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. 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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Major Accomplishments of the year 2010 - 2011
• The First design depth qualification trial of ROSUB 6000 was successfully completed at Poly Metallic Nodule
site in Central Indian Ocean Basin at a depth of 5289 m during April 2010.
• Desalination plant at Minicoy has been commissioned on 3rd March 2011 successfully and the trials are on.
• 12 moored buoy network has been established by the end of December 2010 and the buoys are functional.
• The successful collection, crushing and pumping of nodules using a single stage positive displacement pump
has been achieved during the sea trials at Angria Bank (oﬀ coast of Malvan) at 512 m depth after laying artificial
nodules during September–October 2010
• A Backward Bent Ducted Buoy (BBDB) with power module and mooring loads was successfully tested in the
sea for three weeks and the data has been collected for the first time .
• The autonomous ambient noise measurement system of NIOT has successfully captured the acoustic data
during JAL cyclone and other low pressure events when it was functional in shallow waters oﬀ Cuddalore from
September 2010 to December 2010, proving its stability. Time series measurement for a continuous period of 3
months has been recorded for the first time.
• The underwater electronic support facility has been established which includes Helium-Leak Detector, Shock
and Vibration Test Facility, Corrosion Testing Chamber, Environmental Chamber and EMI/EMC analyser.
• Deep ocean pressure recorder indigenously developed by NIOT is tested successfully at 843 m depth oﬀ
Minicoy.
• Tsunami system with indigenous Data Acquisition System captured the underwater earthquake event on 13th
June 2010, 19:30 GMT.
• Indigenized data buoy CPU developed for industry standard was deployed at BD06 location is functional and
providing data from July 2010 to till date and collected data during JAL cyclone.
• Two OMNI (Ocean Moored buoy network for Northern Indian ocean) buoys with surface/subsurface sensors in
Bay of Bengal captured the influence of JAL cyclone on the ocean and atmosphere and successfully completed
3 months trial period.
• Established the network of 10 coastal HF Radar stations along the Indian coast in May 2010.
• The vessel Sagar Nidhi crossed Antarctic Circle for the second time
• Average culture of Scarus ghobban cultured in Olaikuda, Rameswaram with specific growth rate of 0.96 g/day
was achieved in experimental cage.
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FROM THE DIRECTOR’S DESK
The Institute has moved on to its 17th year and is striving to complete many of the set goals of the 11th plan period.
With warm greetings, I would like to congratulate the eﬀorts and strong commitment of the staﬀ members of National
Institute of Ocean Technology catering the ongoing project demand and improving overall performance of the institute
in the year 2010-2011. We have embarked on expansion plan to take up much more tasks in the 12th plan period and
the progress shown in the year 2010-2011 is a stepping stone towards taking up further challenges in the technology
front.
With the guidance and support of Ministry of Earth Sciences in the technical and administrative front, outcome of
the major activities were accomplished during 2010-2011. More emphasis has been laid on the plan projects and to
complete the activities on schedule. This laid the platform in preparing the
12th plan proposal to ministry. Eﬀorts are on to get more space for the institute expansion activities and increasing
the manpower strength. With the support of ministry, the promotion schemes for the administrative and scientific
staﬀ of the institute was implemented during 2010-2011. I would like to share some of the major achievements of the
various groups.
Submersible and Gas Hydrate team has successfully demonstrated the deep sea qualification trail of ROSUB 6000 at a
depth of 5289 m in Central Indian Ocean Basin during April 2010.
The twelve buoy network in Indian seas has been re-established by Ocean Observation System group which includes
a few OMNI (Ocean Moored buoy network for Northern Indian ocean) buoys which have both surface and subsurface
sensors up to a depth of 500m. The team also developed Tsunami Surface buoy CPU which was deployed in TB04
location on April 2010 and successfully worked for a period of 4 months and captured the underwater seismic event
on 12th June 2010.
The Oﬀshore structures team strived hard for establishing the LTTD plants in Minicoy and Agatti. The Minicoy plant
has been completed and is successfully generating fresh water and Agatti plant is nearing completion.
Energy and fresh water division of NIOT achieved development and deployment of Backward ducted Wave energy
generation buoy and turbines to generate energy from ocean wave. As a part of continuous generation of fresh water
with Low Temperature Thermal Desalination (LTTD) scheme using the waste heat from the condenser reject water,
plant design is in process for Tuticorin power plant.
The Deep sea technology and ocean mining group integrated the mining system with collector and crusher unit along
with its associated sub systems. It has been tested for its envisaged functionality of collecting the laid artificial nodule
in Angria Bank (~ 512 m) using the collector crusher devices and pumping to the ship based system.
Ocean ambient noise measurements continuously for a period of three months in Indian seas have been achieved by
deploying an autonomous ambient noise measurement system developed by the Ocean acoustics group. For the first
time acoustic time series data during cyclone and other low pressure events have been captured including JAL cyclone
and the system proved its stability.
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Ocean Electronics group has developed a deep ocean pressure recorder electronics system and demonstrated the
performance at 843 m water depth near Minicoy Island. An underwater electronics test facility has been established
by Marine sensor systems team to cater the requirement of technological development activities.
The Coastal and Environmental Engineering division has taken up the challenging task of investigation in Gulf of
Cambay for identifying the Kalpasar dam alignment corridor for Gujarat government. The bathymetric survey for
95% of the area is already completed.
Marine biotechnology group has successfully deployed 750 artificial reef structures along Orissa coast. Research ships
of NIOT were deployed to cater the demand of various programs of the country under Vessel Management Cell and
the Sagar Nidhi made second successful voyage to southern ocean.
The administrative sections such as establishment and personnel, finance and accounts, stores and purchase, estate,
library, HRD and transport played a vital role in achieving the mentioned major achievements of NIOT.
Many distinguished visitors like Hon’ble Minister for Earth Sciences Mr. Prithviraj Chavan,
Dr. APJ Abdul Kalam and Dr. M.S.Swaminathan visited NIOT in this period and appreciated the achievements of
NIOT.
I take this opportunity to acknowledge the commitments shown by the staﬀ members of NIOT for their excellent
performance in various activities and I am sure the expertise built over 17 years of technological journey will deliver
with dedication the set mission of NIOT.
I also thank the Secretary, MoES and the senior Scientists and administrative personnel of MoES for providing all
support to NIOT for all its endeavours.
Dr. M.A.Atmanand
Director
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RENEWABLE ENERGY AND FRESH WATER

Wave energy BBDB (Backward Bent Ducted Buoy)

Turbines being developed in EFW (Energy and Fresh Water) group
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RENEWABLE ENERGY AND FRESH WATER
Preamble
Energy and Fresh Water Group has been involved in taking challenges on various technological fronts keeping its
commitment for developing cost eﬀective technologies for producing high quality drinking water and clean energy
from ocean as the main focal points. Technologies like Low Temperature Thermal Desalination (LTTD), wave energy
using fixed and floating devices, ocean current turbine development, ocean thermal energy conversion are among
them. Apart from the aspect of technology development, the group has taken initiative in making LTTD technology
available to the society through dialogue with industries in private and public domain.
Salient points indicating the progress made by the group are given in the following paragraphs.

Waste heat utilization from power plants for LTTD applications
The LTTD plant was commissioned in North Chennai Thermal Power Station (NCTPS) in March 2009. It is continuously
generating good quality potable water and is currently being used by the power plant for the construction activities of
Phase-II. By this waste heat recovery in LTTD process the temperature of the brine discharge water has been brought
down to about 33˚C.
This plant has also become the laboratory for the group where eﬀorts are being put
in by scientists and technicians to improve the quality of water. Some of the main
research areas are the studies on integrated flash chamber and condenser, energy
eﬃcient heat exchangers, suitable demisters for diﬀerent applications such as for
generation of fresh water and boiler quality requirements. Hence a steel structure
with the raft foundation shown has been designed accounting for aesthetics, long
term experimentation and future expansion in the design. The super structure
weighs around 15 tons. Since the soil is very weak with a low soil bearing capacity,
the substructure is proposed to be a raft foundation with stiﬀened beams. The same
has been furnished to NCTPS and their permission and approval is awaited.
Schematic of the raft founded steel
structure with Integrated Flash
Chamber and Condenser (IFC)
Studies on turbines
Wave Energy turbine using Backward Bend Ducted Buoy (BBDB)

Wave energy turbine test at IITMadras to find its performance
against possible various wave heights
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A small turbine to suit the BBDB was designed and fabricated using the twin
unidirectional turbine design. At present it is undergoing extensive laboratory
testing. This turbine coupled with a permanent magnet direct current motor
(working as a DC generator when driven by external shaft power) is to be
fitted on the Backward bend ducted buoy. This buoy houses a vertical duct
for an oscillating water column which in turn forces air in and out. The air
flows over turbine blades and rotates an electricity generator. The system is
ready for field testing oﬀ-Ennore port. This data is expected to give a valuable

insight in the floating wave energy devices development. On other hand, extensive design work is under progress in
order to develop diﬀerent topologies for wave energy turbines working with single/multiple fixed oscillating water
columns.

Ammonia turbine for OTEC power plant
The design of an Ammonia turbine is under progress to set up 2kWe OTECDesalination Laboratory module in NIOT Campus. The turbine will operate on a
closed loop OTEC ammonia cycle and when coupled with generator, is expected to
produce 2 kWe power.
It is also decided to set up an OTEC plant in one of the islands using 75 kW ammonia
turbine developed by a Japanese university. As a part of this, two scientists from
the group visited Saga University and IOES - (Institute of Ocean Eenergy, Saga
University) Japan to assess the suitability of the 75 kW ammonia turbine and its
physical condition was presented to a committee and report submitted. Close follow
up with Saga University is under progress to bring the turbine to India. The turbine
is expected to arrive at Chennai for initial inspection and overhaul in a few months
Proposed Ammonia turbine
time.
Rotor for 2 kWe lab OTEC plant

Ocean Current Turbines
In order to tap the vast kinetic energy resource of ocean water flowing by the virtue of the under-surface ocean
currents, development of turbines working on hydro kinetic principle was undertaken by the group. Theoretical
studies on a few turbine designs are in progress. Collaboration with academia is being done by involving students and
faculty of two institutions in Chennai.

Floating type wave energy device – Backward Bent Ducted Buoy (BBDB)
The major components for BBDB such as unidirectional flow turbine f 165mm, generator, power module & Instruments
was ordered and procured. The theoretical analysis was done for calculating and sizing of power module. The Turbine
set up performance characteristics was conducted at IIT, Madras Gas Dynamics Laboratory. The turbine setup was
fitted on the backward bent ducted buoy and the full set up was put in the test pond in NIOT for testing of stability of

BBDB deployed near Ennore Breakwater and typical time series of performance parameters logged.

9

the structure and instrumentation system and also water leak test etc. was carried out. Further the BBDB with power
module and instrumentation was successfully tested in the sea for duration of three weeks. For the first time data has
been collected not only for the power module but also motions of the device and mooring loads.
The data analysis is in progress which will help towards fine tuning for more open sea tests.

Wave Energy – Vizhinjam
Based on the recommendations of the governing council the Wave Energy plant
was decommissioned. The work order issued through MSTC (Metal Scrap Trading
Corporation) for removal of foot Bridge and auctioning of scarp. Usable equipments
and the major components like turbine, Butterfly valves, alternator, battery bank,
and control room equipments etc, were shifted to NIOT. The site was permanently
closed and handed over to Harbour project Division, Kerala in February 2011.
Partly demolished dome at Wave
Energy plant, Vizhinjam

Solar Desalination
NIOT in coordination with M/s. KG Design, Coimbatore and with funding from Department of Science and Technology,
is in the process of design, development, fabrication and commissioning of a 6 m3 / hr solar Multi Eﬀect Desalination
(MED) system to be realised at Ramanathapuram in South India. The total duration of the project is 24 months from
the commencement in July 2010. The total estimated cost is Rs. 687.68 lakh. In which Rs. 22.29 lakhs was allotted to
NIOT for research and development for MED.
The process design, mechanical design, selection of materials and major components are completed. Detailed
fabrication schedule for the MED system is prepared. The site selection and intake system layout preparation is
completed. Fabrication / procurement order for most of the long lead items are also completed.

Expression of Interest – Setting up of LTTD plant in coastal power plants & 10 MLD
Floating vessel mounted desalination plant
NIOT is in the process of looking for a private partner with a vision of transforming the technology into a viable
industrial alternative for desalination. The expression of interest for the identification of a private partner is being
floated for Power plant based LTTD plants and 10 MLD floating platform mounted LTTD plant. The specifications for
the expression of interest were prepared and open tenders floated.

1. EoI – Setting up desalination using condenser reject heat from coastal power plants
A proposal was submitted to the Tuticorin Thermal Power Station (TTPS) for setting up a LTTD plant and a team of
group members visited the TTPS plant and checked the feasibility for establishing the same. The site parameters like
warm water temperature, cold water temperature, flow rates, intake points and soil conditions etc., were collected.
Project feasibility and estimation was prepared and a project proposal was furnished to the Standing Finance
Committee (SFC) of MoES to set up a desalination plant of 2 MLD production capacity at the 1050 MW Thoothukudi
Thermal Power Station for Demineralised water as well as drinking water requirements. To involve the industry in
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this project, tender for Expression of Interest (EOI) was floated and oﬀers were received from 17 bidders. Based on
techno-commercial evaluation, 10 potential bidders were shortlisted. The draft tender document was submitted to the
potential bidders and pre-bid meeting was conducted on 12th Jan 2011. Presently the technical tender evaluation is
under progress.

2. EoI – 10 MLD Floating vessel mounted desalination plant
Short listing of the potential vendors from 11 parties who responded for 10 MLD Oﬀshore LTTD Plant based on their
previous experience in similar endeavours technically and financially was completed and finally the DPR tender
document was issued to the two potential bidders and pre-bid meeting was conducted on 12.02.2011 to clarify their
queries before submitting their proposals for the preparation of the DPR. Only one party responded and the technical
bid was opened on 03.03.2011 and the finalization of the industrial partner to prepare the DPR tender is in advanced
stages. It is estimated that the preparation of DPR will take 5 months to complete. The DPR will give a detailed design
and also the techno-commercial viability of the project.
As part of the in-house studies on possible platforms, physical model studies, structural & hydrodynamic analysis for
various components were carried out in the form of computer simulations and model studies.

Studies on demister
The LTTD plant installed in the North Chennai Thermal Power Station at present produces drinking quality water. To
produce the water to feed the chemical process and also for high pressure boilers of the power plant requirements, the
final specification of the plant needs a much higher purity. The common practice is the installation of polishing plants
(ion exchange and demineralization resins) for further treatment of the distillate up to the requested specification. It is
envisaged that using a suitable wire mesh demister will further bring up the quality of the fresh water for power plant
requirements. At present the procurement of wire mesh demister is under progress and will be installed soon in the
NCTPS LTTD plant to obtain the high quality fresh water.

Experimental studies on heat exchangers
In theoretical calculation even though the variation of the flashing area and the entrainment rate can be described as a
function of the vapor velocity, it is diﬃcult to find the required vapor velocity to be generated in the flash chamber for
various ranges of quality of water (drinking purpose and industrial purpose). By changing the height between the sea
water level and the bottom of the demister for settling of brine droplets, an experimental study is being planned to be
setup parallel to the NCTPS LTTD plant to find the quality of the generated fresh water by changing the height of the
demister placed in the flash chamber at various levels and these output data will be very useful as the input to design
larger size desalination plants for our future requirements.
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OFFSHORE STRUCTURES

Desalination Plant at Minicoy

Desalination Plant construction at Agatti
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OFFSHORE STRUCTURES
Preamble
NIOT has been developing several oﬀshore components for various programmes like desalination, mining, data
buoys etc and for oﬀshore wind energy. The components include anchors, moorings, submarine pipelines and risers
for floating platforms and design of fixed structures to cater the needs of above programmes. These structures /
components are being analysed for environmental loads such as tides, waves, currents etc. through laboratory and
field studies. The need for developing several oﬀshore components has been felt for most of the projects handled in
the institute and the group addresses such needs through continuous research. The major activities of the group are
• Establishing Desalination Plants in UT of Lakshadweep Islands.
• Development of technologies components for oﬀshore structures such as material studies for desalination,
Interface design to riser connections to floating bodies, Analysis, design, model studies of fixed and floating
platforms moorings, Suction pile anchors and fixed and floating Platforms for oﬀshore wind turbine
• Demonstration of Shore Protection Measures through Pilot Projects

1. Establishing LTTD based Desalination Plants in Lakshadweep Islands
NIOT has established a Desalination Plant at Kavaratti in May, 2005. The plant has been generating fresh water
continuously and extremely helpful to the people of Kavaratti. Based on performance of the Kavaratti plant, UT
Lakshadweep administration approached NIOT to set-up similar plants in the rest of the 8 islands. Out of the eight
plants, two plants in the islands of Agatti and Minicoy are taken up in the first phase and 6 more plants in the islands of
Androth, Amini, Kalpeni, Kadamat, Kiltan and Chetlat in the second phase. Desalination plant establishment in Minicoy
had been completed and it shall be commissioned in April 2011. The plant in Agatti is expected to be commissioned
by July 2011. For establishing desalination plants in the six Islands, initial bathymetry survey in shallow/deep water
was conducted and Expression of Interest was invited from industrial partners. The bids submitted by the firms were

P12 footing erection

Water supply to the island community at Minicoy
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evaluated and a Letter of Indent was issued to M/s.Kirloskar constructions Engineering Ltd for implementation of
projects in 6 Islands of UT Lakshadweep.
During the execution of the project in the two Islands of Lakshadweep, experience was gained in designing structures
exposed to high wave loads and subsequent execution and installation of these designs in adverse weather conditions
with minimal infrastructure. Civil structures such as caissons, piers and bridge decks were designed and executed
with varied configurations with length varying from 80 – 200m length, extending from shore to the 5m water depth
while crossing the breaker area. One of these piers weighing 50 t is installed in the middle of the breaker area without
heavy erection equipment.
The submarine pipeline that draws the deep sea cold water was also similarly designed and installed in high wave
energy area (140m) in which it crossed the 5-10 water depth that experiences the shallow water eﬀects.

A view of Plant Structure & Bridge at Minicoy Desalination Plant

2. Development of technologies components for oﬀshore structures
a. Design & Development of Suction pile Anchor
Suction piles are widely used in mooring applications for floating production units and find widespread applications
in the oﬀshore oil industry. Suction caissons or piles are large cylindrical (inverted bucket type structure) open at the
bottom and closed at the top. The caissons are being increasingly used these days for oﬀshore foundations in deep
waters (>1000m water depths). Realising the need for such piles in various ongoing programs like desalination and
mining, it is proposed to develop methodology, design and installation of suction pile for deepwater mooring systems.
Model tests were carried out in the NIOT test pond using piles varying diameter of 0.3m to 0.5m by varying the aspect
ratio (length to diameter (L/D) ratio) using working platform at test site. A suction pump capable of 2 bar suction
(diﬀerential) has been developed. Validation of various individual components is completed using 0.3m diameter
piles of L/D ratio 1 and 1.5. Instrumentation for measurement of suction and delivery pressure, pore pressure was
developed within the model pile to ascertain depth of penetration, lateral displacement during pullout and pullout
loads, while undertaking field demonstration.
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b. Material Studies for Cold Water Pipe for Desalination
Though NIOT gained experience in deploying the HDPE pipes into the deep sea, the task is still a challenging
aspect, because of the weight of long HDPE pipe to be handled in deep sea and subsequently the heavy mooring for
positioning the pipe. In order to minimize this diﬃculty, it was proposed to identify an alternate material to cater the
diverse requirements such as strength to handle the in-situ loads in the pipeline, capability to withstand the abrasive
forces and ability to simplify the installation procedures. The group has worked on a polyurethane based material
and conducted detailed studies, rejecting the material after advanced field studies resulted in adverse test results.
Eventually FRP material is proposed as an alternate for HDPE and steel. The feasibility studies for FRP material have
been conducted. Preliminary designs were performed for wave loads acting on the pipe. Detailed analysis is under
progress to identify appropriate configuration and material composition so as to achieve the required parameters,
based on actual site and environmental conditions. Identification of the capable manufacturers to carry out the design
requirements is also being carried out.

c. Fixed and Floating Platforms for Oﬀshore Wind Turbine
Oﬀshore wind energy is gaining importance because the consistent oﬀshore winds and the available land based
wind energy is already been explored to its maximum potential. The limitation of the land based wind turbine is
that, the wind speed may be not uniform throughout the year, it depends on the seasonal variations, hence during
the unfavorable season the plant may be idle, which needs to be maintained that could cost additional expenditure,
which is not feasible. The oﬀshore wind energy can be viable only when the substructure cost is optimized, for which
there is need to develop economical design and construction methods for installation of substructure for wind turbine.
Ministry of Renewable Energy is requesting NIOT to develop substructure for wind turbine for setting up a pilot plant
in Rameswaram, Tamilnadu.

3. Sea-Link Pipeline between Rutland and South Andaman Islands
Port Blair, which is located in the South Andaman Island, faces a deficit in potable water supply during the summer
months. Considering the natural water sources in the uninhabited, Rutland Island that is separated from the South
Andaman Island by a narrow channel, the solution of diversion of water from the Rutland Island to Port Blair has been
envisaged by the administration to augment the summer fresh water supply. Andaman and Nicobar Administration
requested the services of NIOT for establishing “Sea link between Rutland and South Andaman Islands” for
this purpose. Feasibility report for laying of submarine pipe with various options was submitted to Andaman
Administration. Based on the feasibility report, Andaman & Nicobar Administration is in the process of inviting
tender for execution of the project. NIOT will act as a consultant for implementation the project.

4. Demonstration of Shore Protection Measures through Pilot Projects
Coastline of India has been subjected to geomorphologic changes due to natural and anthropogenic activities over
last two decades. Interventions (mostly hard solutions) were attempted along several parts of India to protect the
coast from erosion and prevention of siltation at tidal inlets. The experiences of developed countries suggest that
hard solutions have cross impacts on adjacent coast, which need to be accounted before it is being proposed. Soft
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or hybrid solutions found to be better alternative for coastal protection. The current program aims in developing
environmentally friendly solutions and demonstrating it through pilot projects so that it can be replicated at other
areas by concerned authorities.
Under the above program, studies have been initiated
at two sites that have been potentially undergoing
erosion and siltation. Two considered sites are; 1) tidal
inlet stabilization at Kondurupalem near SHAR, based
on the request from Andhra pradesh forest department;
2) Pondicherry erosion site, based on the request from
Pondicherry UT. Hydrodynamic observations for
evolving engineering solutions were initiated and
locations of observations at Kondurupalem are shown in
the map. Geo textile bags were tested in laboratory and
in field for its durability before it is being implemented
as engineering solution. The academic institutes like
IIT, Madras and Institute of Ocean Management, Anna
University will assist NIOT for laboratory studies and
for collection of field data in implementing the project.
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Location map of hydrodynamic observations at
Kondurupalem tidal inlet

DEEP SEA TECHNOLOGY AND OCEAN MINING

Artificial Nodule Laying system being launched

Modified in situ soil tester

Underwater mining machine being launched
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DEEP SEA TECHNOLOGY AND OCEAN MINING
Preamble
Deep sea mining of polymetallic nodules from soft ocean floor at 5000m to 6000m depth is a major technological
challenge. Polymetallic nodules have economically mineable quantities of Copper Cobalt, Nickel and Manganese in
them and are viewed as potential resources to meet the increasing demand of metals in this century. India has been
allotted a site having an area of 1,50,000 sq.km. in the Central Indian Ocean Basin (CIOB) by the International seabed
authority of the UN for exploration and development of technology for mining these nodules. Deep-sea Technology
and Ocean Mining group of NIOT has been working on a mining concept where a crawler based mining machine
collects, crushes and pumps nodules to the mother ship using a positive displacement pump through a flexible riser
system. Multiple mining machines will cover the mining field during large scale commercial mining operations.
Development of this complex technology is being attempted in a phase wise manner with all R&D work being done
at 500 m depth before venturing into deep waters.
An underwater mining system for sand and silt mining operations using the flexible riser concept was validated in the
Indian seas at 410 m water depth for short term operations in 1998-2000. The modified system was tested for long term
operations at 451 m depth oﬀ Goa coast during March 2006. After the tests, the next phase of development involving
augmentation and modification of the mining machine with manganese nodule collector and crushing systems was
done. A remotely operable artificial nodule system has been developed and tested for operations in 2007. Development
of underwater crushing systems was completed in 2008 and collection systems in 2009. A remotely operable in-situ
soil tester was developed for obtaining detailed geotechnical properties of the mining area at Central Indian Ocean
Basin (CIOB). The details of the developmental work done during 2010-11 are described in the following sections.

Development of Underwater Collection and Crushing Systems for
Manganese Nodule Mining
Testing and qualification of underwater mining system with collector and crushing systems was done in Angria Bank
(oﬀ coast of Malvan) at 512 m depth after laying artificial nodules during September–October 2010. Prior to the tests
major work involving installation of deck mounting nuts, base frame for deep sea winch and welding of pad eyes to
the ‘A’ frame of vessel Sagar Nidhi was done to enhance the handling capability of the ‘A’ frame and the vessel Sagar
Nidhi. DNV (Det Norske Veritas) certification for the pad eyes and deck mounting nuts have been obtained after load
testing.

Deck mounting nuts
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Pad eyes fabricated on “A” frame of vessel Sagar Nidhi

The underwater mining system and Remotely Operable Artificial Nodule Laying System with all associated systems
like umbilical winch, hose winch, auxiliary winches, power container and Instrumentation container were installed in
the deck of TDV Sagar Nidhi. Launching and recovery trials were done oﬀ Chennai coast initially and then the vessel
sailed towards Angria Bank oﬀ Malvan coast for detailed testing.

Trials done at Angria Bank (512 m depth)
Initially core samples were taken in two locations to determine the most suitable site for testing. The Remotely
Operable Artificial Nodule Laying system was launched and the system was tested at 20 m, 200m and 450 m. Nodule
laying was done at about 20 m above the seafloor for a length of around 50 m (ship movement – 60 m). Retrieval of
hopper was done and system was cleaned with fresh water. After completion of Artificial Nodule laying trials pre
launch testing of all systems were carried out including pick-up, collector, crusher and slurry pump was operated for
10, 20, 30 and 45 m3 / h for short period. Crawler launching was performed without attachment of hose initially to
about 490 m for viewing the already laid artificial nodules. After getting the view of the artificial nodules on seabed,
system function tests were conducted at 490 m depth.

Laying of Artificial Nodules on
seafloor at 512 m depth

Underwater Artificial Nodule Field
close view

Underwater Mining Machine touchdown at
512 m depth in the Artificial Nodule Field

The crawler was then lifted up to about 10 m to facilitate attachment of continuous hoses, buoyancy, spilt, cylindrical
buoyancy modules and pingers were attached to the umbilical at the predetermined points. Crawler was further
launched to land on the sea bed at 512.4 m depth and the ship moved to obtain S-profile. Crawler sub-systems (Pickup device, collector crusher and slurry pump) were
tested for functionality.
Clear water was pumped initially and later pick-up was
lowered and artificial nodules were collected, crushed
and pumped to ship. Solids Pump was operated
and nodules were collected on deck. The maximum
Pumped nodules being
Pumped nodules collected in concentration achieved was about 15% by volume
collected onboard Sagar Nidhi
vessel Nidhi
intermittently.
Successful collection, crushing and pumping of nodules using a single stage positive displacement pump has been
achieved during this cruise thereby qualifying the system for mining operations and validating the concept. Detailed
analysis of performance will be done and the system will be upgraded for using as an exploratory platform for
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testing subsystems for operations at higher depths (up to 6000 m) in the future. Based on the results from the tests,
development work for 6000 m polymetallic nodule mining system has been initiated.

Remotely Operable In-situ Soil Tester
The optimum design of an integrated deep sea mining system is mainly dictated by the soil properties of sea bed.
Depending on the soil properties, the entire weight of the mining machine is to be properly distributed, for proper
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configuration of the mining vehicle. Hence for proper design of the mining machine the bearing and shear strength of
the soil is to be measured accurately in situ. This is to avoid sinking of crawler in soft soil during locomotion, which
aﬀects the maneuverability of the crawler during mining operation. A remotely operable in-situ soil testing equipment
was developed and tested successfully at 5200m water depth. Parallel validation trials of the modified electrical soil
tester were done in test pond and oﬀ Ennore harbour. The performance of the soil tester was validated by comparing
it with that of a well known commercially available soil tester made by Vandenberg used in shallow water operations.
The performance of the modified soil tester was found to be satisfactory.
Further the sensors of the soil tester were integrated with a Deep Ocean Remotely Operable Subsea Mining System
developed jointly with IIT Madras and will be tested in CIOB.

Inter-institutional R&D Activities
The need for carrying out basic research and familiarizing deep-sea mining activities with the universities and
associated R&D institutes was felt essential. A few institutes have been identified and research proposals initiated.

1. 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. The MoU
was signed between NIOT & Anna University on 14th July 2010 to promote
research and development in the areas of ocean technology. FEM analysis of the
test tank has been completed. Initial facility development work is in progress.
Procurement of numerical modelling & geotechnical analysis and rock Schematic arrangement of test facility
mechanics softwares, 3DEC and KUBRIX were initiated and completed.
Design work and numerical modeling using the above software is in progress. Generation of computer models of the
system and Identification of critical design parameters is in progress

2. Aluminum structures for Deep Sea Mining
Machine
NIOT has been contemplating light weight mining systems
for deep sea mining operations to replace heavy ferrous
alloy systems in operation. Conventionally used Marine
Aluminium Alloys with two diﬀerent filler wires are taken
for study and evaluation to obtain heat treatable welds.
Microstructures of Aluminium Alloys
Mechanical testing on TIG, MIG welding trials samples have
been done. Preparation of test specimens using ElectroDischarge Machining (EDM) was completed and fatigue testing is in progress.

21

3. Modeling and Analysis of Sub Sea drive systems
Sub-sea drive enables new field developments such as for marginal and deep water fields and in areas which were
previously diﬃcult-to-engineer. Modelling and development of sub-sea drives are being carried out for its utilization
in Deep-sea mining. An electric motor for a capacity of 350kW connected through 7000m long sub sea cable with a
suitable pump load was modelled in MATLAB software and response was studied through simulation. Simulation
studies showed that MV inverter system working in CSI configuration shall be able to support long cable distances. A
scaled down drive of capacity 2kW is being developed in the laboratory as a prototype model and its performance is
being evaluated. The sub-sea cable is being simulated through a lumped parameter model.

Current Source Inverter (CSI) with Active
front end rectifier control

Comparison of speed –Torque curves for motor and pump

4. Studies on Hydraulic Lifting and Plugging of Large solids In Hoses (with Specific
Reference to Manganese Nodule Mining using Flexible Riser Concept)
The performance of the pumping system at the maximum particle size and the maximum expected concentration
over a flexible hose is to be studied and explored. The size and concentration will be varied and plugging behavior
will be studied for each case. The existing set up at IIT Madras has been modified and commissioned for this study.
In addition, the pressure losses in the system during conveyance will be measured at required points. During the
preliminary studies, the head loss in terms of diﬀerential pressure amplitude for water flow and flow of water with
solids of 10 mm size for various concentrations by volume were obtained experimentally for the bends of 20°, 60°
and 70° with a bend radius of five times hose diameter. The variation in diﬀerential pressure as a function of solids
concentration for various bend angles of 20°, 60° and 70° was plotted.

Effect of change of concentration

Effect of change of angle of bend

The variation of diﬀerence in diﬀerential pressure as function of bend angles
for the solids concentration of 4%, 5% and 6% was plotted and given here.
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SUBMERSIBLES AND GAS HYDRATES

Autonomous Coring System (ACS) being launched from vessel
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SUBMERSIBLES AND GAS HYDRATES
Preamble:
The objective of the Submersibles & Gas Hydrates group is to develop technological tools for deep ocean mineral
exploration such as Poly metallic Manganese Nodules, Gas hydrates and oﬀshore applications such as seabed imaging,
pipeline routing, submarine cabling, well head detections.

1. Deep-Water Remotely Operable Submersible (ROSUB-6000)
The ROSUB-6000 is a
work class under water
Remotely
Operated
Vehicle (ROV) with a
depth rating of 6000m.
System is intended for
exploration activities of
Ploy metallic Manganese
Nodules
and
Gas
Hydrates. ROSUB-6000
system was designed
and developed by
National Institute of
Ocean
Technology
(NIOT) in collaboration
with
Experimental
Design
Bureau
of
Oceanological
Engineering (EDBOE),
Moscow, Russia.

ROV and TMS
deployment

Underwater pictures

Nodules stuck in the ROV
mounted short corer

ROV was undocked at 5280m depth

Sea bed image at 5289 m depth

Time Vs Depth data

First design depth qualification trial of ROSUB 6000 was successfully completed at Poly Metallic Nodule site in Central
Indian Ocean Basin at a depth of 5289 m during April 2010. Integrated sub systems along with Interfaced sensors
were tested and qualified for their envisaged functionality during the sea trial at a depth of 1250, 1810, 5256 and 5289
meters. ROV was successfully undocked and docked from Tether Management System (TMS) at 5280m depth. Two
samples of Poly metallic nodules were collected in the short push corer during trials. Scientific payload of ROSUB 6000
such as forward and bottom looking sonar, oxygen, conductivity, salinity, temperature, sound velocity sensors etc had
functioned satisfactorily and continuous data (at 1 Hz) was logged throughout the trial. ROV was operated at > 5000
m water depth about an hour. Qualification of ROSUB 6000 at PMN site has been completed and project completion
report has been submitted. Following figures (Fig 1 to 6) show ROSUB 6000 system, collected nodule in short corer,
underwater images and depth sensor data during design depth qualification trial.
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• Insertion loss of underwater electromeasured at low temperature (2 Deg
optic link failure at greater depths.
depth was analyzed and it was
Joint (FORJ) of underwater electrotemperature (<4˚C).

2. Development of Deep-Water
System (ACS)

optic slip ring assembly was
C) for identification of ROV fiber
Fiber optic link failure at greater
identified that Fiber Optic Rotary
optic slip ring was aﬀected at low

Autonomous Coring
Underwater FORJ used in ROSUB

Insertion loss profile of FORJ

Autonomous Coring System (ACS) has been developed by NIOT in joint collaboration with M/s Williamson &
Associates, Seattle, USA. The system has been designed for ground truth validation of gas hydrate occurrence in
Indian continental margins. It is capable of collecting 100m long core from ocean basins up to a maximum depth of
3000 m. First time in the world, ACS employs state-of-the-art wire-line drilling technology for 3000m water depth to
recover 100m long core.
• Autonomous Coring System was shipped from M/s Williamson & Associates Inc, Seattle, to NIOT during March/
April 2010. Received ACS components were assembled, integrated and tested for its envisaged functionality at
NIOT before mobilization for sea trial.
• First shallow water trial in India was conducted using TDV SAGAR NIDHI oﬀ Chennai coast in Bay of Bengal
during June 2010 at 110m water depth and 35m length core was obtained in unconsolidated sands and silts. ACS
deployment and under water image of drill head removal from outer tube are shown below.
•
Steel armored Electro-optic
Umbilical cable (3500m length) was
realized. Termination (Field Installable
Termination Assembly) of ACS ElectroOptic steel armored Umbilical cable has
been completed and tested for its
electrical and optical properties.
•
Integrated test of ACS with
Electro-optic umbilical cable and
termination has been completed and tested for its envisaged functionality with Surface and Subsurface Power
and Electronics system.

ACS deployment in TDV Sagar Nidhi

Underwater image of drill head removal
from outer tube
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OCEAN ACOUSTICS AND MODELING

Deployment of Ambient Noise Measurement System oﬀ Cochin

Testing of noise measurement system at ATF

Noise levels during JAL cyclone crossing and rain spectrum
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OCEAN ACOUSTICS
Preamble
The Ocean acoustics group was formed in the 11th period with the aim to focus on research and development in
underwater acoustics as most of the applications in the oceans rely on this. Research and Development activities in
the following key areas have been taken up.
• Development of acoustic measurement systems
• Testing and Calibration of transducers
• Ocean ambient noise measurements, analysis and characterization
• Sound propagation modeling
• Underwater signal processing techniques
Three major in-house projects and few inter institutional projects are in progress. A fully automated ambient noise
measurement system developed by the group is being utilized for collecting time series measurements in Indian
shallow waters. The group also maintains an NABL (National Accreditation Board for Testing and Calibration
Laboratories) accredited Acoustic Test Facility for testing and calibration of underwater acoustic transducers that
caters to the needs of internal groups and external institutions/organizations.

Measurement & characterization of ocean ambient noise in shallow waters
The objective is to develop automated ambient noise measurement systems and deploy at four shallow water locations
spanning the east and west coast of India for time series measurements. An autonomous noise measurement system
consisting a vertical linear array of hydrophones integrated with sub surface floats, a data acquisition system, battery
pack and acoustic pinger was developed and successfully tested in shallow waters.
• Noise measurement system were deployed in shallow waters oﬀ Cuddalore, Tuticorin and Cochin. Time series
measurements were made for three months continuously in shallow waters oﬀ Cuddalore and Cochin. The
system oﬀ Cuddalore was deployed in September 2010 and retrieved in December 2010. The system recorded
data during monsoon with many depressions, low pressure events and the severe JAL cyclone. This is the first
time acoustic data have been acquired in Indian waters during
cyclone. The system proved its high stability by being functional
in such extreme events.
• In addition to acoustic data wind speed & direction, sound
velocity profiles, precipitation, sediment parameters and
bathymetry have been collected at the site to aid in understanding
the acoustic field.
• The system oﬀ Cochin was deployed in December 2010 and
retrieved in March 2011 and data along with environmental
parameters have been collected.
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• System deployed oﬀ Tuticorin got damaged due to entanglement by fishing net and was retrieved. Five days
time series have been obtained during October 2010.
• The analysis of time series measurements have been carried out for noise field
characterization and to find salient features of the site.
• Shallow water sound propagation model studies are being carried out using the
data

Time series of noise level and Sound velocity profiles at the deployment location

Development of Vector Sensors and array for underwater acoustic source localization
and signal estimation. (Jointly with M/s Keltron Ceremics, Kerala)
Vector sensors have the ability to selectively reject the noise emitted from discrete interfering noise sources and the
ability to localize, track, and range targets. Development of a vector sensor in collaboration with M/s Keltron has been
taken up for shallow water applications.
• As a first step Vector sensor with an omni-directional hydrophone, Single axis velocity sensor (Constant
Temperature Anemometry based), Roll & Pitch Sensor and Compass, were designed, fabricated and tested at
Acoustic Test Facility.
• As it got damaged during testing, sensor based on CTA technology is abandoned due to handling diﬃculties
and alternate methodology is explored.
• A survey has been made for these sensors to have an idea about the dimensions, field sustainenance, data
acquisition methodologies.
• M/s Suasis, Turkey has been contacted who have made vector hydrophones using three pairs of accelerators. It
is proposed to acquire one sensor from them.

Upgradation of existing NABL accredited facility and establishing a new setup for low
frequency calibration of transducers as a peripheral facility to ATF
As a part of up-gradation, usage of ATF for higher frequency range from 100 kHz
to 300 kHz has been taken up. Also the usage of ATF for frequency less than 3
kHz has been taken up. In-order to establish a new set up for low frequency, with
the vibrating water column, the procedure followed in International standards is
adopted.
• Vibrating water column method is chosen for the low frequency calibration set up
after carrying out literature survey of various calibration methods.
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Low frequency calibration set up
• Structural Analysis and Harmonic analysis were carried out for each subcomponent for diﬀerent materials
using ANSYS Software.
• Results have been verified with theoretical calculations made using Rayleigh
method.
• Experimental validation has been carried out with ETDC (Electronics Test and
Development Center), Chennai for Low frequency Hydrophone calibration.
• The design of the setup is completed and tender process is underway to
establish the setup on turnkey basis.

Testing at ETDC for low
frequency calibration set up

NABL accreditation
The calibration facility at ATF has been accredited by National Accreditation Board for Testing and Calibration
Laboratories (NABL) as per international standard ISO/IEC 17025. Measurements are performed in accordance with
IEC 60565- 1977 and ANSIS1.20-1988 for the frequency range 3 kHz - 100 kHz. All Laboratory standard equipment
including standard hydrophones are calibrated as per accreditation programme to maintain the traceability.
Recertification audit is conducted by NABL, New Delhi and certification till January 2013 has been obtained.
ATF has been used by external organizations such as Bharath Electronics Limited for transducer/array testing, IGCAR
for ultrasonic transducer testing and RDE, Pune. Also ATF is used for in-house projects of Ocean acoustics, Marine
Sensors & Electronics for transducer calibration, Ocean Observation system for BPR testing, ROSUB for testing
underwater electronics performance etc.

Inter-institutional projects
I. Vector hydrophone array processing algorithm for source localization.
(IISc, Bangalore)

Performance analysis of SIM and R-MUSIC
for APS and AVS arrays

It has been proposed to develop Bearing estimation techniques
for acoustic vector sensor arrays and techniques for passive
detection. Performance analysis of bearing estimation techniques
in ocean using one dimensional search for Subspace Intersection
Method (SIM) and R-MUSIC MUSIC (Rayleigh Multiple Signal
Communication) method have been applied to horizontal and
vertical arrays of Acoustic Pressure Sensor (APS) and Acoustic
Vector Sensor (AVS) respectively. It is seen that AVS performs better
than APS arrays.
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II. Low frequency acoustic propagation study in shallow waters with seabed eﬀects.
(IIT, Madras)
A model based on Finite Element Method (FEM) has been developed
which is used for studying propagation under diﬀerent surface and
bottom boundary conditions such as soft bottom, hard bottom, hard
surface and validation is carried out. Numerical examples were carried
out for diﬀerent sediment bed such as granite, sedimentary soil, hard
rock and basalt and, eﬀective penetration depth and cutoﬀ frequency
were determined.

III. Development of acoustic equipment for object
detection for divers. (NPL, Delhi)

Transmission loss along range at receiver
depth of 250 m.

The objective is to develop an acoustic device for divers using a transmitter and receiver, for underwater object
detection. A transmitter has been developed for 74 kHz and tested in ATF at NIOT and the design of the receiver
module has been finalisedfinalized.
• Broad specifications of the acoustic equipment are:
• Object detection range 100 meter
• Minimization of overall size and weight ( easy to carry by the diver)
• Reduction of overall power consumption
• Minimum diver operating eﬀorts
• Simple and easy to understand output (change in beep frequency or amplitude as a function of distance
between object and the diver).

IV. Investigation of TRM and MIMO-OFDM methods for underwater acoustic
communication. (IIT, Delhi).
Binary Phase Shift Keying (BPSK)
based single element time reversal
communication system has been
simulated and its performance
has been evaluated. A 2-D shallow
water channel has been simulated
with a centre frequency of 48 kHz
Simulation results for transmitter and receiver separation 0.5 m
and band width and band width of
2 kHz. Simulations have been carried out under diﬀerent conditions with varying separation between transmitter
and receiver and varying depths of transmitter and receiver. Experiment in an acoustic tank, on of time reversal
communication system is planned in April 2011.

30

V. Acoustic characterization of sea floor and other related habitat studies using high
frequency systems-Application and model and model free techniques. (NIO, Goa).
Sea floor characterization has been carried out using single beam and multi beam echo sounding systems. Data
processing and signal correction algorithms using Hilbert, moving average filters, echo alignment, noise removal etc.
have been developed and benthic fauna at the study locations oﬀ Goa have been characterized from the data collected.
Model inversion of sea bed parameters from single beam and multi beam is being carried out.

Sediment and benthic habitat classification

31

MODELING OF OCEAN PROCESSES
The main objective is to utilize the oceanographic data that are received in real time from moored buoys/tsunami
buoys and to improve the forecasting. Development of soft computing techniques and data assimilation techniques
for wave forecasting and inversion techniques using BPR data for tsunami sources have been taken up.

Wave Forecasting using wind from Buoy measurements by Soft Computing techniques
• This collaborative project with IIT Bombay was completed after development of alternative method for wave
forecasting based on soft computing tools using wind observations from buoys. Approaches of artificial neural
network (ANN), genetic programming (GP) and model tree (MT) are adopted to carry out the time series
modeling of wind to obtain waves. Wind observations of four and a half years durations at four oﬀ shore sites
along the east/west coast of India were used. The predicted waves obtained using the time series models when
compared with the numerically generated waves showed good results

Estimation of tsunami source by development of inverse model using observed
BPR data
• A forward Tsunami Inundation Model is to predict the wave height characteristics from the model studies at
the tsunami buoy locations. The buoy measurements, after processing the data, and after de-tiding and detrending have been compared with the model output for validation of the numerical model.
• The Method of Splitting Tsunami (MOST) technique developed by the Pacific Marine Environmental Laboratory
(PMEL) of the National Oceanic and Atmospheric Administration (NOAA) has been utilized in Indian context.
By digitizing the potential tsunami-genic source zones along the fault line into tiny sources (100 km) of unit
magnitude (7.5 units), the eﬀect of the each source in the model domain is predetermined through model
studies.
• When a tsunami is generated at the source, the deep water tsunami buoy measurements are utilized to deduce
the combination of unit sources that have given rise to the cumulative eﬀect at the point of measurement by
trial and error (LS technique) through inversion. The earthquake history from the geological department and
the data base of the predetermined unit sources and their eﬀect at the point of interest are used to guide the
inversion process enabling faster and an accurate assessment of the tsunami source as well as its impact in the
Indian Ocean to alert the needy appropriately within the minimum time possible. In this way the measured
BPR data as well as the modeling technique are blended together to improve the tsunami prediction.

Buoy Data Assimilation into Wave Model
• The wave model developed at NIOT by using Mike21 Spectral Wave Model has been assimilated with data of
DS1, DS2, SW3 & SW4 buoys pertaining to 15th October 2004 to 15th January 2005. The wave model forcing is
given by NCEP winds. The ETOPO2(2 min) and C-Map bathymetry is used with unstructured mesh using finite
volume where depth interpolated grid volume based on CFL criteria has been implemented. For assimilating
the buoy data, into the wave model output, Optimum Interpolation technique has been used which is eﬃcient
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and widely used. The wave height distribution in the
model domain(wave model output) is shown along
with the 4 buoys considered for present study in
shows the eﬀect of data assimilation (dotted green)
of DS1 buoy data at DS1 location itself which is very
well coinciding with observations (grey line) when
compared with the model output at that location. It
also depicts the improvement at another buoy location
(SW3) elsewhere in the model domain which indicates
the eﬃciency of the OI technique in improving the
wave prediction in the entire model domain also.
Location of Buoys used for Data Assimilation on the
Numerical Model Output

Following plot depicts
the results of the data
assimilation carried out
individually
for
two
buoys viz., SW3 and DS2.
(a). Comparison of wave
model output before and
after DA with observation,
and (b) the scatter plot of
Comparison of buoy time series with model and (model+assimilation of DS1) at DS1 and
SW3 locations along with respective scatter plots
respective buoys. The time
series plot of SW3 shows that the model prediction and the observations are almost out of phase (R ~0.0 without DA).
After assimilating SW3, the comparison is improved (R2=0.99 with DA). Similarly the assimilation of DS2 into model
has improved the time series comparison from R2=0.022 without DA to R2=0.983.

Comparison of time series & Scatter plot for assimilation of (a)SW3 (b)DS2
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OCEAN ELECTRONICS

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

Design and Development of Tsunami Surface Buoy Data Logger
New data logger was developed for the Tsunami Surface Buoy, to overcome frequent
problems faced with the earlier version. The system was deployed in Bay of Bengal at
TB05 location and was continuously operational for 8½ months till the battery expiry.
Currently two of the systems are operational at TB05 and TB08 locations in Bay of
Bengal. The two-way communication incorporated in the data logger is being used in
monitoring and diagnosing the BPR at sea bed, from the land station. Also development
of a low power data logger with INSAT communication interface is under trials.

Low Power Data Logger

Tsunami Surface Buoy – TB05

DOPR – “Tsunarec “

Surface Buoy System

Seabed Electronic System

An indigenous Deep Ocean Pressure
Recorder(DOPR) for Tsunami Detection
has been successfully developed and
tested. The Tsunami detection system
consists of a sea-bed electronic system
to detect Tsunami pressure wave and a
surface buoy to relay the information to
data reception centre. The power system
works on Lithium primary battery pack.
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The sea bed electronics and surface buoy systems
communicate through acoustic telemetry. A
bidirectional communication is established between
surface buoy and seabed electronic system. The
surface buoy is equipped with primary INSAT
satellite link and secondary INMARSAT satellite
link to transmit data in the real-time to Tsunami
warning centre in INCOIS & NIOT.
DOPR Deployment

DOPR Retrieval

The sea-bed electronic system is designed with
embedded systems configured in two blocks

namely, communication controller and predictor system. The
data link from predictor and surface buoy is formulated with
communication controller. The system temperature and power
status are monitored by the communication controller. The
predictor system compares measured and predicted water
column pressure every 15 s interval to detect tsunami. It also
stores measured data in a flash memory. The system has been
deployed and tested at 843m water near Minicoy Islands in
February 2011.

Kalpasar Observatory Network

Data collected during field trials of DOPR
Joint project between NIOT/ISRO/NPOL for
development of BPR during July 2010 Oﬀ Chennai at
Bay of Bengal at 385m water depth.

The group is involved in setting up of Met-Ocean Observatory network at Gulf of Khambat, as a part of the Kalpasar
Project. The work includes design, detailed engineering, assembly,
integration and testing of observatory systems. The data communication
is through INSAT and GPRS modems. The aim is to collect time
series measurements of tide, currents, water quality & meteorological
parameters under this project. A total of 43 stations among which, 23
will be installed on Catamaran specially designed for high velocity
currents and 18 on fixed towers for measurements for one year.

Kalpasar Observatory Network

The system procurement, integration & testing are in progress. The
commissioning of all systems is expected to commence from September
2011.

Autonomous Underwater Profiling Drifter (AUPD)
The Autonomous Underwater Profiling Drifter (AUPD) is a revolutionary concept that enhances the real-time
capability for measurement of temperature and salinity along with reference depth through the upper 2000m of ocean
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depth and it contributes to the global description of the seasonal and inter-annual
variability of the upper ocean thermohaline circulation.
AUPD is programmed to dive to sea depths of 2000m where it drifts with the current.
After a typical user defined time period, it is programmed to rise to the sea surface,
measuring temperature and salinity with respect to depth. At the surface, it relays
this information via satellite and sinks again to begin the next cycle. The sequence
AUPD
of events is programmed as per the user requirement. INCOIS under Indian Argo
project procures and deploys these floats on regular basis. AUPD technology has been indigenized & demonstrated by
NIOT. The first trial production is being made with the help of private industry. The mechanical and electronic design,
the modeling and analysis of mechanical system is completed.

Design and Development of Drifter Buoy with INSAT
Communication
Drifter with INSAT communication is under development. The drifters have
Micro Electro Mechanical Systems (MEMS) based low power Barometric sensors
& Thermister based sea surface temperature sensor. Development of drogue
and hull is under process and the electronic systems & data communications are
under trial.

Drifter Hull

Temperature String
Thermister String for time series measurements of sea temperature profile
covering diﬀerent depths is under development. The system is designed
with 485 MOD BUS protocol, wherein, more number of elements can be
added as required. The string will be attached with the mooring rope and
interfaced to the surface electronics for communication and data storage.
Sensors and data logger are developed and tested. The mechanical design
for mooring scheme and assembly are under fabrication.

Glider
The group is working on indigenous GLIDER system which is intended
for use in shallow waters. It is a buoyancy-propelled fixed wing vehicle,
gliding by changing the buoyancy using internal actuators. Its altitude
should be controlled by means of active internal mass redistribution and
a rudder. It must change depth to glide. It should glide down and up by
controlling its buoyancy to make itself negatively and positively buoyant.
MATLAB simulation and CFD analysis of the indigenous Glider hull are in
progress. The navigation model is being developed in MATLAB.

Velocity Contour of Glider Hull
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OCEAN OBSERVATION SYSTEMS

OMNI Buoy

Buoy Deployment

Deployment of Tsunami Buoy
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Moored Met Ocean Buoy

Twin Mast Buoy, oﬀ Agatti

Moored Met Ocean Buoy

OCEAN OBSERVATION SYSTEMS
Preamble
Systematic real-time meteorological and oceanographic observations are necessary to improve oceanographic services
and predictive capability of short and long-term climatic changes. Time series observations are vital to improve
the understanding of ocean dynamics and its variability. The Ocean Observation Systems (OOS) group of 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 Forecast. As challenges arise in
the form of natural disasters such as Tsunamis in the Indian Ocean, in spite of their infrequent occurrence, could be
very devastating and can occur anytime without a notice. Though such disasters cannot be prevented, their impact can
be mitigated with prior and proper planning. Hence, OOS team has developed, tested and established Tsunami Buoy
system with Bottom Pressure Recorder (BPR) in Indian Seas.

Objectives
To collect marine meteorological and oceanographic data using moored Met-Ocean buoy systems and disseminate
data to INCOIS (Indian National Centre for Ocean Information Services).
To collect water level data in deep sea using Bottom Pressure Recorder and disseminate data to INCOIS for Tsunami
Early Warning System

Major Accomplishments during the period (April 2010- March 2011)
Moored Data Buoy Program
Moored Met Ocean Buoys: The Buoy Network was re-established successfully during January 2011 before the
committed period of March 2011. Second Expert Committee meeting recommended to continue with optimum number
of 8-12 buoys considering the challenges faced in maintaining surface moored buoy network. Expert Committee on
moored buoy network appreciated successful establishment
NATIONAL INSTITUTE OF OCEAN TECHNOLOGY
of 12 buoy network by NIOT during the meeting. During
OCEAN OBSERVATION SYSTEMS
Functional Moored Buoys (Data Buoy & Tsunami Buoy)
this period OOS has carried out 59 operations, 14 cruises
March 2011
involving 270 ship days, 2900 man days, 18,000 nm of
sailing distance in Bay of Bengal, Arabian Sea and Indian
Ocean.
2.1.2 Best of Practice method was prepared and followed
using the inputs from PMEL NOAA and vetted by
NOAA NDBC (National Oceanic and Atmospheric
Administration’s National Data Buoy Center) to
obtain quality data from moored buoys.
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2.1.3 Successful trials of OMNI buoys (Ocean Moored buoy Network for Indian monsoon) : On the recommendation
of Expert Committee, two OMNI buoys were ordered with M/s.Fugro Oceanor AS, Norway to measure sub surface
data up to 500m water depth along with met - ocean data to transmit real time to NIOT, Chennai. This prestigious
project with suite of sensors and special induction mooring was installed on a trial basis in the Bay of Bengal. These
buoys which were established before the onset of North-East Monsoon could capture JAL cyclone with the onset of
low pressure and its eﬀects of atmosphere and ocean, which gave a new insight into this phenomenon.

Some observation from data buoys

The Performance Evaluation Committee evaluated the data from these 2 OMNI buoys for a trial period of 3 months
and submitted their recommendation for supply of 4 more OMNI buoys.
Indigenized data buoy CPU developed for industry standard was deployed at BD06 location is functional and
providing data from July 2010 to till date and collected data during JAL cyclone.
Coral Reef Buoy: On the request of Department of Environment and Forest
(DOEF), Andaman & Nicobar, successfully deployed Coral Reef Buoy in
Mahatma Gandhi Marine National Park, Wandoor, Andaman & Nicobar Island
during February 2011. Buoy is functional from 23rd February 2011. Daily
report on the coral reef buoy deployed in Mahatma Gandhi Marine National
Park, Wandoor, Andaman & Nicobar Island is sent by INCOIS to diﬀerent
departments in Andaman as requested by Department of Environment and
Forest (DoEF), Andaman & Nicobar.
Coral Reef Buoy at Andaman

Data buoy as a reference platform was deployed Oﬀ Agatti, Lakshadweep
and is functional from March 2011 with dual mast and redundant wind & humidity sensors

Support to RAMA Buoys & Drifter Buoys: NIOT worked with PMEL NOAA in deployment of RAMA buoys during
the November 2010 Sagar Kanya cruise and technical discussions on calibration, testing and deployment of buoys
were conducted and procedures were compared with NOAA PEML.
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Vessels: Sagar Manjusha, Sagar Nidhi, Sagar Kanya and Borris Petrov were used execute the field operations at sea to
achieve the 12 buoy network and Tsunami buoy network with the support of INCOIS, NCAOR (National Centre for
Antarctic & Ocean Research) and Ministry of Earth Sciences.
Training Oﬀered to Staﬀ of Indian Air Force on Met Ocean data collection.
Awarded Membership in the National Safety Council, Mumbai.
OOS organised the 3rd meeting of ISRO NNRMS (National Natural Resources Management System) – Standing
Committee on Ocean resources and Meteorology (SC-OM) on 4th January 2011 at NIOT.

Moored Tsunami Buoy Programme
Seven Tsunami buoys were deployed & maintained in Bay of Bengal during April, July & November 2010 in TB10,
TB08, TB05, TB07, TB04 locations 7 retrieval operations were done during this period.
A cruise was carried out from Mauritius to Chennai on-board Sagar Nidhi for the deployment of two Tsunami Buoys
during March 2011.
In-house developed Tsunami Surface buoy CPU which was deployed TB04 location on April 2010 successfully worked
for a period of 4 months & captured the underwater seismic event on 12th June 2010.
NIOT & INCOIS SAIC (Science Applications International Corporation) Tsunami
Buoy: 3 SAIC Tsunami buoys were deployed during April 2010, December 2010 at STB1&
STB2 locations.
Indian Made Tsunami Buoy CPU: Initiated developmental
activity of Indigenous Tsunami CPU and order was placed with Indian firm during
February 2011. Delivery and field trials are expected to commence from July/August
2011.
SAIC Tsunami buoy

Tsunami buoy deployment

International Programs
Pilot Project Wave Measurement and Evaluation Test (PP-WET) - UNESCO-IOC
(United Nations Educational, Scientific and Cultural Organization - Intergovernmental
Oceanographic Commission)
As advised by MoES, as a part of Inter Calibration exercise on the request of UNESCOIOC global Pilot Project on Wave Measurement and Evaluation Test (PP-WET) is initiated.
In this regard, one data buoy was successfully deployed in March 2011 Oﬀ Agatti. A Wave rider buoy will be deployed
in April 2011 for Inter comparison exercise.
Wave Rider buoy for
Inter Calibration

INDO-US PARTNERSHIP (MoES-NOAA MoU) Collaboration: NIOT is associated with INCOIS on deployment of
RAMA buoys.
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MARINE SENSOR SYSTEMS

Wideband ASP Transducer
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Cymbal Hydrophone Array

Helium Leak Detector

Shock & Vibration Test Facility

Corrosion Chamber

Environmental Chamber

MARINE SENSOR SYSTEMS
The focus of Marine Sensors Systems Group is
•
•
•
•

To establish a facility of excellence to provide electronic support to various activities and projects of NIOT.
To create infrastructure for reducing the development time and facilitate rapid prototyping.
To develop sophisticated underwater sensor technology for marine applications.
To develop expertise in Marine electronics related issues.

Project-wise progress
Underwater Electronics Support Facility
Objectives
To establish underwater electronic support facility of excellence to support all the activities of NIOT projects. This
includes the establishment of a Helium-Leak detector, Shock and Vibration Test Facility, Corrosion Testing Chamber,
Environmental Chamber and EMI/EMC analyser.
Progress Achieved
All the above facilities have been successfully established and other groups of NIOT are using the facilities.

Development of Underwater Component Development
Objectives
Development of the non-oﬀ the shelf available underwater components such as 250kW underwater motor,
development of 6.5 kVA underwater transformer for 600 bar operation, electrical/optical slip ring in association with
industries, pressure testing components Vis-a-Vis capacitors, battery, diodes for studying the suitability in underwater
and establishment of underwater engineering laboratory and a marine electronics laboratory.
Progress Achieved
• 250kW underwater motor - Motor has been developed in collaboration with M/s: PSG Industries, Coimbatore.
• 6.5 kVA underwater transformer - Completed.
• Electrical slip ring - Since there were no successful bidders for the Electrical slip ring, the development of the
same has been taken up by the group.
• The discharge characteristics of diﬀerent types of batteries were tested. It has been observed that lead acid
battery with gelled electrolyte is the most suitable one for deep sea applications

Marine Sensors & Technology Development
Objectives
• To develop new shallow water sub bottom profiler transducers and interface with oﬀ the shelf hardware using
the technology developed by NIOT
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• To develop acoustic sensors in collaboration with M/s BEL for projects of mutual interest
• To develop sensor technologies to detect, classify and identify buried objects under seabed using acoustic and
magnetic detection of objects for shallow water and deep-water applications
• To develop user based bio-sensors and sensors for oceanographic applications
Progress Achieved
• Preliminary design document with each sub components of Buried Object Scanning Sonar system (BOSS)
has been prepared. The realization of various subsystems of BOSS including the hardware and the algorithm
development are under progress. Procured a Multi Mode Digital Sonar System and sea trials have been
completed with the system.
• Design of combination die setup for manufacturing of cymbal caps for
Buried Object Scanning Sonar (BOSS) project based on ATILA/ANSYS
model results (both for transmitter and receiver) has been completed.
• Design of an indigenous miniaturized linear towed array using cymbal
transducers has been completed and fabrication for the same is in
progress.
• The design of a 32 channel planar hydrophone array has been completed
and an industrial partner has been identified for manufacturing.
• Development of an optical biosensor for detection of Arsenic trioxide
with the help of metalloproteins like Haemoglobin and Myoglobin
has been initiated. Linearity, precision and repeatability concepts were
established by doing respective experiments.

44

Sea Trials at Tuticorin

MARINE BIOTECHNOLOGY

Algal oil and lutein from microalgae

Dried algal biomass

Open sea cage deployed at Olaikuda

Pigment producing deep sea fungus

Open Sea Cage fish holding net

Microphotograph of fungus

Artificial Reef deployment at Orissa

Artificial reef structures

Sea weeds collected for testing
antifouling activity
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MARINE BIOTECHNOLOGY
Marine Biotechnology (formerly known as Ocean Science and Technology for Islands) program includes five major
activities such as Open Sea Cage Culture, Marine Micro Algal Biotechnology, Marine Microbial Biotechnology,
Materials for Marine Applications and Island Resource Information system. In addition to the above activities,
two multi-institutional projects namely Developments of Potential Drugs from Ocean (DPDO) and Coastal Ocean
Monitoring and Prediction System (COMAPS) are being carried out at the field unit, the Andaman and Nicobar Centre
for Ocean Science and Technology (ANCOST), Port Blair. Another multi-institutional program on biofuel from marine
micro algae has been initiated with the joint funding support from the Ministry of Earth Sciences and the Council
of Scientific and Industrial Research. Societal program such as design, fabrication and deployment of Artificial Reefs
(AR) and Fish Aggregating Devices (FAD) for enhancement and sustainable harvesting of fishery resources are also
being carried out.

Open Sea Cage Culture:
Ten open sea cages of (9 m diameter) were
designed, developed and deployed in
three sites viz., in Olaikuda - Tamil Nadu
(4 nos.), North Bay - Andaman (4 nos.) and
Kothachathram - Andhra Pradesh (2 nos.). The
cages were stocked with seeds of seabass and
other species. Feeding trials using trash fishes
Open Sea Cage (9 m dia HDPE) in
and pellet feed are under progress. Collection
North Bay
of base line information on environmental
conditions prior to the deployment of cages has been completed. Multiple spawning of honeycomb groupers
Epinephelus merra in captivity has been achieved and the larvae have been reared up to eighth day. As part of the
growth promotion experiment, the ontogeny expression of myostatin 1&2 genes of Lates calcarifer was studied. To
breed the slow maturing commercial finfishes, an attempt was made to collect gametes from fast maturing fishes as
surrogates after transplantation.

Marine Micro Algal Biotechnology
Marine micro algae isolates NIOT 20
(MCU), NIOT 27 (15 F2), NIOT 51 (10-1),
NIOT 74 (POSA) and NIOT 45 (5F-1) have
been identified as maximum biomass and
lipid producing isolates for further culture
Tubular photobioreactor (2000 L) Bubble column photobioreactor
optimization and mass scale production.
NIOT
(2000 L)
Experimental scale mass culture of micro algal isolate NIOT 45 (5F-1) in 320 L bubble column photobioreactor under
autotrophic and mixotrophic condition has been completed. Maximum dry biomass of 0.208 - 0.264 g/L/d with a lutein
concentration of 5.4 – 5.6 mg/g has been achieved. Mass culture of micro algae isolates of NIOT 45 (5F-1) and NIOT 74
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(POSA) strains in 2 ton race way have been attempted and the maximum biomass of 0.19 g/L/d and 0.108 g/L/d with
a maximum lipid concentration of 14.7% and 24.0% were achieved. Preliminary experiments on electroflocculation
for concentration of micro algal strain NIOT 45 (5F-1) from the culture medium using regulated DC power supply
were completed. Diﬀerent types of electrodes (Stainless steel, Aluminum and Copper) were tested and a maximum
concentration eﬃciency within five minutes was achieved with a combination of aluminium electrodes at current rate
of 20 A and 32 volts. Transparent acrylic 330 mm diameter tubular photobioreactor of 2000 L capacity with process
control and monitoring system has been developed and is being tested for continuous high density mass culture of
marine Chlorella sp. in NIOT. A low cost, prototype solar drier has been developed and tested for drying of harvested
marine micro algal paste. Marine micro algal strain NIOT 74 was identified as Chlorella vulgaris by partial sequencing
of 18S rRNA.

Marine Microbial Biotechnology
Forty five isolates of deep sea bacteria and twenty deep sea fungi have been isolated from water and sediment samples
collected from a depth of 540 – 1000 m in Arabian sea. Deep sea fungal isolates Cladosporium sp. (DSF-5), Cordyceps
sp. (DSF-12) and Cordyceps sp. (DSF-15) producing extracellular polysaccharides have shown promising antioxidant
properties. One deep sea fungus producing extracellular pigment was isolated and the pigment was fractionated and
purified using column chromatography. The structural elucidation of purified pigment is in progress. Fourteen isolates
of deep sea bacteria were screened positive for production of biodegradable polyester polyhydroxyalkanoates. The
polyesters were extracted, dialyzed, purified and characterized using FT-IR spectroscopy. Inorder to perform isolation
and cultivation of deep sea barophilic microbes at in-situ conditions a high pressure low temperature serial dilution
and fermenter system has been designed.

Polysaccharides producing fungus

Materials for Marine Applications and Antifouling Measures:
Twenty marine seaweeds were collected from Gulf of Mannar and Palk Bay from Tamil Nadu coast and anti-fouling
properties of crude extracts from these seaweeds were tested against 7 biofilm forming bacteria. The crude extracts
from two seaweeds (Stoechospermum marginatum, Turnbinaria conoides) have shown positive antimicrobial activity
at concentration of 250 μg, further purification of active compound is in progress. Trials were done using Araldite
(GY257) & Hardner (HY951) to develop coating and changed the araldite-hardner ratio to obtain quick curing
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(standard ratio 10:1 & Normal curing time was 8hrs). Glass coupons (micro slides of 1.2mm thickness) and Copper
coupons of size 5cm x 3cm were used as the base for the coats.

Island Resource Information System (IRIS):
The inundation maps were developed for Havelock, Neil and Long Islands using the GIS facility. Spatial map of water
quality parameters is developed for Rangat Bay. A geo-database has been developed on air quality parameters (SPM,
SO2 and NO2) for 60 sampling locations of A&N Islands.

Development and deployment of Artificial Reefs and Fish Aggregating Devices (FAD):
Successfully deployed 750 artificial reef
structures in Penthakata, Chandrabhaga
and Balinolcha along Orissa coast.
Repairing and redeployment of two
FAD in Kavaratti and Agatti Islands was
completed. Preliminary site selection
survey and meeting with beneficiaries
FAD Deployment at Agatti Island
for FAD was carried out in South, Middle and North Andaman. Fabrication of FAD for deployment in Andaman is in
progress.

Development of Potential Drugs from Ocean (DPDO):
A total of 193 marine organisms (flora 159 and fauna 34) were collected from Andaman and Nicobar Islands. Twenty
nine samples were submitted to the Central Drug Research Institute, Lucknow for various biological activity testing.
NIT 431 showed anti-malarial activity and NIT-428 was reported positive for anti-leishmanial activity. Forty samples
were submitted to the Advanced Centre for Treatment, Research and Education in Cancer, Mumbai. Four samples
(NIT 424, NIT 430, NIT 431 and NIT 439) reported positive for anti-cancer activity. Eighty eight in-house samples
were tested for antibacterial activity and 5 samples (NIT 420, NIT 428, NIT 465, NIT 472 and NIT 478) showed wide
spectrum antibacterial activity. Forty samples were submitted for anti – HIV screening at Dr. A. L. M. Post Graduate
Institute of Basic Medical Sciences, Chennai. Three hundred and four samples were received from various collaborating

Sea anemome sp.
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Antibacterial assay

Sponge sp.

institutions for antibacterial activity testing and 56 showed promising activity. One thirty eight sea weeds and soft
coral associated bacteria were isolated from the Andaman waters, 12 bacteria were identified by 16S rDNA sequence
and the sequence was deposited in NCBI data base.

Coastal Ocean Monitoring and Prediction System:
Seasonal sampling during Jun, Sep, Dec 2010 and Feb 2011 were carried out in seven stations viz., Flat Bay, Minnie Bay,
Junglighat Bay, Haddo Harbour, Phoenix Bay, Aberdeen Bay, Open Sea in Port Blair Bay and Wandoor Creek. Samples
were collected in both high and low tide periods. Physicochemical and biological parameters of seawater samples
were analyzed and the report was submitted to ICMAM. Maximum atmospheric and sea surface temperatures were
recorded during June 2010 and minimum salinity was recorded during Dec 2010. Higher level of dissolved oxygen,
major plant nutrient namely nitrate and silicate concentration and zooplankton diversity were recorded in December
2010 where as the maximum chlorophyll a and pheaophytin concentration were recorded in June 2010. Highest
concentration of ammonia and total phosphorus were recorded in Phoenix Bay during September and June 2010.
Biofuel from marine micro algae: Under the New Millennium Indian Technology Leadership Initiative, a new multi
institutional program on biofuel from marine micro algae has been taken up. Under this program a number of
marine micro algae were screened for lipid production. Mass culture of micro algae in raceway has been attempted.
Experimental scale extraction of algal oil from the harvested dry biomass and transesterification of the algal oil into
biofuel are in progress.
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COASTAL AND ENVIRONMENTAL ENGINEERING

KALPASAR

Kalpasar Observatories

Tower deployment in progress

Survey in the Dam Corridor

Tide Modeling

Wave Modeling

Bathymetry for Tide
Modeling

Bathymetry for Modelling the
Creek and Estuarine Dynamics

Wave rider Buoy

Sides Scan Average Angular
Backscatter Strength

HF Radar Wave Observation
during Jal Cyclone

HF Radar Current Observation
during Jal Cyclone

HF Radar Network

Sub-Bottom Profiling

Hydrodynamic Modeling

Wave Tranquility Studies

Technical
Criteria Atlas

Sustainable
Shoreline
Management

HF Radar

Industry
Sponsored Project
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COASTAL AND ENVIRONMENTAL ENGINEERING
Preamble
Coastal and Environmental Engineering (CEE) group focuses on the coastal infrastructure development and
engineering applications. The group handles four major projects which involve intense field observations, geophysical/
geotechnical/bathymetric surveys and numerical modeling which provides cost eﬀective, environment friendly
engineering solutions. Apart from this, an industry sponsored project for the Power Finance Corporation is completed
and the final report submitted. The major projects handled by CEE group are as follows:
• Engineering investigations for the ‘Kalpasar’ Project of Government of Gujarat
• Demonstration of Shore Protection Measures through Pilot Projects
• Technical Criteria Atlas
• Establishment of Coastal HF Radars Network under tsunami Early Warning System

Engineering Investigations for the ‘Kalpasar’ Project of Government of Gujarat
The group has undertaken a project
namely ‘Kalpasar’ in Gulf of Khambhat
for State government of Gujarat. The
project aims at construction of a dam
across gulf to impound the water of
Narmada river which otherwise drains
into Arabian sea. NIOT has been identified
as the nodal agency to undertake all
engineering investigations and modeling
requirements. The field work for the
Kalpasar commenced with Single beam
bathymetry survey in the southern part
of Gulf of Khambhat in November 2010.
The scope of work includes geophysical/
geotechnical/ bathymetric surveys, grab
Multi Beam Eco Sound (MBES) Survey carried out in the
sampling, establishment of observatories,
proposed Dam Corridor region
installation of tide gauges, vertical control survey and numerical model simulations for sedimentation pattern.

Works carried out:
• Single Beam Bathymetry Survey and data processing of 18,586 line km for various applications were completed
along the Southern part of Gulf of Khambhat during November 2010 to January 2011.

• The bathymetric survey in the dam corridor conducted over 2034 line kilometers during January
- March 2011.
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• Single Beam Echo Sounduing (SBES) along main survey lines including data collection and processing is
completed. Except intertidal zone, field survey covering about 1200 line km completed and processing is in
progress.
• Multi-Beam Echo Sounding (MBES) including data collection and processing completed for an area of 60 sq.
km.
• Single beam bathymetry in shallow regions was completed with 230 line km including data collection and
processing.
• Side scan sonar imaging including data collection and processing was completed for 630 line kms
• Grab Sampling & analysis of 60 samples was done in the Corridor Region. The soil classification and analysis
is under progress.
• Installation of 14 Automatic Tide Gauges and five towers for observatories are completed. Development of cotidal chart program is in progress.
• Prepared coastline and drying zones maps in northern gulf. The data processing for Vertical Control Survey at
Gulf of northern portion is completed.

Technical Criteria Atlas
The plan project ‘Technical Criteria Atlas’ aims to prepare an atlas for essential parameters required for preliminary
planning, analysis and design of coastal infrastructures. As part of the project, the bathymetry is updated using the
ETOPO1 (Earth Topography at 1 arc minute interval) for water depth more than 200m and CMAP data for water
depth less than 200m. Sensitivity analysis is carried out to identify the suitable model domain and optimum grid

Bathymetry prepared
for tide modelling

Separation of sea and
swell wave spectra

Water level at various locations
during Gonu cyclone

size for various applications. The results of the model mainly depend on the reliability and accuracy of the input data
and hence test runs are carried out using many available data sets. Based on the test results, appropriate data sets are
identified for providing model forcing for each component. Secondary data set for validating the model results such
as tide and wave are collected from various sources.
• Secondary data base is updated with ETOPO1, NCEP wind data, cyclone tracks and various model simulations
using updated database.
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• Diﬀerent global data on tidal constituents are being tested. Regional tide model is being setup using ADCIRC
package the model is redefined with smaller domains for ease of implementation and one of the sub-domains
is being concentrated...
• Dissipation coeﬃcients are computed for tide model for west coast.
• The preliminary wave model results are validated with NIOT moored buoy observations at seven locations.
The wave model setup is refined and the sensitivity analysis is carried out.
• The wave spectral analysis is carried out to solve the issues related to simulation of swell wave components.
• The swell wave parameters are recomputed from the wave spectra using various methods and identified a
suitable method which exhibited better results.
• Storm Surge Model setup has been prepared for the Arabian Sea and simulations for Gonu cyclone.

Sustainable Shoreline Management (SSM)

Ennore Creek Mouth closed

Ennore Creek Mouth open (Proposed)

Visualisation of recorded Sidescan
Backscatter Intensity

The objective of the project is to provide sustainable, environment- friendly solutions for stabilizing the shorelines
undergoing erosion or accretion, as well as to provide solutions for improvement of the environmental quality. As part
of the project, the group is planning to implement a scheme at Ennore which is facing severe erosion to the north and
accretion to the south of Ennore port. Under this project the eﬀect on thermal discharge by the North Chennai Thermal
Power station (NCTPS) has been monitored through field surveys. Long term predictions have been undertaken by
modeling the thermal discharge inside creek under the critical conditions of temperature during summer. Modeling
has been undertaken using MIKE21 with the Ennore creek mouth being closed / open for flood and ebb discharges in
the creek

Sediment Characterisation using Sonars (SCS):
Acoustic backscatter/reflection signals were collected oﬀ Cheyyur near Chennai in the Bay of Bengal. In the present
work, the echo signals have been acquired using a 455 kHz, shallow-water, Multi-Beam Echo-Sounder and a 2-16
kHz, Chip Sub-Bottom Profiler transducers. The signals have been collected over a transect of about 6 km in length,
running across four sediment horizons, where the water depth varies from 27m to 29m. A total of four runs were
made over the single transect with four diﬀerent combinations of source characteristics. Grab samples were collected
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at 2 km intervals along the transect for ground truthing. Algorithms have been developed and implemented as Matlab
scripts, to read-in the various survey and data parameters. Algorithms/scripts are developed to build 2D/3D images
of bathymetry, as well as backscatter intensity of the seafloor both in the form of Multibeam and Sidescan outputs.
The scripts are also developed to estimate two-way travel times and amplitudes from individual traces of Sub-bottom
Sonar output. The variation in backscatter as a function of incident-angles has been computed for each beam and also
for each ping, corresponding to Multibeam and Sidescan data, whereas the reflection coeﬃcient (RC) of the seabed has
been computed for each trace or stacked-traces, corresponding to Sub-bottom Sonar data.

Creek and Estuarine Dynamics:
The Ennore creek in Chennai coast faces tremendous pressure of environmental degradation by the discharges
from Manali industrial belt and domestic sewage from Buckingham canal apart from mouth closing. Pilot scale
demonstration of eco-restoration through engineering intervention (like river training & LCS etc.) has been planned
for this creek having water quality problem due to mouth closer by coastal accretion. A strategic approach to flush the
creek system using fresh sea water through opening of closed mouth or opening of seaward connection of channel
connecting Pulicat Lake and Ennore creek is considered as eﬀective measure for Eco-restoration of the dying creek
system. Modeling study was carried out with one dimensional Mike11 model and found the requirement of two
dimensional model to simulate conditions like dredging and creating obstructions for accretion to prevent mouth
closing. Bathymetry data collection was carried out to update the changes of depth due to recent developments along
the Ennore creek. A basic two dimensional hydrodynamic model was set up and calibration with available current as
well tide data are in progress.

Establishment of Coastal HF Radar network under Tsunami Early Warning System

Current observations during
Cyclone Laila

As part of the Tsunami Early Warning System, NIOT
has established the network of ten HF Radar systems at
various regions along the Indian coast in May 2010. All
stations are operational and online data is received at
INCOIS, Hyderabad and NIOT. The response in ocean
circulation and coastal waves associated with passage
Current observations during of various cyclones are captured by HF Radar stations
Cyclone Laila
along the east coast of India.

Industry Sponsored Projects
Power Finance Corporation Consulting Limited (PFCCL) proposes to establish a 4000 MW Ultra Mega Power Plant
at Cheyyur. In order to meet the coal requirements a marine handling facility is proposed to be created oﬀ Panaiyur
near Pondicherry. NIOT has undertaken technical feasibility studies and prepared a Detailed Project Report (DPR)
including cost estimates for the marine handling facility which consists of an oﬀshore detached breakwater and jetties
located beyond 10m water depths. A comprehensive Marine Environmental Impact Assessment (CMEIA) has also
been carried out by NIOT using field data of three seasons and assessing the impact on shoreline changes, air and
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water quality due to the proposed project. The reports have been submitted by PFCCL to the statutory bodies like
Tamilnadu Coastal Zone Management Authority and the Ministry of Environment and Forest (MoEF) for obtaining
environmental clearance for the proposal.

Survey and sampling

Deployment in progress

Wave rose Diagram
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VESSEL MANAGEMENT CELL
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VESSEL MANAGEMENT CELL
Preamble
The main function of Vessel Management Cell (VMC) is Operation, Maintenance and Management of vessels of Ministry
of Earth Sciences (MoES) . Technical management, Program Planning and Implementation for Coastal Research Vessel
(CRV) Sagar Purvi and Sagar Paschimi, Buoy Tender Vessel (BTV) Sagar Manjusha and Oceanographic Research
Vessel (ORV) Sagar Nidhi are carried out. Procurement of onboard equipment and spares, dry-dock and other ship
repairs, preparation for all cruises including Southern Ocean Expedition and coordination with the team till the end
of the cruise through oﬀshore and onshore support for both scientific and ship team, and acquisition of vessel, are the
other major activities of VMC.
The Vessel Management Cell is providing research vessels to the user research institutes and universities for the
successful implementation of Ocean related programs. The two coastal research vessels ‘Sagar Purvi’ and ‘Paschimi’
are used for the implementation of the Coastal Ocean Monitoring and Prediction System (COMAPS) and Integrated
Coastal and Marine Area Management (ICMAM) programs of the Ministry of Earth Sciences and to provide services
to the other universities and research organizations for field surveys and data collection. The Buoy Tender Vessel
‘Sagar Manjusha’ is involved in the Ocean Observation Systems program and it also provides services to other projects
of NIOT. The Technology Demonstration Vessel ‘Sagar Nidhi’ caters to various technology demonstration programs
such as the Deep Sea Mining (DSM), Remotely Operable Vehicle (ROV) Autonomous Underwater Vehicle (AUV) , and
Southern Ocean Expedition by NCAOR. It aslo acts as support platform for the various research activities planned
by the Ministry.

Swathe Bathymetry Survey of the Exclusive Economic Zone of India (EEZ):
The objective is to prepare a comprehensive bathymetric map of Exclusive Economic Zone of India across the
Eastern coast between 10 m water depth and 500m water depth. The bathymetry map will serve as a base map for
oceanographic researchers of various departments such as defence, navy,coast guard etc.
• Total Area of Survey conducted from April 2010 to March 2011 = 1437 sq.km.
• Sand ripples were identified at the depth of ~60m at oﬀ Palar river mouth.

Vessel Utilisation Report
Utilization [April 2010 to March 2011]
Sagar Nidhi

No. of Days

Utilisation

311

Port Stay (Bunkers, Surveys, Cruise
Preparation)
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Maintenance

5

57

Sagar Manjusha

No. of Days

Utilisation

263

Port Stay (Bunkers, Surveys, Cruise
Preparation)

54

Maintenance

48

Sagar Purvi
Utilisation
Port Stay (Bunkers, Surveys, Cruise
Preparation)
Maintenance
Drydock

No. of Days
137

Sagar Paschimi

No. of Days

47
50
131

Utilisation

276

Port Stay (Bunkers, Surveys, Cruise
Preparation)

58

Maintenance

31
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PEER REVIEW OF NIOT
Ministry of Earth Sciences (MoES), formed a committee to conduct the Peer Review of the progress made by NIOT
since its inception in 1993. The committee adopted a quantitative performance analysis based on the objectives
achieved in five year plan periods against the projected targets. In each plan period the programmes handled by NIOT
have been evaluated with weight factors (representing resources allocated) such that the sum of weights is one for any
plan period. The 11th plan period has been evaluated on annual basis to bring more clarity. Within each programme
of a particular plan period the sub projects were listed and weights were allotted . Sum of the weights of all the sub
projects within a programme is one. Marks obtained in the subprojects are multiplied with the corresponding weights
so that weighted marks are obtained and sum of the weighted marks gives the total mark obtained by a programme
in the plan period. The programme weightage when multiplied by the marks of the programme gives the weighted
marks in that plan period. Sum of all these weighted marks of diﬀerent programmes in a particular plan period gives
the total mark of NIOT for that plan period which is shown in the graph.

The projects initially taken up by NIOT were less in number and hence the performance rating of NIOT was high
during the 8th plan period. Later more technology demonstration projects and services were taken up as the mandate
shifted to technology demonstration projects. Some of the shortcomings in the projects contributed to the slightly
lesser ratings in the 9th plan. NIOT had a drastic attrition in manpower during the end of 10th plan period and
beginning of 11th plan period during which time there was a reduction in overall performance of the Institute. But
this is stabilizing now and the performance is improving. The committee found significant improvement in the year
2010 - 2011.
Based on the above analysis and conclusion the committee recommended NIOT to focus on thrust areas as identified
in the vision document; to coordinate research work with other institutions; to take up technology transfer to industry
; and to develop human resources; The committee also made specific recommendations for the need to continue NIOT
as an Autonomous Body; to have right-sizing; to oﬀer services to others and maximize internal resource generation.
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COMPUTER MAINTENANCE CELL
Computer Maintenance Cell (CMC) has been operational since
1997 with the objective of providing computational infrastructure
facilities for the research /administrative needs of the Institute. CMC
administers, manages and caters to the support needs of diﬀerent
projects, departments within the institute apart from in-house
software development and maintenance. CMC serves the campuswide Local Area Network (LAN) catering to about 350 users, and has
been designed with single mode Optical Fibre Cable (OFC) backbone
oﬀering an aggregate bandwidth of 1 Gbps between diﬀerent switches.
The services of three diﬀerent Internet Service Providers Reliance,
NIC and BSNL are utilized to ensure uninterrupted service to the user
community.
CMC maintains the in-house online software applications to handle
the activities of Stores & Purchase and Finance & Accounts through intranet web page. The internet webpage of NIOT
is also maintained by CMC. Migration of the old mailing system (Rain Mail) to Lotus Notes has been initiated.
The CMC core infrastructure facilities include an 80 core SGI Altix 4700 HPC and several high end servers with
various operating systems for service related applications such as intranet portal, web & mail services, FTP Storage
and technical application servers running key software to facilitate the user requirements. Storage facilities include HP
4 TB to support large volume of data.
Softwares Maintained by CMC
Drafting and
Modelling

Analysis

General Purpose Engineering
Software

Project Monitoring /
Administrative

AutoCAD Suite

Ansys

MathCAD

Primavera

Orcad

Orcaflex

Lab View

Micro Soft Project

Surfer

CFD - Fluent

Matlab

Oracle

Solid Works
Grapher

Surface Modelling
Simulation X

Code Vision

SAP-2000

Pro-E

Mike 21

Mike C Map

Plaxis

AEGIS

STAAD Pro

ITI Simulation

Arc-GIS
HTRI
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Conrad

Estate and Maintenance
The following works has been initiated and their status are given below:

Car Shed
A car shed designed with an area of 1200 sqm with a parking strength of 36
numbers was completed in July 2010.

Additional Dining Facility
‘Amudhasurabhi’, the additional dining facility is designed with the plinth area of
775 sq.ft to accommodate 32 people at a time and the work is completed.

Tele-Presence Room
The existing Video Conference Facility has been enhanced to Tele-Presence room
as per requirements given by MoES and work was completed in all aspects
inclusive of Civil, Interior, A/C, Telephone and Data Network System.

Modification of HT/LT Electrification Infrastructure work
To enhance the existing Electrical Power System in order to facilitate the additional power requirements for NIOT
projects and Research activities, work order was placed and it is in progress.

Two Wheeler Shed
A two wheeler shed is designed with an area of 500 sqm with a parking strength 130 numbers.
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OTHER ACTIVITIES
Implementation of Oﬃcial Language at NIOT
As per the provisions of the Oﬃcial Language Act 1963, every eﬀort has been made to fulfill the provisions of the
Oﬃcial Language Act for use of Hindi in day to day oﬃce work at NIOT. During the year 2010-2011, four meetings
of the Hindi Implementation Committee were held on 25th June 2010, 14th September 2010, 24th November 2010 and
29th March 2011 under the Chairmanship of Director of the Institute.

Training in Hindi
In accordance with the directions of the Government of India, Hindi classes were organized and conducted at Rajaji
Bhavan, Chennai – 600 090 regularly to both technical and administrative staﬀ members in Hindi. In 2010-2011, the
following 9 staﬀ members have qualified in Hindi courses as indicated against their names during the period under
report.
S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Name of the staﬀ member
Smt. T.Latha
Smt. K.Vĳayalakshmi
Mr. Junaid Ahmed
Mr. G.Nagarajan
Smt. C.Easwari
Smt. N.N.Lavanya
Smt. Mary Leema Thilagam
Dr. Prince Prakash Jebakumar
Mr M.Karuppasamy
Smt. L.Vaidehi

Designation
Executive
Junior Assistant
Technician Grade ‘A’
Scientific Assistant Grade ‘ A’
Junior Assistant
Junior Assistant
Scientific Assistant Grade ‘ A’
Scientist ‘C’
Scientific Assistant Grade ‘ A’
Junior Assistant

Course
Prabodh
Prabodh
Prabodh
Prabodh
Praveen
Pragya
Pragya
Pragya
Pragya
Hindi Typewriting

Hindi Fortnight Celebration
Every year, the Institute celebrates Hindi Fortnight celebration. During the year 2010 - 2011 Hindi Fortnight Celebration
were organized at NIOT from 01.09.2010 to 14.09.2010 and also published an article about NIOT in the Daily Milab
towards Hindi Day Celebration. Various competitions were organized in Hindi for the staﬀ members of NIOT and
prizes and Cash Awards were distributed to the winners of the programs.
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Hindi Workshop
During the year 2010-2011, two workshops in Hindi were organized on 8th September 2010 and 18th February 2011.

Library
NIOT library and Information center has been operational since 1995, catering
to the needs of the foremost aim of starting the Library is to help the technical
group in solving technical problems, and providing technical information to
the scientific community. It plays a vital role in acquisition, organization, and
dissemination of knowledge in frontier areas of Ocean Engineering and Sciences.
It has an impressive collection of both print and electronic resources including
books, journals, technical reports, standards publications and other material
NIOT library has a collection of 5000 books
and 20 journals, standards, charts and
maps, to cater to the needs of its users. The annual subscription of 20 printed
journals and 117 Electronic journals (through Ministry) is maintained to cater to
the needs of the user community. Hindi books, papers and journals are purchased
through Oﬃcial Language Implementation Program (OLIP). The Online Public
Access Catalogue (OPAC) is being used to help users in utilizing the resources
eﬃciently. Library has provided the Open Access Digital Repository services
and NIOT Publication Sales. Users from NIOT can also access other libraries
such as British Council, IIT Chennai, and Anna University to cater to their needs.
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Conferences / Workshops organized by the groups
An INDO-US Workshop on “Shallow
Water Acoustics” jointly organized by
NIOT and Oﬃce of Naval Research USA
has been successfully conducted during
9-10 Feb, 2011. Ten delegates from US
Universities and ONR and five Indian
delegates participated in the workshop.

As part of the Workshop, a Short Course
on “Fundamentals of Ocean Acoustics”
was conducted during 2-8 Feb, 2011 by
Prof. Gopu R Potty, University of Rhode
Island, USA. The Course was attended by
28 participants (from NIO Goa, IIT Madras
and NIOT).

The workshop on Coastal HF Radar was
organized on May 13, 2010 at the NIOT
Campus. Delegates from various institutes
from India and abroad participated in the
one day workshop. The national institutes
and companies were represented by
scientists and oﬃcers from organizations
such as NIO, INCOIS, IITM, IMD, IITs,
CESS, IGCAR, NPOL, NCMRWF, IGCAR,
Indian Navy, Indian Coast Guard, ICMAM,
NIOT etc.. Various topics on HF Radar
technology, know-how, implementation
and research activities were given by experts in the field. The technical sessions were followed by interactive sessions
which were attended by various prospective data user groups.
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NIOT Foundation Day
Prof M S Swaminathan, Founder & Chairman, M S Swaminathan
Research Foundation was inivited as the chief guest for the celebration of
NIOT foundation day 5th November 2010.

Independence Day Celebration
The Independence day was celebrated
on 15th August 2010. Competition for
kids like painting, short run etc were
Republic Day Celebration
conducted and the prizes were distributed
to the winners. A music programme was The Republic day was celebrated on 26th January 2011. Short run for kids
also held among NIOT staﬀ.
were conducted and the prizes were distributed to the winners.
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Women’s Day Celebration
Women’s day was celebrated on 8th March
2011 at NIOT. The events like skit, talk show,
anthakshari, quiz were conducted during
women’s day celebration. Self Help group
women of NIOT were also invited for Rangoli
competition and the prizes were distributed to
the winners.

Staﬀ Welfare and Recreation Club
“Staﬀ Welfare and Recreation Club” was formed in NIOT on 25th February 2011. The main objective of the Club are:
1. To promote harmonious relations amongst various sections of NIOT employees.
2. To organize and promote sports, cultural, literary activites for the members and their families
3. To conduct visits to places of tourist / educational and historical interest.
4. To organize farewell / welcome parites.

Participation in Exhibitions
NIOT participated in the Ministry of Earth
Sciences, New Delhi, Foundation day held on
July 27, 2010 and displayed the projects and
posters presenting NIOT activities.
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NIOT participated in the India International Trade fair
(IITF), Pragati Maidan, New Delhi during November 1427, 2010

NIOT projects were displayed along with posters and Kavaratti plant
pavellion were also made and exhibited in Indian Science Congress
held at SRM University, Chennai during January 3-7, 2011.

NIOT activities were presented in India Maritime Technology Conference
2011 held at NIOT Campus, Chennai during January 21-22, 2011.

NIOT participated in Chennai Science Festival held at Periyar Science and
Technology Campus, Chennai during 29th January 2011 to 2nd February
2011.
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Student Autonomous Underwater Vehicle (SAVe) 2011
National Institute of Technology (NIOT), Ministry of Earth Sciences, announced a competition for students pursuing
engineering degree to visualize and design an AUTONOMOUS UNDERWATER VEHICLE (SAVe). The focus is on
developing innovative underwater technologies needed for ocean observation. Overwhelming response is shown
by the students on this maiden initiative to attract young talented Engineers to Ocean Technological developments
in India. As it was envisaged earlier, the role of NIOT is to sponsor the selected student team to participate in the
International AUV competition in USA.
Dr.M.A.Atmanand, Director, National Institute of Technology (NIOT) announced the National competition for
students pursuing engineering degree to visualize and design Student Autonomous underwater Vehicle (SAVe) on
15-08-2010. The focus is on developing innovative underwater technologies needed for ocean observation.
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Visit of Distinguished Scientists
Technology Day Celebration
National Technology Day was celebrated at NIOT on 19th May
2010. Various competitions like essay, technical photography &
quiz were held in this connection. Hon’ble Former President
Dr. A.P.J. Abdul Kalam, Government of India was the Chief
Guest who delivered the lecture & distributed prizes to winners
of competition.

Shri Prithviraj Chavan, Hon’ble Union Minister of State
(Independent Charge, Ministry of Earth Sciences) on board vessel
Sagar Nidhi during May 2010

Prof M S Swaminathan, Founder & Chairman, M S
Swaminathan Research Foundation visited NIOT during
November 2010.
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Patents filed
Author Name

Title

G.A.Ramadass, Shibu Jacob,
Dhilsha Rajapan, M.A.Atmanand

Development of 6 single mode fiber optic connector for
Underwater Application

M. A. Atmanand, C. R. Deepak,
S. Muthukrishna Babu, A. Umapathy, A. A.
Gnanaraj

Smart Subsea transformer, No. 2360 Che 2010 dated 17.08.2010

Dhilsha Rajapan

A light weight Low frequency Band Width,
(2-18kHz) Transmitter for Marine Applications,1125/CHE/2010
dated 21.4.2010

P.Muthuvel, T.Sasikala, A.A. Gnanaraj,
C.R.Deepak, M.A.Atmanand

Autonomous Underwater Profiling Drifter for in-situ
measurements of sea water parameters (Pat/no. 10 CHE 2010)
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Publications in Journals
• Sanjana M.C, Latha G, Thirunavukkarasu A, Rajendran V, “Fluctuation and variability of shallow water
ambient noise from time series measurements”, Fluctuation & Noise Letters Vol.9.No.2, 193-203, 2010.
• Ramadass G A et al, “Deep Ocean exploration using Remotely Operated Vehicle at Gas hydrates site in
Krishna Godhavari Basin, Bay of Bengal”, Current Science, Vol 99, No.6, PP. 809-815, September 2010.
•

Sasisekaran B, Sundararajan S, Rao D.V, Rao B.R, Badrinarayanan S, Rajavel S, “Adichanallur: A prehistoric
mining site”, Journal of History of Sciences 45(3), 369-394, 2010.

• Rajesh S, Gnanaraj A.A, Velmurugan A, Ramesh R, Muthuvel P, Muthukrishna Babu, Ramesh N.R, Deepak C.R,
Atmanand M.A, “Qualification tests on Underwater Mining System with Manganese Nodule Collection
and Crushing Sub Systems”, International Society of Oﬀshore and Polar Engineers, March, 2011.
• Thangavelu Muthukumar , Adithan Aravinthan , Karunamoorthy Lakshmi , Ramasamy Venkatesan,
Loganathan Vedaprakash , Mukesh Doble , “Fouling and stability of polymer and composites in marine
environment” International Biodeterioration & Biodegradation 65 (2011) 276e284.
• Sangeetha R, Ravi Kumar N V, Venkatesan R, Mukesh Doble , Vedaprakash L, Kruparatnam, Lakshmi K,
Dineshram, “Understanding the structure of the adhesive plaque of Amphibalanus reticulates”, Materials
Science and Engineering,C 30 (2010) 112–119.
• Sangeetha R, Kumar R, Doble M, Venkatesan R, “Barnacle cement: an etchant for stainless steel 316L”, Colloids
and Surfaces B: Biointerfaces, 79(2), 524-530, 2010.
• Venkatesan R, Prasantha Abeyagunverdane Status of Marine Environmental Conventions in South Asia,
SACEP Colombo 2010.
• Venkatesan R, Dwarakadasa E.S, “Corrosion of stainless steel in shallow and deep sea environment advances
in Stainless steels”, EDS Baldev raj et al Universities Press IGCAR 2010 579-588.
• Karthikayalu S, Rama V, Kirubagaran R, Venkatesan R., “Hemolytic toxin from the softcoral Sarcophyton
trocheliophorum: isolation and physiological characterization”, J. Venom.Anim.Toxins ncl. Trop. Dis, 2010,
vol.16, no.1, p.107-120. ISSN 1678-9199.
• Karthikayalu S, Rama V, Kirubagaran R, Venkatesan R, “Characterization, purification and phylogenetic
analysis of a cytolysin from the sea anemone Heteractis magnifica of the Indian Ocean”, Journal of Venomous
Animals and Toxins including Tropical Diseases J. Venom. Anim. Toxins incl. Trop. Dis, 2010, 16, 2, 223-240. ISSN
1678-9199.
• Inbakandan D, Sriyutha Murthy P, Venkatesan R, Ajmal Khan S, “16S rDNA sequence analysis of culturable
marine biofilm forming bacteria from a ship’s hull; Biofouling”, The Journal of Bioadhesion and Biofilm Research,
1029-2454, Volume 26, Issue 8, 2010, Pages 893 – 899.
• Inbakandan D, Venkatesan R, Ajmal Khan S, “Biosynthesis of gold nanoparticles utilizing Marine sponge
Acanthella elongata (Dendy, 1905)”, Colloids and Surfaces B: Biointerfaces 81 (2010) 634–639.

71

•

Mohammed Fayaz, Tiwary C.S, Kalaichelvan P.T, Venkatesan R, “Blue orange light emission from biogenic
synthesized silver nanoparticles using Trichoderma viride”, Colloids and Surfaces B: Biointerfaces (2010) Vol
75, Issue 1, 1 January 2010, Pages 175-178.

• Mohamed Fayaz A, Balaji K, Girilal M, Ruchi Yadav, Kalaichelvan P.T, Venkatasen R, (2010). “Biogenic synthesis
of silver nanoparticles and their synergistic eﬀect with antibiotics: A study against gram-positive and gramnegative bacteria”, Nanomedicine: nanotechnology, biology and medicine. 6, 1, 103-109 (Impact factor 5.4).
• Mohammed Fayaz A, Girilal M, Saba A. Mahdy, Somsundar S.S, Venkatesan R, Kalaichelvan P, “Vancomycin
bound biogenic gold nanoparticles: diﬀerent perspective for development of anti VRSA agents”, Process
biochemistry. Article in press. 10.1016 / j.procbio.2010.11.001 (5year Impact factor 3.4).
• Mary Leema J, Kirubagaran R,Vinithkumar N.V, Dheenan P.S, “High value igment production from
Arthrospira (Spirulina) platensis cultured in seawater”, Bio-resourceTechnology101/9221 Dec 2010.
• Mary Leema J, Kirubagaran R, Vĳayakumaran M, Remany M.C, Kumar T.S, “Eﬀects of intrinsic andextrinsic
factors on the haemocyte profile of the spiny lobster, Panulirushomarus (Linnaeus, 1758) under controlled
conditions”, Journal Marine Biological Association of India 52 Dec 2010.
• Mary Leema J, Vĳayakumaran M, Kirubagaran R, Jayaraj K, “Eﬀects of rtemia enrichmentwith microalgae on
the survivaland growth of Panulirus homarusphyllosoma controlled conditions”, Journal Marine Biological
Association of India. 52 (2).52 Dec 2010.
• Ganesh Kumar, Baskar B, Santhanakumar J, Vinithkumar, Vĳayakumaran M, Kirubagaran R, “Diversity and
functional properties of intestinal microbialflora of the spiny lobster Panulirus versicolor (Latreille,1804)”,
Journal Marine Biological Association of India,52 Dec 2010.
• Mary Leema, J.T, Kirubagaran R, Saravanan N, Abdul A.K, “NazarHeterotrophic production of luteinand
biomass by Chlorella vulgariswith diﬀerent nitrogen sources”, Algae Biofuel P 360 Jan 2011.

Papers Presented in Conferences
• Sanjana M.C, Latha G, Z Dincy E, “Modeling Vertical Coherence of wave breaking noise in shallow waters
and comparison with field measurements”, IEEE Oceans 2010, September 20 - 23, Seattle, USA.
• Basanta Kumar Jena, “HF Radar Network along the Indian Coast”, IOGOOS Workshop and Seventh Annual
Meeting (IOGOOS-VII) 2010.
• Vĳaya Ravichandran, Sivakholundu K M, Rajat Roy Chaudhury, Kathiroli S, “Construction of submerged
dike using geotextiles for Maintenance of navigational depths in the Jellingham Channel Hugli Estuary”,
Proceeding of the International workshop on Geosynthesis and Modern Materials in Coastal protection and related
applications, August 6-7, 2010.
• Ramesh Raju, Jayakumar V K, Manecius Selvakumar Joseph, Doss Prakash V, Ramadass G A, Atmanand M A,
“Distributed Real Time control systems for deep water ROV (ROSUB 6000)”, 7th International Conference on
Computational Intelligence, Robotics and Autonomous Systems (CIRAS) in 13th FIRA Robot World congress, Bangalore,
India, September 15-17, 2010.
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• Manecius Selvakumar Joseph, Atmanand M A, Ramadass G A, Ramesh Raju, Jayakumar V K, “Navigation and
Position Control of Underwater vehicle ROSUB 6000”, 7th International Conference on Computational Intelligence,
Robotics and Autonomous Systems (CIRAS) in 13th FIRA Robot World congress, Bangalore, India, September 15-17,
2010.
• Shĳo Zacharia, Ramana Rao Y.V, Thamarai T, Tata Sudhakar, Rajendran V, “Design and Development of
Indian Tsunami Surveillance System”, International Conference on Sustainable Building and Infrastructure (ICSBI),
September 15, 2010.
• Kannan C, Rajeshwari P.M, Shibu Jacob, Malarkodi A, Dhilsha R, Atmanand M.A, “Eﬀect of manufacturing
procedure on the miniaturized Flextensional Transducers (Cymbals) and Hydrophone array performance”,
OCEANS’ 2011, June 6-9, Santander, Spain.
• Narendrakumar D, Rajasekhar D, Shashikumar K, Nallathambi T, “Synthesis and characterization of CNT
(Carbon Nano Tube) based nanosensors for Marine applications”, National conference on Trends in Renewable
Energy Sources, Applications and Climate change TRESAC, July 2010.
• Siba Prasad Behera, Rajasekhar D, Shashikumar K, Narendrakumar D, “Data Mining Modeling Techniques
and Algorithm Approaches in Privacy Data”, National Conference on “Application of Data Mining in National
Security” at SCSVMV University, Kanchipuram, Chennai, August 2010.
• Siba Prasad Behera, Rajasekhar D, Vinoth K.M, Shashikumar K, “An approach of data mining and knowledge
discovery on geographic Data”, National Conference on “Computer Applications for Managerial Excellence” at
Loyola Institute of Technology, Chennai, August 2010.
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Deputation Abroad
S.
No.

Name

Designation

1. Dr. Purnima Jalihal

Scientist – F

Dr. V.Rajendran
Dr. G.Latha

Scientist – F
Scientist - E

2.

3. Dr. D.Sathia Narayanan Scientist – C

4. Dr. N.Marimuthu

Project
Scientist –I

5. Mr. Tata Sudhakar

Scientist – E

6. Mr. R.Srinivasan

Scientist – C

7. Dr. G.A.Ramadass

Scientist – F

8. Dr. Basanta Kumar Jena Scientist – E

9. Mr. D.Rajasekhar

10.

Mr. M.Arul Muthiah
Mr. P. Murugesh

Scientist – E
Scientist -C
Scientist -B

11. Dr. R.Venkatesan

Scientist –F

Ms. K.Jossia Joseph
12. Mr. A.Aruna Kumar
Avula

Scientist -C
Scientist -C

13.
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Mr. Raju Abraham
Mr. G.Venkatesan

Scientist- E
Scientist -D

Purpose and Place of visit
To attend Intl. Energy Agencies Implementing
Agreement on Ocean Energy Systems at
Wellington, New Zealand
To attend Data Buoy Co-operation Panel (DBCP)
at Cape Town, South Africa
To present paper on Technological tool for
deep ocean exploration ROV in 20th ISOPE
conference at Beĳing, China
To attend and present the research paper in 2nd
Asia Pacific Coral Reef Symposium (APCES)
2010 at Phuket, Thailand
To attend 3rd meeting of the Indo-Portuguese
JSTC at Lisbon, Portugal
To attend training on SAIC Tsunami Buoys and
conduct Site Acceptance Test for INCOIS STB
systems at San Diego, California, USA
For evaluation of proposals for developing
manned submersible at USA, Canada
To attend IOGOOS workshop and 7th annual
meeting, to present paper on HF Radar project at
Perth, Australia
For inspection of components along with
DNV and discussion on execution of assembly
onboard ship at France
To witness and take part in the Factory
Acceptance Test at Fugro Oceanor, Trondheim,
Norway
To attend 13th meeting of IBPIO and 26th
session of DBCP and Intl. Tsunami Programme
(ITP), at Oban, UK
Technical discussion and visit the facility
established at Denmark, and for Data
Management of DHI and to attend training
programme, early meeting of Telemac system at
France
To inspect 75 kW OTEC turbine to monitor its
suitability for utilization at Lakshadweep islands
for power generation at Japan

Period
19.04.2010 –
23.04.2010
19.04.2010 –
23.04.2010
20.06.2010 –
23.06.2010
20.06.2010 –
24.06.2010
01.07.2010 –
02.07.2010
06.07.2010 –
08.07.2010
06.07.2010 –
14.07.2010
12.07.2010
-16.07. 2010
11.08.2010
-14.08. 2010
15.09.2010
-17.09.2010
25.09.2010 –
02.10. 2010

11.10.2010 –
15.10.2010

18.10.201022.10.2010

For evaluation of facilities / commercial
bids of technically qualified bidders for the
development of manned submersible at Russia
Mr. N.Sundaravadivelu Technical Assistant To undertake cruise for deployment of data
15.
Mr. C.K.Kalaivanan
Proj Tech Asst.
buoys in Arabian sea, Colombo
Proj Tech Asst.
Mr. T.Gnanadhas
Deployment of two tsunami buoys TB07 & TB08
Mr. A.Tamizhmugilan Proj Tech Asst.
16.
Multi-tasking staﬀ in Bay of Bengal onboard Sagar Nidhi, Mauritius
Mr. M.Vinodhkumar
Proj Skilled Asst.
Mr. M.Athiaman
Scientist – C
Mr. N.Ravi @
Bunkering and other major activities for SOE
Senior Research
17. Gurusamy
team onboard Sagar Nidhi, Mauritius
Mr.D.Narendra Kumar Fellow
Deployment of two tsunami buoys onboard
18. Mr. C.Muthukumar
Technical Assistant
Sagar Nidhi, Mauritius
Technical Assistant
Mr. G.Vengatesan
To witness and take part in Factory Acceptance
Technical Assistant
19. Mr. R.Sundar
Test at Fugro Oceanor, Trondhiem, Norway
Technical Assistant
Mr. R.Sridharan
To attend Multilateral Roundtable on innovation
20. Dr. R.Venkatesan
Scientist – F
and research collaboration in Marine and Ocean
technology at Canada
To attend 8th Intl. Scientific Symposium of
UNESCO IOC / WEST .PAC in collaboration
21. Dr. R.Venkatesan
Scientist – F
with Korea Ocean Research and Dev. Institute
(KORDI) at Busan, Korea
14. Dr. G.A.Ramadass

Scientist – F

20.12.2010 –
23.12.2010
21.12.2010 –
28.12.2010
02.01.2011 –
17.01. 2011
6 days
during Jan
2011
08.03.201108.04. 2011
18.03.2011
-28.03.2011
21.03.2011
-24.03. 2011
28.03.2011 –
31.03.2011
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Membership in Committees
Dr. M.A.Atmanand
• Senior Member, Institution of Electrical & Electronics Engineering (IEEE), USA
• Executive Committee Member, IEEE Oceanic Engineering Society, India Chapter
• Fellow of the Institution of Engineers (India)
• Member of Governing Council, INCOIS, Hyderabad
• Member of Academic Council, Anna University, Chennai
• Member on the first court of the Indian Maritime University, Chennai
• Member of American Society of Mechanical Engineers (ASME)
Dr. G.A.Ramadass
• Member, Institution of Electrical and Electronics Engineering (IEEE)
• Secretary, IEEE Oceanic Engineering Society, India Chapter
Dr. K.M.Sivakholundu
• Member, Expert in the Technical Committee regarding procurement of Multibeam / Swath system and other
latest state of art instruments for Kolkata Port Trust [KoPT].
• Chairman, Technical Evaluation Committee for upgradation of Multibeam echo sounder for Sagar Sankalp of
National Institute of Oceanography.
• Member, Technical Evaluation Committee of upgradation of hydrographic survey spread [KoPT].
Mr. D.Rajasekhar
• Member Secretary, JSTAC
• Member Expert Committee, Polar ship acquisition for NCAOR
• Member Expert Committee, Drill ships acquisition for GSI
• Expert Member, Salvage of River Princess, grounded ship oﬀ Goa
• Member in Technical Evaluation Committee (TEC) for Phase - II Construction of Bharati in Antarctica.
• Expert Member in the Technical Evaluation Committee - VI of Central Geological Programming Board (Marine
Geology & Exploration and Coastal Geoscience) for Ocean Going Research Vessel of Geological Survey of
India (GSI) (R.V Samudra Manthan)
• DG Shipping: Member in the committee on extension and re-fixation of LV limits.
• Member in Tender Evaluation Committee for Annual Maintenance Contract (AMC) provider for scientific
equipment onboard ORV Sagar Kanya.
Dr. Dhilsha Rajapan
• Member, Treasurer of Madras India Regional Chapter of Acoustical Society of America from April 2006
onwards.
• Member, Institution of Electrical and Electronics Engineering (IEEE)
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Dr. G.Latha
• Member, Institution of Electrical and Electronics Engineering (IEEE)
• Member, Acoustic Society of America
• Member, India Meteorological Society
• Member, Subject Expert Committee on Earth and Atmospheric Sciences, Women Scientist
• Scheme, DST
• Member, Vision Document on Ocean sciences, MoES
• Member, Doctoral Committee, Anna University, Chennai
Mr. Tata Sudhakar
• Member, Institution of Electrical and Electronics Engineering (IEEE)
Mr. C.R.Deepak
• Member, Institution of Electrical and Electronics Engineering (IEEE)
• Treasurer, IEEE Oceanic Engineering Society, India Chapter
Dr. S.Ramesh
• Member, IGCP (International Geological Correlation Program) 495
Mrs. Vĳaya Ravichandran
• Member (Ports Wing), Constituted by Ministry of Shipping (Road, Transport and Highways), Department of
Shipping, New Delhi, Government of India.
Mr. S.Muthukrishna Babu
• Member, IEEE Oceanic Engineering Society, India Chapter
• Member, IEEE Robotics and Automation Society
• Member, IEEE Power Electronics Society
Mr. P. Muthuvel
• Member, Institution of Electrical and Electronics Engineering (IEEE)
Mr. Shibu Jacob
• Member, Institution of Electrical and Electronics Engineering (IEEE)
Mrs. K.Chithra
• Member, Institution of Electrical and Electronics Engineering (IEEE)
Mr. S.Muthukumaravel
• Member, ISA
Mr. R.Srinivasan
• Member, Institution of Electrical and Electronics Engineering (IEEE)
Mrs. A.Malarkodi
• Member, Institution of Electrical and Electronics Engineering (IEEE)
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Ms. K.Amudha
• Member, Institution of Electrical and Electronics Engineering (IEEE )
Mr. S.Rajesh
• Member, Institution of Electrical and Electronics Engineering (IEEE)

Membership in Ocean society of India
Also 23 regular scientists of NIOT are life members of Ocean society of India.

Human Resources Development
Human Resources Development (HRD) co-ordinate the activities of training of staﬀ members of NIOT in areas such as
Project Management, Engineering, Software, Personality Development etc. Extra Mural Lectures were carried out by
eminent personalities in the field of music, medicine education etc. A number of students (50 Nos.) carried out their
project works in various departments of NIOT. Short term internships (28 Nos.) was also arranged during the summer
and winter vacation.
The details of the training in group wise for the
total cost as well total number of man days in the
past is given below:

List of Abbreviations
CEE
CMC
DSM
EFW
E&M
E&P
F&A
GAS
HYD
MB
MSS
OSS
OOS
OA
OE
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Coastal & Environmental Engineering
Computer Maintenance Cell
Deep Sea Mining
Energy & Fresh Water
Estate & Maintenance
Establishment & Personnel
Finance & Accounts
Gas Hydrates
Marine Biotechnology
Marine Sensor Systems
Oﬀshore Structures
Ocean Observation Systems
Ocean Acoustics
Ocean Electronics

Training Undergone by NIOT Scientists and Technical Staﬀ
Sl.
No
1
2

Name of the Staﬀ
Mr. N.Saravanan
Mr. G.Raja Prabhu
Mr. T.Mani,
Mr. M.Athiaman,
Mr. C.Jothi

Training Programme

Conducted by

Duration

Open Water Scuba Diving - PADI

Lakshadweep Island

20/4/2010 30/4/2010

Crane and Fork Lift Training
Programme

Hi-Tech Academy, Thrissur

3/5/2010 20/6/2010

Annamalai University,
Annamalai Nagar,
Chidambaram

25/5/2010 26/5/2010

3

Mr. M. Ashokan,
Marine Fish Bio-acoustics &
Ms. Dincy Elsy Zachariah Bio-luminescence

4

Mr. L.Anburajan,
Mr. D.Chakradhar

5

Mr. Kantipuli Sudarsan

6

Mr. Kumaradevan

7
8
9
10

11

Mr. N. Ravi Alias
Gurusamy,
Mr. M.Sankar
Mr. N.Tirumaleswara
Reddy
Mr. Karunakar Kintada
Mr. Tiruvathi Babu,
Mr. V.Pandurangan,
Mr. R.Nishath
Mr. S.Charles Satish
Kumar,
Mr. S. A.Sheik Meeran
Mohideen

3rd Practical Summer Training on
Chromatography, Molecular Biology & VIT University, Vellore
Bioinformatics
Virtual Instrumentation and Remote
Advanced Training
data acquisition
Institute, Guindy
Advanced Training
Aluminium Welding
Institute, Guindy
Design of Ships & Oﬀshore Structure
Dynamics of the North Indian Ocean
Summer School on dynamics of
“North Indian Ocean” Session I & II

27/5/2010 4/6/2010
30/5/2010 13/8/2010
14/6/2010 21/6/2010

Det Norske Veritas

17/6/2010 18/6/2010

National Institute of
Oceanography - Goa
National Institute of
Oceanography - Goa

18/6/2010 3/7/2010
18/6/2010 29/7/2010

Training Programme on Centrifuges

Alfa Laval Indian Limited - 21/6/2010 Mumbai
22/6/2010

Essential Micro Station V8i

Bentley Institute

22/6/2010 25/6/2010

12

Dr. S.Sasisekaran

Chemmozhi Manadu

TN govt.

13

Mr. L. Arokia Prabhu,
Mr. T. Nambirasan

Hi-Tech Academy Thrissur

14

Mr. K.Thirupathi

Crane and Fork Lift Training
Programme
Work on Embedded System Design
and Wireless Protocols Standards

15

Mr. T.S Kumar

Chromatographic Methods of Analysis

Advanced Training
Institute, Guindy

22/6/2010 27/6/2010
28/6/2010 16/8/2010
5/7/2010 9/7/2010
5/7/2010 9/7/2010

16

Mr. K. Thirumurugan,
Mr. K. Jayaraj,
Mr. R. Saravanan

Design Composite Products &
Structures

NGN Composites,
Chavara, Quilon - Kerala

5/7/2010 10/7/2010

VIT University - Vellore
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17

Mr. M.Kamalakasan

AC/DC Drives & Thyristor control of
motors.

18

Mr. N. Suresh Kumar

Electrical Safety & First Aid

19

Mr. P.Suresh Kumar

1. Projective relays, Switchgears &
circuit breaker 2. Electrical safety &
First Aid

20

Mr. A.Velmurugan,
Mr. Linto P Anto

21
22
23

Ms. A.Angelin Ponmalar,
Comaps, Microbiology
Mr. P.Venkateshwaran
Embedded Systems and real time
Mr. Kantipuli Sudarsan
operating systems
Mr. K. Ramesh,
Embedded Systems
Mr. G. Venkatesan

24

Mr. B. Baskar

25

Ms. Senthilvadivu,
Mr. D.S. Sreedev

26

Mr. Biraja Kumar Sahu

27

Mr. Tata Sudhakar

28

Mr. K.Thirupathi

29

Mr. L.Anburajan

30

Mr. A.
Thirunavukkarasu,
Mr. S.Satheesh

31

Mr. P.S.Dheenan
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ANSYS Fluent

Aquatic Microbiology
Advanced short course on
technologies for passive underwater
surveillance
Training Programme on the
Phytoplankton, Zooplankton,
Melobenthos, Macrobenthos.
Science Administration and Research
Management
Advances in Power Electronics
and Instrumentation
Winter school on Current trends in
Microbial Biotechnology, Genomics,
diversity and Gene Mining

Advanced Training
Institute, Guindy
Advanced Training
Institute, Guindy

6/7/2010 20/7/2010
10/7/2010 16/7/2010

Advanced Training
Institute, Guindy

10/7/2010 16/7/2010

Hindustan Aeronautical
Limited, 3rd Stage Bangalore
National Institute of
Oceanography -Goa
Advanced Training
Institute, Guindy
Advanced Training
Institute, Guindy
Annamalai University,
Chidambaram

15/7/2010 16/7/2010
16/7/2010 27/8/2010
16/8/2010 27/8/2010
2/9/2010 4/9/2010

CARE, IT Delhi, New
Delhi

6/9/2010 10/9/2010

Marine Biology, Annamalai
University - Parangipettai

6/9/2010 15/9/2010

Administrative Staﬀ
College of India Hyderabad

6/9/2010 17/9/2010

PETE 2010, Cochin

7/9/2010 9/9/2010

CIFT Cochin

9/9/2010 29/9/2010

Centre for Electronics
Test Engineering STQC
Directorate, Ministry
ISO 17025 Internal Audit
of Communication &
Information Technology,
Bangalore
Annamalai University,
National Symposium on Marine Plants Annamalai Nagar Chidambaram

12/7/2010 14/7/2010

13/9/2010 16/9/2010

23/9/2010 25/9/2010

32

Mr. P.S.Deepak Sankar,
Mr. G.Nagarajan,
Mr. S.Charles Sathish
Kumar
Mr. S.Krishna Mohan

Supply Chain Management

33

Mr. A.Karthikeyan

Solid Works -2009

34

Mr. R.Sundar

35

Mr. N.Ravi Alias
Gurusamy,
Mr. K.Venkatesan

Multi-Criteria Decision Making

36

Mr. A.Naveen

Inventor-2008

37

Mr. Aruna Kumar Avula, Fudaa (Telemac) Training & Users
Ms. K.Jossia Joseph
Club 2010

38

Ms. T.Sasikala,
Ms. K.Jayanthi,
Mr. R.Ramesh,
Mr. V.K.Jayakumar

39
40
41
42
43
44
45

46

24/9/2010 25/9/2010

Advanced Training
27/9/2010
Institute, Guindy
Centre for Development
4/10/2010 Database Security Awareness Program of advanced Computing
8/10/2010
Electronics City - Bangalore

Embedded Systems and real time
operating systems on Modern
Industrial Control

Residential Programme on Developing
Mr. S.Guruprasad Rao,
Executive Secretaries, Personal Assts &
Mr. S.M.Gopalakrishnaa,
Oﬃce Staﬀ
Digital Signation Processing and
Mr. S. Muthuraman
Applications
Dr. M.Vĳayakumaran,
Aqua India 2010-Progress and Profits
Dr. R.Kirubagaran
in Indian Aquaculture
Dr. J.Prince Prakash Jeba
Environmental Impact Assessment Kumar ,
Good Practices
Dr. S.Sundararajan
Projective Relays, Switch Gears and
Mr. K.Venkatesan
Circuit Breakers.
Process Automation using PLC
Mr. V. Doss Prakash
& SCADA/HMI (AB SLC 5/04 &
RSVIEW-32)
Open Water & Advanced Open Water
Ms. Sucheta Sadhu
SCUBA
Mr. D. Magesh Peter

Anna University, Guindy

Symposium on Indian Ocean Marine
Living Resource

Anna University, Chennai

8/10/2010 9/10/2010

Advanced Training
Institute, Guindy
Amphitheater de
IAquarium La Rochelle,
France

10/10/2010 31/10/2010

Advanced Training
Institute, Guindy

18/10/2010 29/10/2010

13/10/2010 15/10/2010

National Productivity
25/10/2010 Council (Hyderabad), held
29/10/2010
at Goa
Advanced Training
25/10/2010 Institute, Guindy
30/10/2010
29/10/2010 ALOFT, Sholinganallur
30/10/2010
ASCI, Hyderabad

1/11/2010 3/11/2010

Advanced Training
Institute, Guindy

5/11/2010 9/11/2010

Advanced Training
Institute, Guindy

8/11/2010 21/11/2010

ANCOST, Port Blair

20/11/2010 30/11/2010

Centre for Marine Living
Resources and Ecology,
Ministry of Earth Sciences
- Cochin

2/12/2010 3/12/2010
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47

Mr. K.Nithyanandam,
Ms. M.Dhanalakshmi

ISO 17025 Management Requirement
& Internal Audit at Centre of
Electronics test Engineering

48

Mr. S.Tamilmani

AC/DC/Drives & Thyrister

49

Mr. R.Elavarasan

Electronic Controls and Maintenance

50

Dr. J.Prince Prakash
Kumar,
Mr. Biraja Kumar Sahu,
Dr. S.Rajaguru

51

National Training on Metagenomics
Ms. Rashmi Murari Dixit Methods and Applications in
Microbiology

52
53
54

55

56

57

58
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Scuba Diving

Dr. D.Sathia Narayanan, Finite Element Analysis of Fatigue
Mr. S.B.Pranesh
Crack Growth and Frac
Ms. Ramitha
Radhakrishnan,
DSP Applications Training
Mr. P.Muthuvel
Destructive & Non Destructive testing
Mr. A.Lawrence
of weldments
Recent Developments in Condition
assessment, Repair, Materials and
Ms. S.Bhuvaneshwari,
Mr. H.Anantha Krishna Retrofitting for concrete structures at
SERC
Mr. N.Ravi Alias
Six Sigma
Gurusamy
Mr. S.Satheesh,
Material Selection, Metallography
Mr. K.Venkatesh,
Mr. A.Thirunavukkarasu, and Mechanical and Non Destructive
Testing
Ms. K.Amudha,
Mr. A.A.Gnanaraj
Mr. A.Velmurugan,
Mr. V.M.Baskaran,
Adams Software Version 2010R4
Mr. C.Janarthanan,
Mr. A. A.Gnanaraj,
Mr. V. Chandran

Centre for Electronics
Test Engineering, STQC
Directorate, Min. of
Communication &
Information Technology,
Bangalore
Advanced Training
Institute, Guindy
Advanced Training
Institute, Guindy

3/1/2011 6/1/2011

3/1/2011 15/1/2011
3/1/2011 16/1/2011

ANCOST, Port Blair

10/1/2011 16/1/2011

National Bureau of
Agriculturally Important
Micro organisms, Bhanjan,
Uttar Pradesh

11/1/2011 20/1/2011

Bangalore

28/1/2011

Indian Institute of
Technology, Madras

2/2/2011 11/2/2011

Advanced Training
Institute, Guindy

7/2/2011 21/2/2011

Structural Engineering
Research Centre, Chennai

9/2/2011 11/2/2011

Indian Statistical Institute,
Pune

18/2/2011 19/2/2011

Indian Institute of
Technology, Madras

25/2/2011 26/2/2011

CSM Software Private
Limited, Bangalore

14/3/2011 22/3/2011

59

Mr. C.K.Usman,
Mr. A.Lawrence,
Mr. R.Elavarasan,
Mr. M.P.Hasibnil Yahya

60

Mr. K.G Nithesh,
Mr. G.Venkatesan,
Mr. L.S.S.Prakash Kumar ANSYS Fluent Training
Lagudu,
Mr. Raju Abraham

Open Water Scuba Diving

NIOT

20/3/2011 25/3/2011

Hindustan Aeronautical
Limited, Bangalore

21/3/2011 22/3/2011 &
23/3/201125/3/2011
24/3/201125/3/2011
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Training organized by NIOT, Chennai for the scientists and administrative staﬀ of NIOT
Sl. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Training Programme
Safety at Sea
Primavera - Project Management
Ethics and Etiquette in Profession
International English and speaking clearly
Presentation Skills
Mentoring Skills
Moses Training
International English and speaking clearly
Presentation Skills
MathCAD Software
MATLAB Software
Lab View Training
Safety at Sea
Direct Trainer Skills

Duration
10/5/2010 - 16/5/2010
07/7/2010 - 10/7/2010
12/07/2010
19/7/2010 - 21/7/2010
26/7/2010 - 27/7/2010
4/10/2010 - 6/10/2010
2/11/2010 - 4/11/2010
22/11/2010 - 24/11/2010
29/11/2010 - 30/11/2010
2/12/2010 - 3/12/2010
24/1/2011 - 27/1/2011
31/1/2011 - 3/2/2011
21/2/2011 - 26/2/2011
14/3/2011 - 18/3/2011

Conference / workshop attended by NIOT scientists and technical staﬀ
Sl. No.
1
2
3

Name of the Staﬀ
Ms. D. Latha,
Mr. Pravina Kumar Kabi
Ms K. Vasanthi,
Mr. K. Murthi
Dr. T. Nallathambi,
Ms.S.Kathĳa Gowsiya

4

Mr. P.S Dheenan,
Dr. N. V. Vinith Kumar

5

Mr.K.Thirupathi

6

Dr. S. Rajaguru

7

Mr.K.Thirupathi
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Training Programme
Workshop / Conference

Conducted by

Duration

Confederation of Indian Industry,
24/4/2010
Southern Region, Chennai
Indian Institute of Management, 26/4/2010 Negotiation skills workshop
Kozhikode, Kerala
28/4/2010
Workshop on CTCZ Pilot
Indian Institute of Tropical
29/4/2010 Initial Result
Meteorology (IITM) - Pune
30/4/2010
National Workshop on
Central Agricultural Research
9/6/2010 Training on Sequence
Institute (CARI), ICAR, Port Blair,
11/6/2010
Alignment and
Andaman
Phylogenetic Analysis
International Conference
Institute of Information
10/6/2010 (ISSM 2010)
Technology,- Coimbatore
12/6/2010
Asia Oceania Geosciences
International Convention Centre, 5/7/2010 Society 2010 Conference
Hyderabad
9/7/2010
Association of computer
International Conference
28/7//2010 on Control Communication electronics and electrical
29/7/2010
engineers, Chennai
and Power Engineering
Conference Cyber Security

8

9

10

11
12
13
14

15

16

17

18

19

20
21

International conference
Ms.J.Vimala
on Hydro Science and
Engineering
International Workshop on
Geosynthetics and Modern
Ms. Vĳaya
Materials in Coastal
Ravichandran
Protection and Related
Applications
9th International
Ms. M. Thayapraba
Conference on HydroScience and Engineering
Workshop on Noting &
Ms.D. Megala
Drafting
Workshop on Noting &
Mr M Vadivelu
Drafting
International Conference on
Dr. A. Ganesh Kumar
Aquatics
Workshop on “Safety
Mr. P. Murugesh
Audit”
Workshop on Enterprise
Mr. Pravina Kumar Kabi Information Network
Security
INDEST - AICTE
Mr. K. Stalin
Consortium Workshop
WATMAN 2011
Mr. A. Karthikeyan,
International Conference on
Mr. K.S Sajeev
Water Management
Dr. N. V. Vinith Kumar,
International Conference on
Mr. Dilip Kumar Jha,
Tropical Island Ecosystems
Dr. N. Marimuthu
Technical Workshop on
Mr. Pravina Kumar Kabi National Knowledge
Network
INDEST - AICTE
Shri. K. Stalin
Consortium Workshop
WATMAN 2011
Shri. A. Karthikeyan
International Conference on
Water Management

Indian Institute of Technology,
Madras

2/8/2010 5/8/2010

Indian Institute of Technology,
Madras

6/8/2010 7/8/2010

Indian Institute of Technology,
Madras

6/8/2010 8/8/2010

Institute of Secretariat Training
and Management, New Delhi
Institute of Secretariat Training
and Management, New Delhi
Annamalai University,
Chidambaram
MSME Development Institute,
Chennai
Centre of Excellence in
Interdisciplinary Mathematics,
New Delhi.
Indian Institute of Technology,
Madras

16/8/2010 18/8/2010
16/8/2010 18/8/2010
02/9/2010 04/9/2010
2/12/2010 3/12/2010
23/12/2010
- 24/12/
2010
18/2/2011 20/2/2011

Chennai Trade Center, Chennai

16/3/2011 18/3/2011

Central Agricultural Research
23/3/2011 Institute (CARI), ICAR, Port Blair,
26/3/2011
Andaman
Conference Centre, Delhi
University

25/3/2011

Indian Institute of Technology,
Madras

18/2/2011 20/2/2011

Chennai Trade Center, Chennai

16/3/2011 18/3/2011
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22

Shri. K.S Sajeev

23

Dr. N. V. Vinith Kumar

24

Shri. Dilip Kumar Jha

25

Dr. N. Marimuthu

26

Shri. Pravina Kumar
Kabi

WATMAN 2011
International Conference on Chennai Trade Center, Chennai
Water Management
Central Agricultural Research
International Conference on
Institute (CARI), ICAR, Port Blair,
Tropical Island Ecosystems
Andaman
Central Agricultural Research
International Conference on
Institute (CARI), ICAR, Port Blair,
Tropical Island Ecosystems
Andaman
Central Agricultural Research
International Conference on
Institute (CARI), ICAR, Port Blair,
Tropical Island Ecosystems
Andaman
Technical Workshop on
Conference Centre, Delhi
National Knowledge
University
Network

16/3/2011 18/3/2011
23/3/2011 26/3/2011
23/3/2011 26/3/2011
23/3/2011 26/3/2011
25/3/2011

Extra Mural Lecture
Sl. No.
1.
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Eminent Personality
Justice S. Mohan, Former Judge, Supreme Court, Delhi

Title of the lecture
Law and Democracy

Duration
02.08.2010

Scientific Cruise Programs
Scientific Cruises undertaken by the below mentioned vessels
Sagar Nidhi
S. No.
From
1.
1/4/2010
2.
1/5/2010
3.
4/6/2010
4.
30/06/2010
5.
24/07/2010
6.
1/8/2010
7.
11/8/2010
8.
19/08/2010
9.
24/08/2010
10. 10/9/2010
11. 20/10/2010
12. 2/11/2010
13. 25/12/2010
14. 4/1/2011
15.
16.

22/01/2011
11/3/2011

To
24/04/2010
31/05/2010
24/06/2010
21/07/2010
31/07/2010
10/8/2010
18/08/2010
23/08/2010
6/9/2010
17/10/2010
31/10/2010
7/12/2010
3/1/2011
21/01/2011

Program / Institute
ROSUB, NIOT
DSM, NIOT
ROSUB, NIOT
OOS, NIOT
NIO Goa / Andhra University
NIO Goa
EEZ Survey, NIOT
HiPAP & HPR service - VMC / DSM
EEZ Survey - NCAOR
DSM / NIOT
OOS, NIOT
NIO, Goa
DSM, NIOT
OOS, NIOT

10/3/2011
8/4/2011

SOE, NCAOR
SOE, NCAOR & OOS, NIOT

Area of Operation
CIOB
Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal
Oﬀ Andaman Islands
Bay of Bengal
Bay of Bengal
Arabian Sea
Bay of Bengal
Bay of Bengal &
Indian Ocean
Southern Ocean
Indian Ocean & Bay of Bengal
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Sagar Manjusha
S.No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
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From
1/4/2010
7/5/2010
22/05/2010
1/7/2010
8/8/2010
26/08/2010
1/9/2010
1/10/2010
17/10/2010
1/11/2010
6/12/2010
25/12/2010
23/01/2011
4/2/2011
25/02/2011
6/3/2011
17/03/2011

To
6/5/2010
15/05/2010
23/06/2010
31/07/2010
15/08/2010
31/08/2010
7/9/2010
12/10/2010
31/10/2010
30/11/2010
21/12/2010
30/12/2010
31/01/2011
23/02/2011
1/3/2011
13/03/2011
28/03/2011

Program / Institute
Desalination, NIOT
Physical Research Laboratory (PRL)
Desalination, NIOT
Desalination, NIOT
Desalination, NIOT
Desalination, NIOT
OOS, NIOT
Desalination, NIOT
Kalpasar Project, CEE-NIOT
Kalpasar Project, CEE-NIOT
Kalpasar Project, CEE-NIOT
Kalpasar Project, CEE-NIOT
Desalination, NIOT
Desalination, NIOT
Data Buoy, OOS-NIOT
Desalination, NIOT
Data Buoy, OOS-NIOT

Area of Operation
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Bay of Bengal
Arabian Sea
Gulf of Khambat
Gulf of Khambat
Gulf of Khambat
Gulf of Khambat
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea

Sagar Paschimi
S.No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

From
3/4/2010
12/4/2010
19/04/2010
1/5/2010
10/5/2010
21/05/2010
30/05/2010
10/6/2010
1/7/2010
5/7/2010
13/07/2010
19/07/2010
1/8/2010
18/10/2010
3/11/2010
15/11/2010
23/11/2010
27/11/2010
13/12/2010
2/1/2011
12/1/2011
24/01/2011
3/2/2011
17/02/2011
22/02/2011
7/3/2011
18/03/2011
28/03/2011

To
10/4/2010
15/04/2010
25/04/2010
5/5/2010
17/05/2010
27/05/2010
6/6/2010
30/06/2010
3/7/2010
12/7/2010
18/07/2010
25/07/2010
10/8/2010
24/10/2010
10/11/2010
21/11/2010
26/11/2010
10/12/2010
30/12/2010
10/1/2011
20/01/2011
1/2/2011
15/02/2011
20/02/2011
5/3/2011
15/03/2011
25/03/2011
5/4/2011

Program / Institute
NRSA
OOS, NIOT
IMMT
CAS
Physical Research Laboratory (PRL)
Anna University
NPOL
EEZ Survey, NIOT
OOS, NIOT
Anna University
CAS
IMMT
Physical Research Laboratory (PRL)
IMMT
NRSA
Anna University
CAS
NIOT / Desalination
Desalination
CAS / COMAPS
Desalination
COMAPS / NIO Goa / Desalination
CESS
NIO Goa
NIO, Mumbai / COMAPS / Desalination
Desalination
CESS / COMAPS
CAS / SAC / COMAPS / Desalination

Area of Operation
Oﬀ Orissa
East coast
Oﬀ Orissa
Bay of Bengal
Bay of Bengal
Oﬀ Kalpakkam
Bay of Bengal
Bay of Bengal
East coast
Oﬀ Kalpakkam
Bay of Bengal
Oﬀ Orissa
Bay of Bengal
Oﬀ Orissa
Oﬀ Orissa
Oﬀ Kalpakkam
Bay of Bengal
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
Arabian Sea
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Sagar Purvi
S.No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
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From
1/4/2010
1/5/2010
10/5/2010
20/05/2010
1/6/2010
10/6/2010
20/07/2010
1/9/2010
12/9/2010
1/10/2010
22/11/2010
27/11/2010
6/12/2010

To
10/4/2010
8/5/2010
17/05/2010
26/05/2010
4/6/2010
15/07/2010
25/08/2010
10/9/2010
22/09/2010
10/10/2010
26/11/2010
5/12/2010
31/03/2011

Program / Institute
CESS
Karnataka University
NPOL
Anna University
CAS
EEZ Survey, NIOT
Drydock - VMC
CAS
CESS
Physical Research Laboratory (PRL)
Anna University
EEZ Survey, NIOT
Dry Dock - Class Survey Work

Area of Operation
Arabian Sea
Oﬀ Karwar
Arabian Sea
Gulf of Mannar
Gulf of Mannar
Bay of Bengal
Bay of Bengal
Arabian Sea
Arabian Sea
Arabian Sea
Gulf of Mannar
Bay of Bengal

ADMINISTRATION
Following are the details of the manpower position during the period from 1.4.2010 to 31.3.2011 at NIOT.

(a) Staﬀ Strength
NIOT has a total strength of 163 staﬀ members, the details of which are furnished here under:
Sl.No.
1.
2.
3.
4.

Category
Scientific
Technical
Administrative
Multi Tasking Staﬀ
Total

No. of Posts Sanctioned No. of Posts Filled
85
60
54
52
18
18
6
6
163
136

No. of Posts Vacant
25
2
NIL
Nil
27

(b) Appointments
Sl.No
1.
2.
3.
4.
5.
6.

Name
Smt.Nidhi Singhal
Shri G.Dhinesh
Shri J.Rajkumar
Shri S.Srinivasa Rao
Shri B.Parmeswar
Shri J.A.Rajan

Post
Scientist – C
Scientist – C
Scientist – C
Scientist – B
Technician Grade `A’
Technician Grade `A’

Date of Appointment
21.12.2010
24.01.2011
02.02.2011
30.12.2010
30.12.2010
06.01.2011

(c) Promotions under Modified Complementing Scheme
Sl.No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Name
Dr. S. Ramesh
Shri S. Muthukrishna Babu
Shri J. Manecius Selvakumar
Shri P. Muthuvel
Shri Arunakumar Avula
Shri R. Saravanan
Shri Manoj Vasudevan
Shri R. Ramesh
Shri S. Rajesh
Shri K. Amudha

Post
Scientist – E
Scientist – D
Scientist – D
Scientist – D
Scientist – D
Scientist – D
Scientist – D
Scientist – C
Scientist – C
Scientist – C

With eﬀect from
01.07.2010
01.07.2010
01.07.2010
01.07.2010
01.07.2010
01.01.2011
01.01.2011
01.07.2010
01.07.2010
01.07.2010

(d) Resignations
Sl.No
1.
2.
3.

Name
Shri.Ramakrushna Sahoo
Shri S. Srinivasa Rao
Shri V.K.Jayakumar

(e) Retirements

-

Post
Skilled Assistant
Technical Assistant
Technical Assistant

Date of Resignation
17.05.2010
29.12.2010
09.03.2011

NIL
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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.

RTI Annual Return
Right to Information Annual Return 2010 - 2011
Ministry / Department / Organization

: National Institute of Ocean Technology, Chennai
: Ministry of Earth Sciences

Year

: 2010 - 2011 (Upto March 2011)
Progress in 2010 - 11

0

6

Received
during the Year
(including cases
transferred to
other Public
Authority)
21

0

0

0

Opening
No.of applications
Balance
received as transfer
as on
from other Pas u/s
01.04.2010
Requests
First
Appeals

No. of cases
transferred to
other Public
Authorities

Decisions
where
requests
/ appeals
rejected

Decisions
where
requests
/ appeals
accepted

0

0

21

0

0

No. of Cases where disciplinary action taken against any Oﬃcer
No. of CAPIOs designated
1

0

No. of CPIOs designated
1

No. of AAS designated
1

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

Registration Fee Amount
90/-

Penalties Amount
0

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

0

0

0

0

0

0

0

0

0

0
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