government
resorted to short term measures to protect the coast from erosion using Seawalls and Groin
field. The erosion problem shifted further north, Chinnamudalaiyar Chavadi is experiencing
increased erosion. ESSO-NIOT was consulted by both Pondicherry and Tamil Nadu
governments to work out long term strategies for management of Pondicherry coast.
A status report on “Management of Coastal Erosion along Pondicherry Coast” was submitted
to Pondicherry governments based on longterm shoreline change studies using satellite data

and process based measurements covering two predominant seasons (SW and NE Monsoons).
ESSO-NIOT has also recommended beach nourishment on north of Pondicherry harbour
based on field studies and numerical modeling. Pondicherry government has implemented
the beach nourishment scheme along 500m coast line using 50,000 m3 of dredged sand
from harbour mouth. The nourishment resulted in gaining of beach to an extent of 60m
near Puducherry Light House and Puducherry New Pier. The new beach formed, received
positive response from Puducherry government and public. Seeing the success of proposed
soft solution, Pondicherry government requested ESSO-NIOT to restore the lost beach near
Gandhi Statue area of Pondicherry.

Possible beach growth upon implementation – Simulation result
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zz

Detailed numerical studies such as near shore wave climate, sediment transport and 2D
VOF (Volume of Fluid) model of caisson were carried out to arrive at conceptual design
of offshore break water caisson.

zz

Field data on seabed morphology, near shore elevation and seabed sediments were
collected. Shoreline monitoring initiated from January 2014 to study the monthly changes
along the northern Pondicherry coast. High resolution bathymetry survey was carried
along Pondicherry coast for a stretch of 10km.

zz

Based on the initial desk studies beach nourishment along with offshore break water
caissons were proposed to enhance the life of nourishment

zz

Design of offshore break water caisson for various size and shape is in process to identify
suitable configuration considered various aspects like Structural strength, Structural
Stability, Bearing capacity of soil, Floating stability etc.

zz

A specialized consultant was identified through international bidding for design and
implementation of offshore reef and the status of the project have been communicated
to Honorable Chief Minister of Puducherry.

Bathymetry and Hydrological study for Pulicat Lake
The Pulicat lagoon, which runs parallel to the Bay of Bengal across the Tamil Nadu-Andhra
Pradesh border, is the second largest brackish water lagoon in the country. The Pulicat Lake
was 481 sq. km. in its average area of water spread in the year 1990, which has shrunk to
an extent of about 297 sq. km. at present and is still shrinking rapidly. Pulicat Lake has been

Feasibility of Opening New Mouth & Training Wall
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DEEP SEA TECHNOLOGIES
The objective of the Deep Sea Technologies group is to develop exploration and extraction
technologies for deep ocean resources such as poly-metallic manganese nodules, hydrothermal
sulphides, gas hydrates and other polar & offshore applications.
Development of mining machine
The underwater mining machine is a tracked vehicle being developed for mining of polymetallic
nodule from the soft sea bed at 6000m water depth. Development of technology for deep
sea mining through the flexible riser is a very complex task considering the depth and the
distance of the mining site from the shore. The development work is being executed in a
phased manner. A tracked under water mining system with a polymetallic nodule collector,
crusher and positive displacement pump has been developed and tested successfully at 500
m water depth off the Malvan coast in Arabian sea. Various studies have been taken up to
optimize the underwater mining machine. The following major activities are carried out
during the period.
Under-carriage development
Preliminary design of under carriage system was completed
for 6000 m depth rated mining machine after analysis of
different configurations. Various grouser configurations
were analysed considering the deep soil environment
and compact resistance of soil. Involute grouser has been
modelled with self-locking features and a nylon based
Reduced under carriage
material was identified for the development. Grouser
design has been optimized for maximum contact area and entrapped soil for better traction
considering pitch, height and material as the major design factors.
A reduced undercarriage was fabricated to measure static & dynamic sinkage, slip, traction
force, surplus traction force and effect of remoulding at different bearing conditions in
Bentonite tank. The results of the experiment will be useful in optimizing the under carriage
design for the main machine.
Under-carriage-Soft Soil Interaction Studies
Pressure sinkage tests to determine the bearing
capacity and sinkage in very soft clays were
performed. The effect of pitch and height of grouser
teeth on pressure sinkage relationship was examined.
Variation of pullout forces with sinkage was studied.
Bevameter test set up has been realized to establish
the shear stress to shear displacement relationship
of very soft clays and to study the rate dependent
behaviour of very soft clays in order to determine
the viscous parameter of very soft sea bed soil.
Grouser Testing
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Bevameter

Sieve Analysis & Flow Visualization Studies of Manganese Nodules
Sieve analysis of the crushed manganese nodules was done to determine particle size
distribution. Chemical analysis of the nodules was done to obtain the mineral concentration.
The nodules were first digested in hydrochloric acid and subsequently the liquid is
diluted to appropriate volumes. The analysis was carried out using Atomic Adsorption
Spectrophotometer. The analysis concluded that there is no variation of Manganese and
Ferric composition and the variation in the reported data are within the analytical errors.
Flow visualization studies of crushed nodules in pulsatile flow were undertaken in an inhouse developed facility to assess the stratification of the different sized nodules and the
actual flow parameters.

Transparent
Pipe
Crushed

Flow

Nodule

Meter

Centrifugal
Pump
Flow Visualization Test Set-up

Development and qualification of Polar Remotely Operated Vehicle (PROVe)
PROVe is an underwater Remotely Operated Vehicle (ROV) designed and developed
indigenously at ESSO-NIOT for shallow water depths up to 500 m in Open Ocean and in polar
conditions. The vehicle subsystems were qualified for basic functionality in Acoustic test tank
of ESSO-NIOT and in the environmental chamber for low temperatures up to -5°C pertaining
to polar conditions. PROVe was deployed at Underwater Acoustic Research Facility of Naval

PROVe tested in
Idukki lake

Underwater Navigation plot of the
PROVe

Idukki lake bottom at
105 m
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Physical Oceanographic Laboratory at Idukki Lake, Kerala where the vehicle was operated
up to depths of 106 m (9.7413° N & 76.9749° E) and maneuvered in four degree of freedom
at a speed of 2 knots covering a total distance of about 300 m. The navigation plot of the
vehicle and the lake bottom images are obtained.

Ice coring tools developed

In order to carry out ice coring, rotary, bulk resistive and induction type ice corers are
developed indigenously and tested.
Participation in 34th Indian Scientific Expedition to Antarctica (ISEA) and
exploration with PROVe in polar environment
A team of six scientists along with the PROVe had participated in the 34th ISEA during the
period from 27th Jan 2015 to 7th April 2015. Prior to the visit, ESSO-NIOT team underwent
medical qualification at All India Institute of Medical Sciences, Delhi and Pre-Antarctic snow
ice acclimatization training conducted by Mountaineering and Skiing Institute, Indo-Tibetan
Border Police (ITBP) at Auli in Himachal Pradesh from 21 Sep 2014 to 02 Oct 2014. The
PROV was transported to Indian Antarctic station MAITRI. The vehicle was re-assembled
and was used for exploring the Priyadarshini Lake acquiring the lake bed photographs and
scientific data.
After the lake trials, the PROVe and peripheral systems were mobilised to MV Ivan Papanin
from MAITRI station by helicopter. PROVe was assembled, integrated on-board ship and
deployed at New Indian Barrier ice shelf (Location 69.9648° S and 11.9577° E) from the
vessel and the vehicle was piloted up to a water depth of 62 m. The images of the ice
shelf were captured from the vehicle on board camera and sonar. Sea water temperature,
irradiance, dissolved oxygen, salinity and ROV depth were recorded during the operations.

ESSO-NIOT team
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Indigenously developed ice corers were assembled and tested in blue ice near MAITRI
station.

Vehicle deployed from M/V Papanin View of lake bed with algal mat

Ice shelf image captured from sonar

Plot of water
temperature and
ROV depth

Bulk electric and rotary ice cores
being tested at blue ice

Development of upgraded In-situ Soil Tester
The in situ soil tester was augmented with a vibration sinkage system
to measure the sinkage in soft sea bed soil under the influence of
simulated vibrations apart from measuring the shear strength and
bearing capacity of the sea bed soil. The structure and drive system
was modified for combined cone and vane operation. The soil tester
was made completely electrically operable. The electrical motors
which are capable of operating at 6000m water depth in sea were
developed by ESSO-NIOT and were interfaced with the soil tester.
Vibration Sinkage Test Apparatus (VSTA) was developed
indigenously with unbalanced electric motors and incorporated
with the existing soil tester system.

In-situ soil tester with
vibration sinkage system

Testing of VSTA & Experimental results

Software to have 3D real time visualization of the operation of soil tester and Vibration
Sinkage system was developed by ESSO-NIOT for the soil tester.
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Gas Hydrates
Wire line Autonomous Coring System (ACS) has
been developed under the Gas Hydrate program.
The system is designed for collecting 100 m long
core from ocean basins with wire-line technology
at a maximum water depth of 3000 m. Based on
experiences gained in a series of sea trials in the
Krishna Godavari (KG) basin where the shear
strength of soft sediments are in the range of
~1 kPa, soft feet for the ACS has been designed,
View of the soft foot assembly design
fabricated and incorporated in the system. During
launching phase, the foot would be kept in the folded condition and would be unfolded
before landing on the sea bed using hydraulic mechanisms. The soft foot assembly of the
dimension of 20 m2 is also provided with water supply lines through water diversion valves
for releasing the suction pressure during the retrieval operation.

A scale down model test is conducted in the towing tank at
IIT Madras to determine the hydrodynamic drag when the
soft feet system is deployed.

Scale down model of
hydrodynamic tests for drag
determination

The group is involved in developing a suitable technology
for the extraction of methane from the Gas Hydrates
reservoirs in Indian continental margins. By considering
the reservoir settings in KG basin, simulation studies
were performed using MATLAB and TOUGH + HYDRATE
reservoir modelling software to identify the efficacy of

the depressurisation technique. The
technique is based on pumping out
the produced water from the hydrate
reservoir so as to reduce the pressure
below the hydrate stability range.
Results indicate that it is possible
to dissociate hydrates upto 1000 m
from the well bore for the reservoir
post dissociation permeability of 500
milliDarcy.

Concept of
depressurisation

Effective well reach for various
formation post dissociation
permeability

Torpedo recovery expedition
Naval Science and Technology Laboratory (NSTL) and Indian Navy lost a fully instrumented
heavy weight torpedo VARUNASTRA during their technology demonstration trials in
November off-Visakhapatnam in 168 m water depths. ESSO-NIOT and NSTL scientists were
involved in recovering the torpedo during the month of Dec 2014. Initially, ROSUB 6000
ROV was deployed for the torpedo search operation on board Sagar Nidhi. The torpedo was
identified using the parametric echo-sounder at 17°10.26’N and 83°18.22’E. It was buried
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Deep water ROV deployment for search operation

Torpedo retrieval using Gemini craft

Torpedo detected in
Parametric Echo Sounder

Torpedo retrieval onboard ORV SAGAR NIDHI

1.5 m in the mud vertically and 6.5 m protruding vertically at a depth of 168 m. A retrieval
mesh assembly was realized and deployed for recovering the 2 T weight of torpedo. Work
was appreciated by Indian navy, Ministry of Defense and PMO office.
Human Occupied Submersible
A global tender was floated during April 2014 for the design, development, supply and
commissioning of Human Occupied Submersible for 6000 m depth of operation including
transfer of technology. Techno-Financial Evaluation of the received bids from the international
bidders to satisfy the terms and conditions and technical aspects for this complex man rated
underwater technology has been completed. Suitable partner had been identified during
February 2015 to proceed for contract finalization and approvals. Parallelly, in-house designs
were done for the structural reinforcement of view ports in the spherical pressure hull for
6000 m depth of operation.
Inter institutional R&D projects (PMN) (XI plan)
Soil- Machine Interaction Studies on Deep Sea-bed Poly-metallic Nodule Mining
Systems
The project deals with studying the interaction of soil-collector and Hydrodynamic resistances
encountered during mining operations. A major laboratory facility is being developed at

29

OCEAN ACOUSTICS & MODELING
The Ocean acoustics programme is focussed on development of acoustic measurement
systems, ocean ambient noise analysis, characterization, modeling and applications, sound
propagation modeling, and underwater communication. The group also is actively working
on enhancement of the Acoustic Test Facility, accredited by NABL (National Accreditation
Board for Testing and Calibration Laboratories) for testing and calibration of underwater
acoustic transducers that caters to the needs of internal groups and external institutions/
organizations.
Establishment of Network of ambient noise stations along the east and west coast
of India
The autonomous ambient noise measurement
system developed by the group capable of
acquiring long term data has been enhanced
with a 21 element hydrophone array and a
24 channel data acquisition and processing
system. INSAT communication has been
incorporated and tested in shallow waters off
Chennai in order to enable health monitoring
of the system where RF/ Wi-fi/ GSM-GPRS is
Deployment of ambient noise surface buoy
using ORV Sagar Manjusha.
not feasible.
21 channel high frequency data in the band upto 20 kHz acquired has been analysed for
noise properties.
The sites of interest of Indian Navy for deployment of
the noise measurement systems were considered viz,
areas close to harbor where Naval units are normally
deployed within 20 m sounding line and south of
Sagar Deep Island in North Bay of Bengal.
Sagar Island Survey and deployment
Sagar Island survey was carried out in coordination
with Integrated Head Quarters- New Delhi and
Eastern Naval Command- Vizag, availing the Naval
ship INS AIRAVAT. Five Scientific staff from ESSONIOT participated in the cruise during June 3-8, 2014.
Noise data along with oceanographic parameters such
as CTD, thermistor, sound velocity profile, current
speed/direction and sediment samples were collected
and the data acquired have been analysed.

Deployment of Ambient Noise
Recording Buoy
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The area (off Sagar Island, at 20m water depth) is
isovelocity, isohaline and isopycnal. The location is
influenced by the tide generated current.

After the site survey, the enhanced system with
INSAT communication was deployed off Sagar
Island at 19 m water depth on March 12, 2015,
availing Naval vessel INS Savithri. A separate
weather buoy with meteorological parameters,
thermistor chain and CTD was also deployed
near to the ambient noise buoy.
Survey Cruise track
Wave splashing
signature

Noise spectrum off Sagar Island

Rain fall noise analysis: Rainfall parameters
using acoustic techniques for the locations
Vishakhapatnam and Goa were estimated
and validation of the same using rain drop
simulation experiment is initiated. An
experiment was conducted for simulating the
rain at ATF, ESSO-NIOT, Chennai. Isolation of
rain noise from ambient noise was completed
for the locations Vishakhapatnam and Goa.

Bioacoustics: Terapontidae and Planktivorous chorus recorded in the southeastern
Arabian Sea: a comparison study with other shallow water environments
Fish chorus are species-specific and less varied in comparison to vocalizations of other
vertebrates and insects. The noise measurements made in the shallow waters of southeastern
Arabian Sea (off Cochin) from 22nd December 2010 to 21st June 2011 have been analysed
using time/frequency spectrograms and converted into audio files to confirm the detection of
fish chorus. Acoustic parameters such as dominant frequency, sound duration, no. of pulses,
and pulse repetition rate are used to characterise the species via, oscillogram and Welch
averaged power spectra. Based on the spectrogram analysis, two fish chorus are identified,
primarily belonging to the family Terapontidae and Planktivorous fishes.’Terapontidae’
is tropical associated fish. The chorus produced by these fishes sound like ‘trumpet. The
Terapontidae chorus after dusk, are maximal at the beginning of January to end of March,
but cease down by month of May. The Terapontidae pulse repetition rate appear in the
frequency spectra at 0.1-0.12 kHz and swimbladder resonant spectral peak is extended over
1-1.8 kHz. Chorus of Planktivorous fish show peaks before midnight during 22nd January 8th February. The spectral peak frequency is observed near 0.4-0.7 kHz. Diurnal variations
of these fish chorus are observed. The frequency content and call characteristics of two
fish chorus (Terapontidae and Planktivorous fishes) in the southeastern Arabian Sea are
comparable with the chorus recorded in shallow waters of Scott reef and Maret Island,
Northwest Australia.
Development of a shallow water model for high frequency ambient noise
An ambient noise model based on ray theory has been implemented to predict the spatial
noise properties and noise level due to wind. Spatial coherence and noise level were simulated
and compared with field data from Cochin and Cuddalore. Simulated noise properties
compare well with field measurements. Later the results from ambient noise model were
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compared with the standard model OASN. Comparison of noise coherence for a shallow
water environment with standard ambient noise model OASN is given below.

Comparison of real and imaginary coherence simulated using ambient noise model CANARY and OASN

Seabed characterization using inversion techniques

Utilization of ocean ambient noise to estimate seabed properties such as sound speed
(compressional and shear), attenuation (compressional and shear), density and layer depths,
is attempted using inversion techniques.
Model based Matched Field Processing
is used for inverting the surface
and subsurface seabed acoustic
parameters. Inversion attempted for
2 sites of ~30 m water depth, with soft
bottom (absorptive) and hard bottom
(reflective). The coherence based
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Ocean depth estimation

actual ground truth data probably due to the depth averaging property of the ambient noise
(b)
technique.
1
real model
imag model
real field
imag field

0.8
0.6

Coherence

0.4
0.2
0
-0.2
-0.4
-0.6
-0.8
-1

0

500

1000

1500
2000
2500
Frequency (Hz)

3000

3500

4000

Comparison of the measured and predicted coherence (real and
imaginary parts) for the silty site.

Ocean depth estimation using ambient noise from shallow water sites
Ambient noise can be used as a source for extracting information regarding Ocean
environment. Cross correlating noise received at two points provides the Green’s function
which corresponds to the impulse response between the receivers. Cross correlating ambient
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the Indian continental shelf, was used for analyzing the passive
Acoustic Test Facility

noise received from a vertical array of receivers can be used for estimating the ocean depth,
and the technique is known as “passive fathometry”. Correlating the noise coming from the
surface to its reflection from the seabed subjected to beamforming, provides the passive
fathometer response. Ambient noise data collected using a vertical array from four locations
(off Cochin, off Cuddalore, off Kakinada, and off Goa) along the Indian continental shelf,
was used for analyzing the passive fathometer response. Both conventional and adaptive
beamforming techniques were applied for the passive estimation of the ocean depth. The
estimated water column depth using the ambient noise measurement shows good agreement
with the known depth from all the four locations.
Acoustic Test Facility
As a part of Inter laboratory Comparison (ILC), the scientists from Ocean Acoustics group
visited National Physical Laboratory (NPL), UK during July 2014. ILC meeting was held at
ESSO-NIOT during October 2014 for the discussion about the ILC results. The scientists from

WTD 71 Germany, VNIIFTRI Russia, NPL Delhi, NPOL, NSTL participated in the meeting. It
has been concluded that the results of comparison illustrated that calibration at ESSO-NIOT
conforms with the International standards and on par with the Internationally acclaimed
laboratories. The Final report of ILC has been released.
NABL accreditation
The accreditation for vibration column based low frequency calibration setup was taken up
and the quality manual, quality procedure, forms and other documents were amended as
per the accreditation requirement. The external assessment by NABL, Delhi was carried out
for ATF lab for the frequency range from 100Hz to 500kHz which includes low frequency
calibration setup during March 2015. Accreditation for low frequency calibration setup was
successfully obtained and renewed for the existing setup.
Development of vector sensor array for underwater acoustic source localization
and signal estimation (Jointly with M/s. Keltron Electro Ceramics, Kuttipuram)
A vector sensor is a passive underwater surveillance device that is used for the detection
and localization of acoustic signals while it remains concealed. The vector sensor is a
combination of a hydrophone, which is a pressure sensor, and a tri-axial accelerometer, r
which measures the velocity in three mutually perpendicular directions. This arrangement is
enclosed in a spherical case of polyurethane material to make the device neutrally buoyant.
Vector sensors have the ability to detect the noise emitted from discrete interfering noise
sources and the ability to localize, track, and range targets.
An Inertial type vector sensor prototype was designed, developed and tested at ESSO-NIOT
in collaboration with M/s. KELTRON Electro ceramics, Kerala. A three element vector sensor
array was developed and tested for a frequency range of 100Hz to 6kHz in Acoustic Test
Facility in ESSO-NIOT as well as in the field, IDUKKI Lake facility, Kulamavu successfully.
Signal processing algorithm has been developed for finding the Direction of Arrival of
acoustic signals in underwater. DOA estimation has been successfully done at a sourcetransmitter distance of 400m apart and at a depth of 6m from the surface.
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Estimated Direction of Arrival when the source is kept at 180º
azimuth and 0° Elevation

Inter Institutional Projects
The following Inter Institutional projects have been taken up from February 2015.
zz

Development of Underwater Acoustic Communication System based on Time Reversal
Mirror (TRM) (Phase II) – IIT Delhi

The objective is to develop a real time TRM based UWA communication system in shallow
waters for a range of atleast 5km and a depth of 100m, with a BER of atleast 10-3 and 5 kbps
data rate. A TRM algorithm for under water acoustic communication was developed in Phase
I and field test was conducted in shallow waters off Chennai for a shorter range and depth.
In this phase the algorithm is being developed for real time communication using Time
Reversal Mirror technique for higher range and depth.
zz

Development of a passive acoustic technique to analyze fish sound data recorded at
laboratory and shallow water sites - NIO, Goa

The objective is to develop a technique for passive acoustic recorded fish sound data under
laboratory conditions to utilize as a template data for validating acquired fish sound data
from shallow water sites. Acquisition and analyses of fish sound data using passive acoustic
techniques from laboratory and shallow water sites have commenced. Algorithm development
to segment passive acoustic data prior the data analyses is being carried out.
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Modeling of Ocean Processes
Buoy Data Assimilation into Wave Model for Indian Ocean
The main objective of the present study is to utilize the buoy data of the ESSO-NIOT buoy network installed in
North Indian Ocean for the improvement of wave height assessed from numerical wave model using data
assimilation techniques.
Progress
A numerical model WAM cycle 4 has been used for simulating wave characteristics in Indian Ocean.
ETOPO2 bathymetry has been used and the model is forced with NCEP winds. The resultant WAM output
which generally deviates from the buoy measurements; has been assimilated using a versatile and efficient
sequential data assimilation technique called Optimum Interpolation.
A) Inclusion of Non-Linear Terms
The sequential optimum interpolation scheme excluding non-linear terms found good during moderate wave
activity or when the WAM prediction was close to measurements and the model error is relatively low. During
high wave activity or when the model prediction was poor, non-linear terms are included in the assimilation
scheme which has shown good results.
B) Neighboring Buoy Effect
Assimilation of any buoy data at its own location gives 100 percent improvement in significant wave height at
that location. But, it has been shown that, assimilation of all other neighboring buoys (without self-buoy) also
contributes to that location significantly. Around 45 percent improvement is observed with neighboring buoy
assimilation alone during South West (SW) monsoon period in May 2004 at MB12 (off Visakhapatnam) buoy
location. This proves the efficiency of the data assimilation scheme in improving the Hs not only at buoy
location alone but contributes significantly in the neighboring model domain also depending on the placement
of the network of buoys.

Comparison of buoy measurements (black) with model predicted Hs before (red) and
after (green) assimilation of neighboring buoys at validation station MB12 for the peak
event during May 2004.
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MARINE SENSOR SYSTEMS
The objectives of the group are:
zz To develop sophisticated underwater sensor technologies and systems for marine
applications
zz

To establish a facility of excellence in order to provide electronic support for the various
activities and projects of ESSO-NIOT

zz

To create infrastructure for reducing the development time and facilitate rapid
prototyping

Buried Object Scanning Sonar System (BOSS)
A Buried Object Scanning Sonar System (BOSS) has been successfully developed in-house
for detecting objects buried at a depth of 0-2m in sea bed (Sandy/clay mud). This is designed
for operation in shallow waters (up to 10-20 m water depth). The group has developed the

hardware/software and has done a number of preliminary sea trials. After the initial sea
trial to detect partially buried targets, another sea trial was carried out to detect the buried
targets at Royapuram harbour, Off Chennai.

Concrete block and metal plate

40

Known objects (metal plate and concrete blocks) were buried at a depth of ~30cm below the
sea bed and the system successfully detected these buried targets. The actual photograph
of the buried targets is shown in the figure. Twenty numbers of concrete blocks, each with
dimension 0.3mx0.3mx0.02m were buried at 30cm depth in the sea bed in a plane as a 5 X
4 array to become a larger single object with a size of 1.5m X 1.2 m X 0.02m rectangular
object. The size of the metal plate used was 1m X 1m X 0.01m.
The images of the sea bed before and after object burial are shown in the figures.

Initial image of the seabed without objects buried

Image of the sea bed with buried iron plate and concrete blocks

Naturally buried stones detected
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OCEAN ELECTRONICS

Off –shore based AWS at Lakshadweep

Glider approaching for recovery on Aug 28, 2014

Acoustic Modem

Drifter track (P5) in fresh water region in BOB
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OCEAN ELECTRONICS

Electronics group has a mandate to devel
op ocean observation systems and demonstrate for
ations in the ocean. The group is involved in
the development of Autonomous Underwater Profiling
(AUPD), Deep Ocean Bottom Pressure Reco
rder (DOPR), Drifter buoys, Acoustic Modem and
OCEAN
ELECTRONICS
atic Sub-Surface Floating Fish cage.

OCEAN ELECTRONICS
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Deployment of BRP

Tsunarec (BPR)
Second proto type of Bottom Pressure Recorder (BPR) for detection of
Tsunami in deep sea with modified scheme was deployed and
operated in the Bay of Bengal at the depth of 3452m during the
Depth data while BPR deployment.
period24-12-2014 - 02-01-15 . The surface buoy communication with
INSAT MSS was established and initial data during deployment was
received from the buoy. The system was recovered on 29.04.2015 as
shown and evaluation of the system performance analysis is in
Glatse – Technology Demonstration
progress.

Deployment of BRP

BPR retrieval

of Glider Systems

Ocean Glider Mission has been carried out in the Bay of Bengal from Chennai to Andaman and return,
BRP from 24th April 2014 to 28th
covering horizontally more than 575 kmDeployment
for 127ofdays
August 2014 as shown in
the track below. The data is being used by National Monsoon Mission (NMM). The Glider data indicates that
surface water near coastal area is denser than the central Bay of Bengal and also mixed layer variation in
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Glider approaching for recovery
on 28th August 2014

Development of Acoustic Modem
Orthogonal Frequency Division Multiplexing (OFDM) based communication
scheme has been developed and tested as a part of development of Acoustic
Modem. Design and Fabrication of Transducer interface hardware and
Implementation of the OFDM communication scheme in TI TMS320C6713
DSP Board were completed. Fabrication of Acoustic Modem proto type
units for 1000m operational depth was completed. Field trial was conducted
during December 2014 in Bay of Bengal off Chennai and the functionalities
of the modem, transmit, receive, wakeup, tx/rx were tested for short range
communication in open ocean environment.

Acoustic
Modem Functionality
test setup

Ship based AWS System and land based AWS System
As suggested by the project monitoring committee, the hardware procured under LCMB
project was modified and installed as AWS (Automatic Weather Station) on ships and coastal
areas for coastal monitoring and OSF programmes. The ship tracks generated using AWS
data is shown in the figure.
Presently five ship based system, three land based and three systems at Lakshadweep Islands
have been completed and a typical sample data from AWS are shown in figures below. The
data from these AWS systems are being used for Ocean State Forecast (OSF) programme.
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Automatic Sub-Surface Floating Fish Cage-9m size cage
Automatic Sub-Surface Floating Fish Cage-9m size cage
The Open Fish cage is being used by Marine biotech
nology group of ESSO-NIOT for harvesting fish in
The Opencoastal
Fish cage
is These
being cages
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Marine
biotech to nology
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of 10-15m
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for bad
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the depth
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condition
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floats on sea surface again during normal weather condi
tion. This Automatic Submersible Fish Cage (ASFC)
floats on sea
surface
again during
normal
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condi buoyancy
tion. This of
Automatic
is being
developed
with MBT
Group
by changing
the cage.Submersible Fish Cage (ASFC)
is being developed with MBT Group by changing buoyancy of the cage.
The preparation of detailed design report for compre ssor air based buoyancy control for 9m cage was
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report specification
for compre after
ssorthe
airstudy
based
buoyancy
control
for
9m cage
was systems.
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includingdesign
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Theout
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control was
with
4
point
mooring
for
submergence
and
floating
operation.
The
buoyancy
control
wasin the
for 9m cage
implemented by pumping the water into HDPE of the cage using compressed air system as shown
implemented
by pumping the water into HDPE of the cage using compressed air system as shown in the
figure.
figure.

Schematic on Fish cage with 4-point mooring

Schematic on Fish cage with 4-point mooring

Lab Testing of compressed air based pumping buoyancy system

Lab Testing of compressed air based pumping buoyancy system
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OCEAN SCIENCE AND TECHNOLOGY FOR ISLANDS
Primary focus of the Ocean Science and Technology for Islands (OSTI) are three major
activities viz. Marine Algal Biotechnology, Marine Microbial Biotechnology and Open Sea
Cage Culture with following objectives.
zz

Development of mass scale harvesting, dewatering and extraction techniques for the
production of nutraceuticals.

zz

Extraction, purification and characterization of novel secondary metabolites from marine
microbes including deep sea microbes for environmental and biomedical applications.

zz

Design, development and testing of sea cages suitable for Indian seas, and demonstration
of marine finfish farming in open sea cages.

Microalgal biotechnology
The performance of intergeneric hybrid of Dunaliella salina and Chlorella vulgaris was tested
outdoor under phototrophic and mixotrophic condition in bubble column photobioreactor.
Maximum biomass productivity of 0.64 g/L/d and lutein productivity of 18.08 mg/L was
obtained under mixotrophic condition using sodium bicarbonate as carbon source and
potassium nitrate as nitrogen source.
Optimization of results of zeaxanthin extraction from Arthrospira platensis cultured in
seawater medium and Trichodesmium thiebautii cultured in ASN-III medium were subjected
to Plackett-Burmann (PB) and Central Composite Design (CCD). The contribution of factors
like cell disruption methods, organic solvents, saponification, alkali concentration, antioxidant
concentration and storage conditions on the zeaxanthin content were studied using alkali
digestion method and quantified using HPLC by comparing with authentic standards at
453 nm. The optimization augmented zeaxanthin content from 3.61 mg/g to 6.41 mg/g in
A. platensis and 2.29 mg/g to 5.16 mg/g in T. thiebautii.
Crude c-phycocyanin extracted from T. thiebautii was purified by the Aqueous Two phase
extraction method (ATPE) using PEG 3000 and potassium phosphate and purity (A620/A280)
of 3.83 was obtained.
The Placket-Burman statistical design was used for screening the protoplast isolation
parameters for enhancing the protoplast yield in A. platensis and Synechococcus marina.
The Plackett-Burman design analysis helped to select osmoticum concentration as the
most important factor contributing 73.71%. pH of enzymes, sonication time and exposure
time were also identified as critical components for further optimization using CCRD
which resulted in the increased protoplast yield of 0.086 x 106 cells/mL in A. platensis and
1.250 x 106 cells/mL in S. marina. Intergeneric protoplast fusion was done between
A. platensis and Synechococcus marina and a regeneration efficiency of 52% was obtained.
Biodiesel was produced from C. vulgaris oil by base-catalysed transesterification reaction.
The various chemical characteristics of the biodiesel were examined through diesel engine
performance test at various load levels as compared to diesel. The overall engine performance
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of biodiesel produced from microalgae was comparable to diesel and emission parameters
were comparatively lower than diesel, as per ASTM standards.
Towards extraction of multiple compounds from single biomass, the residual pellets after the
Chlorella Growth Factor (CGF) extraction from Chlorella vulgaris biomass were characterized

(a) Zeaxanthin and
(b) c-phycocyanin from A. platensis

Chlorella and Dunaliella - Hybrid

using biochemical and thin layer chromatographic technique. The results revealed presence
of high percentage of lipid and carotenoids in the residual pellet suggesting the possibility
of simultaneous extraction of various value added products such as CGF, carotenoids and
lipids from the same biomass.
The studies on the anti-proliferative effect of the hot water extract from Chlorella vulgaris
against cancer cell lines such as HeLa (cervical cancer) and Hep3B (Liver cancer) displayed
50 % inhibition of cancer cell growth at 25 µg/ml, and inhibitory effects at 10 µg/ml against
blood cancer cell lines Jurkat (T-Lymphocytes) and Daudi (B-Lymphoblast).
Microbial biotechnology
Deep sea antimicrobial peptide producing gram positive and piezotolerant bacterium Bacillus
subtilis BBC 173 obtained from a depth of 1400 m (11°45.681’N; 80°03.718’E) from the Bay
of Bengal, responded in a constructive manner to the shifts of growth pressure (50 and 100
bar) and showed precise changes in phospholipid, growth profile and antibacterial activity.
Although the bacteria was observed to grow at all the tested pressures (1, 50 and 100 bar),
its growth rate decreased with increase in pressure. Normal size of the B. subtilis was in
the range of 3-5 µm and interestingly, the cell size was found to elongate with increase in
growth pressure and reached a maximum length of 6-12 µm at 100 bar pressure. Major
change in functional property during growth at high pressure was the shift of bactericidal
activity to bacteriostatic activity.
Filamentous deep sea bacteria Streptomyces sp. ESSO-NIOT isolated from 2000 m depth
showed high pigment production and the GC-MS characterization revealed it as an
astaxanthin derivative, a highly valuable carotenoid. Optimum carotenoid production was
observed at pH 8.0, temperature 30°C and 5% salinity. The piezotolerance ability to live in
deep-sea ecosystems was determined by using customized pressure vessels (ESSO-NIOT,
India) simulating in situ conditions of deep sea. It was observed that the culture grown
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under high pressure exhibits bacteriostatic activity as compared to the bactericidal activity
for culture grown under normal atmospheric conditions.
Molecular characterization, medium optimization and production using statistical designs
were carried out for biosurfactant extracted from the marine sponge-associated Bacillus
licheniformis NIOT-06. After purification of the recombinant surfactant, its emulsifying
activity with different hydrophobic substrates was performed. The emulsifying capacity and
stability of the recombinant biosurfactant was found elevated with kerosene and crude oil
(4.9 and 4.3 units, respectively). The conditions for recombinant biosurfactant production
were optimised using Plackett–Burman Design. The Pareto charts indicated glucose, palm
oil and tryptone to be important parameters for surfactant production.
An optimum of 60% of deep sea bacteria collected off active volcanic Barren Island during
the ORV Sagar Manjusha cruise in February, 2012 and May, 2014 revealed positive results

1 bar pressure

50 bar pressure
Scanning Electron micrograph of B. subtilis cultured at pH 7.0, 28°C for a period of 5 Days
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for hydrolytic enzyme production. The deep sea barotolerant isolates were found to have
competence to synthesize industrially important alkaline protease and amylases. However,
no isolates were found to produce lipases. Recombinant L-asparaginase from Nocardiopsis
alba of Andaman and Nicobar Islands was characterised. Recombinant L-asparaginase
is a potential source for glutaminase-free L-asparaginase, which can be used for medical
applications. Glucose and malt extract were found to be important parameters for mass
production of recombinant L-asparaginase. An improved and sensitive rapid plate assay
method for the screening of L-asparaginase producing actinobacteria using modified
production medium supplemented with neutral red (NR) as pH indicator was developed.
Biodiversity and antagonistic properties of cultivable actinobacteria from the deep sea
sediments of Barren Island was investigated. Of 123 isolates, 84 isolates exhibited good
antibacterial activity against the type strains. The bacterial count/population was minimum
and the antagonistic activity was maximum in the bottom core sediment isolates than the top

core sediment isolates. The isolates were categorized under 10 taxa, of which Streptopmyces
sp., Dietzia sp. and Brevibacterium sp. are the dominant genera. Among the deep sea bacteria
isolated, Bacillus strains were found to be dominant in production of exoenzymes. Among
actinomycetes, the Streptomyces genus showed good antibacterial activity against the
human clinical pathogenic bacteria. An isolate B.L1.S.16, obtained from streptomyces agar,
showed significant activity against gram positive and gram negative pathogenic bacteria.
NIOT-Cu-51(Streptomyces fradiae) showed bacteriostatic while NIOT-Ch-34 (Streptomyces
fenghuangensis) and NIOT-Ch-40 (Streptomyces pactum) showed bactericidal activity with
a broad spectrum.
Open sea cage culture
Following the successful demonstration of experimental scale marine finfish culture and
standardization of grow out farming in open sea cages, a commercial scale culture of cobia
was initiated with the involvement of traditional fishermen of Olaikuda village of Tamilnadu
with hatchery reared cobia seeds obtained from Central Marine Fisheries Research Institute,
Mandapam and Rajiv Gandhi Centre for Aquaculture, Pozhiyoor. The extraordinary growth
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COASTAL AND ENVIRONMENTAL ENGINEERING
AND
ENVIRONMENTAL
The Coastal andCOASTAL
Environmental
Engineering
(CEE) groupENGINEERING
aims to bring the state of the
art technology in coastal/offshore infrastructure development through field observation,
The Coastal and Environmental Engineering (CEE) group aims to bring the state of the art technology in
numerical modeling and engineering intervention. The major projects handled by CEE group
coastal/offshore infrastructure development through field observation, numerical modeling and engineering
are as follows:
intervention. The major projects handled by CEE group are as follows:
zz

Demonstration of Shore Protection Measures through Pilot Projects

 Demonstration of Shore Protection Measures through Pilot Projects
zz Technical Criteria Atlas and
 Technical Criteria Atlas and
zz  Engineering
‘Kalpasar’Project
ProjectofofGovernment
Government
Gujarat
EngineeringInvestigations
Investigations for
for the
the ‘Kalpasar’
ofof
Gujarat
zz  Establishment
under Tsunami
Tsunami Early
EarlyWarning
Establishment&& Maintenance
Maintenance of
of Coastal
Coastal HF
HF Radar
Radar Network
Network under
Warning System

System

Sustainable Shoreline Management (SSM)
The project on Sustainable Shoreline Management (SSM) aims to develop options for
sustainable
management
of coastlines
Sustainable
Shoreline
Management
(SSM) with potential stakeholder interests like industry,
fishing, tourism etc. The sustainable shoreline management has four major objectives

The project on Sustainable Shoreline Management (SSM) aims to develop options for sustainable
zz Coastal
segment classification.
management
of coastlines
with potential stakeholder interests like industry, fishing, tourism etc. The
zz Study
of coastal
processes
selected
stretches - littoral transport, morpho-dynamics
sustainable
shoreline
management
hasat
four
major objectives
and water quality.

 Coastal segment classification.
zz Creeks and Estuarine Dynamics (Water quality studies and inlet stabilization measures
 Study of coastal processes at selected stretches - littoral transport, morpho-dynamics and water
at prioritized creeks and estuaries.
quality.
zz Demonstration of environmentally friendly shore protection schemes at few sites with
 Creeks and Estuarine Dynamics (Water quality studies and inlet stabilization measures at
stakeholder interest.
prioritized creeks and estuaries.
Presently
studies areofbeing
carried out
at Kadalur
Periyakuppam,
Varkala,
 Demonstration
environmentally
friendly
shore protection
schemes
at fewNemmeli
sites with and
stakeholder
Vishakapatanam.
interest.
Presently studies are being carried out at KadalurPeriyakuppam, Varkala, Nemmeli and Vishakapatanam.

Sediment transport pattern at Kadalur Periyakuppam during Thane cyclone

Sediment transport pattern at KadalurPeriyakuppam during Thane cyclone
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Shoreline with groin (left) and after removing groin (right)
Development of systems for coastal mapping Beach bar
Surf
zone dynamics
and measurement
is an evolving
Development
of systems
for coastal mapping
Beach barfield with the advent of better sensors
and electronics. One such parameter is the surf zone wave, which is being observed manually
Surf zone dynamics and measurement is an evolving field with the advent of better sensors and electronics.
with
of parameter
judgmentiserror
andzone
leads
to erroneous
estimation
coastal with
processes.
Beach bar
One lot
such
the surf
wave,
which is being
observedofmanually
lot of judgment
error and
isleads
an attempt
to measure
the
parameters
at very
shallow
depthtowhere
it isthe
not
possible
to erroneous
estimation
ofwave
coastal
processes. Beach
bar
is an attempt
measure
wave
parameters
at very
shallow depth
where it is not possible with conventional instrumentation.
with
conventional
instrumentation.
This system
of a of
setaof set
pressure
This
systemcomprises
comprises
of sensors and a compass mounted on a frame and connected to a
common data
logger and
and ita measures
pressure
sensors
compass the wave parameters at surf zone which have significant use in
studying sediment
transport
mounted
on a frame
and phenomenon.
connected The system was assembled and tested at Kadalur Periyakuppam
with varying sampling rates and got optimized to measure the wave height, approach angle and period in
to a common data logger and it
water depths less than 3m, where it is impossible to mount conventional wave gauges. The results are being
measures the wave parameters at
used as input to numerical model simulations.
surf zone which have significant
use in studying sediment transport
phenomenon.
The
system
was
assembled and tested at Kadalur
Periyakuppam with varying sampling
rates and got optimized to measure
Beach bar frame with pressure sensors and compass
the wave height, approach angle and
period in water depths less than 3m, where it is impossible to mount conventional wave
gauges. The results are being used as input to numerical model simulations.
Unmanned Bathymetry Vehicle (UBV) is a catamaran type unmanned surface vehicle and it
has a shallow water echo-sounder to carry out bathymetry survey. UBV can be operated up to
10 km range remotely. In
orderbar
to frame
augment
utility, sensors
a surface
water
sampler was designed
Beach
withits
pressure
and
compass
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Time
series
data
ofof
three
Time
series
data
threesensors
sensorsfrom
frombeach
beachbar
bardeployed
deployedat
at 3m
3m water
water depth.
depth.

in-house and tested for performance. Flow rate at 30cm suction head was measured 33
Unmanned Bathymetry Vehicle (UBV) is a catamaran type unmanned surface vehicle and it has a shallow
cu.cm /sec and one litre water was collected in 30 seconds.
water echo-sounder to carry out bathymetry survey. UBV can be operated up to 10 km range remotely. In
order to augment its utility, a surface water sampler was designed in-house and tested for performance. Flow
The surface sampler is
rate at 30cm suction head was measured 33 cu.cm /sec and one litre water was collected in 30 seconds.
capable
of
collecting
samples
four at
The surface sampler is capable of collecting samples from four locations and
one litre offrom
surface water
each sampling locations. Size, material selection and capacity were arrived to
meet
the
user
requirement
locations and one litreand
the overall dimension to occupy minimum space on board UBV. The electrical power requirement from UBV
of surface water at each
is only to trigger the water sampler. This can be operated remotely at shallow depth areas, creeks, estuaries
locations.
Size,
and waste water discharge sites along the coastal water bodies for water sampling
quality studies
and heavy
metal
pollution studies.
material selection and
capacity were arrived to
meet the user requirement
and the overall dimension
Autonomous
Water sampler and UBV
water sampler
to occupy minimum space
on board UBV. The electrical power requirement from UBV is only to trigger the water
sampler. This can be operated remotely at shallow depth areas, creeks, estuaries and waste
water discharge sites along the coastal water bodies for water quality studies and heavy
metal pollution studies.
Technical Criteria Atlas (TCA)
The plan project ‘Technical Criteria Atlas’ is envisaged with an objective to provide ready
reference for parameters like tide, wave and water level in terms of return period/ extreme
values along the Indian coast. The regional model setup of tide is under progress which
focuses on Gulfs and
estuaries. water
The regional
model
at frequent
cyclone passage
Autonomous
sampler storm surge
Water
sampler
and UBV
areas areCriteria
underAtlas
progress
Technical
(TCA)utilizing the available cyclone track information. The Wave Atlas
was published in September 2014.
The plan project ‘Technical Criteria Atlas’ is envisaged with an objective to provide ready reference for
parameters
like tide, wave and water level in terms of return period/ extreme values along the Indian coast.
zz Provided wave atlas data set to three external users and for various in-house projects.
The regional model setup of tide is under progress which focuses on Gulfs and estuaries. The regional storm
Prepared the wave statistics and a report off Andhra Pradesh coast at 40m water depth
surge model at frequent cyclone passage areas are under progress utilizing the available cyclone track
using The
the wave
atlaswas
datapublished
set. Theinwave
parameters
information.
Wave Atlas
September
2014. at 10 locations spaced at an interval
of ~50km for the period 1998 to 2012 was provided to the user.
 Provided wave atlas data set to three external users and for various in-house projects. Prepared
zz Storm surge model has been setup with high resolution decomposed domains at Gulf
the wave statistics and a report off Andhra Pradesh coast at 40m water depth using the wave
of Khambhat,
creek
for Arabian
calibration
is under
atlas data Kutch
set. Theand
waveMumbai
parameters
at 10up
locations
spaced Sea
at anand
interval
of ~50km for
the period
1998 to 2012 was provided to the user.
 Storm surge model has been setup with high resolution decomposed domains at Gulf of
Khambhat, Kutch and Mumbai creek up for Arabian Sea and calibration is under progress. Storm
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progress. Storm surge model for Bay of Bengal is under progress with integrating various
high resolution
domains
to theismother
surge
model for Bay
of Bengal
under Grid.
progress with integrating various high resolution domains
zz







zz

zz

toEstablished
the mother three
Grid. more met stations along with tide gauge in Tamil Nadu (Muttom,
Established
more met stations along
with Pradesh
tide gauge
in Tamil Naduand
(Muttom,
Mandabam
Mandabam three
and KadalurPeriyakuppam),
Andhra
(Machilipatnam)
Andaman
Islands
(HutBay) in additionAndhra
to the existing
and
KadalurPeriyakuppam),
Pradeshobservatories.
(Machilipatnam) and Andaman Islands (HutBay) in
addition
to
the
existing
observatories.
A coastal wave rider buoy was deployed at 2 km south off Vizhinjam port at 23m water
Adepth
coastal
buoy was
at 2 km south
Vizhinjam
port at 23m Seaport
water depthon10
onwave
10th rider
February,
2015deployed
in collaboration
with off
Vizhinjam
International
February,
2015 The
in collaboration
with
Limited
(VISL).
Limited (VISL).
wave data will
be Vizhinjam
utilised for International
validating theSeaport
model results
and
coastalThe wave
data
will be utilised
for validating
results
sedimentation
transport
sedimentation
transport
studies. the
The model
wave data
on and
nearcoastal
real time
is received at
ESSO- studies.
The
wave
datainternet
on near
real
time satellite.
is received at ESSO-NIOT through internet and ARGOS
NIOT
through
and
ARGOS
satellite.
The Web based (http://tca.niot.res.in) as well as the hard copy Wave Atlas were released
th
The
Web
based (http://tca.niot.res.in)
as data
well will
as the
hardthe
copy
released on 12th
on 12
September
2014. The wave atlas
enable
endWave
usersAtlas
such were
as engineers,
September
2014.
The
wave
atlas
data
will
enable
the
end
users
such
as
engineers,
scientists, project planners, fishing community and coastal population in their day to dayscientists,
project
planners, fishing community and coastal population in their day to day activities as well as
activities as well as long-term planning.
long-term planning.

Sample
inwave
waveatlas
atlas
Sampledata
data plot
plot in
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Wave rider buoy deployment off Vizhinjam port

Wave rider buoy deployment off Vizhinjam port.

Storm surge during Oct’98 depression.
Engineering Investigations for the Kalpasar Project of Government of Gujarat
Storm surge during Oct’98 depression

The project Kalpasar for State government of Gujarat aims at construction of a dam across Gulf of Khambhat
Investigations
Kalpasar
Project
Government
Gujarat
to Engineering
impound the water
of Narmada for
riverthe
which
otherwise
drainsofinto
Arabian Sea.ofESSO-NIOT
has been
The project Kalpasar for State government of Gujarat aims at construction of a dam across
Gulf of Khambhat to impound the water of Narmada river which otherwise drains into Arabian

identified as the nodal agency to undertake all engineering investigation and modeling requirements.

Among the four components, the projects 1/4 and 3/4 are completed and the draft report is approved. The
field observations under the component 4/4 are completed and the report preparation is in progress. The
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Sea. ESSO-NIOT has been identified as the nodal agency to undertake all engineering
investigation and modeling requirements.
Among the four components, the projects 1/4 and 3/4 are completed and the draft report
is approved. The field observations under the component 4/4 are completed and the report
preparation is in progress. The numerical modeling for assessing the effect of Dam on the
hydrodynamics and morpho-dynamics of gulf under the component 4/4 is in progress.
zz

Hydrodynamic model has been calibrated for tides, currents and float tracks/drogue
paths for pre and post monsoon seasons with higher resolution mesh.

zz

Hydrodynamic model for pre and post dam scenarios has been simulated for a period of
1 year and the results has been compared to know the effect of dam on the water levels
and currents.

zz

An interim report on hydrodynamic model studies with pre and post dam scenarios has
been submitted to Kalpasar department.

zz

A detailed report on Float track observations and analysis has been prepared as part of
component 4/4 physical oceanographic observations.

zz

The phase-II (second year) meteorological and oceanographic observations at eight
locations (Diu, GPPL, Mahuva, Dahej, Daman, Hazira, Kaladara and Nirma) in the GoK
are carried out and is continuing for the third year except Mahuva and kaladara.

zz

Wave heights and storm surge for Veraval storm simulation has been carried out for
existing scenario. Storm surge model for Gulf of Khambhat with various synthetic tracks
generated based on the Veraval cyclone data is under progress.

zz

Wave model with the dam is being carried with obstacle and reflection models.

Salinity gradient in Gulf of Khambhat.
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Maintenance of Coastal HF Radar network
ESSO-NIOT established and maintains a network of 10 HF Radar systems at various regions along the Indian
coast including Andaman Islands. All stations except Gopalpur (which is hit by Phailin cyclone) are functioning
well and receive online data at regular intervals at central stations (ESSO-NIOT and ESSO-INCOIS). ESSONIOT has also installed two new HF radar station mobile bases at Tamil Nadu coast during second week of
January 2015, near KadalurPeriyakuppam under the Sustainable Shoreline Management and Technical
Criteria Atlas projects (at Perundurai and Chinnakupam with the baseline distance of 10 km). Sites are
configured for collecting surface current data and wave with the grid space of 500×500 meter with a coverage
range of 30×30 km off KPK. Data are being transferred to ESSO-NIOT central site through internet on real
time.
The HF Radar network provided the valuable information about surface currents and high wave activity during
Phailin cyclone (Manu et. al., 2015). The capability of observing ocean surface parameters on a large area
from a remotely operated location makes HFR networks a better prospect for future researches.

HF Radar 25MHz Data Reception Map
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OCEAN OBSERVATION SYSTEMS
The Ocean Observation Systems (OOS) group of ESSO-NIOT is engaged in establishment
and maintenance of Data Buoy Network for measurement of met-ocean parameters in Indian
Seas to monitor the Marine Environment and to improve weather and ocean forecasts. Deep
sea instrumented buoys have unique feature of measuring subsurface parameters up to 500m
depth in addition to the standard meteorological and oceanographic parameters observed
by conventional buoy systems.
MooredSYSTEMS
Buoy Network is performing successfully
OCEANThe
OBSERVATION
and providing valuable data The
with
high
data Systems
return(OOS)
despite
challenges
Indian
Ocean
Observation
group ofmany
ESSO-NIOT
is engaged infaced.
establishment
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of
Data
Buoy
Network
for
measurement
of
met-ocean
parameters
in
Indian
Seas
to monitor the Marine
Tsunami Buoy network is performing well and the data is being shared by ESSO-INCOIS
Environment and to improve weather and ocean forecasts. Deep sea instrumented buoys have unique feature
with National Data Buoy Center
USA.
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and
oceanographic parameters
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buoy systems.
Theincorporated
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satellite data validation. Indigenously
developed
Data
Acquisition
system
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successfully and providing valuable data with high data return despite many challenges faced. Indian
buoys having five variants are
working
satisfactorily.
Tsunami
Buoy network
is performing well and the data is being shared by ESSO-INCOIS with National Data
Buoy Center USA. CALVAL buoy is working and providing data for satellite data validation. Indigenously

ON SYSTEMS

developed Data Acquisition system incorporated in buoys having five variants are working satisfactorily.
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ALVAL buoy is working and providing data for satellite data validation. Indigenously
Hudhud, NILOFAR and NAUNAK cyclones.
sition system incorporated in buoys having five variants are working satisfactorily.

Cyclonic responses in the Indian Ocean
The buoy systems provide valuable data for scientific and oceanographic community and
k
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264NAUNAK
ship days covering
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Timely and advance predication gave enough lead time to National Disaster Management Authority (NDMA)
and Wind Speed
authorities to mitigate mobilization of coastal population to safer zones.
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Technical Advancements in Buoy Technology
IndARC
OOS, ESSO-NIOT and ESSO-NCAOR team jointly achieved
a milestone in the annals of Ocean Research on 23rd July
2014. The team became successful in establishing IndARC,
the first Indian moored underwater observatory in Polar
waters.

Deployment of INDIAN moored
underwater observatory in
ARCTIC and the team involved in
deployment

IndARC, at Kongsfjorden, just 1000 km away from North
Pole basin, holds a suite of ten oceanographic sensors for
measurement of temperature, salinity, current profiles and
other vital parameters. The data obtained by “IndARC”
would add impetus to the research on cause, impact
and effect of climate variability from a regional to global
perspective.

R-Dharsh — (Integrated Marine Surveillance
System)
R-Dharsh buoy (CB04) with Integrated Marine
Surveillance System (IMSS) for buoy Surveillance was
developed and deployed successfully off Goa on 24th
May 2014. Integrated Marine Surveillance System
(IMSS) implemented in Indian buoy programme is
R - Dharsh deployed off-Goa
first of its kind approach which provides real time
meteorological and oceanographic data, along with photo images and high definition videos
both above and below the sea surface; surrounding the buoy system using 3G telemetry
and GPRS. The images transmitted by the buoy in real time helps to monitor the sea state
and correlate with ocean data in addition to tracking the buoy system for its continuous
functioning and also alert the respective authorities, in case of any disturbances to the
buoy system. The buoys are also equipped with Automatic Identification System, the device
capable of gathering useful research and surveillance intelligence on ships in the vicinity.
IMSS has won the Societal Innovation Award given by National Research Development
Corporation (NRDC), Department of Science and Technology, Government of India.
Prakruthi — (Indigenised prototype Deep Sea
Instrumented Buoy system)
OOS
developed
and
successfully
deployed
indigenous deep sea instrumented buoy system
transmitting 106 parameters and is working off
Lakshadweep islands satisfactorily. This system has
indigenous CPU, integrated with INMARSAT and
Prakruthi off Lakshadweep Islands
capable of measuring and transmitting sub-surface
parameters up to 500m depth, currents up to 100m, radiation and rainfall data in addition to
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the conventional met-ocean parameters. This will replace imported Omni buoy system once
proven successful.

Hrudya – DAS

Deep Sea instrumental buoys.

Data Acquisition System — Hrudya
As a part of indigenous development five variants of
data loggers developed and are working satisfactorily
at Sea in various locations. Hrudya uses a low power
processor with hybrid charge controller and capable
of transmitting data through Inmarsat, INSAT, GPRS
and UHF telemetry. It is designed to interface with
various sensors and has undergone standardized
quality and environmental tests before induction.
Hrudya caters to Met-Ocean, Coastal, Tsunami and

Sagar Bhoomi
New design of Indian Tsunami Buoy System including
both surface buoy system and bottom pressure
recorder has been developed which has longer
endurance of two year life expectancy. A successful
field trial of surface buoy system was conducted in
Bay of Bengal and the buoy system is found to be
stable at sea. Subsequently, a surface buoy with
mooring system (2280m) was deployed in Bay of
Bengal at ITB09 location and the surface buoy
system is working satisfactory till today.
RoboFish

Sagar Boomi deployed at TB09

To develop a new ocean observational technique,
bio-mimicking the marine living beings like fish is
explored. In order to enhance the range capabilities
of underwater vehicles meant for long missions,
there is an obvious need to develop features with
minimum energy consumption in this regard.

RoboFish sea trial off-Chennai

The primary objective of the Autonomous Ocean
Observation Robotic fish is to perform underwater
sampling within defined range of operation using a
set of payload sensors.

Pop-up buoy
A pop-up design tsunami buoy mooring is being developed by OOS. Initially it will act as
subsurface mooring and the surface unit will popup once it detects a tsunami event and will
start transmitting the data. Thereafter, it will act as surface buoy.
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Interaction with International organizations
Indo US collaboration – Bay of Bengal- ASIRI-Air Sea Interaction Research
Initiative
The Air Sea Interaction Research Initiative and Ocean Mixing and Monsoon Experiment
(ASIRI-OMM) project is a collaborative program between Earth System Science Organization
(ESSO), India and USA. This program aims to improve predictive monsoon models through
study of air-sea fluxes and upper ocean processes in BayofBengal and focus on the effects of
Bay of Bengal Freshwater flux on Indian Ocean Monsoon. Persistence of shallow stratification
in the North Bay of Bengal is important for monsoon air sea interaction.
Under this project, six cruises have been undertaken, involving US Research Vessel Roger
Revelle and Indian Research Vessel Sagar Nidhi. One workshop at IISc Bangalore and
one science meet involving 22 US scientists, 29 Indian Scientists and young researchers
was conducted by ESSO-NIOT at Chennai. A buoy with flux mooring of Woods Hole

Oceanographic Institution was successfully deployed in December 2014. Further, more than
10000 underway CTD profilers and 500 line km of upper ocean ADCP current profiler data
were collected. Three scientists from OOS team presented papers during the ASIRI-OMM
workshop conducted at Chennai during December, 2014. A science meet was organised
during 16 - 18 December 2014 and US delegates interacted with Indian students including
scientists from OOS.
Through Ministry initiated collaborative efforts with WHOI USA, JAMSTEC Japan, South
Africa, Peru and Norway, LOI is signed with Woods Hole Oceanographic Institute (WHOI),
USA and Japan Agency for Marine Earth Science and Technology (JAMSTEC) for the
technical cooperation in ocean observations. Dialogues are initiated between India and Peru
to conduct bilateral workshop in order to identify various collaborative agencies from both
the countries. The objectives will be achieved by capacity-building on both sides through:
Technology transfer and skill development and training. This will greatly help us to interact
with the international experts and take up collaborative works in ocean observation and
research activities. Delegates from South Africa visited ESSO-NIOT and discussed on various
aspects to identify areas for collaborative initiatives.
Research Initiatives
The data obtained from these buoys were made use for the better understanding of the
dynamics behind the various phenomena in the northern Indian Ocean. The availability of
long time series of data from these OMNI buoys at selected locations complementing both
RAMA buoys and ARGO profiling floats is very crucial for studying the evolution warming
of both the basins and the life cycles deep depressions, cyclones and severe cyclones.
The signature of intra-seasonal oscillations in the observed parameters can be better
characterized with the help of these buoy data. Various research activities were initiated
which have been classified into validation of the data, freshening of the Bay of Bengal,
warming of the Arabian Sea, estimation of heat flux terms and studies on the surface wave
characteristics. Two projects were initiated for the validation of satellite data; one for the
validation of downwelling irradiance from the MODIS with NIO, Goa ; and another for the
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VESSEL MANAGEMENT CELL
The main objective of Vessel Management Cell (VMC) is Operation, Maintenance and
Management of MoES vessels. VMC is providing research vessels to various users under
MoES & research institutes for successful implementation of Ocean related programmes
as recommended by JSTAC (Joint Scientific and Technical Advisory Committee). There is
a wide range of user requirements w.r.to facilities onboard ships and VMC is facilitating
those requirements effectively. VMC team is actively involving in technical management of
vessels through periodic inspections, Organizing scientific facilities onboard, Planning and
execution of scientific program as per JSTAC guidelines, Intervallic dry docking activities
and also ensuring that all vessels fulfil Class requirements.
Other major activities of VMC includes, procurement of onboard scientific equipments and
spares, preparation for all cruises, coordination with the team till end of cruise through
offshore and onshore support for both scientific and ship team and procurement of new
research vessels. In addition, VMC also handles a research project of MoES - “Geoscientific
studies of Exclusive Economic Zone of India” - multibeam based bathymetry survey upto
500m from shore along the entire east coast of India & Andaman & Nicobar Islands. Further,
ESSO-NIOT/MoES is under the process of acquisition of two new coastal research vessels
of similar kind as a replacement for existing CRVs Sagar Paschimi and Sagar Purvi, which
are almost 16 years old. These new ships are proposed to be utilized for shallow water
operations along entire Indian coast for the various programmes of MoES.
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 of the Ministry of
Earth Sciences and to provide services to the other agencies like Universities and Research
Institutes for surveys and data collection. The Buoy Tender Vessel ‘Sagar Manjusha’ is
involved in the National Data Buoy programmes and other projects of the ESSO-NIOT and
other institutes.
The Technology Demonstration Vessel ‘Sagar Nidhi’ is catering to the ongoing and the new
programmes of the MoES such as the Autonomous Coring System (ACS), deep sea mining,
Remotely operable Submersible (ROSUB), Remotely Operable Vehicle (ROV), Autonomous
Underwater Vehicle (AUV), Southern Ocean Expedition (SOE) supporting the Underwater
Observations Systems and Instruments and to act as support platform for the various
research and technology development activities planned by the Ministry.
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Vessel Utilization Report during April 2014 to March 2015
Sagar Nidhi
Days of
Vessel Utilization
/ Cruising

Sagar
Nidhi

Days for
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Successful completion of Scientific Activities of Sagar Nidhi:
o

72

No. of Cruises Undertaken

Successful completion of Tropical Indian Ocean Cruise- NCAOR
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Successful completion of Scientific Activities of Sagar Nidhi
zz Completion of Tropical Indian Ocean Cruise - NCAOR

Multiplankton Net

Bongo Net

CTD

zz

Completion of Ocean Mixing & Monsoon Cruise - IISc/INCOIS

zz

Deployment and retrieval of Tsunami and OMNI Buoys OOS- ESSO-NIOT

zz

Deployment and recovery of glider.

Lagrangian Float
zz

Glider recovered

Successful Recovery of Torpedo - NSTL and DST - ESSO-NIOT

UCTD measurements

Torpedo Recovered onboard
Sagar Nidhi
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zz

Rescued the flooding Fishing Vessel Kesavan Off Nagapattinam and towed back to
Nagapattinam safely and handed over to the concerned authority. Coast Guard was
also informed.

zz

The effort was appreciated by Coastguard & Fishing community.

FV Kesavan towed back to Nagapattinam safely
using Sagar Manjusha
zz

Deployment and retrieval of BPR System for Ocean Electronics

zz

Deployment of ambient noise system for Ocean Acoustics

zz

Installation of Fleet Broad Band (FBB) onboard Sagar Manjusha

FBB system installed onboard Sagar Manjusha
zz

Completion of Water, Grab and Core sample and CTD data collection : ICMAM

Sound Velocity Probe
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Acquisition of two new CRVs
zz National open e-tender was floated on 15th December, 2014 for design, construction and
delivery of two coastal research vessels.
zz

Pre-bid meeting held on 19th January, 2015.

zz

Bids were received from bidders on 19thMarch 2015.

zz

ESSO-NIOT/IMU is examining the same.

zz

These vessels are proposed to be multipurpose research vessels suitable for coastal
research and offshore survey operations. Vessel shall be used for a variety of applications
such as coastal pollution monitoring, seabed mapping, oceanographic, meteorological
and weather buoy maintenance etc.,

zz

Salient Features of New CRVs:
Low draught to operate the vessel in the coastal areas/Shallow waters.
-

zz

General Specifications (Tentative)
Length Overall (approx) : 41.25 m
Length BP
: 36.50 m
Breadth Moulded
: 9.00 m
Depth up to Main Deck : 4.00 m
Draft (Moulded)
: 2.50 m
Accommodation
: Scientists - 8 Nos,
Officers & Crew-12 Nos
Endurance
: 15 days
-

zz

Low free board to collect surface samples easily.
Large Deck space to carry out sample collection/storage/to place more equipments
on the deck etc.
Well established laboratory facilities and large lab space to carryout onboard analysis
without any compromise.
Good Sea-Keeping capability to ensure the comfort of the scientists so that they can
focus on scientific study.
Low noise and vibration to ensure good quality of data.

Hull Form

: Mono-hull.

Major Scientific Equipments
BOD Incubator
Laminar Flow
Milli Q
UV Spectrophotometer
Zoom stereo Microscope
Dosimate
Auto Analyzer
Thermosalinograph
Multibeam echo sounder
ADCP
Sub Bottom Profiler.
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CARBON DI OXIDE OCEAN SEQUESTRATION
TECHNIQUES
The role of the increasing amount anthropogenic emissions of greenhouse gases particularly
carbon dioxide in the atmosphere CARBON
is being studied
to ascertain its adverse effects on the
DI OXIDE
global climate. Considering
the SEQUESTRATION
present level of the meanTECHNIQUES
monthly concentrations of carbon
OCEAN
dioxide (CO2) in the atmosphere reportedly reaching 400 ppm, it is highly imperative to
of the Intergovernmental
Panelemissions
on ClimateofChange
observation
take steps
to
The role take
of thenote
increasing
amount anthropogenic
greenhouse
gases to
particularly
carbon
dioxide in
study
the
effects
and
to
identify
possible
means
of
mitigation,
especially
with
reference
the atmosphere is being studied to ascertain its adverse effects on the global climate. Considering the present
to the
point
sources
for carbon dioxide
emissions
such
iron and
cement reaching 400
level of the
mean
monthly
concentrations
of carbon
dioxide
(COas2) power
in the plants,
atmosphere
reportedly
etc. The iron and steel industry is reported to account for 3-5% of global carbon
ppm, it isindustries,
highly imperative
to take note of the Intergovernmental Panel on Climate Change observation to take
dioxide emissions. Capture of the carbon dioxide emissions from the industries and fixing
steps to study the effects and to identify possible means of mitigation,, especially with reference to the point
in the industrial wastes such as slags containing oxides of calcium and magnesium is being

sources for carbon dioxide emissions such as power plants, iron and cement industries, etc. The iron and steel
considered in mineral carbonation. For conducting carbonation experiments for utilizing the
industry is reported to account for 3-5% of global carbon dioxide emissions. Capture of the carbon dioxide
steel slag material the laboratory facility is being established at ESSO-NIOT. The work is
emissions from the industries and fixing in the industrial wastes such as slags containing oxides of calcium and
being processed through the new initiatives on the Climate Change Studies program of the
magnesium
is being considered in mineral carbonation. For conducting carbonation experiments for utilizing
Ministry.
the steel slag material the laboratory facility is being established at ESSO-NIOT. The work is being processed
Laboratory
Studies
Mineral
Carbonation
of Slag of the Ministry.
through the
new initiatives
on on
thethe
Climate
Change
Studies program
Detailed experiments were performed for direct and indirect carbonation (with catalyst)
of steel slag using carbon dioxide and flue gases for various particle sizes (<75 µm to
1000
µm) in on
a 1000ml
reactor
equipped with
Laboratory
Studies
the Mineral
Carbonation
of heater
Slag and stirrer. In the direct carbonation
method, steel slag weighing 50g is placed in 500 ml distilled water, with a liquid-to-solid
Detailed (L/S)
experiments
were
performed
for direct
carbonation
(withrpm,
catalyst)
of steel slag using
ratio (1-10
kg/kg).
The stirring
rateand
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5-30particle
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with each
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fluevaried
gasesbetween
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in presence
of carbon
dioxide
supplied through
a regulator
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and stirrer.
thefor
direct
carbonation
method,
steel
slag weighing
50g is placed
in 500 ml distilled
controlled
cylinder.
water, with a liquid-to-solid (L/S) ratio (1-10 kg/kg). The stirring rate was varied between 200-800 rpm, the

reactor pressure
was varied between 5-30 bar and temperature between 40-100°C with each reaction carried
Carbonation experiments were conducted using the flue gas with the composition of 12.4%
out for 5 hours
in presence
of O
carbon
dioxide77%
supplied
through
CO , 6.2%
H O, 4.4%
, remaining
N (weight
%).a regulator controlled cylinder.
2

2

2

2

Schematic Diagram of Carbonation Reactor Set Up
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Schematic Diagram of Carbonation Reactor Set Up

Carbonation experiments were conducted using the flue gas with the composition of 12.4% CO2,

Variations of carbonation efficiency with different process parameters such as particle size,
stirrer speed, temperature and pressure shows that the decrease in the particle size of
the slag increases the carbonation efficiency due to increase in exposed surface area of
the particle. The rotation of the stirrer enhances the reaction of the steel slag in the water
and simultaneously releases the oxides of the calcium and magnesium. It is also observed
that the increase in temperature and pressure, increases the leaching of the calcium or
magnesium from the steel slag, which in turn converts corresponding carbonates.

of carbonation
efficiency
process
variable.
Variation Variation
of carbonation
efficiency
withwith
process
variable
Variations of carbonation efficiency with different process parameters such as particle size, stirrer speed,
temperature and pressure shows that the decrease in the particle size of the slag increases the carbonation
Scanning Electron Microscope Analysis
efficiency due to increase in exposed surface area of the particle. The rotation of the stirrer enhances the
The structural
andsteel
morphological
were conducted
for
unreacted
and reacted
steel
reaction of the
slag in the wateranalysis
and simultaneously
releases the
oxides
of the calcium
and magnesium.
o
It is also of
observed
thatsize
the increase
temperature
andofpressure
the leaching of
of the
or
slag samples
particle
of <75 inµm,
pressure
25 barincreases
and temperature
80 calcium
C using
magnesium
from
the
steel
slag,
which
in
turn
converts
corresponding
carbonates.
the Scanning Electron Microscope (SEM). The reacted steel slag sample resembles the
Scanning Electron Microscope Analysis: The structural and morphological analysis were conducted for
calciteunreacted
structure.
and reacted steel slag samples of particle size of <75 µm, pressure of 25 bar and temperature of
80oC using the Scanning Electron Microscope (SEM). The reacted steel slag sample resembles the calcite
structure.

LD 75 Slag Unreacted

LD 75 Slag Reacted

LD 75 Slag Unreacted
LD 75 Slag Reacted
Scanning Electron Microscope images of unreacted and
Scanning Electron Microscope images of unreacted and reacted steel slag (<75 µm, 25 bar, 80 °C)
reacted steel slag (<75 µm, 25 bar, 80 °C)
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Feasibility Study to use Converted Carbonates as Coastal Protection Structures
The carbonated slag blocks were prepared using concrete and steel slag with the compositions
of 75g of cement, 160g of sand, 200g of concrete chips as the gravel material and sufficient
water to match a mix design of M30. The gravel material for raw steel slag block was steel
slag and similarly for carbonated block the gravel material was carbonated steel slag. The
blocks were cured for three days before immersing in 750 ml of sea water. The pH change
of seawater with time was observed for 90 days to understand the environment suitability
of the blocks for the artificial reefs. The pH of the sea water was measured as 8.05 before
the immersion of the blocks.It was observed that there was an increase in pH in all the
three cases. The temporal variation of seawater pH with the immersion of the blocks of
raw concrete, raw slag and carbonated slag show increase in pH by 0.3 for concrete block
and 0.8 for steel slag and carbonated slag blocks. The increase in pH was due to the initial
dissolution of calcium oxide in the sea water and observed pH range may be suitable for the
growth of the marine organism’s i.e corals.

pH change after soaking blocks of concrete, steel slag
and carbonated slag in sea water.
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COMPUTER MAINTENANCE CELL
Computer Maintenance Cell (CMC) caters to the computer hardware and software
requirements of the technology groups and also maintains the infrastructure facilities
including LAN (Local Area Network, ensures uninterrupted service through 1.0 Gbps and
25.0 Mbps capacity from NIC (National Informatic Centre) and Vodafone respectively.
CMC also maintains the video conference and tele-presence facilities of the campus.
It extends support for computational needs, presentation and Wi-Fi needs for seminars,
conferences and workshops. Wi-Fi installations are enabled in Panikkar Hall, Varuna Hall,
Rajendra Chola Hall and in the Guest House.

Network
Routing Rack

Tele-Presence Facility

Email and Storage
Severs

Integrated Office Automation System (IOAS)
Moving towards paperless office, as per Government guidelines, Integrated Office Automation
System (IOAS) is being implemented in NIOT. As a part of IOAS, different modules for each
of the Administrative functionalities such as Establishment & Personnel, Stores & Purchase
and Finance & Accounts are being made available online.
Major Accomplishments
zz Implementation of Leave Management System as part of Establishment & Personnel
module.
zz

The modules such as Publications, Guest House booking, Vehicle Request, Crane Fork
Lift Request, Visitor Appointment Request, Air Travel Request and Library Application
are also tested and being implemented.
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Major softwares that are being used by various departments and supported by
CMC.
Drafting and
Modelling

Analysis

General Purpose
Softwares

Project Monitoring /
Administrative

Ansys*

MathCAD*

Primavera

Pro-E

CFD - Fluent

Matlab*

Oracle

AEGIS

Mike 21

AutoCAD*

Solid Works Grapher Orcaflex
Mike C Map

ITI Simulation

Surface
Modelling
Simulation X
Plaxis

Lab View

Micro Soft Project

Code Vision

SAP-2000

Conrad

STAAD Pro
Arc-GIS*
HTRI

LMS Sysnoise

(The items with * are procured and maintained by CMC)
Establishment & Personnel - Leave Management System module - IOAS

Establishment & Establishment
Personnel
- Leave Management System module - IOAS
& Personnel - Leave Management System module - IOAS

Establishment &Establishment
Personnel
– LTC module - IOAS
& Personnel – LTC module - IOAS
Establishment & Personnel – LTC module - IOAS
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CAMPUS DEVELOPMENT
In order to cater to the requirement of Research & Development activities of different groups
at NIOT Campus, the following Civil & Electrical activities have been completed as part of
campus development work.
Submersible integration facility with a built up area of 1745 Sq.m, Buoy test facility with
built up area of 675 Sq.m, Extension of VMC for office facilities with built up area of 370
Sq.m, provision for 5T and 20T EOT cranes, and common storage yard with built up area of
1460 Sq.m have been constructed.

Submersibles
Integration facility

Buoy test facility

VMC Extension

Common Storage

In view of the growing R&D activities and new technology projects, infrastructure
development has been taking place and electrical power demand has grown. Hence there
is a need to modify the existing HT/LT electrical infrastructure to enhance to 1200 kVA and
work has been completed.

Modification of HT/LT Infrastructure work

Common facilities
Construction of the following
facilities has been completed.

common

zz

Project Display Hall to display and
demonstrate the achievements of NIOT.

zz

A new 100 kVA transformer and 11 kV
switch yard for providing electricity
exclusively for Canara Bank and SBI
ATM buildings.

zz

Chemical storage yard for storing the
chemicals of MBT programme.

zz

Temporary fencing on the eastern side
of compound wall.

100 kVA transformer
and 11 kV switch

Chemical Storage yard

Project Display
Longue Hall

Temporary fencing
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NIOT - AN ENVIRONMENTAL FRIENDLY CAMPUS
Introduction
National Institute of Ocean Technology campus is situated in the southern part of Chennai.
Institutional campuses such as NIOT, shelter native biodiversity with in metro cities are like
protected ecological landmass. These habitat complexes provide certain degree of protection
and continue to support their respective biodiversity.
Since its inception in the year of 2000 NIOT campus has witnessed a steady increase of
bird population. Various water birds, terrestrial birds, butterflies, reptiles, amphibians and
insects have become common sight from 2004. Then onwards, NIOT campus is providing
safe shelter for a pelicanary and a heronry.
Water birds
In India, out of around 1230 bird species 23% are water birds. NIOT campus is nestled
between two important bird sanctuaries namely Pulicat Bird sanctuary which is around
60 km in the east and Vedanthangal bird sanctuary, located around 60kms south west.
The adjacent Pallikaranai marsh attracts many breeding resident, long distant and local
migratory birds. There are few other seasonal ponds and lakes around NIOT which are
probably hunting and roosting grounds for many water birds. Nelappattu bird sanctuary is
located around 100 kms north of NIOT which is one of the biggest pelicanary in South Asia.
So far 30 water birds were seen in NIOT campus. Out of them the big birds like Spot Billed
Pelican, Black Headed Ibiss, Spoonbill, Painted Stork, Open Bill Stork and Glossy Ibiss are
breeding here. The first two species are having near threatened status in IUCN red list.
Arrival and departure of birds in groups depending on the monsoon season. In general birds
were seen breeding, roosting and feeding throughout the year except during rainfall. Being
a thorny plant, Prosopis juliflora which are fringing out in stretches on the back end of the
campus provides safety and nesting substrate for the birds.

Ecological gradient of the species are evident in the population in top to down strata
distribution, starting from the top, Pelicans occupying canopy and the next strata consists
Painted Storks followed by Openbill Stork, Ibiss, Herons, Egrets and Cormorants. Dab Chicks
were among grasses and weeds near water surface.
The near threatened Spot Billed Pelican has a major share of the total population in the
campus. The decline of the species was predicted during the early part of the 19th century.
In view of these alarming facts, the Bombay Natural History Society undertook studies and
surveys in southern India during 2000 to 2003 and in 2004. The status of the species in
southern India was found to be deceptive. However, the study showed considerable increase
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in its population compared to earlier estimates. A maximum number of 400 Spot Billed
Pelicans were observed in the campus.
Efforts are taken and decisions are made from eco-centric point of view to protect the
diversity inside the campus and we wish to preserve this small protected region for our
future generations to have.

Birds seen in the NIOT Campus
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LIBRARY
The Library is primarily intended for NIOT researchers, but interested research scholars,
project students are also allowed to use the library with prior intimation & permission from
appropriate authority, so that the information and knowledge are disseminated.

A view of the book collections at the Library

Library subscribes to 22 printed journals, 117
online journals (offered by the ESSO, MoES,
consortium) and 5 Hindi magazines. The
current journals/periodicals are displayed in
periodical section in addition to online Science
Direct journals. The library facility is also
being utilized by students from IIT Madras,
other colleges and institutions on request
basis. The online journals can be accessed at
the Library website. Newspapers are kept in
the library for general reference.

The holdings of the Library consist of around
5,200 volumes, including scientific books,
Hindi books and monographs. Library has
an extensive collection, such as reports,
series and conference proceedings as well
as international publications. Once in a
month an acquisition list is compiled and
published at the Library website. The Library
website provides a collection of links to other
institutional library information also. Users
from NIOT can also access other libraries
such as British Council, IIT Madras, Chennai,
and Anna University to cater to their needs
under the Inter Library Loan. A total of 87
Hindi books are procured for the year 201415.

A view of Book Exhibition organized within
ESSO-NIOT during October 29-30, 2014

Library has conducted a two day Book Exhibition during 29 to 30 October’ 2014. Around 300
Scientists and Technical staff utilized the same. The technical books recommended for the
leading projects of NIOT were procured in addition to personal orders.
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IMPLEMENTATION OF OFFICIAL LANGUAGE
AT ESSO-NIOT
Implementation of Official Language policy have been set up in ESSO-NIOT Chennai in
accordance with instructions issued by Department of Official Language. The officers
responsible ensured compliance on usage of Hindi in official correspondence, compliance
of Sec 3(3), reply of letters in Hindi to letters received in Hindi, printing of forms etc. in
bilingual
Hindi training
zz Training through intensive training program
	During the year under report, 25 staff members have passed ‘Prabodh’ Hindi course
and 2 staff members passed ‘Praveen’ Hindi course. They were given cash award and
personal pay for a period of 1 year was also granted to eligible staff members.
zz

Training through Correspondence Course

	18 staff members were nominated for Hindi training through correspondence course in
Prabodh, Praveen and Pragya.
zz

Status of trained staff members
Out of 164 existing staff members, 101 staff members are trained in Hindi as on
31-03-2015.

Hindi Fortnight Celebrations
zz ESSO-NIOT
celebrates
Hindi
fortnight every year. Hindi fortnight
was celebrated with enthusiasm
between 15th and 27th September
2014.
zz

Various competitions were conducted
separately for Hindi speaking and
non-Hindi
speaking
employees.
Staff members have participated in
the competition in large numbers.
A prize distribution function was
held under the chairmanship of
Dr.M.A.Atmanand, Director, ESSONIOT with Mr. Navanath Kamble,
Dy. Director, Hindi Teaching Scheme
(HTS) as the Chief Guest.

zz

ESSO-NIOT, OOS group won the
first prize for “Usage of Hindi
Correspondence” during the Hindi
fortnight celebration held at ESSONIOT on 25th September 2014.
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Conduct of Hindi workshops
zz A total of five Technical Hindi workshops were conducted during the year 2014-15
on various subjects pertaining to different groups of ESSO-NIOT to strengthen the
knowledge of staff members and to motivate them to fluently converse and project their
work in Hindi. A total of 127 staff members have participated therein.

Purchase of “SARANSH” Software for progressive usage of Hindi
zz “SARANSH DIGIBOARD” a bilingual software compatible with Unicode Technology
together with Adhyapak and Glorious India was purchased and installed in all computers
and necessary training imparted to officials working on them.
Conduct of OLIC meetings
zz 4 meetings of Official Language Implementation Committee meetings were conducted
during the year on i) 23-7-2014 (for qtr. ending 30-6-2014), ii) 25-9-2014 (for quarter
ending 30-9-2014, iii) 31-12-2014 (for quarter ending 31-12-2014), iv) 10-4-2014 (for
quarter ending 31-3-2015).
Quarterly reports for progressive use of Hindi
zz Quarterly reports (on line) on use of Hindi for the quarter ending 30-6-2014, 30-9-2014,
31-12-2014 and 31-3-2015 were prepared and sent to Regional Implementation Office,
Cochin and MoES, New Delhi.
Participation in Rashtriya Hindi Vaigyanik Sangosthi
zz ESSO-NIOT represented in Rashtriya Hindi Vaigyanik Sangosthi held during 30-31, July,
2014 at IITM, Pune.
Participation in TOLIC meetings
zz ESSO-NIOT represented two representatives in the TOLIC meetings held on 07.07.2014
and 21.11.2014.
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TRAININGS / MEETINGS ORGANIZED
Training programme on open sea cage culture

A training programme on Open Sea Cage Culture was
conducted on 4th November 2014 at Rameswaram,
wherein 85 participants including fishermen, self-help
groups and entrepreneurs participated.

Training on SCUBA Diving

Conducted a training on SCUBA diving at Port Blair.
Trained 3 Central Marine Fisheries Research Institute
(CMFRI) and 5 Central Island Agricultural Research
Institute (CIARI) Scientists as Open water SCUBA divers.
Inter Laboratory Comparison
ILC final meeting was conducted on October 8-10, 2014.
Scientists from VNIIFTRI Russia, WTD 71 Germany, NPL
Delhi, NSTL, NPOL and NPL India participated in the
final meeting. It has been concluded that the results of
comparison illustrated that calibration at ESSO-NIOT
conforms with the International standards and is on par
with the Internationally acclaimed laboratories.
Fishermen Awareness Programme
Awareness programme was conducted by Mr. Punna
Prasad, Mr. Senthil Kumar and Mr. R K. Muthumani during
May 2014 at Kasimedu and Royapuram Fishing harbour,
Chennai to create awareness on buoy programme and to
avoid vandalism.

Fisherman awareness and community interaction
programme was conducted at Goa in association with
Indian Coast Guard and Fisheries.

During the programme, the importance of buoys and its
usage was highlighted to the fishing community and their
help and cooperation was sought to safe guard the buoys.
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Women’s day Seminar
The ‘Internal Complaints Committee’ with external member Smt.D. Nagasaila, Advocate,
Madras High Court, which met on 18.12.2014 appreciated ESSO-NIOT for maintaining a
good and conducive work environment for women. The Committee suggested sharing the
system being followed by ESSO-NIOT with other organizations for their benefit. Hence a
seminar on “Creating a conducive work environment for Women” was organized as a part
of the International Women’s Day celebration, on 6th March 2015 at ESSO-NIOT, Chennai
in which staff of external organizations such as NIWE, ICMAM, CSIR_CLRI, CIPET, Canara
Bank, CTS, ANSYS, Kamakshi Hospital and other organizations participated apart from
NIOT staff. The work atmosphere for women was presented by senior women scientists of
ESSO-NIOT, which was well appreciated by the other institutions. A panel discussion on
“Creating a conducive work environment for women and women empowerment” was also
held as part of the programme.
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CONFERENCES / WORKSHOPS ORGANIZED
International Symposium on Underwater Technology (UT-15)
The International symposium on Underwater Technology (UT-15) was organized and
conducted by ESSO NIOT Chennai during February 23 – 25, 2015 in association with IEEE OES
India Chapter and IEEE Japan Chapter. About 260 delegates from 17 countries participated
in the symposium consisting 3 Plenary and 11 Keynote talks from eminent researchers in
the field, 80 Oral presentations in 14 Technical sessions and 41 Poster presentations from
students and professionals.

The Chief Guest, Dr. Susan K. Avery, President and Director of Woods Hole Oceanographic
Institute (WHOI), USA, inaugurated the Symposium and delivered the inaugural speech on
“Ocean and Atmosphere Interaction”. Dr. Hitoshi Hotta, Director, Japan Agency for Marine
Science and Technology (JAMSTEC), presented the technological advances at JAMSTEC.
Dr. René Garello, President, IEEE-OES visited NIOT for the first time and presented an
overview of IEEE-OES activities. Prof. Tamaki Ura, briefed the activities of IEEE-OES, Japan
council and Prof. Rajendar Bahl presented the activities of IEEE-OES India Chapter.
The well attended symposium concluded with the Valedictory function and Prize distribution.
A panel discussion was held, which was moderated by Prof. Rajendar Bahl, Chair, IEEE OES
India Chapter, and the panel members were Dr. René Garello, Prof. Tamaki Ura, Dr.William
Kirkwood, Prof. P. R. S. Pillai, Dr. M.A.Atmanand and Mr. Dinesh Babu. The panel discussed
at length on issues such as the importance of industrial participation in research activities
through research parks and increased academic involvement in the professional bodies such
as IEEE. Dr. René Garello distributed the prizes to the three student poster competition
winners.
The symposium ended with the vote of thanks from Dr. M.A.Atmanand.
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SEASuM - Vizag 2014

ESSO NIOT conducted a workshop named
‘Shoreline Erosion Assessment and Sustainable
Management,
SEASuM-Vizag
2014’
at
th
Visakhapatnam on 24 July 2014. The objective
of the workshop was to gather information from
the stakeholder organizations regarding their
contribution to the problem /solution, available
data and willingness to collaborate for the common cause.
Indo-US joint cruise - Roger Revelle
As part of Indo – US collaborative programme under ASIRI-OMM (Air Sea Interaction
Research Initiative - Ocean Monsoon and Mixing) project, OOS Team participated in Indo –
US joint cruise in vessel Roger Revelle.

Vessel Roger Revelle had a port call at Chennai, and researchers from 15 US institutions,
and scientists / researchers from Indian institutions participated in the joint cruise. The
cruise was carried out to understand upper ocean process, Vertical Mixing, North-South
variability in Atmospheric conditions, processes that govern monsoon initiation, study on
biophysical process and Marine mammals observations.
ASIRI-OMM meeting Mahabalipuram

Under Indo – US collaborative
programme
on
Air
Sea
Interaction Research Initiative
- Ocean Monsoon and Mixing
(ASIRI-OMM),
a
Science
meeting was organised by OOS
team at MGM Resorts, Chennai
during December 2014.

Inauguration of Buoy Test Facility (BTF)
New “Buoy Test Facility” building was inaugurated
by Dr. Shailesh Nayak, Chairman GC ESSO NIOT &
Secretary, Ministry of Earth Sciences, Govt. of India
in the August presence of Members of the Governing
Council on September 12, 2014. BTF has an area of
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370 sq.m. and the ground floor bay is equipped with 5 Ton EOT crane having full access in
the bay.
Inauguration of Submersibles Integration Facility
A state of the art Submersibles integration facility was
inaugurated by Dr. Shailesh Nayak, Chairman GC ESSO NIOT
& Secretary, Ministry of Earth Sciences, Govt. of India in the
August presence of Members of the Governing Council on
September 12, 2014.
Book Release
Books on wave energy were published by ESSO-NIOT in January 2015. ‘Wave Quest’, a
popular book on wave energy plant at Vizhinjam and ‘The Technical Journey of the Indian

Wave Energy Plant’, a compilation of technical essays was released in a function held at
NIOT campus on 23 January, 2015.

Release of the popular book
‘Wave Quest’

Release of the book ‘The Technical Journey
of the Indian Wave Energy Plant’

Wave Quest: A Technological Odyssey The Technical Journey of the Indian Wave
Energy Plant

ACTIVITIES OF STAFF RECREATION CLUB
The Staff Recreation Club (SRC) of ESSO NIOT formed under the chairmanship of Director
aims to promote various talents of the individuals through sports, cultural, literature and
recreational activities. In a meeting held on 21 January 2015, it was decided to include
ICMAM employees and elected the committee members afresh. A blood donation camp was
organized by SRC, ESSO-NIOT.
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INDEPENDENCE DAY CELEBRATION
On the occasion of the 68th Independence Day the
national flag was hoisted by the Director ESSO NIOT.
Thereafter the SRC organized various competitions
like running race, drawing and painting, lemon and
spoon race, and musical chair, for ESSO NIOT staff
and their families and distributed prizes.
REPUBLIC DAY CELEBRATION
The 66th Republic Day was celebrated in ESSO NIOT with due honour and gaiety. All the
staff members and their families were invited and various competitions like fancy dress,
patriotic songs and Swachh Bharat were held and prizes were distributed.

STUDENT AUTONOMOUS UNDERWATER VEHICLE (SAVe)
The ESSO-National Institute of Ocean Technology (NIOT), under the Ministry of Earth
Sciences, jointly with IEEE-Oceanic Engineering Society - India chapter and Ocean Society
of India conducted the 4th National competition on Student Autonomous underwater Vehicle
(SAVe) at Indian Institute of Technology Madras, Chennai on 24th January 2015 for
students pursuing engineering degree to visualize and design an autonomous underwater
vehicle. Team from SRM
University,
Chennai
has
been selected this year out
of eight teams and they
will be participating in the
international competition at
San Diego, USA which will be
sponsored by ESSO-NIOT.
ISO CERTIFICATION
ESSO-NIOT obtained ISO 9001: 2008 certifications 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. Internal audit of the ISO 9001:2008 standards
have been completed and the corrective actions taken with regard to Non Conformity reports
have been complied with. The recertification audit is scheduled for September 2015.
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VISIT OF DISTINGUISHED SCIENTISTS
Technology Day Celebration
National Technology day was celebrated by ESSO-NIOT,
Chennai on 10th May 2014. Dr.C.Durga Malleswar,
Director NSTL, and Member Governing Council,
ESSO-NIOT, gave the Technology day lecture.
Competitions on Poster presentation for Technical
Assistants and identification of instruments for Admin
staff were organized and prizes were distributed.
ESSO-NIOT Foundation Day Celebration
The 21st ESSO-NIOT Foundation day was celebrated on
5th November 2014 Dr. Anil Kakodkar, Former Director,
Chairman, Atomic Energy Commission and Atomic
Energy Regulatory Board, Bhabha Atomic Research
Centre (BARC), Mumbai, graced the occasion as Chief
Guest. Many competitions were held for scientists and
administrative staff such as Swachh NIOT, Technical
Essay Competition, Infrastructural landscape for
Seafront etc. and prizes distributed to the winners.
Electrochemistry & Corrosion Camp-2014
In
order
to
support
the
Electrochemistry & Corrosion
Camp-2014
Jointly Organised
by SAEST, Kalpakkam Chapter
& NACE International Gateway
India Section (South Zone), Earth
System
Science
Organisation
(ESSO)-National Institute of Ocean
Technology (NIOT), Ministry of
Earth Sciences (MoES),Government
of India, Chennai on 28th November
2014, an industrial visit was arranged for the 70 students including guides from 12 Schools

(various kendriya vidyalayas and local schools) to provide awareness on corrosion, their
effects and action to be taken to avoid corrosion. Interesting and informative discussions
held by showing the videos, presentations and guest lecture by Dr. R Venkatesan, Project
Director and Head Ocean Observation Systems who has been honored with prestigious
NIGIS Meritorious Corrosion Award for the year 2013 by NACE USA-India section
followed by laboratory visit.
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AWARDS WON
Societal Innovation Award

OOS team, Dr. R. Venkatesan, S.
Ramasundaram,
G.
Vengatesan,
C. Muthukumar, S. Sundar Jesuraj was
awarded with “Societal Innovation
Award” for the indigenous development
of “Integrated Marine Surveillance
System (IMSS)” by “National Research
Development
Corporation
(NRDC),
Department of Science and Technology,
Government of India.
Best Theme Award for Hindi Drama
Competition

A Hindi drama viz. Beti Bachao
(Save Girl Child) was played by
ESSO-NIOT team in a competition
arranged by Town Official Language
Implementation Committee (TOLIC),
Chennai for its member offices on 2611-2014 and was awarded with “BEST
THEME” prize.
Best Paper award
Received Best paper award in the session “Ocean Technology and Acoustics” of OSICON
2015 held at NIO Goa during March 22-24, 2015 for the Paper on ‘Fish Chorus recorded in
the Southeastern Arabian Sea’ by Madan Mohan Mahanty, G.Latha, A.Thirunavukkarasu.
MoES Award
The following staff of ESSO-NIOT have received the MoES awards for the year 2013-14
during the Foundation Day of Ministry of Earth Sciences (MoES), held on July 27, 2014 at
New Delhi.
zz

The “Certificate of Merit” young Scientists / Engineers Award in the field of Ocean
Sciences and Atmospheric Sciences have been awarded to:
- Smt.A.Malarkodi, Scientist ‘D’

zz

The “Best Employee Award” have been received by the following staff:
- Shri V.Gowthaman, Scientific Assistant Gr. ‘C’
- Shri D.Muthukumaran, Scientific Assistant Gr. ‘B’
- Smt. G.Hemavathi, Executive
- Smt.T.Latha, Executive
- Shri L.Arokia Prabhu, Multi-tasking staff
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NIOT Award
The following staffs of ESSO-NIOT have received the ESSO-NIOT Awards 2014 during the
21st Foundation Day of ESSO-NIOT, held on 5th November 2014.
Name

Designation

Shri E.Chandrasekaran

Scientific Assistant Gr. ‘B’

Smt T.Sasikala

Scientific Assistant Gr. ‘B’

Shri K.Ramasundaram

Scientific Assistant Gr. ‘B’

Shri R.Sridharan

Scientific Assistant Gr. ‘B’

Shri S.Guruprasad Rao

Junior Executive

Smt K.Vijaya Lakshmi

Junior Assistant

Shri P.S.Dheenan

Project Scientific Assistant

Shri Edwards Durai

Project Scientific Assistant

Smt A.S. Vijayalakshmi

Project Senior Executive

Shri C.Ravi Kumar

Project Senior Executive

Shri C.Venkatesan

Project Junior Assistant

PATENTS FILED (2014-15)
Authors Name

Title

Patent Application No /
date

Venkatesan R, Arul Muthiah
M, Sundar R, Ramesh K

Real time Tsunami
Monitoring System

No. 2301/CHE/2014
dated 08.05.2014

Kirubagaran R, Thirupathi K,
Ramesh N.R,
Atmanand M.A

Apparatus for Deep-sea
Microbial Culture and
method thereof

2726/CHE/2014 dated
3.6.2014

R.Srinivasan, Shijo Zacharia,
V.Gowthaman,
Tata Sudhakar, Atmanand
M.A.

Intelligent Buoy Tracking 5587/CHE/2014A dated
System
6.11.2014

NIOT-E. faecalis
Multiplex PCR detection
B. Meena, L. Anburajan, N. V. kit – A process for
Vinithkumar, G. Dharani, R.
detecting virulent genes
Kirubagaran
of Enterococcus faecalis
and a detection kit
thereof
R. Sundar, R. Srinivasan, G.
A. Ramadass, Atmanand M.A.

A system and method for
calibrating acoustic tide
gauge

5786/CHE/2014
dated17.11.2014

4360/CHE/2014 dated
5.9.2014
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Dineshkumar D, Chandran V, Muthuswamy V, Jayanthi K, Muthuvel P, Nidhi
Varshney, Ramadass G.A, Atmanand M.A, “Real-time 3D Visualization of Deep sea
In-situ Soil Tester“, Proc. of IEEE International Symposium on Underwater
Technolgy-15, held at NIOT, Chennai during February 23-25, 2015.

27.

Vishwanath B.O, Gnanaraj A.A, Shreeram Pandit, Prabu P, Sundarmoorthy V,
Muthuvel P, Ramesh N.R, Ramadass G.A, Atmanand M.A, “Development of Automated
Laboratory Based Soil Tester for Qualification of Deep sea In-situ Soil Tester”, Proc.
of IEEE International Symposium on Underwater Technolgy-15, held at NIOT,
Chennai during February 23-25, 2015.

28.

Sridhar P.S.S.R, Malarkodi A, “Efficiency measurement of an underwater acoustic
transducer using LabVIEW”, Proc. of IEEE
International Symposium on
Underwater Technolgy-15, held at NIOT, Chennai during February 23-25, 2015.

29.

Kannan R, Latha G, “Acoustic toning of marine species vocalisation by empirical
mode decomposition method”, Proc. of IEEE International Symposium on
Underwater Technolgy-15, held at NIOT, Chennai during February 23-25, 2015.

30.

Harikrishnan C, Kiran K, Malarkodi A, “Finite element analysis of underwater
acoustic vector sensor”, Proc. of IEEE International Symposium on Underwater
Technolgy-15, held at NIOT, Chennai during February 23-25, 2015.

31.

Sayanti Bardhan, Mahimol Eldhose, Dhilsha Rajapan, Rajeshwari P.M, Sreedev D,
Shijo Zacharia, Kannan C, Shibu Jacob and M.A. Atmanand, “Detection of Buried
Objects Using Active Sonar”, Proc. of IEEE International Symposium on
Underwater Technolgy-15, held at NIOT, Chennai during February 23-25, 2015.
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32.

Rajeshwari P.M, Kavitha G, Sujatha C.M, Dhilsha Rajapan, “Swarm intelligence
based segmentation for Buried Object Scanning SONAR images”, Proc. of IEEE
International Symposium on Underwater Technolgy-15, held at NIOT, Chennai
during February 23-25, 2015.

33.

Shijo Zacharia, Seshasayanan R, Tata Sudhakar, Gowthaman V, Muthukumaravel S,
Suresh G, Sarojani Maurya, Sireesha N, Thathyesh A , Suresh Kumar R, Thangarasu
P, Atmanand M.A, “Glider operations in the Bay of Bengal”, Proc. of IEEE
International Symposium on Underwater Technolgy-15, held at NIOT, Chennai
during February 23-25, 2015.

34.

Thangavel C, Muthuvel P, Sarojani Maurya, Tata Sudhakar, “Design and Development
of Non- rotary Propulsion for Autonomous Underwater Vehicles” Proc. of IEEE
International Symposium on Underwater Technolgy-15, held at NIOT, Chennai
during February 23-25, 2015.

35.

Thangavel C, Muthukumaravel S, Gowthaman V, Tata Sudhakar, Atmanand M.A,
“Mechanical System Design of Automatic Sub-Surface Floating Fish Cage” Proc. of
IEEE International Symposium on Underwater Technolgy-15, held at NIOT,
Chennai during February 23-25, 2015.

36.

Anand Kishor, Thangavel C, Muthuvel P, Tata Sudhakar, “Shape Optimization of
Vertical Profiler using Computational Fluid Dynamics” Proc. of IEEE International
Symposium on Underwater Technolgy-15, held at NIOT, Chennai during February
23-25, 2015.

37.

Thulasi Prasad N, Sucheta Sadhu, Murthy K.N.V.V, Dharani G, Phani Kumar
S.V.S, Ramesh S, Atmanand M.A, Venkata Rao M.B, Dey T.K, Balachandra Rao
P, Syamsundar A, “Carbon dioxide Fixation: Waste Material Utilization for Under
Water Applications”, Proc. of IEEE International Symposium on Underwater
Technolgy-15, held at NIOT, Chennai during February 23-25, 2015.

38.

Sisir Kumar Patra, Mohanty P.K, Mishra P, Pradhan U.K, “Estimation and validation of
offshore wave characteristics of Bay of Bengal cyclones (2008-2009)”, International
Conference on Water Resources Costal and Environmental Engineering
at Mangalore, National Institute of Technology, Karnataka Aquatic Procedia
(Elsevier), Volume 4, 2015, Pages 1522–1528, March 12- 14, 2015.

39.

Atmanand M.A, Ramana Murthy M.V, “Recent Trends in Coastal and Ocean
Engineering”, International Conference on Water Resources, Coastal and Ocean
Engineering (ICWRCOE’15), March 12- 14, 2015, Surathkal, India.

National Conferences
1.

Venkatesan G, Prakash Kumar L.S.S, Karthikeyan A, Sajeev, Rao Y.V.N, Purnima
Jalihal, “Challenges and experiences in demonstration of offshore thermo cline driven
desalination plant”, International Journal of Earth Sciences and Engineering,
Special issue on Harbour & Ocean Engineering, Vol. 7(2), April-2014, pp 447-453.

2.

Srinivasula Reddy Pilli, Sridhar M, Phani Kumar S.V.S, Ramana Murthy M.V,
“Numerical simulations on flash evaporation for Low Temperature Thermal
desalination Plants”, Workshop on Recent progress in Heat and Fluid Flow
Research, NAL, Bangalore, August 13, 2014, pp. 10-11.
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3.

Balaji D, Raju Abraham, Ramana Murthy M.V., “Experimental study on the vacuum
load of Low Temperature Thermal Desalination Plant, Trombay”, Symposium on
Desalination and Water Reuse, TSDWR 2015, Mumbai, India, January 2015, pp51-61.

4.

Sundararajan S, Ragumaran S, Karthikeyan R, Asim A. Pattanayak, Kamalakannan B,
Karuppasamy M, “Comparative study of physico-chemical parameters of coastal water
in Gulf of Mannar and Palk-Bay, southeast coast of India”, National Conference on
Recent Trends in Modern Biology & 46th Aqua-Terr Annual Conference, Dept.
of Plant Sciences, Madurai, February 27-28, 2015.

5.

Kannan R, Latha G, Raguraman G “Ambient Noise Variability along the central west
coast of India – off Goa”, OSICON-2015, held at NIO, Goa, 22-24 March 2015, pp
122.

6.

Mahanty M.M, Latha G, Thirunavukkarasu A, “Fish chorus recorded in the
southeastern Arabian Sea: a comparison study with other shallow water environments”,
OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp 123.

7.

Ashokan M, Latha G, Nithyanandam K, “Rainfall analysis using noise measurements
in shallow waters off Andhra Coast”, OSICON-2015, held at NIO, Goa, March 22-24,
2015, pp 119.

8.

Noufal K.K, Sanjana M.C, Latha G, “Noise level variability & spectral characteristics
of shallow water ambient noise at Vizag”, OSICON-2015, held at NIO, Goa, March
22-24, 2015, pp 124.

9.

Sankar M, Sivakholundu K.M, Basanta Kumar Jena, Vijaya Ravichandran, Suseentharan
V, Karunakar Kintada, “Collection of oceanographic data in macro tidal regime gulf
of Khambhat experience”. OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp
134.

10.

Suseentharan V, Sivakholundu K.M, Basanta Kumar Jena, Ravinder M, Balaji R,
“Development of Drifter Buoy for measuring currents in surf zone”. OSICON-2015,
held at NIO, Goa, March 22-24, 2015, pp 135.

11.

Abhishek Tavva, Sankar S, Vijaya Ravichandran, Sivakholundu K.M, “Evaluation
of mitigation options for sustainable shoreline management for Poompuhar coast”.
OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp 183.

12.

Kiran S, Basanta Kumar Jena, Sivakholundu K.M, “Sediment transport during Nilam
cyclone at Kadalur Periyakuppam coast, Tamil Nadu”. OSICON-2015, held at NIO,
Goa, March 22-24, 2015, pp 208.

13.

Sathish Kumar D, Basanta Kumar Jena, Usha Natesan, Sivakholundu K.M,” Nearshore
processes and littoral sediment transport at an open beach along the north Tamil
Nadu coast”. OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp 218.

14.

Prince Prakash Jeba Kumar J, Ragumaran S, Sundararajan.S, Karupasamy.M,
“Salinity induced phytoplankton dominance along Tapi estuarine eco- system”.
OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp 270.

15.

Anjali R, Jossia Joseph K, Basanta Kumar Jena, Sivakholundu K.M, “The role of wave
climate on coastal sedimentation - A case study”, OSICON-2015, held at NIO, Goa,
March 22-24, 2015, pp 223.

16.

Vyshnavi P, Basanta Kumar Jena, Jossia Joseph K, Rajkumar J, Ravibabu Mandla,
“Impact of cyclone on the coastal area through empirical relations and numerical
model”. OSICON-2015, held at NIO, Goa, March 22-24, 2015, 224.
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17.

Vimala J, Ramesh K, Latha G, Venkatesan R, “Inter comparison of NIOT Wave Buoy
data with Datawell wave rider buoy”, OSICON-2015, held at NIO, Goa, March 2224, 2015, pp 65.

18.

Phanindra Reddy A, Simi Mathew, Latha G, Venkatesan R, “Validation of GEKCO
and OSCAR products for the Indian Ocean region using in – situ observations from
moorings”, OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp 109.

19.

Lydia Kiruba R, Arul Muthiah M, Venkatesan R, Sivagami A, “A VLSI based Integrated
Data Acquisition System for Polar Observatory”, OSICON-2015, held at NIO, Goa,
March 22-24, 2015, pp 133.

20.

Sundar R, Arul Muthiah M, Elango S, Gowtham D, Venkatesan R, “Development of
dual mode communication a novel technique for real-time tsunami buoy systems”,
OSICON-2015, held at NIO, Goa March 22-24, 2015, pp 121.

21.

Jagadeesh Kadiyam, Vengatesan G, Arul Muthiah M, Vimala J, Venkatesan R, “InterComparison of collocated cup type and sonic anemometer on the moored coastal
buoy”, OSICON-2015, held at NIO, Goa, March 22-24, 2015, pp 138.

Book Chapter
1. Rajasekhar D, Narendrakumar D, Deepaksankar P.S, Ananthakrishna, Ramasundaram
K, Ravi N, “Indian Research Ships: Features and Future”, Science Reporter, Vol
51(08), August-2014, pp 32-37.
2. Chiranjeevi Vivek, Sudhakar Tata, “Tracking Ship using INSAT”, Coordinates,
Monthly Magazine on Positioning, Navigation & Beyond, Vol 10, Issue 12,
December 2014, pp 16.
3. Atmanand M.A, Ramesh S, Phanikumar S.V.S, Dharani G, Thulasi Prasad N, Sucheta
Sadhu, “Chapter 17 : CO2 Storage, Utilization Options and Ocean Applications”,
Carbon Capture, Storage and Utilization: a possible climate change solution
for energy industry, January, 2015, pp. 257-265.
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Nucleotide Sequence submitted in gene bank
Sl.

Authors

No.

No. of

Sequences

1

Anburajan, L., Meena, B., Rajaguru, S., Rajaprabhu, G., Senthil Kumar, S.,

6

2

Mary Leema,J.T., Kirubagaran,R., Dharani,G., Verma,P., Saravanan,N.,

1

3

Mary Leema,J.T., Kirubagaran,R., Dharani,G., Verma,P., Magesh Peter,D.,

9

4

Meena, B., Anburajan, L., Rajaguru, S., Rajaprabhu, G., Senthil Kumar, S.,

15

5

Meena, B., Anburajan, L., Venkateshwaran, P., Mehmuna, B., Dheenan, P. S.,

6

Rasheeda, M.K., Vijaya Raghavan, R., Kirubagaran,R.

19

7

Senthilkumar,S., Rasheeda,M.K., Rajaprabhu,G., Sendhilkumar,R.,

37

Vinithkumar, N. V., Dharani, G. and Kirubagaran, R.

Magesh Peter,D., Kumar,T.S., Padmini,J. and Vijayakumaran,M.
Saravanan,N., Kumar,T.S., Padmini,J. and Vijayakumaran,M
Vinithkumar, N. V., Dharani, G. and Kirubagaran, R.
Vinithkumar, N. V., Dharani, G. and Kirubagaran, R.

Santhanakumar,J., Suresh,C., Ganeshkumar,A., Vijayakumaran,M.,

5

Dharani,G. and Kirubagaran,R.
8

Rasheeda, M.K., Vijaya Raghavan, R., Kirubagaran,R.

9

Rasheeda M.K., Vijaya Raghavan R., Sendhil Kumar R., Dharani G.,
Kirubagaran R.

2 (NGS)
3

(metagenome
bacterial

libraries)
10

Vijaya Raghavan R., Pankaj Verma, Vishnu Priya Padmanaban, Dharani
Gopal, Kirubagaran Ramalingam

3

(metagenome
bacterial

libraries)
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INVITED TALKS
Dr. M. A. Atmanand
zz A talk on “Ocean Observations program of India”, at International Conference on Oceans
’14 MTS/IEEE, Taiwan, Taipei April 7-10, 2014
zz

A talk on “Indian Ocean Energy Programme” as a part of the inaugural conference
“Innovative Engagement for Sustainable Development: The Edinburgh-India Story”
during 15th & 16th May 2014, which Dr.APJ Abdul Kalam, Former President of India
inaugurated, at the invitation of University of Edinburgh.

zz

A talk on “Challenges and plans for improved ocean observations” Sixth National
Workshop on Science of Climate Change: Indian Ocean and Monsoon 1-2 September,
2014, Indian National Centre for Ocean Information Services (INCOIS), Hyderabad

zz

A talk on “Latest trends in Meteorological and Oceanological observations” at METOC
14 at School of Naval Oceanology and Meteorology, Kochi on October 31, 2014

zz

A talk on “Low Temperature Thermal Desalination” Trombay Symposium on Desalination
and Water Reuse (TSDWR 2015) at Trombay during January 22-23, 2015

zz

A talk on “Recent Trends in Coastal and Ocean Engineering” March 12, 2015, International
Conference ICWRCOE’15 at NITK, Surathkal.

Dr. Purnima Jalihal
zz A talk on “Can the oceans help to solve the energy and water crisis” June 27, 2014 in
Sairam Engineering Colleges, Chennai.
zz

A talk on “Design challenges in ocean energy and desalination application” March 23,
2015, AMET University, Chennai.

zz

A talk on “Challenges in Harnessing Energy and Fresh Water from the ocean”, March 22,
2015, SRM University, Chennai.

zz

A talk on “New initiatives in Seawater Desalination” February 13, 2015, PSG College,
Coimbatore.

zz

A talk on “Challenges in the design of offshore components involving multibody
dynamics and large deformations under oceanic loads” at 5th International Congress on
Computational Mechanics and Simulation (IextraS 2014), December 11, 2014, SERC
Chennai.

Dr. R. Venkatesan
zz A talk on “Underwater Vehicle and Ocean & Island” June 5, 2014, National Design and
Research Forum, The Institution of Engineers (India), Bangalore
zz

A lecture on “Instruments and sensors” in First ASIRI OMM Summer School Workshop
under OMM project of MoES, July 9, 2014, IISC Bangalore.

zz

A lecture to the students on “Science and Technology, being carried out in NIOT”, 28th
November 2014, An Electrochemistry & Corrosion camp jointly organized by Society
for Advancement of Electrochemical Science and Technology (SAEST), Kalpakkam &
NACE International Gateway Indian Section, held at ESSO-NIOT, Chennai. (Wherein 80
students with teachers from various schools of Chennai attended).
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Dr. R. Kirubagaran
zz Valedictory address in the International Conference on “Recent Biotechnological
Advancement and Utilization of Natural Resources for Betterment of Mankind” at
Karpaga Vinayaga College of Engineering and Technology, Kancheepuram, January 20,
2015.
zz

Seminar Series in Department of Zoology, University of Madras, March 2, 2015.

Dr.G.Latha
zz A lecture on “Passive acoustic techniques for identification & classification of Marine
species”, at National Centre for Biological Sciences, TIFR, Bangalore on February 4,
2015.
zz

A lecture on “Passive acoustic techniques for understanding the ocean environment” at
the workshop organized by Solid State Physics Laboratory (SSPL), Delhi on March 19,
2015.

Dr.G.Dharani
zz Lecture on “Culture of microalgae” in the National workshop on live feed culture for
aqua hatcheries at The New College, Chennai from 15-19 September, 2014.
zz

National Workshop on “Aquaculture of Sea bass – status and way forward for commercial
production” on January 28, 2015 at CIBA, Chennai.

zz

Valedictory address in the National conference on “Conservation of biodiversity” at
Karpaga Vinayaga College of Engineering and Technology, Kancheepuram on February
27, 2015.

zz

Plenary lecture in National Seminar on New Vistas in Marine Biotechnology on February
28, 2015 at Vels University, Chennai.

Dr.N.V.Vinith Kumar
zz National level meeting of experts on Bay of Bengal Large Ecosystem (BOBLME) project
organized by Fishery Survey of India, Port Blair during December 16-18, 2014.
Dr.G. Venkatesan
zz A talk on “Different techniques used for desalination of saline water” March 30, 2015 in
Valliammai Engineering College.
zz

A talk on “Keyways to sponsored research projects” July 24, 2014 in RMK Engineering
College.

zz

An invited talk for Mechanical Engineering Department inaugural function, July 21, 2014
in Misrimal Navajee Munoth Jain Engineering College, Chennai.

zz

A talk on “Research issues and challenges in Ocean technology” July 4, 2014 in KCG
College of Technology, Chennai.
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BILATERAL / INTERNATIONAL PROGRAMMES
Letter of Intent between Ministry of Earth Sciences (MoES) of The Republic of India and
Woods Hole Oceanographic Institution (WHOI) of The United States of America on Mutual
Collaboration in Ocean Science and Technology.
The Ministry of Earth Sciences
(MoES) and the Woods Hole
Oceanographic Institution (WHOI),
USA entered into a Letter of Intent
(LoI) to encourage collaboration
in the areas of mutual interest
and benefit at ESSO-National
Institute of Ocean Technology
(NIOT) Chennai on 23rd February
2015. The LoI was exchanged and
signed by Dr. Shailesh Nayak,
Secretary for Ministry of Earth
Sciences and Dr. Susan K Avery,
President and Director for Woods
Hole Oceanographic Institution during the inauguration of International Symposium on
Underwater Technology 2015 organized at ESSO-NIOT.
The key focus of this LoI will be to encourage joint research activities in the areas such
as ocean science and technology, meteorology climate sciences, ocean life, polar systems,
ocean resources and ocean circulation between both the USA and Indian Scientists.
Indo-Japan Collaboration in Ocean
Technology
An MoU was signed with Japan Agency
for Marine-Earth Science and Technology
(JAMSTEC) on Ocean Technology and
Ocean observation Tokyo Declaration and
had formed part of the Tokyo declaration in
the meeting of Prime Ministers between the
two countries.
Letter of Intent with International
Institutes
A letter of Intent between ESSO-NIOT and
University of Edinburgh was signed on
18.02.2015 for technical co-operation in ocean
energy related activities.

109

DEPUTATION ABROAD
S.

No.

Name of the officer

Countries
Visited

Programme under visit

Period

To deliver invited talk on
1.

Dr M.A. Atmanand
Director, NIOT

Taiwan,
Taipei

“Oceans 2014” at Taipei, Taiwan
and to attend preparatory

meeting for bidding for MTS/

7th – 10th, April
2014

IEEE OCEANS in India in future.
2.

3.
4.
5.

Dr G.A. Ramadass
Scientist `G’

Dr M.V. Ramanamurthy
Scientist `G’

Shri K. Mullaivendhan
Scientist `C’

Dr Purnima Jalihal
Scientist `G’

Taipei,

Taiwan
Kuwait
Kuwait
Paris

To deliver invited talk on

“Oceans 2014” at Taipei, Taiwan
and to discuss strategies for
bidding for OCEANS 2022

7th - 10th April,
2014

To attend Kuwait-India Joint

14th - 16th April,

To attend Kuwait-India Joint

14th - 16th April,

To attend 26 OES-IA Ex Co

12th - 15th May,

Workshop
Workshop

th

meeting & workshop

2014
2014
2014

To visit University of Edinburgh
for follow up of collaborative

Dr M.A. Atmanand
6.

Director,

ESSO-NIOT

Edinburgh,
UK

work on offshore numerical Tank
and conference on “Innovative
Engagement for Sustainable

Development : The Edinburgh

15th - 16th May,
2014

- India Story, sponsored by
University of Edinburgh

Under invitation of Mr.John

F.Kerry, Secretary, Department
of State, to attend the
Dr M.A. Atmanand
7.

Director, NIOT

Washington,
US

conference on “Our Oceans”
held at US Department

of State sponsored by US

Dept. of State and visits to

16th - 24th June,
2014

Woods Hole Oceanographic

Institute & Scripps Institute of
Oceanography, US.
8.

9.

Dr G. Latha

Scientist `F’
Mrs A. Malarkodi
Scientist `D’
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To participate in calibration of
Teddington,
UK

hydrophones and discussion

about the calibration process
as part of Inter Laboratory

Comparison at National Physical
Laboratory (NPL), UK

14th - 16th July,
2014

S.

No.
10.
11.
12.
13.
14.

Name of the officer

Countries
Visited

Programme under visit

Period

Dr.R.Venkatesan
Scientist - G

Mr.M.Arul Muthiah
Scientist - D

Arctic

To deploy the IndARC buoy

Dhaka,

To attend two-day international

15th July – 1st Aug
2014

Mr. B.Kesavakumar
Scientist - C

Shri N.R. Ramesh
Scientist - E

Dr M.V. Ramanamurthy
Scientist - G

Bangladesh
Germany

workshop on “Blue Economy”
To take part in study tour

organized by Ministry of New

and Renewable Energy (MNRE)

1st - 2nd Sept, 2014
22nd - 26th Sept,
2014

To participate in IOGOOS
15.

Shri S. Ramasundaram
Scientist -C

Phuket,

Thailand

workshop and Eleventh Annual

Meeting (IOGOOS XI) at Phuket
Marine Biological Center

29th Oct - 1st Nov,
2014

(PMBC)
16.

Shri S. Sundar Jesuraj

Scientific Assistant `B’

Weihai,
China

To participate in the fourth

JCOMM Marine Instrument

Workshop for the Asia-Pacific
region

21st - 23rd Oct,
2014

To participate in Seminar

on Cooperation in Research

and Higher Education as part
17.

Shri S. Ramasundaram
Scientist -C

Oslo, Norway

of official delegation on the

occasion of the President of
India visit to Norway and

13th - 14th Oct,
2014

presented Ino-Norwegian
Research Initiatives at

Norwegian convention.
18.

19.
20.

Dr R. Venkatesan
Scientist - G

Dr Purnima Jalihal
Scientist - G

Shri S.A. Sheik Meeran
Project Technician

Weihai,
China

Halifax,
Canada

Mauritius

To attend 30th session of Joint
WMO-IOC followed by 34th

meeting on the Argos Joint Tariff
Agreement (JTA-34)

To attend ExCo meeting of IEA-

OES, ICOE Workshop/Exhibition
and field visit to FORCE

To accompany the SOE team to

Southern Ocean on Sagar Nidhi

27th Oct - 5th Nov,
2014

7th - 11th Nov,
2014

26th - 28th, Feb
2015
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S.

No.
21.
22.
23.
24.
25.
26.

Name of the officer

Countries
Visited

Programme under visit

Period

Dr G.A. Ramadass

28th Jan - 1st Mar

Dr S. Ramesh

28th Jan - 15th

Scientist `G’

2015

Scientist -E

April, 2015

Dr D. Sathia

29th Jan - 15th

Narayanan

Scientist `D’
Shri R. Ramesh

Antarctica

To undertake the 34th Indian

April, 2015

Antarctic Expedition

Scientist - D

Shri G. Harikrishnan
Scientist - D

Shri A. Vadivelan

Scientific Assistant `B’
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28th Jan - 15th
April, 2015

MEMBERSHIP IN COMMITTEES
Dr.M.A.Atmanand, Director, ESSO-NIOT
zz Founding Chairman of IEEE Oceanic Engineering Society in India.
zz

Senior Member of IEEE.

zz

Life Member of Ocean Society of India (OSI).

zz

Fellow of Institution of Engineers (India).

zz

Chair Elect Madras Chapter (2015).

zz

Associate Editor of IEEE Journal of Oceanic Engineering.

zz

Member of Technology Research Board of Ministry of Earth Sciences, Govt. of India.

zz

Member of Research Advisory Council of National Institute of Oceanography (CSIR –
NIO).

zz

Member of Naval Research Board.

zz

Member of Management Board of OASTC at IITK.

zz

Member of Governing Council of Jerusalem College of Engineering.

zz

Member of Governing Council of Fluid Control Research Institute (FCRI), Ministry of
Heavy Industries.

zz

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

zz

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

zz

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

zz

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

zz

Member of Technical Advisory Committee for Tamil Nadu Maritime Board.

zz

Member of Coastal Protection and Development Advisory Committee (CPDAC).

zz

Member of Governing Council of National Centre for Antarctic and Ocean Research
(NCAOR).

zz

Member of Governing Council of National Centre for Sustainable Coastal Management
(NCSCM).

zz

Member of Lab Research Council at NSTL, Visakhapatnam.

Dr.Purnima Jalihal
zz Member, Programme Advisory Committee - Water Technology Initiative, Dept. of Science
& Technology.
zz

Member, Technical Evaluation Committee - Nemmeli Desalination Plant set up by
Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB).
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Dr.R.Venkatesan
zz Vice Chair (Asia) of DBCP.
zz

Chair of International Tsunameter Partnership (ITP).

zz

Chair of DBCP Working group on data buoy Vandalism.

zz

Ministry of Earth Sciences had appointed Dr R Venkatesan Scientist G, National
consultant to IMO-NORAD- SACEP project on regional oil spill contingency plan and
preparedness.

zz

Dr R Venkatesan is appointed as adjunct faculty with IIT Bhubaneshwar.

Dr.G.A.Ramadass
zz Member IEEE Oceanic Engineering Society.
Dr.M.V.Ramana Murthy
zz Member IEEE Oceanic Engineering Society.
zz

Member of International Association for Hydro-Environment Engineering and Research
(IAHR).

Dr.R.Kirubagaran
zz Member, National Task Force, The Bay of Bengal Large Marine Ecosystem.
zz

Member, Project Review Board, Naval Materials Research Laboratory, Ambernath.

zz

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

zz

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

zz

Member, Research Advisory Council, Marine Bio-Resource Centre, Jamnagar.

zz

Member, Inter-Departmental Committee on Marine Bio-prospecting and Bio-energy,
Department of Biotechnology, Government of India.

zz

Member, Coastal Aquaculture Authority of India.

zz

Research Supervisor and Member of Doctoral Committee, Sathyabama University

zz

Member of Doctoral Committee, SRM University and Sri Ramachandra University

zz

Recognized Research Guide, Anna University

zz

Life Member, Indian Science Congress Association

zz

Life Member, Society for Reproductive Biology and Comparative Endocrinology

zz

Life Member, Association for DNA finger printing and related technologies

zz

Life Member, Ocean Society of India

zz

Member, Task Force Committee for Aquaculture and Marine Biotechnology, Department
of Biotechnology, Government of India.

zz

Member, Research Advisory Committee of Gulf of Mannar Biosphere Reserve Trust.
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Dr. K.M. Sivakholundu
zz Member of Technical Evaluation Committee of Fisheries Department for construction of
harbors at Thengapattinam and Muttom.
zz

Member of State level monitoring committee for establishing fishing Harbours at
Muttom, Thengapattinam and Poombuhar (Convened by Fisheries department)

zz

Member of Sectional committee (CED 47) of Bureau of Indian Standards for revising
design Code IS 4651:1974 - Code of practice for planning and design of ports and
harbours. Also convenor for work group entrusted with revision of the sub-component:
IS 4651 – part-I – Site investigations

zz

Member of Technical Evaluation Committee appointed by State Government of Kerala
for approval of DPR and other studies being undertaken by Vizhinjam International
Seaport Limited (A State Government Undertaking).

zz

Member of Coastal Protection and Development Advisory Committee (CPDAC), Govt of
India, Central Water Commission, Coastal Erosion Directorate, New Delhi.

zz

Member of Research Advisory Committee (RAC) of National Centre for Earth Science
Studies (NCESS), Thiruvananthapuram.

zz

Member, Bureau of Indian Standard, on Cyclone Resistant Structures Sectional
Committee, (CED-57)

zz

Member, Bureau of Indian Standards, Ports, Harbours and Offshore Installation Sectional
Committee (CED-47)

zz

Member, Indian Road Congress (IRC) committee on Specialized Bridge Structures
including Sealinks (B9)

zz

Corresponding Member, Indian Road Congress (IRC) committee on Loads and Stress (B2)

Dr.D.Rajasekhar
zz Member Secretary, Joint Scientific and Technical Advisory Committee.
zz

An Expert Member in Ship acquisition-GSI.

zz

An Expert Member for acquisition of Polar Research Vessel and Three new Research
Vessels for NCAOR/MoES.

zz

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

zz

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

Dr.Dhilsha Rajapan
zz Member, Acoustic Society of America
zz

Member, IEEE Oceanic Engineering Society, India chapter

zz

Member, IEEE/UFFC Society

zz

Life Member, Acoustic Society of India

zz

Life Member, Magnetic Society of India

zz

Member, Research & Consultancy Promotion Council of Anna University, Chennai

115

Dr.G.Latha
zz Member, Acoustic Society of America.
zz

Member, IEEE Signal Processing Society.

zz

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

zz

Member, Doctoral Committee, Anna University.

zz

Member, Doctoral Committee, Vellore Institute of Technology.

zz

Member, Doctoral Committee, Sathyabama University, Chennai.

zz

Life Member, Ocean Society of India.

Shri.Tata Sudhakar
zz Advisory Board members, IEDC (Innovation and Entrepreneurship Development Centre
funded by DST)) cell, Sairam Engineering College, Chennai.
zz

Member Board of studies, RGM College of Engineering & Technology, Nandyal.

zz

Fellow Institute of electronics and telecommunication engineers.

zz

Member, IEEE Oceanic Engineering Society

zz

Member, Marine Technology Society

zz

OSI Member Innovation identifying committee for MoES ministry Innovation Action Plan
(IAP)

Cdr. Gopkumar Kuttikrishnan
zz Fellow, The Institution of Engineers (India)
zz

Member, The Institute of Marine Engineers (India)

zz

Senior Member, Indian Institution of Industrial Engineering

Dr. B. K. Jena
zz GEO Global HF Radar
zz

American Geophysical Union (AGU), since 2003, Florida Avenue N.W. Washington, DC
20009-1277 USA

zz

Associate member at ASCE, USA, American Society of Civil Engineers since 2003

zz

Member the Board of Governors of the Coasts, Ocean, Ports, and Rivers Institute, USA,
Since 2003

zz

Life Member Ocean Society of India, Since 2008

zz

Secretary for Ocean Society of India (OSI), Chennai Chapter since 2011.

zz

Society member since January 2012 of the Coastal Education & Research Foundation,
Inc. (CERF), official publisher of the Journal of Coastal Research (JCR),

zz

American Meteorological Society (AMS), Since January 2013.

Shri.C.R.Deepak
zz Member, IEEE, Oceanic Engineering Society.
zz

Life Member, Ocean Society of India.

zz

Member, Mining Engineers Association
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Dr.S.Ramesh
zz Member, Ocean Society of India
Shri. N.R.Ramesh
zz Member, IEEE Oceanic Engineering Society
zz

Life Member, Ocean Society of India

zz

Mining Engineers Association of India

zz

Life Member, National Institution for Quality and Reliability

zz

Member, Madras Management Association (MMA)

Shri. S.Muthukrishna Babu
zz Member, IEEE Oceanic Engineering Society, India chapter
zz

Member, OSICON, India

Dr.S.V.S.Phani Kumar
zz Member, IEEE, Oceanic Engineering Society
zz

Member, Indian Desalination Association (InDA).

zz

Life Member, Ocean Society of India (OSI)

Dr.G.Dharani
zz Member, Professional Association of Diving Instructors.
zz

Member, Doctoral Committee, SRM University.

zz

Member, Doctoral Committee, Anna University.

zz

Life Member, Ocean Society of India.

Dr.N.V.Vinithkumar
zz Member, Multidisciplinary Committee to prepare state level action plan for A&N Island
in line with the Nation action plan for climate change.
zz

Member, Selection committee, UGC fellowship in meritorious student programme,
Pondicherry University.

zz

Life member, Ocean Society of India.

zz

Member Doctoral Committee, Pondicherry University.

Shri. P. Muthuvel
zz Secretary & Member IEEE, Oceanic Engineering Society
zz

Member, OSICON, India

Shri.N.Vedachalam
zz Member, Robotics and automation, Bureau of Indian Standards
zz

Member, Marine Technology Society

zz

Member, Society for Underwater Technology

zz

Member, International Society of Offshore and Polar Engineers

zz

Member, IEEE OES

117

HUMAN RESOURCE DEVELOPMENT
Human Resources Development section co-ordinates to organise training courses on various
physical parameters in the area of project management, engineering, software and personality
development. Besides the external training courses, efforts are also made to conduct extra
mural lectures by eminent personalities in the field of music, medicine, education, law and
other fields. The basic objective is to provide internal and external training programmes for
professional development.
The department enables project training (6 months to one year) to students pursuing
M.Tech or equivalent degree programmes, in various educational institutions spread all over
the country in the field of ocean technology to fulfil their academic degree requirements.
Around 90 students carried out project work in this year. Short term internships (2 weeks
to 4 weeks) for UG Students of about 74, were also arranged during the summer and winter
vacation.
The details of the training program/workshop underwent by the staff of ESSO-NIOT are
given below:
Sl.
No.
1

Name of the Staff
Mr. R Sundar
Mr. N. Radhakrishnan
Mrs. V. Seethalakshmi
Mrs.L.Jenitha Juliet

Training Programme

Conducted by

Duration

Performance Monitoring
and Evaluation System
(PMES) / Result Framework
Document (RFD)

NIWE, Chennai

25th - 26th
Apr-14
(2 days)

Ms. M. Vansi Philomena
2

Mr. S. Krishna Mohan

Technical Workshop on RTI,
Case Studies / Court cases
and improvement of record
management system at New
Delhi

NCTSR, New
Delhi

4th - 6th
Jul-14
(3 days)

3

Mrs. B. Krishnaveni

Matlab Fundamentals in
Mathworks India Pvt Ltd at
Chennai

Innoart
Technologies,
Chennai

9th - 11th
Jun-14
(3 days)

4

Mr. S. Muthukrishna Babu

Workshop on
Electromagnetic
Compatibility at Taramani

SAMEER, Chennai 10th - 11th

Materials management
and purchase policy &
procedure, E-Procurement
in Govt. departments,
autonomous bodies at New
Delhi

National Council
for Training and
Social Research,
New Delhi

Mr. P. Muthuvel
Mr. R. Ramesh
5

Mrs. S. Vasanthi
Mrs. A. S. Vijayalakshmi
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Jul-14
(2 days)
19th - 21st
June 2014
(3 days)

Sl.
No.
6

Name of the Staff
Mr.B. Senthil Kumar
Mr. S. Sathies Kumar

Training Programme

Conducted by

Duration

Personal Safety measures
for electrical maintenance
engineers at Chennai

Sarvam Safety
equipment (P)
Ltd, Chennai

24th June
2014
(1 day)

7

Mr.Bolem Srinivas

Second National Workshop
on GPU Programming and
Applications at IIT Madras

IIT Madras

17th to 19th
July 2014
(3 days)

8

Mrs. K. Vasanthi

Accounting & Financial
Management and
Governance for Autonomous
Bodies at Faridabad.

National Institute
of Financial
Management,
Faridabad

21st -25th
Jul-14
( 5 days)

9

Mr.Dilip Kumar Jha

Laboratory management
systems at Chennai

Bain Wave
Consultant,
Chennai

31st July 3rdAug 2014
(4 days)

Training on Office Network
Security & Cyber Crime

National Institute
of Wind Energy
(NIWE), Chennai

8th - 9th
Aug-14
(2 days)

Workshop on Numerical
Methods in Ship Seakeeping
and Wave -Structure
interactions at IIT,
Kharagpur

IIT, Kharagpur

12th -13th

Workshop on Recent
progress in heat and fluid
flow research at Bangalore

Aeronautical
Development
Agency,
Bangalore

13th Aug
2014

Programme on building
high performance teams at
Hyderabad

Centre for
Organisation
Development,
Hyderabad

18th -20th

Microbiology training
workshop for health
indicators at Kochi

NIO, Cochin

20th -23rd

Summer school
on Technological
Advancements in the Seed
Production of Marine
Finfish and Shellfish at
Ramanathapuram

CMFRI,
Ramanathapuram

Workshop on Towards
Offshore Wind Power
Development in India at
Chennai

Fowind Project
Mgmt. Unit, Pune

Mr. S. Venkatesh
10

Mr. K. Prabhakaran
Mrs. D. Latha

11

12

13

Mr.Ashwani Vishwanath

Mr. Sridhar Muddada

Dr.Basanta Kumar Jena
Mrs.Vijaya Ravichandran

14

Dr. B. Meena
Mr. P. Venkateshwaran

15

Dr. R. Sendhil Kumar
Mr. K. Manmadhan

16

Dr. S.V.S Phanikumar
Smt. B. Krishnaveni

Sep-14
(2 days)

(1 day)

Aug-14
(3 days)

Aug-14
(4 days)
20th -23rd
Aug-14
(4 days)

11th Sep
2014
(1 day)
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Sl.
No.
17

Name of the Staff
Smt. M.K. Rasheeda
Mr. Vijay Raghavan

18

Mr.Dhinesh
Mr.Satya Kiran Raju Alluri

19

20

21

Shri. R. Rathikumari

Dr. K. M. Sivakholundu

Mr. A.S. Kiran
Mr.Abhishek Tavva
Mr.Sisir Kumar Patra

Training Programme

Conducted by

Duration

Conference cum workshop
on applying Next generation
sequencing technologyBasic Research, Agriculture
& Healthcare

Genotypic
technologies Pvt.
Ltd, Bengaluru,

11th Sep
2014

Numerical Methods in Ship
Seakeeping and WaveStructure Interactions at IIT
Kharagpur

IIT Kharagpur

12th -13th

Accounting, Financial
Management and
Governance for Autonomous
Bodies at Faridabad

National Institute
of Financial
Mgmt., Faridabad

13th to 17th
Sept 2014

Indo-Japan Workshop on
River mouths Flats and
Lagoons at IC&SR, IIT
Madras, Chennai.

IIT Madras

15th-16th

MIKE 21 Flow Model HD
FM and LITPACK Processes
1D at New Delhi.

IN-ADMDHI
(India) Water &
Environment Pvt.
Ltd, New Delhi

22nd -26th

Personal Safety Measures
for Electrical Maintenance
Engineers at Chennai

Sarvam Safety
equipment (P)
Ltd, Chennai

23rd Sep.
2014

India - EU Workshop III Coastal Zone Management
and Impact on Society at
Kochi

Nansen
Environmental
Research Centre,
Kochi

6th to 9th

International Workshop on
Integrated Vehicle Health
Management at Bangalore

SAEINDIA,
Bangalore

17th Oct
2014

Certified Reliability
Professional (CRP) at CFR,
Chennai

CFR, Chennai

National Institute of Wind
Energy at (NIWE), Chennai

NIWE, Chennai

Mr. K. Mullaivendhan

(1 day)

Sep-14
(2 days)

(5 days)

Sep 2014
(2 days)

Sep 2014
(5 days)

Mr.Satya Kiran Raju Alluri
Smt. D. Shyamala Varthini
22

Mr. C. Abhaya Swaroop
Mr. K. Vinoth
Mr. P. Muthu Krishnan

23

24

Mr.Sriganesh J

Mr. K. Gopkumar
Mr. N. Vedachalam

25

26

Ms. A. Aarthi

Mr. V. Sundaramoorthi

(1 Day)

Oct 2014
(4 days)

(1 day)
27th to 31st
Oct 2014
(5 days)
29th to 31st
Oct 2014
(3 days)
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Sl.
No.
27

Name of the Staff
Mr. R. Sundar
Mr. B. Kesavakumar

28

Dr. S. Ramesh
Mr. N. Vedachalam
Mr. N. Thulasi Prasad

29

Mr. Jay Shankar Upadhyay

Training Programme

Conducted by

Engineers’ Conclave 2014 at ISRO, Bangalore
(ISRO) Bangalore

Duration
30th Oct to
1st Nov 2014
(4 days)

9th International Methane
Hydrate R&D workshop
FIERY ICE 2014 at
Hyderabad

CSIR National
Geophysical
Research
Institute,
Hyderabad

9th to 12th

NISAR Science Workshop

SAC - ISRO,
Ahmedabad

17th to 18th
Nov 2014

Nov 2014
(4 days)

(2 days)
30

Mr. S. Elangovan
Mr. D. Muthukumaran

31

32

Mr.Peddinti SSR Sridhar

Mr. R. Suresh
Mr. S.S. Senthilkumar
Mr. A. Balakumar

33

Mrs. R. Rathikumari
Mrs. G. Hemavathi

Personal Safety Measures
for Electrical Maintenance
Engineers at Chennai

Sarvam Safety
equipment (P)
Ltd, Chennai

24thNov
2014

Evaluation of Measurement
Uncertainty (ElectroMechanical Parameters)

IIQM, Jaipur

16th to 18th
Dec 2014

Training Programme on
Kitchen Waste Bio gas
plant (Shakti Surabhi) at
Kanyakumari

Vivekananda
Kendra,
NARDEP Trust,
Kanyakumari

20th Dec
2014

Import-Export Procedures &
Documentation. at Chennai

GFORD Institute
of Management
Pvt. Ltd, Chennai

16th to 17th
Jan 2015

CSIR-NIO, Goa

27th to 31th
Jan 2015

Mr.Junaid Ahmed

(1 day)

(3 days)

( 1 day)

(2 days)

Mrs. L. Vaidehi
Mr. S. Sasikumar
Mrs.Vatchala Kuppuraman
34

Ms.Sarojani Maurya

Marine Robotics: Theory
and Practice at Goa

(5 days)
35

36

Mr. V. Suseentharan

Mr. S. Guruprasad Rao
Mrs. K. Vijayalakshmi

37

Dr. D. Kezia
Mr.Sanjoy Gupta

India Geospatial Forum at
Hyderabad

Faro Business
Technologies (P)
India Ltd, New
Delhi

10th to 12th
Feb 2015

IT-TDS & Service Tax
Interaction Meeting at
Chennai

G M Foundation,
Chennai

14th Feb
2014

ILCE Cum Training on
Nutrients Analysis at
Mumbai

NIO, Mumbai

(3 days)

(1 day)
23rd to 27th
Feb 2015
(5 Days)
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Sl.
No.
38

Name of the Staff
Mr. D. Magesh Peter
Ms. T. Sreelatha

39

40

Mr. A.A. Gnanaraj

Mrs. G.V. Ahalya
Mrs. K. Bhuvaneswari
Mr. G. Venkatesan

Training Programme

Conducted by

National Workshop
on Nuclear Magnetic
Resonance (NMR)
Spectroscopy at IIT Madras

IIT Madras

Orca Flex training at
Chennai

Aryatech Marine
& Offshore
Services (P) Ltd,
New Delhi

Duration
25thto 27th
Feb 2015
(3 days)
26th to 27th
Feb 2015
(2 days)

Contract Labour (Regulation NIWE, Chennai
& Abolition) at NIWE,
Chennai

6th to 7th
March 2015

Orca Flex training at
Chennai

9th to 10th
March 2015

(2 Days)

Mr. T. Nambirasan
41

42

Mr. C.R. Deepak

Dr.Basanta Kumar Jena
Mrs. K. Jossia Joseph

43

44

Dr. G. Dharani

Mr. G. Rajeuv
Mr. N. Thulasi Prasad

45

Dr. B. Meena
Dr. S. Deepa
Mr. K. Manmadhan
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Aryatech Marine
& Offshore
Services (P) Ltd,
New Delhi

(2 days)

WISE-2015 (Waves in
CSIR-NIO, Goa
Shallow Water Environment)
at Goa

15th to 19th
March 2015

International Training
Course on Biological
Oceanographic Processes at
CSIR-NIO, Goa

CSIR-NIO, Goa

18th to 22nd
March 2015

Basic Offshore Safety
Industrial & Emergency
Training (BOSIET) at
Mumbai

Survival India
Systems, Mumbai

Bioinformatics Tools with
reference to Targeted Gene
Sequencing and Analysis at
ICMR, Port Blair

ICMR, Port Blair

(5 days)

(5 days)
26th to 28th
March 2015
(3 days)
26th to 27th
March 2015
(2 days)

Extra Mural Lectures at ESSO-NIOT, Chennai

Sl.No.
1

Topic

Extra Mural lecture on

Preparation of Tax returns

Lecture Delivered by

Date

Mr. Varadharajan Narayan

30 April 2014
th

for Salaried Employees,

Business and Professionals
2

Talk on Health Awareness

Dr. Y.Sreenivasa Varma

30th May 2014

3

Recent Advances in Bypass

Dr. B. Mishra,

20th October 2014

Mrs. S. Nithya (Advocate) &

10th October 2014

Surgery: Introductory

Lecture for Common Man
4

Intellectual Property and
Patents

Medical Officer, NIOT
Sr. Cardiac Surgeon

Mr. A. K. Balaji (Advocate)
NRDC Empanelled Patent

Attorneys - R.K. Dewan & Co
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Technical Lectures at ESSO-NIOT, Chennai
Sl.

Topic

No.
1.

2.

Lecture Delivered by

The topic based mainly on WHOI

Dr. Robert A. Weller & Mr.

wind regime off Northern Chile”

Oceanographic Institution USA

results, “A ten-year look at the trade
Data Mining and Data Assimilation

( being organised as a part of IEEE
OES India Chapter)

Jeffrey B. Lord, Woods Hole

Date
26th June 2014

Dr. Varahan from University of

24th July 2014

Oklahoma

3.

Wireless transmitters for process

Mr Tojo (Head wireless

6th August 2014

4.

Impetus to research: Strategic

Professor Ved Prakash

14th August 2014

Offshore Wind Energy: Opportunities

Prof. Gopu Potty,

28th August 2014

IEEE OES and OSI)

USA

industries

Planning and Work-Plan ( Lecture on
the eve of Independence Day); Live

Division,M/s Yokogawa, Japan)
Chairman UGC

webcast at http://webcast.gov.in/
punjabuni/
5.

6.

and Challenges ( under the auspices of

University of Rhode Island,

Air-Sea Interaction Research

Dr. Theresa Paluszkiewicz,

and Mixing Overview : The Role of

Arlington, Virginia

Initiatives (ASIRI) - Ocean Monsoons
Bay of Bengal for Monsoon Prediction(
IEEE OES India Council Chapter) Live
video streaming: http://www.niot.res.

Office of Naval Research,

15th December
2014

Dr. Amala Mahadevan,WHOI,
USA

in/ or http://www.niot.res.in/index.php/
news/index/28.
7.

Technical Talk on Global Climate
Change

Dr. R.R.Rao, IITM Pune,

(under the auspices of IEEEOES India Council Chapter)

8.

Presentation on Vertical profiling buoy

9.

Lecture on Marine biotechnological

Prof. Dr. Jiang Shiou Hwang,

animals behavioural ecology

The world Association of

system(consist of underwater winch)

applications for studying marine

Mr. Komine Tetsuya,

Nakamura Tetsuya of NIGK

2014

19th January 2015

corporation, Tokyo, Japan
Former Vice-President,

Copepodologists, Institute

of Marine Biology, National
Taiwan Ocean University,
Taiwan
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23rd December

21st January 2015

SCIENTIFIC CRUISE PROGRAMS
Utilization of ESSO-NIOT ships from 1st April 2014 - 31st March 2015
Sagar Nidhi
From

To

No. of
Days

User/Cruise

03/04/2014

30/04/2014

28

OOS-NIOT

01/05/2014

12/05/2014

12

Cruise Programme
Ocean Data Buoy Operations for
Ocean Observations

SAIC Tsunami Buoy (STB)
operations to provide reliable open
SAIC-INCOIS
ocean sea-level data for tsunami
early warning

30/05/2014

27/06/2014

29

NCAOR

Tropical Indian Ocean Cruise to
study bio-geochemistry properties of
ocean

04/07/2014

12/07/2014

9

OE-NIOT

BPR testing & deployment, Tsunami
Buoy Operation

13/07/2014

05/08/2014

24

OOS-NIOT

22/08/2014

09/09/2014

19

IISC/INCOIS

12/09/2014

13/10/2014

32

OOS-NIOT

26/11/2014

13/12/2014

18

INCOIS

Ocean Data Buoy Operations for
Ocean Observations
Ocean Mixing and Monsoon Cruise
for multi-disciplinary studies in Bay
of Bengal
Ocean Data Buoy Operations for
Ocean Observations
RAMA Moorings for monsoon
analysis and prediction
Recovery of sunken torpedo /
underwater system from deep
sea off Vizag using Sagar Nidhi,
which is of first kind in India, well
appreciated by PMO.

15/12/2014

24/12/2014

10

NSTL and
DST-NIOT

25/12/2014

01/01/2015

8

OE-NIOT

BPR testing & deployment, Tsunami
Buoy Operation

NCAOR

Southern Ocean Expedition to study
bio-geo chemistry properties of
Southern Ocean.

03/01/2015

16/02/2015

45
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Sagar Manjusha
From

To

No. of
Days

User/Cruise

29/04/2014

13/05/2014

15

MBT-NIOT

Drugs from Sea-CTD casting,
Water, Grab & core sampling

14/05/2014

29/05/2014

16

OOS-NIOT

Met ocean buoy operations for
Ocean Observations

01/06/2014

07/06/2014

7

INCOIS

Wave Rider Buoy Deployment for
weather prediction

08/06/2014

11/06/2014

4

NCESS

COMAPS Programme for pollution
monitoring along west coast of
India

20/06/2014

24/06/2014

5

MBT-NIOT

09/07/2014

18/07/2014

10

ICMAM

Training for students and
demonstration of CTD casting,
Water, Grab & core sampling
Testing of underwater acoustic
sensors

Cruise Programme

Drugs from Sea-CTD casting,
Water, Grab & core sampling
COMAPS Programme for pollution
monitoring along Indian Coast

26/07/2014

04/08/2014

10

University of
Hyderabad

05/08/2014

06/08/2014

2

OA-NIOT

08/08/2014

10/08/2014

3

IIT-Madras

CTD casting, Water, Grab & core
sampling at Bay of Bengal

07/09/2014

16/09/2014

10

EEZ-NIOT

Geo Scientific Studies at East
Coast of India

15/11/2014

24/11/2014

10

EEZ-NIOT

Geo Scientific Studies at East
Coast of India

01/12/2014

16/12/2014

16

OOS-NIOT

Met ocean buoy operations for
Ocean Observations

19/12/2014

30/12/2014

12

OOS-NIOT

Met ocean buoy operations for
Ocean Observations

07/01/2015

13/01/2015

7

NCESS

20/01/2015

30/01/2015

11

EEZ-NIOT

03/02/2015

04/02/2015

2

OA-NIOT

06/02/2015

10/02/2015

5

VMC-NIOT

14/02/2015

23/02/2015

10

PRL-Ahmedabad

04/03/2015

07/03/2015

4

OE-NIOT

08/03/2015

27/03/2015

20

EEZ-NIOT
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COMAPS Programme for pollution
monitoring along west coast of
India
Geo Scientific Studies at East
Coast of India
Testing of underwater acoustic
sensors
Sampling for Geo Scientific Studies
at East Coast of India
Sampling
Drifter Buoy deployment
Geo Scientific Studies at East
Coast of India

Sagar Purvi
From

To

No. of
Days

User/Cruise

03/04/2014

06/04/2014

4

EEZ-NIOT

Geo Scientific Studies at East Coast
of India

03/09/2014

06/09/2014

4

EEZ-NIOT

Geo Scientific Studies at East Coast
of India

11/09/2014

14/09/2014

4

EEZ-NIOT

Geo Scientific Studies at East Coast
of India

16/09/2014

20/09/2014

5

Annamalai
University

COMAPS Programme for pollution
monitoring along East Coast of India

26/09/2014

03/10/2014

8

Annamalai
University

COMAPS Programme for pollution
monitoring along East Coast of India

20/10/2014

30/10/2014

11

NIO-Goa

COMAPS Programme for pollution
monitoring along West Coast of India
COMAPS Programme for pollution
monitoring along Indian Coastal
waters

Cruise Programme

07/11/2014

26/11/2014

20

ICMAM

13/12/2014

20/12/2014

8

NIO-Mumbai

03/01/2015

08/01/2015

6

NCSCM

09/01/2015

14/01/2015

6

EEZ-NIOT

27/01/2015

07/02/2015

12

ICMAM

16/02/2015

20/02/2015

5

University of
Hyderabad

02/03/2015

13/03/2015

12

NIO-Goa

Sampling

22/03/2015

30/03/2015

9

VMC-NIOT

Sampling

COMAPS Programme for pollution
monitoring along West Coast of India
Pollution monitoring along Indian
Coastal waters
Geo Scientific Studies at East Coast
of India
COMAPS Programme for pollution
monitoring along Indian Coast
Sampling & Training
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Sagar Paschimi
From

To

No. of
Days

User/Cruise

05/04/2014

09/04/2014

5

Annamalai
University

10/04/2014

19/04/2014

10

ICMAM

COMAPS Programme for pollution
monitoring along Indian Coast

01/05/2014

07/05/2014

7

ICMAM

COMAPS Programme for pollution
monitoring along Indian Coast

14/05/2014

21/05/2014

8

NIO-Goa

COMAPS Programme for pollution
monitoring along West Coast of India

23/05/2014

28/05/2014

6

Anna
University

CTD casting, Water, Grab & core
sampling at Bay of Bengal

19/06/2014

20/06/2014

2

IIT-Madras

CTD casting, Water, Grab & core
sampling at Bay of Bengal

24/06/2014

26/06/2014

3

Indian Coast
Guard

Coastal Security drill: Operation
Hamla

10/07/2014

13/07/2014

4

EEZ-NIOT

Geo Scientific Studies at East Coast
of India

01/09/2014

02/09/2014

2

Andhra
University

Radiometer testing at Bay of Bengal

03/09/2014

04/09/2014

2

IMU-Vizag

CTD casting, Water, Grab & core
sampling at Bay of Bengal

07/09/2014

15/09/2014

9

EEZ-NIOT

Geo Scientific Studies at East Coast
of India

18/09/2014

25/09/2014

8

EEZ-NIOT

Geo Scientific Studies at East Coast
of India

28/09/2014

06/10/2014

9

EEZ-NIOT

Geo Scientific Studies at East Coast
of India
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Cruise Programme
COMAPS Programme for pollution
monitoring along East Coast of India

ADMINISTRATION
Following are the details of the manpower position during the period from 1.4.2014 to
31.3.2015 at NIOT.
(a) Staff Strength
ESSO-NIOT has a total strength of 163 staff members, the details of which are furnished
here under:
Sl.
No.

Category

1.

Scientific

3.

Administrative

2.
4.

No. of Posts
Filled

No. of Posts
Vacant

54

54

NIL

6

Nil

165

3

90

Technical

88

18

Multi- Tasking Staff

(b) Appointments

Name

2

17

6

Total
Sl.No

No. of Posts
Sanctioned

168
Post

1

Date of Appointment

1.

Shri Abhijeet Sajjan

Scientist `B’ (Civil)

15/04/2014

2.

Smt Jenitha Juliet

Junior Assistant

26/08/2014

(c) Promotions under Modified Flexible Complementing Scheme
Sl.No

Name

Post

With effect from

1.

Dr R. Kirubagaran

Scientist `G’

01.07.2014

2.

Shri Tata Sudhakar

Scientist `F’

01.07.2014

3.

Shri N.R. Ramesh

Scientist `E’

01.07.2014

4.

Shri S. Muthukrishna Babu

Scientist `E’

01.07.2014

5.

Shri S. Rajesh

Scientist `D’

01.07.2014

6.

Shri Ravi alias Gurusamy

Scientist `D’

01.07.2014

7.

Smt A. Malarkodi

Scientist `D’

01.07.2014

8.

Dr S. Sundararajan

Scientist `D’

01.07.2014

9.

Dr K.M. Sivakholundu

Scientist `G’

01.01.2015

10.

Dr Basanta Kumar Jena

Scientist `F’

01.01.2015

11.

Smt Vijaya Ravichandran

Scientist `F’

01.01.2015

12.

Dr N.V. Vinithkumar

Scientist `E’

01.01.2015

13.

Shri P. Muthuvel

Scientist `E’

01.01.2015

14

Shri Aruna Kumar Avula

Scientist `D’

01.01.2015

15

Smt K. Amudha

Scientist `D’

01.01.2015
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Sl.No

Name

Post

With effect from

16

Shri R. Ramesh

Scientist `D’

01.01.2015

17

Shri G. Harikrishnan

Scientist `D’

01.01.2015

18

Dr Prince Prakash Jeba kumar

Scientist `D’

01.01.2015

19

Shri R. Sundar

Scientist `C’

01.01.2015

20

Shri B. Kesava Kumar

Scientist `C’

01.01.2015

21

Shri Ashwani Vishwanath

Scientist `C’

01.01.2015

22

Smt D. Shyamala Varthini

Scientist `C’

01.01.2015

23

Smt K.V. Reshma

Scientist `C’

01.01.2015

24

Shri Satya Kiran Raju

Scientist `C’

01.01.2015

(d) Promotion under Career Progression Path
Sl.No

Name

Post

With effect from

1.

Smt R. Rathikumari

Assistant Manager

01.07.2014

2.

Smt K.R. Anuradha

Assistant Manager

01.07.2014

3.

Shri S.M. Gopalakrishnaa

Coordinator Grade-IV

01.07.2014

4.

Shri K. Ashok Kumar

Technician Gr. B

01.07.2014

5.

Shri V.S. Suresh

Technician Gr. B

01.07.2014

6.

Shri M. Karuppasamy

Scientific Assistant Gr.B

01.01.2015

(e) Resignations
Sl.No
1.

Name
Shri K. Shashikumar

Post
Scientist `B’

Date of Resignation
11.07.2014

(f) Retirements - NiI
(g) Shri K. Murthi, Senior Executive expired on 22/12/2014 due to illness.
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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 2014 – 2015
Ministry / Department / Organization

:	National Institute of Ocean Technology, Chennai

			 Ministry of Earth Sciences
Year		

: 2014 – 15 (Upto March 2015)
Progress in 2014 – 15
Opening
Balance
as on
01.04.2014

No. of

Received

applications

during the Year

received as

(including cases

transfer from

transferred to

other Pas u/s

other Public

6(3)

Authority)

No. of cases

Decisions

Decisions

transferred

where

where

to other

requests

requests

Public

/ appeals

/ appeals

Authorities

rejected

accepted

Requests

4

8

7

0

0

19

First Appeals

0

0

2

0

1

1
0

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

No. of CPIOs designated

No. of AAS designated

0

1

1

No. of times various provisions were invoked while rejecting requests
Relevant Section of RTI Act 2005
Section 8 (1)

Sections

a

b

c

d

e

f

g

h

i

j

9

11

24

Others

0

0

0

0

1

0

0

0

0

0

0

0

0

0

Amount of Charges Collected (in Rs.)
Registration Fee Amount

Additional Fee & Any other charges

Penalties Amount

80

40

-

RTI Annual Return Information System (2014 - 2015)
National Institute of Ocean Technology, Chennai
Ministry of Earth Sciences
(Please note that field prefixed with * are mandatory)
* Organization Status Attached Office

Autonomous Body under Ministry of Earth Sciences,
Government of India

* Name of Organization (upto 100 characters)

National Institute of Ocean Technology

* Nodal / Coordinating Officer Name

Dr. G.A. Ramadass

* Nodal / Coordinating Officer designation

Scientist - G

131

* Contact Address

National Institute of Ocean Technology
Velachery Tambaram Main Road,
Pallikaranai, Chennai – 600 100.

* State

Tamil Nadu

E-Mail Address

cpio@niot.res.in

Phone Number

044 – 6678 3388

Fax No., (if any)

044 – 2246 0275

Website address of Department / Organization

www.niot.res.in

(Please do not write ‘http://’)
RTI Annual Return Information System (2014 – 2015)
National Institute of Ocean Technology, Chennai
Ministry of Earth Sciences
(Please note that fields prefixed with * are mandatory)
* Name of CPIO

Dr. G. A. Ramadass

* Gender

Male

* Designation

Scientist – G

* Address

National Institute of Ocean Technology,
Velachery – Tambaram Main Road,
Pallikaranai, Chennai.

Pin code

600 100.

Phone No.

6678 3388

Email

cpio@niot.res.in

* Appellate Authority Name

Dr. M.A. Atmanand, Director, ESSO-NIOT, Chennai
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AUDITOR’S REPORT
To
The Chairman & Members,
Governing Body of National Institute of Ocean Technology, Chennai
1. We have audited the attached Balance Sheet of National Institute of Ocean
Technology, NIOT Campus, Velachery-Tambaram Main Road, Pallikaranai,
Chennai 600100 as at 31st March, 2015 and also the Income and Expenditure
Account and Receipts and Payments account for the year ended on that date,
annexed thereto. These financial statements are the responsibility of the
management of National Institute of Ocean Technology. Our responsibility is to
express an opinion on these financial statements, based on our audit.
2. We have conducted our audit, in accordance with the auditing standards
generally accepted in India. These standards require that we plan and perform
the audit to obtain reasonable assurance about whether the financial statements
are free of material misstatements. An audit includes examining, on a test basis,
evidence supporting the amounts and disclosures in the financial statements.
An audit also includes assessing the accounting principles used and significant
estimates made by the management, as well as, evaluating the overall financial
statement presentation. We believe that our audit provides a reasonable basis
for our opinion.
3. On the basis of above verification, we report that:
A. We have obtained all the information and explanations, which to the best of
our information and knowledge and belief are necessary for the purpose of
the Audit.
B. In our opinion proper books of account as required by the law have been
kept by National Institute of Ocean Technology so far as it appears from the
examination of the books.
C. The Balance Sheet and Income & Expenditure account dealt with by this
report are in agreement with the books of account.
D. In our opinion the Balance Sheet and Income & Expenditure account dealt
with by this report is prepared in accordance with the applicable Accounting
Standards issued by the Institute of Chartered Accountants of India.
E. In our opinion and to the best of our information and according to the
explanations given to us, the Financial Statements, together with the
schedules and notes forming part of Accounts give a true and fair view of
the state of affairs of the Institute and are in conformity with the accounting
principles generally accepted in India subject to:-
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Accounting of terminal benefits of employees is on cash basis as against
accrual basis as prescribed in Accounting Standard 15 (Revised) issued
by the Institute of Chartered Accountants of India. The impact of the
same could not be quantified in the absence of actuarial valuation of
retirement benefits.
a) In the case of Balance Sheet, of the State of Affairs of the Institute as
at 31st March, 2015.
b) In the Case of Income and Expenditure account, of the Excess of
Expenditure over Income for the year ended on that date.
For N.Sathiyamoorthy & Associates
Chartered Accountants
FRN: 008662S

Place : Chennai
Date : August 12, 2015
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Sd/-(N.Sathyamoorthy)
Partner
M.No.209101

