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OVERVIEW

The trajectory of Indian science sector with respect to R&D outputs has maintained an
impressive Composite Aggregated Growth Rate (CAGR) since 2010. During the year 2012-
13, the high CAGR has been maintained at about 14%. Improvements in relative performance
of the Indian R&D sector with respect to its own past performance have become evident.
Trends with respect to scientific publications emanating from India during the period of 1981
to 2010 were analysed in 2012. Department of Science and Technology has been relying on
evidence-based approaches in planning strategies and implementation of its programmes
and schemes.

The Department commissioned two independent third party studies by Thomson Reuters
and Elsevier for assessing S&T output indicators of India. They provide compelling evidence
for significant improvements in the number of scientific publications emanating from India as
presented in Figure 1 below.

India’s performance at Scientific Publication
Good news is that citation frequency has
ffont doubled during the last few years
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There has been a 66% increase in the number of publications during 2006-10 compared
to 2000-05 periods. Citation impacts in areas like engineering, materials science and physics
are in the range of 0.80 to 0.95 of global averages. Some valuable leads have been obtained
from the third party study for planned interventions in R&D funding in the country. The analysis
and major recommendations for actions emanating from the study are hosted in the web site
www.dst.gov.in
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POLICY FORMULATION: New Science, Technology and Innovation policy has been
formulated and enunciated in 2013 and was formally released at the 100" Session of Indian
Science Congress at Kolkata on 3 January 2013. Wide and National level consultation with
major stakeholders was adopted for the formulation of STI policy 2013. Main features of the
STl policy 2013 include a) expressed levels of aspiration, b) balancing between excellence
and relevance, c) creating an enabling policy ambiance for attracting larger investments of
private sector into Research and Development, d) promoting a science-led innovation
ecosystem and e) establishing linkages between discovery processes of science and
developmental priorities of the country in agriculture, manufacturing, services and infrastructure
sector. The STl policy 2013 is hosted on the web site www.dst.gov.in

Department of Science and Technology undertook a lead role in the formulation of National
Data Sharing and Access Policy 2012. The national policy has now been enunciated. The
implementation of the policy has been undertaken by the Ministry of Information Technology.
Main features of NDSAP are a) Non-sensitive or other data owned by the central government
and not included in a negative list must become available for users from civil society, b)
provisions for registered and regulated use of data are made, c¢) data owning department
could develop its own pricing policy, d) Data need to be housed in its DATAPORTAL INDIA
www.data.gov.in hosted by National Informatics Centre. Survey of India has already hosted
some open series maps on the www.data.gov.in

NEW MODES OF R&D FUNDING: National Science and Engineering Research Board
(SERB) started its full function during the financial year 2012-13. More than 5500 financial
sanctions have been released so far during 2012-13. A notable development has been that
the total number of research grants sanctioned for young scientists during the year has
exceeded 1000, registering more than 100% increase in the number of sanctions under Fast
Track Scheme compared to previous years. Total number of Extra Mural Research projects
sanctioned though SERB during the financial year 2012-13 is far more than the proposals
received by the Board relative corresponding periods in earlier years. Fuller utilization of
funds allocated for general and capital support has been realised by the SERB already. Data
reveal that there is a steady increase in the number of projects supported for research in
engineering and materials science areas. Several new schemes have been developed and
rationalization of heads of accounts for project grants has been made. PM’s Doctoral Research
Fellowship scheme has been launched in collaboration with Confederation of Indian Industries.
The Board is in the process of designing a special scheme for promoting Empowerment and
Equity in Excellence in research among researchers from the weaker segments of the society.

SERB has also established linkages with Ministry of Food Processing, Government of
India and has accepted to service the Ministry in selecting projects for R&D support in the
area of food processing. Similarly, linkages have been developed with Ministry of
Telecommunications for commissioning research on the subject of “Assessing Risks from
Telecommunication Towers and Mobile Communication” on campaign mode of study.

STRENGTHENING HUMAN CAPACITY FOR RESEARCH: Innovation in Science
Pursuit for Inspired Research (INSPIRE) is a flagship scheme of the Government of India.
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Under the scheme, more than 8 lakh awards for the age group of 10-15, ~ 1.5 lakh internships
for age group of 16-17, 28,000 scholarships for undergraduate studies in sciences for youth
in the age group of 17-22, about 2150 research fellowships for doctoral research and 270
faculty awards for post doctoral researchers under the age of 32 have been supported. For
attracting and enrolment of youth for study of science courses at the Bachelor and integrated
Master’s level, partnerships with 29 school boards in the country have been designed. School
boards have started to attach letters of eligibility for the INSPIRE scholarships along with
mark certificates. Indicative of spread and reach of INSPIRE scholarship scheme. Aimost all
the targeted numbers of the INSPIRE scheme have been reached during 2012-13. E-
Management systems and practices are being introduced for implementation of INSPIRE. E-
Management practices are expected to ensure transparency, efficiency, speed and accuracy
in the implementation of INSPIRE programme with wide reach and scale.

Department implements several fellowship schemes for nurturing human capacity for
advanced research in the country. Fellowships named after JC Bose, Ramanujan, and
Ramanna are being awarded to different categories of researchers. Currently, about 218
researchers are receiving JC Bose Fellowships. Their research outputs have been evaluated.
On the average, Annual per-capita R&D output indicators of JC Bose Fellows are in the
range of 6- 6.5 publications with impact factor aggregate of 20 plus. Ramanujan Fellowships
have been able to attract more than 180 scientists of Indian origin to return to India for research.
A conclave of Ramanujan Fellows was organized in Pune. Several new research initiatives in
frontier areas of science by Ramanujan Fellows have become evident.

STRENGTHENING INSTITUTIONAL CAPACITY FOR RESEARCH: Research and
Development Support Scheme of Department of Science and Technology includes initiatives
such as Fund for Infrastructure Strengthening of S&T (FIST), and Promotion of University
Research and Scientific Excellence (PURSE). Total of 44 universities have been supported
under PURSE based on their R&D performance over 10 year periods. More than 1800
departments and institutions have been supported under FIST during the last three years.
Special packages for NE Region 58 colleges and 12 universities, in J&K 34 colleges & 7
universities in Bihar 36 colleges and 8 universities have been supported. National Centre on
Natural Resources (NCNR) has been supported in Ravi Shankar Shukla University in Raipur,
Chhattisgarh. DST & RCUK research collaboration in the area of solar energy, fuel cells and
next generation networks is being implemented in 20 institutions with over 250 researchers
including doctoral students in frontier areas of science across the country. Intensification of
Research in High Priority Areas (IRPHA) has been supported in five institutions in five High
Priority Areas during 2012-13. Analysis of publication trends reveals also that average citation
per paper from university sector in the country increases significantly through international
cooperation. Special schemes are being developed by DST for promoting international S&T
cooperation of Indian University sector. Analysis of publication data of the Indian university
sector in 2012 reveals that the national share of publications has increased to 31% in 2010
and 23 universities figure among the top 50 institutions ranked on the basis of average citation
per paper.
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Evidence based policy building for R&D Investments
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TECHNOLOGY DEVELOPMENT DEPLOYMENT AND MISSIONS: The Department
of Science and Technology has been focussing on development of convergent technology
solutions in addition to technology demonstrations. Focused areas for development and
deployment of technology solutions are a) water, b) solar energy, c) affordable health care, d)
potash based fertilizer, €) home-land security and f) bamboo-based construction materials.
Several technology demonstration exercises by technology institutions were supported.

Convergent technology solutions for 23 kinds of water-related problems have been
addressed under real-field conditions. As a result of necessary technology interventions,
deployment of innovative solutions for addressing these water challenges benefited nearly
1.56 million people in 30 villages across various parts of the country. Sustainability of
implementation of these solutions through development of suitable revenue models is currently
being examined. Initiatives have been made to promote research on development of solar
energy based technologies for both grid-based and decentralized generation and applications.
Totally, 55 projects on solar energy research have been supported so far. One 256 kW
decentralized power generation system for off-grid applications has been established in a
village in Maharashtra. The plant is based on hybrid of technologies namely solar energy
during the day and biomass during the night, thus opening a possibility for 24X7 applications.”

Seven projects were supported and partnerships with 6 companies have been established
during 2012-13 under the Drug and Pharmaceutical Research Programme (DPRP). A major
outcome of the DPRP is in the commercial launch of anti-malarial drug on 25" April 2012
developed through indigenous research. The treatment using the new drug is expected to
cost less than the currently adopted procedures by at least 30 % .The new drug apart from
being more effective is also convenient to compliance as the dose is one tablet per day for 3
days.
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The Department has supported the establishment of a test-bed for potash-based fertilizer
and a multi purpose pilot plant at the Central Salt and Marine Chemicals Research Institute
(CSMCRI). The test-bed is at an advanced stage of its establishment and it is expected to be
commissioned before the end of 2013. Under National Mission on Bamboo Applications,
276 bamboo structures in Chhattisgarh and 54 structures in Maharashtra have been supported
for the Sarva Shiksha Abhiyan.130 prefabricated shelters have been provided to paramilitary
forces. 10 structures have been provided to the Sikkim Government for the rehabilitation of
earthquake victims and 4 structures have been provided to J&K police during the year 2012-
13. Arange of technologies with potentials for adding economic value to bamboo based raw
materials by 10- 30% has been developed and demonstrated so far.

Outputs from nano mission are 4476 papers in SCI journals, 1391 papers in conferences,
800 PhDs, 546 M Techs and 92 MSc level training. Nano mission has made contributions to
India emerging as one of the top five or six nations in nano science and technology in terms of
R&D output indicators.

SOCIAL CONTRACT OF SCIENCE AND TECHNOLOGY: The Department has been
engaged in various activities which relate technologies to their socio-economic applications.
Technology Business Incubators have emerged as one of the effective tools for linking science
and technology to creation of employment. DST has been supporting 66 Technology Business
Incubators for development of technology based entrepreneurship. The social outcomes of
these TBIs were reviewed this year. As many as 28,000 jobs have been created as a result
of the support of DST to TBIs. In F.Y. 2012-13, a total of 1415 training programmes have been
supported to train 81,225 participants.

In partnership with Indian Institute of Management, Ahmedabad and Economic Times,
DST has been implementing a project called “Power of Ideas” since 2010. During the year
2012-13, from among the 14,000 applications received for call for proposals for “Power of
ldeas”, 504 were short-listed. Under this programme, 40 promising start-ups were chosen for
awards of Rs.5 lakh each while 10 bright ideas were chosen for awards of Rs. 2 lakh each.
Apart from these awards, 20 start-ups also received seed funding offer of Rs. 20 lakh each.

Department has been able to extend core support on long term basis to 21 science
based voluntary organizations to promote and nurture them as “S&T Incubators”/’Active Field
Laboratories” in rural and other disadvantaged areas to work and provide technological
solutions and effective delivery of technologies for livelihood generation.

The Council of Science and Technology for Rural India is another pioneering initiative of
the department for designing technology solutions for applications in rural India. Two centres
one at lIT, Chennai and the other at NIEST, Johrat have started their activities in 2012-2013.
An effort has been made to enrol local engineering colleges in scoping solutions for meeting
location specific needs. To address the issue of equity, pilot scale multi-locational technological
interventions programmes have been designed and implemented to involve and benefit and
SC community. A pilot scale initiative focusing on improved livelihood and conservation around
12 protected areas through resource management in different geographical areas has
benefited over 4000 households in 50 villages. This programme offers a viable and replicable
model for integrating both conservation and livelihoods.
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The department has taken the initiative to develop indigenous cost effective technologies
for elderly and the disabled populations 10 technologies have been developed under this
initiative and are now being pilot -tested with the user groups.

National Resource Data Management System (NRDMS) working closely with Survey of
India (Sol) and National Spatial Data Infrastructure (NSDI) has developed a large number of
thematic maps and their applications for National Resource mapping and management. In
order to provide web-based access to seamless 1:50,000 topographic data of Survey of
India, the Surveykshan portal has been operationalized. A regional Geo Portal prototype,
North East Spatial Data Infrastructure (NESDI), has been demonstrated. Web-enabled Gender
Atlas and Geo-visualisation Tools for landscape analysis and groundwater resource
management have been developed. Results of studies covering various aspects of landslides
and urban flood management have been useful in providing real time information for
management of the geo-hazards by the authorities. Technical capacity has been built through
a series of training and user awareness workshops amongst the scientific and the end user
communities.

National Council for Science and Technology Communication (NCSTC) has been
engaged in number of activities focused on popularization of science. Science Express is a
flagship of NCSTC. During 2012-13, Science Express has been used for spreading the
message of Biodiversity in collaboration with Ministry of Environment and Forests. So far
more than 23 lakh people including 6 lakhs students and 32,000 teachers drawn from 7000
schools have visited the Science Express during 2012-13, NCSTC has been making special
efforts to spread the cause of education in mathematics since the declaration of 22"
December as National Mathematics Day. Several interlinked initiatives to strengthen
mathematics education in schools and colleges have been made. Celebration of Women
Science Congress, Children Science Congress, Teachers Science Congress, Science
communicator’s congress and many other related activities has been supported. A pilot project
for Building Educator’s for Science Teaching (BEST) has been launched in collaboration
with Kendriya Vidyalaya.

S&T PARTNERSHIPS AND ALLIANCES: The Department of Science and Technology
has been extending support to total of 26 State S&T councils by way of core grants for meeting
the needs of revenue budget. Demonstration of successful technologies developed by public
funded institutions for applications in various parts of India is supported. During 2012-13,
such technology demonstrations in the areas of water management, mangrove protection,
waste management, environment management, micro-hydel, and live stock rearing were
supported in multiple locations. Some knowledge service based activities like advisories
based on mapping of genetic disorders among rural population have been supported. A
regional consultation with state S&T councils in the North East part of India was made and
specific recommendations and networking of the programme activities of the state councils
have been obtained. State-Centre technology partnerships are being developed. Under this
arrangement, development of state specific road maps for selection and deployment of
technologies is being targeted. Special schemes for seeding deployment of technologies for
public and social good in various states under state-centre technology plan are being designed
forimplementation during the 12" plan.
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INTERNATIONAL S&T COOPERATION: India’s multilateral and regional S&T
cooperation with many coalitions was further strengthened during 2012-13. European Union-
India strategic S&T partnerships, built on principle of reciprocity and parity, has been deepened.
Co-investments into EU-India partnerships have exceeded $ 30 million from each side.
“Brussels Communiqué-Shared Vision & Pathways” was issued. Outcomes from India-EU
research projects in computational materials science and solar energy, initiated in the previous
years are becoming evident. Technologies for waste water recycling-reuse and water
purification formed an area of intense collaboration between EU and India in 2012-13. India’s
S&T cooperation under regional frameworks such as with ASEAN, BRICS and international
S&T organizations such as NAM S&T Centre deepened. ASEAN-India Technology Missions
in Functional Food R&D, Renewable Energy R&D; ASEAN-India Workshops on Surface
Engineering, Marine Biotechnology; Visit of 33 ASEAN students for participation in 20" NCSC
at Varanasi; and ASEAN-India Program on Quality Systems in Manufacturing-Laboratory
Accreditation were amongst the significant collaborative activities. DST, on behalf of
Government of India, doubled its annual membership subscription to NAM S&T Centre, thereby
strengthening India’s visibility, leadership and prestige in the region.

International Bilateral S&T cooperation with 40 countries from among the 83 agreements
signed so far has become active. Joint research project based networking of researchers
under active bilateral S&T programs of cooperation with substantive programs with 9 countries
were reinforced during the year 2012-13. Major achievements include bilateral R&D projects
involving industrial partners with Canada, France, Germany, Israel, Switzerland and United
States; Co-investment of resources including funds for symmetric joint research projects and
strategic joint initiatives with Australia, Germany, Hungary, Norway, South Korea, Switzerland,
UK, and USA; Execution of New Africa S&T Initiative Program including fellowships, trainings
and strengthening of R&D institutions through twinning; and continued support to bi-national
S&T Centres under institutional framework: (Indo-French Centre for Promotion of Advanced
Research, Indo-German S&T Centre, Indo-Russian S&T Centre and Indo-US S&T Forum).

SIGNIFICANT S&T OUTPUTS FROM AIDED INSTITUTIONS: The Department of
Science and Technology has been nurturing 16 autonomous research institutions by way of
annual Grant-in-Aid. The Department supports also 5 professional bodies and administers
two statutory bodies and two sub departments. In the year 2011-12 these autonomous
institutions have published more than 1500 papers in refereed journals and over 80 books/
chapters in books. More than 150 patents have been filed. In terms of S&T output indicators
per scientist, the overall performance of the 16 R&D institutions nurtured by DST figure high
in the national scene. A new institute for Nano Science and Technology has been established
at Mohali. National Centre of Molecular Materials at Kerala and National Centre for Himalayan
Glaciology at Uttarakhand are at advanced stages of establishment.

The Indian Science Congress observed 2012-13 as the centenary year under the General
Presidency of the Hon’ble Prime Minister. Year long and nation-wide celebration was
organized. Totally about 18,000 registered delegates participated at the 100™ session at
Kolkata and about 12,000 in the 24 state and 3 regional level congresses during the year
2012-13. The intensity and level of participation at the 100" session of Indian Science
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Congress is unprecedented. The Department of Science and Technology serviced the General
President in organizing the event during 2012-13.

NEW INITIATIVES ANDS SCHEMES PLANNED DURING THE 12™ PLAN: The
Department of Science and Technology obtained an allocation of Rs 21596 crores for
implementation of the programmes planned for the 12" plan periods. These include the
programmes for “Building National Capacity and Capability for High Performance Computing”
and “National Geospatial Information System”, NGIS. These are large nationally coordinated
projects with super-ordinate goals and expectations. In addition DST is in the process of
revamping, revising and restructuring the on-going schemes of the Department related to
women and would initiate new sub programmes (Mobility Scheme) to address the problems
faced by women scientists with a holistic approach under “DISHA” programme. Start-up grant
scheme for scientists of Indian origin returning to research careers in India and many other
programmes focused on long term benefits.

SUMMARY: The Department of Science and Technology implemented several new
programmes starting the Eleventh plan. Many of these programmes have attained their critical
value and viability during 2012-13. On the whole, 2012-13 has been a productive year for
DST as well as the Indian Science Sector which seems poised for planned development
during the 12" plan period. Raised National aspirations have been expressed in the new
Science, Technology and Innovation Policy. DST aims to serve the cause of India through its
service to science sector in conformity with the ST policy 2013. Actions needed for achieving
the policy goals and targets have been identified and DST would strive to play its past as
best as possible.
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cHAPTER [110

STRENGTHENING BASIC RESEARCH AND
DEVELOPMENT

The Department of Science and Technol ogy hasbeen playing therole of major funding agency for
research and devel opment in the country for morethan 35 years. Themain god of the Departmentin
thefunction of strengthening basi c research and devel opment has been to enabletheIndian S& T
community toincreasethe scientific outputsin theform of scientific publicationsand patentsby way
of improved R& D funding systems. The effortsmade by the Department to speed up the process of
funding R& D grants has been realized through National Science and Engineering Research Board
(SERB) being operative sincethefinancia year 2012-13. The Board hasreleased more than 5500
financial sanctionsinthefinancia year. Thenumber of research grants sanctioned to young scientists
under Fast Track Scheme has shown more than 100% increase as compared to previous year.
Severd new initiativeshave been taken up by the Department including aspecia schemefor promoting
excdlencein research among researchersfrom theweaker ssgmentsof the society and PM’sDoctord
Research Fellowship scheme.

SCIENCE AND ENGINEERING RESEARCH BOARD (SERB)

The Science and Engineering Research Board has expanded its reach to researchers across the
country through variousprogrammes. TheBoard sofar hasmet fivetimesinthe past including threeinthe
current financia year and hastaken significant decisionson R& D management in the country. Following
arethesignificant decisionstaken by the Board:

% Absorbed all the Extra Mural Research related activitiesincluding competitive mode of funding
schemes of the Department of Science and Technology being implemented through the SERC
to the umbrella of Board

« Adopted the Programme Advisory Committee (PAC) based peer review mechanism for
individual project based support as adopted previously by SERC

« Rationalization of budget heads to ensure more operational flexibility to Project Investigators
s Approved “ Performance Linked Incentives’ for project investigators

+« National Initiative on Next Generation Technologies for environmentally benign solution for
wireless and mobile communication

+« Initiated Public Private Partnershipin Doctoral Fellowship Scheme: Prime Minister Fellowship
scheme for Doctoral Research
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Overall, the Board has supported research and rel ated activitiesin programmes such as competitive
grantsfor project proposal ssubmitted by individud investigators; Intensfication of Researchin High Priority
Areas(IRPHA); Young Scientist project; fellowshipsincluding JC Bose, Ramanujan; Seminar/ Symposia
and S& T Professiona Bodies, and Internationa Travel Support. Board hasissued atotal of 2800 financia
sanctionsfor new projectsand programmesand 1600 financial sanctionsfor ongoing projects. A total of
Rs. 331.07 crore has been released so far.

The Board constituted 19 PACsin various disciplines. The broad discipline wise details of the
achievementsareasfollows.

Supportto R& D projectsinfrontier areas of chemical sciences continued. Many young researchers
who have taken up faculty positionsin institutions of repute were supported with substantial grant to
undertakeresearchin chalenging areas. Theoutput profile of thefunded projectsa so showed improvements
both inquality and quantity, reflecting itsdomination in the publication share of India.

Theresearch projectsand programmes supported under Physical Sciencescovered awiderange of
emerging topicslike Condensed Matter Physicsand Materia's Science, Plasma Physics, High Energy
Physics, Nuclear Physics, Astronomy & Astrophysics, Nonlinear Dynamics, Lasers, Opticsand Atomic
and Molecular Physicsetc. Manpower training wasgiven through SERC Schoolsinemerging areas. Ithas
been observed that the support hasresulted 3.1 trained manpower and 6.2 papersin refereed journa s per
project.

About fifty new projectswerelaunched under PAC onAnimal Sciencesto promotebasicresearchin
organisma biology. Capacity building activitiessuch as SERB school sin chronobiology and neurosciences
were organized to generate quality research manpower and to facilitate value addition to R& D proposals
inthearea. A programmefor promotion of research onwildlifebiology & conservationwasa so launched.
Two new R& D schemeslaunched under the programmeinclude, (i) ‘ Intensification of basicresearchin
birdbiology’; and (ii) * Strengthening of faunal researchin North East India . Morethan adozen projects
each were sanctioned under each of these schemes. Projectswereinitiated in other sub-disciplines of
animal sciencesa so.

Intheareaof Plant Sciences severa projectsin cutting edge and frontier areasaswell astraditional
areas such astaxonomy and bio-diversity were supported. Research projectswere sanctionedintheareas
of diversity in processing quality amongst corn genotypesgrownin Indian Himalaya, cluster projectson
climate changeetc. In theachievement part, live, pure and authenticated cultures of fungi aredepositedin
Nationa Funga Culture Collection of India(NFCCI). Identification of about 450 fungal samples, received
from 78 different academic and researchingtitutions, and 09 private centres acrossthe country weredone,
and 29 authentic fungal strainswere supplied to variousacademic and private centresthrough the Fungal
|dentification Service (FIS).

Under the PAC on Biochemistry, Biophysics, Molecular Biology and Microbiology severd areasof
research suchascell organdlles, structure-function rel ationshipsof macromol eculesof biological processes
such cell structure (bacterid, viral and eukaryotic), cell cycle, 3-D structuresof proteinsand peptidesand
nucleicacids, DNA and RNA structure and metabolism, control of genetranscription during devel opment,
electron transport proteinsand bioenergetics, biological catalysis, macromolecular structure, membrane
proteins, and biotechnology and biomolecular engineering and signal transduction were supported. The
PAC isplanning to develop frontier areaof researchin single-molecular approaches.
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Chemical Engineering Programme (CEP) continuesto achievethe best of both productivity and
excdllenceinexciting frontlineareas, involving quaity fundamenta research. In addition to agood number
of publicationsin qudity Journds, many of thestudieswould eventudly createabaseor find direct gpplication
intermsof processdevel opment and commercid practices. SERC School sand workshopswere conducted
duringtheperiod, primarily aimed to target peoplefrom Universities, NI Tsand other I ngtitutionsto take up
challenging R& D activities. Facilitation and support of R& D work in laboratoriesand institutions have
resulted in more than 200 publicationsof high quaity in national and international peer reviewed journas
and conferences.

Electrica, Electronicsand Computer Engineering Programme hasevolvedinto afront runner interms
of efficiency, productivity and responsiveness. Contemporary areasand sub-areas of national aswell as
globd relevancewereidentified to guide potentia researchersintheElectrical, Electronicsand Computer
Engineering community. Facilitation and support of R& D work inlaboratoriesand indtitutionshaveresulted
in morethan 200 publications of high quality in national and international peer reviewed journalsand
conferences.

Support to both basic and applied research was continued under the PAC on Material, Mining &
Minera Engineering. 29 new research effortshave beeninitiated/ identified for support and another 39
areunder evauation.

A new PAC on Himalayan Glaciology has opened up severa opportunitiesto scientistsworking on
glaciers. The program dea swith the structure and properties of glaciers, their formation and distribution,
thedynamicsof iceflow, and theinteractionsof ice accumulationswith prevailing locd wegather conditions
andregiona climateforcings. Long-term observationsat nine(9) identified glaciersunder different climatic
settingsarein progress.

Studiesinamospheric science programme encompassawiderangeof disciplines; includethephysicd,
chemical, biologica and dynamical aspectsof the atmosphere (lower, middleand upper atmosphere), the
monsoons, coupled land-ocean-atmospheric system, geosphere-biosphere interactions and devel opment
of atmospherictechnology. Significant resultswereobtainedin areasof Atmospheric Dynamicsand Modding,
Space Weather Physicsand Dynamics, Aerosolsand Air Quality and Agrometeorol ogy.

Variousmultidisciplinary projectsrel ated to earth scienceshave been supported to different universities
andingtitutions. Around 100 research projects have been received under the scheme and about 40 projects
have been supported. As part of manpower devel opment several contact/training programs have been
conductedintheareasof national / global interest. Several initiativesweretaken to address some of the
important issues like increasing gap between international frontiers and Indian R&D in Solid Earth
Geosciences, lack of innovation and newer ideas, poor international citationsetc.

TheMathematical Sciences Programme promotesresearch inthe areas of Mathematics, Statistics,
Operations Research and Theoretica Computer Science. Twenty two new research projectswere supported
intheareasincluding Number Theory, Algebra, Graph theory, Game Theory, Waved et Anayss, Differentia
Equations, Mathematical Modeling, Statistics, Reliability, Stochastic Modeling, and Optimization etc.
Support to about 85 ongoing research projectsin various areas of Mathematical Scienceswas continued.
Asan outcomeof research activitiesunder ongoing projectsabout 100 research papershave been published
inthejourndsof nationd andinternationa reputeduring theyear. Programmes/activitiesre ated to manpower
development and training invol ving research students and young faculty membersfrom the universities/
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colleges/researchingtitutionswerea so supported in various areas. The support to National Mathematica
Sciences|nitiative was continued for next phase of fiveyearsat Indian Institute of Science, Bangaloreto
organizethematic programmeson different topicsat theinterface between mathemati csand other disciplines
including compact lectures/ workshops/seminar etc. at variousingtitutesin the country.

TheBoard congtituted five Expert Committeeson Fast Track schemefor Young Scientistintheareas
of Chemica Sciences, Physica & Mathematical Sciences, Life Sciences, Engineering Sciencesand Earth
& Atmospheric Sciences. Thereisasignificant increase of proposals submitted by young researchers.
Severd potentia projectsnumbering atota of 880 in variousdisciplineswere sanctioned and atota of Rs.
96.0 croreswas disbursed to Young Scientists acrossthe country.

PROMOTION OF AYURVEDA BIOLOGY

Department of Science& Technol ogy, promotesresearch in newly emerging and front line areas of
science and engineering. Itisbeing planned to promote basi ¢ research in establishing biological basisof
Ayurvedic treatment systemswhich hasgreat traditionsaswell asVedic systemsof health care of India
practiced effectively for thousandsof yearsby millionsof people. Theempirical knowledgeof Ayurvedais
wel| established but theterms, conceptsand its gpplicationsto describe typesand functioning of the human
body, to classify levelsof health, and to describethe onset of disease have not yet been effectively related
to modern scientific biology and medicine. It callsfor intense research to establish and promotethisareaof
utmost importanceat internationd level.

Theinvedtigativework inthisprogrammewill necessarily involvethefull participation of scientistsand
Ayurvedic expertswho would be from established institutions of Science, Medicine, and Ayurvedain
India. Individua or group of scientists, physiciansand Ayurvedic expertsare encouraged to submit project
proposalson any interesting aspect of Ayurvedic concepts, procedures, or products, which would lend
themselvesto investigation by modern scientific protocols. The proposed studieswould have active
participation by scientificand Ayurvedicingitutions. Duringtheyear research project entitled “ CanAmaaki
RasayanaAttenuate Cardiac Dysfunction Associated with Cardiac Failureand Aging” wasundertaken by
Rajiv Gandhi Centrefor Biotechnology, Thiruvananthapuram, Kerala.
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CHAPTER

STRENGTHENING INSTITUTIONAL CAPACITIES IN
RESEARCH AND DEVELOPMENT

The Department of Scienceand Technol ogy hasextended support for strengthening theinfrastructura
facilitiesfor post-graduate education and research in emerging areas of science and technology to
universitiesand rel ated ingtitutions. Fund for Infrastructure Strengthening of Scienceand Technology
(FIST) has continued to be successful ongoing scheme of the Department for past one decade. The
schemehasimproved thefacilitiesat the university and college departmentsand a so provided better
exposureto the studentsfor preparing their base in research. Consolidation of University Research
for Innovation and Excellence (CURIE) isaspecid initiativetoimprovethe R & D infrastructure of
‘“Women Universities and all the six women universitiesare being supported by the Department at
present thissurely ensuresto addresstheissue of gender parity inthelong run. The Department has
supported 44 Universitiesunder theincentive based grant system “ Promotion of University Research
and Scientific Excellence” (PURSE) based on the evidence of scientific publications. There have
been specia packagesfor North Eastern Regions benefiting 70 institutions, J& K benefiting 41
ingtitutionsand Bihar benefiting 44 ingtitutionsduring theyear 2012-13.

“Fund for Improvement of S& T infrastructuresin Universitiesand Higher Educational
ingtitutions’ (FI ST) program wasinitiated by the Government during FY 2000-2001 to facilitate support
towardsaugmenting higher education and research largely at the University and related Academic sectors
by augmenting basic infrastructural facilitiesfor teaching aswell asfor conducting researchinbasic or
applied scienceareasincl uding engineering, medicine, agricultureetc. During thelast onedecade or so, the
program has enabled many departmentsacrossthe country to perform cutting edge research and establish
modernteachingfacilities.

Currently, the Program is operating in the competitive mode of support at threelevelsi.e. Level O,
Level I and Leve 1l covering seven areas such asLife Sciences, Physical Sciences, Chemical Sciences,
Engineering Sciences, Earth and Atmospheric Sciences, Mathematica Sciencesand PG Colleges. While
the support under Level Oisconsidered to PG Science & Applied science departmentsat collegesunder
“Collegeasawhole’, the supportsunder Level | and Level 11 are normally meant for departments of
science and applied scienceareasin universitiesand rel ated academicingtitutions. Thefinancia supportis
considered mainly provided for four basic purposesi.e. Equipment, Networking & Computationd Fecilities,
Infrastructural Facilitiesand Maintenance. Depending uponthe Level, thetotal financia supportisalso
limitedto Rs 1.0 Cr, Rs3.0 Cr and Rs10.0 Crorefor Level O, Level | and Level 11 respectively.

At thebeginning of every year, fresh proposal sare sought through advertissmentsfrom eligible S& T
related Departmentsand PG Collegesfor considering support under thisprogram. Inthe current year
about 400 new proposalsinall levels(L0-116, Leve | - 187 and Leve |1 —77) werereceived and finally
152 proposas(L0- 42, Level | - 96 and Leve 11 -14) wereidentified with verifying quantum of financia
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support (from Rs. 20 lakhto Rs. 800 Lakh) at atotal budget of about Rs.190 croresfor 5years. Besides
this, support to alarge number of ongoing projectswasa so provided during thisyear.

During thelast one decade or so, morethan 1800 S& T departmentsand PG colleges(Level 0-136,
Leve 1-1529 and Leve 11-162) have been supported with atotal investment of about Rs1500 croresor
s0. Teaching and Research infrastructure has been enriched in many departments. State of the Art facilities
for performing high end research have been established. Someof themgjor facilitiesinstaled/recommended
for support are: Neurosurgery Skills Training Facility involving Dissection Stations, High Resolution
Transmission Electron Microscopy, FEG Based Scanning Electron Microscope, Dual Beam Focused [on
Beam Facility with Accessories, Nano-indentor with AFM/STM, 400 MHz NMR, 600 MHz NMR,
Thermo-Mechanica Stimulator, Confoca Microscope, RT-PCR, Powder X-Ray Facility, Servo-Hydraulic
TendleTesting System, X-Ray Diffraction facility with Temperature Variation Facility, Protein Sequencing
Platform, Electron Probe Micro Anayzer, Vacuum Melting Furnace, Atomic Force Microscopy, Raman
Spectroscopy, Thin Film Deposition Systems such as Thermal Evaporation Setup, Electron Beam
Evaporation, DC, RF and Magnetron Sputtering Systems, Chemical Vapour Deposition Systems, Nano-
Imprint Lithography, Single Crystal X-Ray Facilitieswith CCD attachment, Universal Testing Machines,
€tc.

High Power Computational Cluster Facility has al so been supported in many Departments. The
departmentsof small collegesand universitieshave a so been benefited by acquiring useful Text Booksfor
the Departmenta Library. The Program hasa so provided Communication technol ogy based infrastructures
inmany departments such as Grid Computing, Networks and Communications systems.

Fig. 2.1: SQUID Magnetometer with Helium mini-Liquefier
at Department of Physics, |1 T Madras.

Fig.2.2: Electron ProbeMicro-Analyzer at Department
of MaterialsEngineering, || T Madras.
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Fig. 2.4: High Power Computer Cluster (256 Cores) and Thin Client Server Network at School of Physical Sciences,
Jawahar lal Nehru Univer sity, New Delhi.

The progress achieved inthe program isreviewed in one of thethree methods such asi) through
ProgressReport i) through Department’ s Presentation andiii) through on- the-spot visit to the department
by the Expert Team. Reviews of ongoing projectsidentified and supported during FI ST 2009 except Life
Scienceareahave been completed.
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With aview to spread R & D base, state and region specific special packages have been evolved.
North-Eastern Region package (2008) and Jammu & Kashmir Package (2009) were ingtituted for
augmentation of theteaching and research facilitiesat the S& T departmentsof the Collegesand Universities
inthesestates. Some of the salient features of these packagesare: Augmentation of S& T infrastructureto
Undergraduate Colleges, Enrichment of research effortsthrough exchangefellowships, Special assstance
to Univergitiesfor acquiring teaching facilities, onetime support to Universitiesfor improving the quaity of
Power in these states, support for establishing major facilities, Summer/Winter school for UG and PG
Sudentsetc. A Specid packagefor Bihar State hasbeeninitiated intheyear 2011-12 and itsimplementation
ISNOW in progress.

Strengthening Basic Research & Expanding R&D Base — I nstitutional Capacity:

Since 2009, 6 Women Universitiesnamely, i) Avinashilingam Women University, Coimbatore, ii)
Banasthali University, Banasthali, iii) SNDT Women University, Mumbai, iv) Sri Padmavati Mahila
Visvavidydayam, Tirupdti, v) Karnataka State VWomen' sUniversity, Bijapur , and vi) Mother TeresaWWomen's
University, Kodaikanal have been supported for 3 years under CURIE (Consolidation of University
Research for Innovation and Excellencein Women Universities) programme. A visibleimpact of CURIE
has been noticed on devel opment of research facilitiesand infrastructure, human resource devel opment
and onthequality of research output inthese universities. Thishas paved theway for 2 Phase of CURIE
Programmewhich hasbeen started in 2012 from Banasthali University, Banasthdli.

Inthe 11™ plan period, pro-actively the Department of Scienceand Technology initiated anincentive
based program titled “ Promotion of Univer sity Resear ch and Scientific Excellence” (PURSE) to
boost research at the University Sector. Based on the Study Report titled * Status of Indiain Scienceand
Technology” conducted by the National Institute of Science, Technology and Development Studies
(NISTADS), New Delhi asreflected inits publication output in Scopus I nternational Databasefor 10
yearsperiodsi.e. 1996-2006 and 1998-2008, 44 performing Universitieswhose h-index ranging from 56
to 26 wereidentified and considered for support ranging from Rs 30.0 Croresto Rs6.0 Croresdepending
upon h-index for 3 yearsperiod. A tota investment of Rs465 Croreswas planned to these 44 Universities
for thispurpose. DST-PURSE intendsto provide support to universities essentially for research man-
power cost, augmentation of equipment and computational facilities, establishing research infrastructure,
acquiring research consumabl es, fund for travel, organizing workshops and conferences, contingencies
and maintenanceof thefacilities. Greater flexibilitieswith respect to areas of expenditureincluding salection
of equipmentsrequired for research have al so been provided to these Universities during implementation
of the PURSE Project.
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Some of the salient featur es of the program areasfollows:

e  Thesupport providedto each university hasbeen classfied under ‘ Flexible' and‘ Fixed” Components.

e  Theexpenditureheadsin‘Flexible Components(80-85% ) aretotdly flexibleamong theexpenditure
headslike support for acquiring Equipment, Consumabl es, Infrastructure Facilitiesand Networking
& Computationd Fecilities.

e Thesupport areasin ‘Fixed Components(20-15%)’ coversexpenditure headslike Manpower
Cost (10-15%), Contingences (1%), Travel (1%), Seminar/Workshop to organize or to attend abroad
(1%) and Maintenance (2 %).

e  Nobudgetary quotationsfor any equipment and other itemsarerequired for releasing grantsby DST
under thisprogram. Univergity will only inform DST about the equipment and other itemsasidentified
by them before acquiring and University would beresponsiblefor al procurements.

e ‘Manpower’ to be engaged under this program should befor research and technical support and
engaged on contractual basisand should not be equated with permanent faculty position.

e  Nosupport wasmadeavailablefor thebuilding and civil construction related activitiesunder PURSE
initigtive

e  Decisonof Utilization of grantsacrossdifferent Departmentsof the Universitiesto betaken solely by
theUnivergty.

e NoOverhead amountisalowable.

Thelist of Universitieswhich wereidentified through SCOPUS and now under supportin PURSE
program during 2009 and 2010isgivenat Table 1.

A Program Management Board (PMB) congtituted by the DST iscontinuoudly reviewing and monitoring
the progressachieved inthe projectsat various Universitiesand guiding them for better performance.

e
‘==

|t
"
i!

Fig. 2.5: SingleCrystal X-Ray Diffractometer asa Central Facility at Kar nataka Univer sity.
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Fig. 2.6: Scanning Electron Microscopewith EDSFacility and Transmission Electron Microscope
at Univer sity Sciencel nstrumentation Centreat Univer sity of Rajasthan, Jaipur

Tablel: List of Universitiessupported under PURSE Program

S. N. | Univergity h-Index Category
I'n 2009
1 University of Delhi 56 Category A
2 University of Hyderabad 54
3 University of Punjab 50
4 University of Pune 44 Category B
5 Jadavpur University 43
6 BanarasHindu University 42
7 University of Madras 37 Category C
8 University of Bombay 37
9 Jawaharld NehruUniversity 33
10 AnnaUniversty 31
11 Karnatakauniversity 30
12 AligarhUniversty 30
13 University of Rgjasthan 27 Category D
14 AndhraUniversity 26
In 2010
University of Calcutta, Kolkata 42 Category B
Annamaa Universty, Annamalainagar 41
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S. N. | Univergity h-1ndex Category
3 Bharathidasan University, Trichi 37 Category C
4 Bharathiar University, Coimbatore 37

5 University of Burdwan, Burdwan 36

6 GuruNanak Dev Universty, Amrisar 36

7 Sri VenkateswaraUniversity, Tirupati 35

8 Mahatma Gandhi University, K ottayam 35

9 Univergty of Jammu, Jammu 34

10 CochinUniversity of Science& Technology, Cochin 34

11 M SUniversity of Baroda, Vadodara 33

12 Shivgi University, Kolhapur 33

13 Utka University, Bhubaneswar 33

14 Madura Kamargl University, Madurai 32

15 University of Kerda, Trivandrum 32

16 OsmaniaUniversity, Hyderabad 32

17 Dr Harisngh Gour University, Sagar 32

18 MangaoreUniverdaty, Mangaore 31

19 University of Kdyani, Kadyani 31

20 University of Mysore, Mysore 30

21 University of Lucknow, Lucknow 30

22 Pondicherry University, Pudducherry 30

23 CCSHaryanaAgricultura University, Hisar 30

24 Bangdore University, Bangdore 30

25 PunjabAgriculturd University, Ludhiana 29 Category D
26 Tamil NaduAgricultural University, Coimbatore 27

27 University of Agricultura Sciences, Bangalore. 28

28 AlagappaUniversty, Karaikudi 27

29 Sardar Patel University, Anand 26

30 North Eastern Hill University, Shillong 26

Category A: Rs 30 cr for 3years (@ Rs 10 crores per year)
Category B: Rs15 cr for 3years (@ Rs5 crores per year)
Category C: Rs9cr for 3years (@ Rs 3 crores per year)
Category D: Rs6 cr for 3years (@ Rs 2 crores per year)
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The Department of Science & Technology has set up Sophisticated Analytica Instrument Facilities
(SAIFs) indifferent partsof the country to providethefacilities of sophisticated analytica instrumentsto
theresearch workersin general and specially from theinstitutionswhich do not have such instruments
throughits Sophisticated Andytica Instrument Facilities (SAIF) programmeto enablethemto purseR& O
activitiesrequiring such facilitiesand keep pace with devel opmentstaking place global ly. At present the
Sophisticated Analytical Instrument Facilities (SAIFs) are being supported by OST at I1T, Chennai; II T,
Mumbai; CORI, Lucknow; Panjab University, Chandigarh; NEHU, Shillong; I1Sc, Bangalore; AIIMS,
New Delhi; Gauhati University, Guwahati; |1 T, Roorkee; CVM, Vallabh Vidyanagar and Sophisticated
Test & Instrumentation Centre (STIC), Kochi.

Fig.2.7: 700MHz FT-NMR Spectrometer at theSAIF,  Fig. 2.8 : EPR Spectrometer (X & Q band) at the SAIF,
L ucknow Mumbai

The SAlFsare equipped with instruments such as Scanning Electron Microscopes, Transmission
Electron Microscopes, Electron Probe Microanalyzer, Secondary lon Mass Spectrometer, ICP, NMR,
EPR Spectrometers, Mass Spectrometers, X-ray Diffractometersand Thermal Analysis Systemsetc. to
meet the needs of research workersin variousareas of science & technology. Instrument facilitieswere
strengthened during theyear intheareasof highfield NM R Spectroscopy, Electron Paramagnetic Resonance
Spectroscopy and Thermal Analysisto meet the current and emerging needs of research community. Some
of themgjor ingrument facilitiesingtalled at the SAI Fsduring theyear are 700 MHz FT-NMR Spectrometer
(Fig. 2.7) at the SAIF, Lucknow; EPR Spectrometer (Fig. 2.8) at the SAIF Mumbai, and Therma Anaysis
System at the SAIF, Kochi. Thefollowing instrument facilitiesare further being added to the existing
SAlFsto strengthen them: EPR Spectrometer and Thermal Analysis System at the SAIF, Chennai, HR
LC-MSMSat the SAIF, Mumbai, FEG-SEM at the SAIF Chandigarh and SICART Vallabh Vidyanagar,
400 MHz Solid State FT-NMR Spectrometer at the SAIF, Bangaloreand Mercury Analyser at the SAIF,
Kochi. The SAlFsover theyearshave acquired the capabilities of repair and maintenance of instruments
and asubstantial number of theinstrumentswith them are being maintained in-house. Theinstrument
facilitiesat the SAlFsare accessibleto al the usersirrespective of whether they belong to thehost ingtitutes
or arefrom outsidethe host institutes.
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AnalyssProvided/Usage of thefacilities

A widerange of analytical instrument facilities'techniquesare being provided by the SAIFstothe
research workersfromall partsof the country. Theinstrument facilitiesat the SAIFsaremeseting the
andytica needsof scientistsfor materid scharacterizationincluding qualitative/quantitativeelemental,
molecular/ compound analys §/characterization, structure determination, microstructureanadysisand
surface topographic studiesetc., and enabling them to pursueresearch in variousfrontline areas of
S&T.

Serviceslikesolutionto anaytica problemsincluding devel opment of andytical methodsfor specific
needs, sampling problems, spectrum analysisand interpretation of resultsetc. arealso being offered
by the SAIFs. Facilitiesand ass stancefor sample preparation are a so being provided to the users.

Thefacilitiesat the SAIFsfacilitated researchin various areas of Science & Technology. Some of
theseinclude synthesisof avariety of organic compounds, drug intermediates, extraction/study of
natura products/screening for their biologica activities, drugs& pharmaceutical research, researchin
variousareas of Chemical sciences, Study of biomoleculesand their structure elucidation, Research
in Condensed matter physics/materia science, Nano- science & technol ogy, studiesrelated to crops/
seeds, insecticides, various diseasesetc. About 1,300 research paperswere published by the users
of the SAIFswith the support from thefacilitiesprovided during the year.

About 15,200 research workersfromal over thecountry utilized thefacilitiesprovided by the SAIFs
during theyear. Theseincluded researchworkersfromamost dl the universitiesin the country. About
86% of the usersare from academic sector.

About 1,35,000 sampleswere analyzed at thefacilitiesduring the year.

Wor kshops/Training programmesor ganized

Workshops and training programmes were organized by the SAIFs during the year on use and

application of variousinstruments and analytical techniquesto create awareness among the research
community about them and on mai ntenance/repair/operation of theinstrumentsfor technicians. Some of
theworkshops/training programmeorganised areasfollows:

A workshop on*Basic Principlesof Scanning Electron Microscopy” by SAIF, Shillong.

A workshop on* Basic Principlesof Transmission Electron Microscopy anditsapplicationsin Materia
Science” by SAIF, Shillong.

A workshop on* Scanning Electron Microscopy” by SAIFKochi.

A training programmeon “ Electron Microscopy for Scientific Investigators’ by SAIF, New Delhi.
A workshop on“Single Crystal X-ray Diffraction and StructureAnalysis’ by SAIF, Kochl.

A workshop on“Vibrating Sample Magnetometry” by SAIF, Chennai.
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A workshop on*Advanced Analytical Techniques’ by SAIF, Mumbai.

A workshop on*Nuclear Magnetic Resonance Spectroscopy” by SAIF, Chennai.

A symposiumon “New DevelopmentsinNMR” by SAIF, Bangalore.

A workshop on*Applicationsof NMR in Chemical and Biologica Sciences’ by SAIF, Shillong
A workshop on “Mass Spectrometry” by SA IF, Lucknow.

Workshopson “ Chromatographic Techniques’ and “ L C-Mass Spectrometry” by SICART, Valabh
Vidyanagar. Apart from the above workshops/training programmesfor. researchersthe SAlFs at
Lucknow and New Delhi also organized short term training on variousinstruments/techniquesfor
graduate/post-graduate students.

Analytical techniquesdevel oped/significant analysisdone/r esear ch work facilitated.

Someof theanalytical techniques devel oped/significant analysisdone/research work facilitated by

the SAIFsduring theyear areasfollows:

A new weak alignment medium “xanthon” for enantiomeric discrimination by NMR has been
discovered at the SAIF, Bangalore.

Procedurefor Matrix Assisted DOSY experiment was optimized and new mediafor differentiating
isomeric speciesby NMR wasdiscovered at the SAIF, Bangalore.

A novel NMR pul se sequencefor exciting overtonetransitions has been demonstrated at the SAIF,
Bangdore.

Combined use of HSQC, HSQC- TOCSY and NOESY was optimized for studying designed B-
hairpin peptidesat the SAIF, Bangalore.

Inaresearch work facilitated by the SAIF, Bangal ore, entangement in a3-spin Heisenberg-XY chain
wasdemonstrated withNMR

Inaresearch work conducted at JamiaHamdard University and facilitated by the TEM facility at the
SAIF, New Delhi it wasrevealed that the drugs resiglitazone and pioglitazone caused extensive
damageto the myocardium asevidenced by condensed chromatin, lossof mtyofibrils, vacuolization
and aggravated doxorubicin-induced cardiomyopathy.

Inastudy conducted on surfacetailored nanoparticlesfor targeted delivery of acyclovir at Dr. H.S.
Gaur University, Sagar, it wasfound that gal actose conjugated PL GA nanoparticlescan beused as
vehiclesfor ddivery of bioactivestotheliver initsdisorders. Thiswork wasfacilitated by the SAIF,
New Ddhi

Inaresearchwork doneat AlIMS, New Delhi and facilitated by the TEM fecility at the SA IF, New
Delhi it hasbeen found that cultured oral mucosal epithelial cells(OMEC) havethe potential for
autograftsfor ocular surface reconstruction in patientswith bilateral ocular surface disease (OSD)
and can prove beneficial to amdioratethe mucin deficiency stateindry eye.
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e Inastudy facilitated by SAIF, Lucknow it hasbeen found that antimony complexes[antimony (I11)
bis(diakyldithiocarbameto) alkyldithiocarbonates] exhibit antibacterid propertiesagainst different
human pathogenic bacteriastrains.

DST and Resear ch Council (RC-UK) Collabor ative Resear ch Activities

Since 2008, the Department of Science and Technology and the Research Council, UK (RC-UK)
areactively engaged to initiate and promotethe coll aborative research activities between two countries.
Through these collaborative activitiesthrough various programs|ike Science Bridges, Next Generation
Networks, Solar Research Initiative, Fuel Cdll, Bridging Urban & Rural Gap (BURD) etc. during last 4
yearsand aninvestment commitment of around 25-26 M UK Pound have been done by each country for
these collaborativeresearch activities. Whilethe projectsunder the Science Bridgesare coming to anend
shortly, the projectsunder other collaborative areas are presently in progress between two countries.

1. Indo-UK Advanced Centre(1U-ATC) of Excellencein Next Generation Networks

Department Research Council, UK initiated the Indo-UK Consortium project in * Next Generation
Networks' at ainvestment of 5M GBP by each DST asIndian Partner and RC-UK asUK Partner for 60
months. In 2008, the Phase 1 of thisproject wasinitiated at atotal cost 2.5 M GBP by each country for a
period of 30 months. Based on the success of thisproject in Phasel activities, activitiesat the Phase 2 of
thisjoint project was commissioned at atotal of about Rs 18 crores (Indian portion) in October 2012 with
nine participating Ingtitutesfrom Indian Side. Similar number of participating Ingtitutionsisasoinvolved
from UK sideinthisjoint collaborative program aswell.

Research Groupsin both countriesare mainly concentrating on three broad aressi.e.
1. Applicationand Services
2. CoreNetworks Systems
3.  HeterogenousWirelessAccessNetworks (HELNET)

ThelU-ATC project currently representsthelargest scientific collaboration of itskind between the
UK and Indiaand providesthe unique and internationally competitiveresearch eco systemin Phase 2. In
theconsortium, thepartner ingtitutionsin Indiaand UK that bring the necessary expertiserequired towork
jointly to achievethe desired impact and associated resourcesthat each partner brings. Thisprojectis
expectedto devel op nove solutionsfor research, innovationin Next Generation Communication Technology
and wealth creation opportunities between UK and India.

2. Research Initiativeon Solar Energy

Based on the joint Workshop between the academi cians and researchers of thetwo countries, in
April 2009 both Department of Science and Technology, Indiaand the Research Council (RC) of UK
agreed to co-fund ajoint researchinitiativein Solar Energy by investing5M GBPeach towardsfostering
of genuineand mutually beneficial research to develop novel materias, devicesand systemsapplicableto
solar energy. Theareasof mutua interest identified for cooperationincludethefollowing:

1. ThinFImPeformanceand Stability
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PV power systemsand distribution
Cost Effectiveisolated PV Systems

Low cost materialsfor PV and

a A~ w D

Excitonic Solar Cdllswith focuson cost reduction

In Solar Energy Research Initiative, two projectswith multi-ingtitutes parti ci pationswere supported
with Lead Ingtituteas Nationa Physical Laboratory (NPL), New Delhi and Indian Ingtitute of Technology
Bombay, Mumbai at atotal cost of about Rs23.5 crores (Indian portion) for threeyears. The activities
under these projectsare continuing in full swingand monitored and reviewed regularly including therelease
of financid grants

The project “ Advancing the efficiency and production potential of exictonic solar cells (APEX)”
ispartnering with National Physica Laboratory (NPL), New Delhi, National Chemical Laboratory (NCL)
Pune, Jawaharla Nehru Centrefor Advanced Scientific Research (INCASR), Bangdore, Indian Ingtitute
of Technology Dehi (11 TD), Indian Ingtitute of Chemica Technology (11CT), Hyderabad and Indian Indtitute
of Technology (11T), Kanpur. This project focuses on the devel opment of materials, device structures,
material processing and Photo-Voltaic panel engineering of Excitonic solar cells.

Similarly, the other project “Sability and performance of Photovoltaic (STaPP)” is being
implemented at | ndian Institute of Technology Bombay, Mumbai a ong with Solar Energy Centre, Delhi,
Indian Ingtitute of Technology, Kharagpur and I ndian Ingtitute of Technology, Kanpur. The project aims
around the need to improve performance of photovoltaic systems and focuses to how photovoltaic
installations could beredlistically deployed. The project addressestheimportant issues such as Stability
and degradation/changesin performanceand lifetimeof solar cells.

3. Research Initiative on Fud Cdls

Asafollow up of the Ministerial level meeting held between two countries and on the basis of
discussion meetingwasheld at DST with the del egation of RC-UK and DST, the Research Initiativeon
Fud Cdl wasinitiated intheyear 2010 with aninvestment plan of 3M GBP eachfor collaborativeresearch
activitiesinthisarea. Based on the outcome of thejoint Workshop and on joint announcement on theme
areaslike i) Fundamental of Fuel Cell Operation, ii) Durability & Degradation aspectsof Fuel Cdll, iii)
System Integration, andiv) Fud FHexibility,in March 2011 the Joint Panel on Fuel finally recommended for
supporting of following four proposals under this program at thetotal cost of Rs866 |akh for 3 years
project duration. These projects have now been sanctioned and necessary fundshavea so been transferred
to respectiveimplementing organi zation.

Inthe current year, three more new areaslike Advanced Manufacturing, Smart Grid and Storage
Energy and Applied Mathematicshave beenidentified for collaboration between Research Council, UK
(RC-UK) and the Department of Scienceand Technology. An approximateinvestment of 8.5M GBPby
each country isexpected to makefor initiating these three new areas. Three Workshops (onefor each
area) were organized in the current year (onein Indiaand two in UK) to identify the Theme areas of
collaborations by both countries. Based onjoint cell by thetwo countries, proposalsthusreceived in each
areaare presently being processed as per joint format and expected to finalize by March, 2013.
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S.No Project Title | Indian Lead Partner | UK Lead Partner | Approved Cost
1 “MindtheGap’- Dr. N. Rgaakshmi Prof. Anthony Rs348.7 Lakh
jumpingthehurdles CFCT Chennai Kucernak
limiting polymer Imperia College,
Fuel Cdll performance UK
andcommercidization
2 Performance Dr. K. Dr.R.V. Kumar Rs273.2 Lakh
Optimization of Bdasubramaniam Univergty of
IT-SOFC by NFTDC, Hyderabad | Cambridge, UK
Inkjet Printing on
PorousMetal
Substrates (JETCELL)
3 Advancing Biogas Dr. RgendraN.Basu | Prof. Johnlrvine, | Rs156.83 Lakh
Utilizationthrough CGCRI Kolkata Universty of
Fuedl Flexible SOFC S Andrews, UK
4 ModedingAccderated | Prof. Ranjit Bauri Prof. R. Ormerod | Rs87.01 Lakh
Ageingand 1T Madras KedeUniversty,
Degradation of Solid UK
OxideFud Cdls
( MAAD-SOFC)

Table: Joint Project under India-RC, UK Program in Fuel Cells

InPhysica Sciencestwo projects, oneto create afocused and effective programmefor the gpplications
of quantum field theory to e ementary particle physics, condensed matter systems, quantum computation
and at their interfaces, and another project toinitiate and expand experimenta activitiesin severa growing
areasin condensed matter physics, including semiconductor spintronics, nanoscal e manganites, carbon
nanotubes and grapheme, quantum dots wires, organic semiconductorswere sanctioned.

A magjor project hasbeen supported to establish apilot scalefacility & manufacturing technology for
Lithium lon Batterieswith proven materialsand devel op novel anode, cathode, € ectrolyte materials &
demondtratetheir usagein Lithium lon Batteriesfor improved performance. M/s. Ashok Leyland isaso
collaborating in thisproject to provide benchmark specificationsand test prototype batteriesunder red life
conditionsintheir buses.

Another major project to find agate stack on high mobility Ge channel sthat meets sub-32nm node
I TRS specifications by mapping out the trade-offs between capacitance (k-val ue), gate |eakage (band
offsets) and interface statesfor various advanced Hi-K dielectric materials & deposition techniquesfor
logic gpplicationsandidentify aviableRRAM stack by evaluating variousoxides/ e ectrodesusing different
processi ng techniquesfor memory applicationswas supported.
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Theproject on* Sudieson the Tropospherefeatures and Stratosphere Troposphere coupling processes
over the Monsoon region using Stratosphere Troposphere (ST) Radar at Cochin’ has completed the
process of land all ocation, identification of the vendors, etc for building construction, development and
integration of various sub-systems. A Nationa Facility for Low-Temperature Thermochronology hasbeen
developed at Department of Geophysics, KurukshetraUniversity, Kurukshetra.

PAC on Mathematical Sciences has provided magor support to Centrefor Mathematical Sciences
(CMYS) at Pda, Nationa Centrefor Advance Researchin Discrete Mathematicsat Kadasalingam University,
Centrefor Interdisciplinary researchin Mathematical Sciences(CIMS) a BanarasHindu University (BHU),
Varanad, Centrefor Mathematica Biology & Indian Indtitute of Science, Bangdore, Centrefor Mathematica
Sciencesat Banasthali University, Rgjasthan, Centrefor Mathematical Sciencesat CR Rao Advanced
Institute of Mathematics, Stati sticsand Computer science, Hyderabad.

Thisprogrammewaslaunched to create M ega Sciencefacilitiesand launch M ega Science programmes
in and out of the country to improve access to such state-of-the-art facilities for the Indian scientific
community, especialy from theacademic sector.

Under thisprogramme, several important devel opmentstook placeduring theyear.

Considerable progresswas made on the project “ Facility for Antiproton and lon Research (FAIR)”.
An industry meet was organized involving alarge number of peoplefrom Indian industry and FAIR
representative (viavideo link from Germany) and detailed discussionswere held on the scope of Indian
industry at FAIR. Also, first contract was signed between ECIL-Hyderabad and BI-IFCC for design and
building of 530 power converters. Detail ed discussi onstook place among the membersof 3 experimenta
communitiesi.e. CBM, PANDA, NUSTAR toidentify and prepare DPR for their participation in respective
FAIR experiments. 2 Internationa collaborationsmeetingsof CBM and NUSTAR experimentswerea so
held at VECC and detail s of these experimentswereworked out. Expressionsof Interest were obtained
from Indianindustry for building ultrahigh vacuum chambersfor FAIR. BHEL and L& T had detailed
technical discussionswith experts at VECC on design and building of large superconducting magnets. A
websitewas also set up for FAIR related information. Deliberations continued by Indian membersin
various FAIR subcommittees (FAIR council, FAIR In-kind Review Board, FAIR Machine Advisory
committee, FAIR science council and FAIR Admin and Finance committee which contributed significantly
invariousissues. Onelndian Scientist was sel ected asvice-chairman of FAIR council, the highest decision
making body in FAIR.

Assembling of beamlinefor macromolecular crystallography and high pressure physicsat the Elettra
Synchrotron Radiation Facility a Trieste, Italy along with procurement of crucia equipment itemsincluding
detector continued during the year.

Supportto CM S, ALICE and LHC Grid projectsat the Large Hadron Collider (LHC) at European
Centrefor Nuclear Research (CERN), Genevacontinued during theyear. During theyear, Indian Groups
continued contributing in STAR and AL I CE collaborative experimentsthrough hardware and software
devel opment of theexperiment.
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Thescientisssworking at the LHC at CERN discovered anew particle®HiggsBoson”, dso popularly
known as God Particle. Higgs standsfor British physicist Peter Higgswhile Boson for famous Indian
physicist SatyendraNath Bose.

Indian efforts and investmentsthrough hardware, software and skilled manpower support made
valuable contributionsin the construction of LHC, the CM S (Compact Muon Solenoid) and ALICE (A
Largelon Collider Experiment) Experimentsand the devel opment of the LHC Computing Grid. Indiahas
initiated effortsto have‘ Associate Membership’ of CERN whichwill help Indian scientific community in
abigway intimesto comelike.

The processfor financia sanction of the project “ India-based Neutrino Observatory (INO)” initiated
by DAE continued during theyear.

The project by Indian physiciststo collaborate in Neutrino Projects at Fermilab (USA) gained
momentum during theyesar.

Scientific deliberations on other important projects- participationin construction of the Thirty Metre
Telescope (TMT) at MaunaKeain Hawalii, the Square KilometreArray (SKA) and onearm of the Laser
Interferometer Gravitational Wave Observatory (L1GO) etc. aso continued during theyear.
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CHAPTER

STRENGTHENING OF HUMAN CAPACITY IN RESEARCH

Recognizing theneed to progressively increasethe rate of generation of high quality skilled human
resourcesat dl levels, the Department of Scienceand Technology hasinitiated severd initiativesto
meet the shortagesin skilled human resourcesin scienceand engineering. Highly skilled human resources
are described as essential for the devel opment and flow of knowledge and form the crucial links
between technological progress and economic growth and environmental wellbeing. The country
wishesto build ahighly competitive and knowl edge based economy intheworld, capableof sustainable
economic growth with more and better jobs and greater social cohesion. It isnecessary to create
suitable conditionsfor attracting and nurturing young talent to take up research and devel opment and
openthedomain of knowledgeto al irrespective of casteand creed. A number of unique pioneering
initiativesby the Department includestheNSPIRE programme, International Olympiads, Fast Track
Schemefor Young Scientists, JC BOSE Nationa Fellowships, Ramanujan Fellowships, Swarna
Jayanti Fellowship Scheme, Utilization of Scientific Expertiseof retired Scientists (USERS) and
BOY SCAST wereimplemented aimed at increas ng the stock of the scientific community necessary
for meeting future challengesand a so stopping exodus of scientistsfrom Indian Scientific Ingtitutions.
INSPI RE theflagship programme of Government of Indiaaimstowardsdealing attritionin science
and technology has supported more than 7.6 lakh awards for the age group of 10-15, 1.5 lakh
internshipsfor age group of 16-17, 28,000 scholarshipsfor undergraduate studiesin sciencesfor
youth in the age group of 17-22, about 2900 research fellowshipsfor doctoral research and 136
faculty awardsfor post doctoral researchersunder the age of 32.

I ntroduction

Innovation in Science Pursuit for Inspired Research (INSPIRE) is anational programme
implemented by theMinistry of Science& Technology for attraction of talent amongst the studentsto study
Science and pursue career with research. Thebasic objective of the programmeisto communicatetothe
youth of the country the excitement of creative pursuit of science, attract talent to the study of scienceat an
early age and thusbuild therequired critical human resource pool for strengthening and expanding the
science and technology system and R& D base. The programme was launched by the Hon' ble Prime
Minister on 13" December 2008. Theimplementation started during 2009-10.

Schematic representation of the INSPIRE Schemeisgiven below:

INSPIRE
Scheme

I
| | 1

SEATS

Program SHE Program

| AORC Program
=] | -

INSPIRE INSPIRE INSPIRE INSPIRE INSPIRE
Awards | Internship Scholarship Fellowship | Faculty
i 4 | 4
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“Innovation in Science Pursuit for Inspired Research (INSPIRE)”, aflagship program of the
department devel oped and implemented nationally by the Department of Science & Technology aimsto
attract, attach, retain and nourish talented youth for strengthening the R& D base. INSPIRE hasthree
schemesnamely a) Schemefor Early Attraction of Talentsfor Science (SEATS), b) Scholar ship
For Higher Education (SHE) and c) Assured Oppor tunity for Resear ch Career s(AORC) withfive
componentse.g. INSPIRE Award, INSPIRE Internship INSPIRE Scholarship, INSPIRE Fellowship
and INSPIRE Faculty Award. It was approved by the Government of Indiainthe 11" Plan Period andis
being continued inthe 12" Plan Period.

1 INSPIREAward:-

Whilethefirst component of the Schemei.e. INSPIRE Award isbeing implemented centraly through
the States/ UTs, the other componentsof the Scheme arebeing implemented centrally by Department
of Science& Technology (DST) through the concerned academic/researchingtitutes & Universities
€tc.

1.1 Underthisscheme, during thefiveyear period two students are selected from every Middle
and High School of the country for an INSPIRE Award of Rs.5000/- each for preparing a
Science Project/ Model. These awardees, who are studentsfrom classes 6th to 10th, then
participateinathreetier competition: Didtrict, Stateand National Level. Theprojectsexhibited
areevduated by ajury of experts. All the28 statesand 7 UTsare participating inthe scheme.
INSPIRE Award Warrant isissued directly inthe name of sel ected student and sent to him/her
through State/school authorities. Award amount includes cost of making ascience project /
model aswell ascost of bringing the project/ model at District level Centrefor Exhibition/
Display Compstition.

1.2 All Awardees under the scheme participate in the District Level Exhibition and Project
Competition (DLEPC). Best 5 to 10 per cent entries from the district are selected for
participationin aState Level Exhibition and Project Competition (SLEPC). Best 5 per cent
entriesfromthe State/UT, subject toaminimum of 5, are selected to participate at the Nationa
Level Exhibition and Project Competition (NLEPC). At al levels, the projectsare eval uated
by aJury of experts. Participation/merit certificates areissued to the sel ected awardees of
DLEPC, SLEPC and NLEPC, as well as, mentor / teachers who guided them for the
preparation of theprojects. Theentirecost of organizing exhibitionsat ditrict, sateand nationa
level isborne by the Department of Science & Technology (DST).

1.3 Maerit based nomination of the studentsfor INSPIRE Awardsisdone by Head Master/Head
Mistress/ Principal of each school, whoisrequired to send nomination of best childrenhaving
aptitudefor science, with requisitedetails, giving also the criteriaadopted by the school for
nomination and selection. District education authoritiescompile detail sof the schoolsin their
jurisdiction inthe prescribed format and send the proposal to DST through the State education
authorities, for final selection.
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1.9

All schoolsinthe country, recognized by the District / State Education authorities, whether
Government or private, aided or un-aided, run by Central Government or State Government
or local bodies, and having classes6 to 10 are eligibleto participatein the scheme.

Proposalsso received from the State authoritiesare processed in DST in accordancewith the
norms of the scheme and the list of the selected studentsis sent to the banker of DST for
preparation of Award Warrants in the name of selected students. The Award Warrants so
received from the bank are sent to State authoritiesfor onward delivery to the selected awardees
through district education authorities/ concerned schools.

Morethan 6.85 lakh Awards have been sanctioned. (Statewise detailsisgiven at Table-l).
About 48% of awardeesaregirls, and 25% SCs/STs.

Under the INSPIRE Award scheme, more than 5 lakh awardees have participated in the
DL EPCs, and about 40000 best entries of DLEPC have participated in the SLEPCs. 6388
science projectYmode sfrom SLEPCsparticipated in the 13 NLEPC held at Delhi during 14-
16 August, 2011. Her Excellency, thethen President of Indiawasthe Chief Guest for the
Award Ceremony held onAugust 16, 2011. Out of the 688 projectswhich participated inthe
1# NLEPC held during August 2011, 85 have been shortlisted by the Patent Facilitating Centre
of TIFACfor detailed examinationfor possible patenting in some cases. 1064 scienceprojects/
models participated inthe 2@ NL EPC scheduled at Delhi from 21-23 October 2012. During
2 NLEPC aso, TIFAC hasdone preliminary identification of somemode sfor protecting I P.
Hon'bleMinister (S& T) wasthe Chief Guest.

Entire expenditurein connection with conduct of DLEPCs, SLEPCsand NLEPCsisborne
by DST. Anamount of Rs.442.69 crore has been spent so far on the scheme, out of which Rs.
86.49 crores has been rel eased to the States/UTsto meet the expenditurein connection with
DLEPC/SLEPC/ NLEPC.

E-management of the NSPIRE Awar d Scheme.

DST plans to e-manage the entire INSPIRE Award Scheme by using State-of-Art latest
I nformation Technol ogy. An E-management Agency has since beenidentified and acontract
was s gned between DST and the E-management Agency on 1% August, 2012 for devel opment,
supply, ingdlation of an gpplication software and other related activitiesfor E-Management of
INSPIRE Award Schemefor fiveyears.
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INSPIRE Awards - Satusason 17.12.2012

Annexure-|

SNo | Sate/UT/ Organisations No. of Awards Total amount Amount released
sanctioned sanctioned for the to Sates/UTs
awards(@ for organising
Rs. 5000/- per competitionsat
Award) variouslevels
(Rs.Inlakhs)* (Rs.Inlakhs)
1 2 3 4 5
1 Andhra Pradesh 55125 27%6.25 70520
2 Arunachal Pradesh 438 2190 1156
3 Assam 4129 20645 6454
4 Bihar 27933 1396.65 107.07
5 Chattisgarh 35600 1780.00 52552
6 Goa 33 1990 560
7 Gujarat 53591 292955 15565
8 Haryana 14837 741.85 261.02
9 Himachal Pradesh 9365 46825 191.14
10 Jammu and Kashmir 8706 43530 11971
1u Jharkhand 11789 58945 103.38
12 Karnataka 71432 3571.60 758.06
13 Kerda 10766 53830 7093
14 Madhya Pradesh 79480 3974.00 1008.67
15 M aharashtra 67336 3366.80 117147
16 Manipur 850 4250 19.32
17 Meghalaya 1911 95.55 2157
18 Mizoram 2407 120.35 4657
19 Nagaland 22 14.60 752
20 Orissa 14760 73800 317.02
21 Punjab 18358 917.90 165.16
2 Rajasthan 73902 3695.10 342.36
23 Skkim 631 3155 1371
2 Tamil Nadu 33425 1671.25 438.75
:3) Tripura 1717 85.85 4158
2% Uttar Pradesh 58819 294095 1737.48
2 Uttarakhand 3708 185.40 26.87
2 West Bengal 12391 61955 14956
2 A&N Islands 264 1320 5.88
0 Chandigarh 493 24.65 6.
3 Dadraand Nagar Haveli 245 12.25 326
K7 Daman and Diu 235 175 259
3B L akshadweep 17 0.85 098
A NCT of Delhi 2990 14950 26.06
) Puducherry 27 36.35 250
3] Kendriya Vidyalaya Sangathan 1018 50.90 1453
Total 685085 34254.25 8649.70

* INSPIRE Award Warrant is issued directly in the name of selected student and sent to him/her through the State

Education machinery.
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2 INSPIRE Internship: It hastwo componentsnamely | NSPIRE Awar d and | NSPIRE I nter nship.
It providesan opportunity for interactionswith|leading nationd/ internationd academiciansand scientists
including Nobel Laureates to more than 50,000 top one per cent meritorious students pursuing
scienceat class X1 standard.

60000 West Bengal
Uttarakhand
Uttar Pradesh
Tamilnadu
50000 - Rajasthan
Punjab
_ Puducherry
w Orissa
S 4000 4 New Delhi
£ G Mizoram
2 Manipur
- Madhya Pradesh
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b 1 Tharkhand
o] | J&K
2 20000 Himachal Pradesh
-] Haryana
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Bihar
! Aszam
| Andhra Pradesh
0+ Andaman
ITII'II‘fIII“IiIIITIIIIlITIlITIIIII“‘
2010:11 20112 2002 0 1000 2000 3000 4000 5000 6000 7000
Year No. of Students participated
Fig. 3.1: INSPIRE-Internship: Growth Profile Fig. 3.2: INSPIRE-Inter nship: State-wise Distribution of
Interns.

During theyear under INSPI RE | nter nship morethan 190 Science Campsorganized sofar covering
45000 studentsand morethan 40 campsarein pipelineto organizetill the end of theyear sothat the
targeted number of 50,000 in the current year would be met (Figure 3.1 & 3.2). Also eventslike
VI1JY OSHI and Science Conclave at Bangal ore and Allahabad respectively have been organized
involving Nobel Laureatesand International Scientists/ Academicians. IntheseINSPIRE Internship
Camps studentsare given an opportunity for 5 daystointeract with global/ national scienceleaders
from Indiaand abroad and discuss many exciting topicsof science, engineering, medicineetc. Five
Nobel Laureates along with morethan twenty reputed I nternational scientists had participatedin
these camps apart from many reputed I ndian academiciansand scientists.

3. Scholarship for Higher Education (SHE) scheme aimsto enhanceratesof attachment of talented
youth to undertake higher education in science intensive program by providing scholarshipsand
mentoring through summer attachment under the supervision of performing researchers. Thescheme
offers 10,000 Scholarshipsevery year @Rs 0.80 |akh per year for undertaking undergraduate and
post-graduate level seducation in natural and basi ¢ sciencesfor thetalented youth in the age group
17-22 years. Themain feature of the schemeisin mentorship support being planned for every scholar
through INSPIRE Scholar ship.

During the current year, target strength of INSPIRE 10,000 scholarshipsare being awarded to the
studentsfor pursuing the science courses at the undergraduate level (Figure 3.3). Besidesthese,
INSPIRE Scholarshipsto about 13,000 students are a so being continued.
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Fig. 3.3: INSPIRE-Scholar ship : Growth Profile

4. Assured Opportunity for Research Careers (AORC) scheme has two components namely
INSPIRE Felowship and INSPI RE Faculty Awar d.

4.1 INSPIREfdlowship: Theschemeenvisagesopportunitiesto thefirst Rank holder intheir university
level post-graduate programsin both basic and applied sciencesincluding engineering, agriculture,
veterinary, medicineetc., for pursuing doctora degreeat any recognized University and any other
academic Ingtitutionsin the country. During theyear 2012-13, total 1127 students have been selected
sofarincluding 461 provisondly selectionfor offering

INSPIRE Fellowshipsfor pursuing their doctoral program at different Universities, Laboratories
and academic Institutions in the country. Out of 1127 students selected by now, 666 INSPIRE
Fellows have aready been registered/ got admission in to doctoral program at the Universities/
Laboratoried Institutions and availed the fellowship and other grants. Figures 3.44, 3.55, & 3.6
indicatethe Growth Profile, Subject-wise Distribution and Gender-wise distributionsrespectively of
theINSPIRE Fellowsingtituted during last three years of implementation of the component.

I 5elected
I Provisionally Selecied

Mo, of Fellowships offered

2010-11 2011-12 1012-13

Year

Fig. 3.4: INSPIRE Fellowship —Growth Profile Fig. 3.5: INSPIRE Fellows—Subject-wise Distribution

ANNUAL REPORT 2012-2013 | 25



Ifale
394%

Female
60.6%%

Fig. 3.6: INSPIRE Fellows- Gender-wise Distribution

4.2 INSPIRE Faculty Awar d isthe second component of AORC Schemewhich offersacontractua
and tenure track positions to the doctoral studentsin both basic and applied sciences including
engineering, agriculture, veterinary and medicineareasfor pursuing 5 yearsindependent research
activitiesat any recognized University/ academic I ngtitutions/ L aboratoriesin the country. During the
current year in two rounds of selection process, 177 doctoral candidates have been offered the
INSPIRE Faculty Award for pursuing their career in research activitiesindependently at different
recognized Universities, Research L aboratoriesand Academic | ngtitutions across the country. Out of
177 candidates to whom the INSPIRE Faculty Award have been offered, presently around 136
candidates have aready been positioned themselves at their chosen Host Institutes for the
implementation of the Faculty Award and a so received the award grant aswell. Thethird round of
selection processisin progress and isexpected to complete by end-December 2012. Figures 3.7 &
3.8 indicatethedistributionswith respect to various Subjects and Gender of the selected INSPIRE
Facultiessofar inlast two rounds of selection.
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Fig. 3.7: INSPIRE-Faculty Award — Subject-wise Fig. 3.8: INSPIRE Faculty Award - Gender-wise
Distribution Distribution
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Fig. 3.9: Photogr aphsof VariousCampsin the Country

THE JC BOSE FELLOWSHIP

To recognize active scientistsand engineersfor their outstanding performance and contributions,
department instituted JC Bosefdlowships. Thesefellowshipsare scientist—specific and very sdlective. JC
Bosefdlowshipareopentolndian NationdsresdinginIndia, with upper agelimit of 68 yearsfor completion
of fellowship and are having regular positionsin variousingtitutions. Thevaue of thefellowshipisRs.
25,000 per monthin addition to the Fellow’sregular income. In addition, it carriesaresearch grant of Rs.
10.00 lakh per annum. 13 JC Bosefellows are supported thisyear in various science and engineering
streams. The JC Bosefdlowshave average published 6.5 papersper year per fellow injourna sof average
impact factor 3.6, and have produced average of one PhD per year per person.

THE RAMANUJAN FELLOWSHIPS

Department ingtituted Ramanujan Nationa Fellowshipsfor brilliant scientistsand engineersfromall
over theworldto take up scientific research positionsin India. It isespecially directed at scientistsand
engineersbelow the age of 60 years, who want to returnto Indiafrom abroad. The Ramanujan Fellows
canwork inany of the scientificinstitutionsand universitiesin the country. The duration of Ramanujan
Fellowshipisfiveyears. Thevalue of thefellowshipisRs.75,000 per month. Each Fellow, in addition,
receivesaresearch grant of Rs. 5.00 lakh per annum. 29 scientistswere selected for theaward of this
prestigiousfelowshipthisyear.
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UTILIZATION OF SCIENTIFIC EXPERTISE OF RETIRED SCIENTISTS
(USERS)

USERSschemeamsto utilizethe expertiseand potentia of large number of Eminent Scientistsinthe
country who remain active and deeply motivated to participatein S& T devel opment even after their
retirement. Themain activity under thisprogrammeis preparation of books/monographsand state of art-
reports. Severd retired scientists have been supported and 19 projectswere sanctioned during thisfinancia
year. Some of theimportant projects commissioned during the year include: Changing Indian Higher
Education in Contemporary Scenario: Innovation, Excellenceand Vaues, Hedth & Safety inIndustries&
Hospitas, Application of Clay Sciencein Industry Engineering and Environment; Principlesand Applications
of Quantum Chemistry; Virusand Virus-like Diseases of fruit cropsand their Management; Elements of
Green Chemistry with Green Laboratory Experiments, Characterization of Polycrystallineand Amorphous
Catalytic materialsusing powder X-ray diffraction; Sex Differentiation in Fish, Part 2 Endocrine Sex
Differentiation, Part 3 Environmenta Sex Differentiation; and Statistical Methods- Preparation of New
Enlarged Revised Edition, 3rd Edition.
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CHAPTER

TECHNOLOGY DEVELOPMENT

The Department of Science and Technology hasbeen engaged in promoting technol ogiesdevel oped
by public fundedinstitutions. Focused areasfor devel opment and depl oyment of technology solutions
arewater, solar energy, affordable health care, potash based fertilizer, homeland security. The Drug
and Pharmaceutical Research Programme (DPRP), of the Department has promoted anumber of
Public Private Partnership (PPP) initiativesin drug research. A magjor outcomeof the DPRPisinthe
commercia launch of anew anti-malarid drug (SY NRIAM) devel oped through indigenousresearch
through public private partnership. The drug has been launched for globa market and isexpected to
bring down the cost of treatment. The Department has started receiving royalty payment for thefirst
timefor the product devel oped under DPRP. Under theWeater Technology Initiative (\WTI) programnme
the Department aimsto providesafedrinking water under red life condition and encouragesindigenous
research initiatives addressing issuesrel ated to water availability, purification and water useand
recycling. Under the Solar Energy Research Initiative (SERI) the Department aimsto provide 24x7
off grid power supply by promoting technological innovation and breakthroughsin theareaof solar
energy. A 256 kW decentralized power generation system based on hybrid technology solar energy
during theday and biomassduring thenight for off-grid applicationshas been establishedinavillage
inMaharashtra, thusopening apossibility for 24x7 off grid power supply application.

The Drugsand Pharmaceuti cals Research Programme (DPRP) wasinitiated by DST in 1994-95for
promoting Industry-Ingtitutiona collaboration in drug and pharmaceutica ssector. Thisprogrammeamsat
enhancing cagpabilitiesof inditutionsandthelndian Drugs& Pharmaceuticalsindustry towardsdevel opment
of New Drugsinall systemsof medicine. The specific objectivesof thisschemeare:

e  Tosynergisethesrengthsof publicly funded R& D ingtitutionsand Indian Pharmaceutica Industry in
developing drugsin areasof national relevance.

e  Tocreateanenablinginfrastructure, mechanismsand linkagesto facilitate new drug devel opment.

e  Todgimulateskill development of human resourcesin R& D for drugsand pharmaceuticals.

Projectssupported during 2012-13

CollaborativeProjects

1. Replacement of herbal rootsusedintraditiona ayurvedicformulation by substitutionwith other parts
among National Ingtitute of I nterdisciplinary Science& Technology (NI1ST), Thiruvananthapuram/
AryaVaidyasalaNilayam, Kotakkal.

2. Scientificvalidation of safety protectiveand curativeefficacy of apatented folkloremedicine Savliv’
developed for the management of hepatitic disorders- A preclinical Study among Sri Ramchandra
University, Chennai / M/sHarshul Ayur Pharma, Ramnagar, Uttarakhand.

3. Product development of Phyllanthusniruri and Glycinemax(L..), formulation for the management of
diabetes and associated complications, itsvalidation, standardisation, preclinical toxicology and
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pharmacol ogicd evauation among Sri RamachandraUniversity, Chennai / VisvaBharati, Santiniketan
/ M/sEast IndiaPharmaceuticalsWorks L td., Kolkata.

4.  Genomewideassociation study to identify genetic variantsconferring risk to cardiovascul ar disease
- Indian populaionamong M.S. University, Vadodara/ ASHRAM, Eluru/ Si RamachandraUniversity,
Chennai / M/sLailaPharmaceuticasLtd., Chennai

L oan Projects

1. Expansionand up-gradation of rodent and Beagle dog housing facility for breeding and pre-clinical
evauations with pharmaceuticals, agrochemicals, biocides, genetically modified food, feed,
biopharmaceuticals, r-DNA vaccines and medical devicesin compliancewith Good L aboratory
Practicesto International Ingtitute of Biotechnology and Toxicology (11BAT), Chennai

2. Lead optimization, IND enabling studies and Phase-1 Clinical evaluation of a novel Nicotinic
acetylcholinereceptor adb2 antagonist for thetreatment of major depressivedisorders(MDD) (Current
Lead - SUVN-F90403) to M/s Suven Life Sciences L td., Hyderabad

3. Deveopment of topical solution of diclofenac for painful muscul oskeletal conditionsto M/sTroika
PharmaceuticalsLtd., Ahmedabad.

4. Designandsynthesisof caebin A and novel calebin-A mimicswith enhanced stability for prevention
of neuro-degenerationto M/s Sami LabsLimited, Banga ore.

5. Development of Ayurvedicformulationfor the prevention and management of M etabolic Syndrome
to M/sBaijnath Pharmaceuticals Pvt. Ltd., Paprola, Himachal Pradesh.

National Facilities

1. Phasell of Population study of Urban, Rurd and Semi-urban regionsfor thedetection of Endovascular
diseaseand prevalence of risk factorsand holisticintervention study by Sri RamachandraUniversity,
Chennai

2. National facility for biopharmaceuticals servicesfor bioprocesstraining and biopharmaceuticals
characterization by GN. KhalsaCollege, Mumbai.

3. Mechanism based screening and validation of herbal drugs using radiotracter technique by Hafkine
Ingtitutefor Training Research and Testing, Mumbai.

Grants-in-aidtoindustry

A clinical drug devel opment programmeto eva uate and compare safety and efficacy of new regimens
of Lifecare’sLiposomal Amphotericin B (Fungisome TM) against currently accepted therapiesfor the
treatment of Kala-Azar: Phasell - A prospective, open-label, non-comparative, sequential, Phase-1,
Multi-centric study to assess safety of single dose regimen at two doselevelsof FUNGISOME TM in
treatment of Visceral Leishmaniasis(KaaAzar) of M/sLifecarennovationsPvt. Ltd., Gurgaon.

Important Conferencesand Workshops

e  Current Advancesin Biotechnology and Medicineat Institute of Liver & Biliary Sciences(ILBYS),
Vasant Kunj, New Delhi.

e LehSymposum 2012 withthethemeof “Thelungat highatitude from cellular accilimatizationto
clinical diseaseat Leh (J&K) at Intitute of Genomicsand Integrative Biology, Delhi.

e International Seminar on*Clinical Research & Regulatory Affairs- Present Scenario” at Jadavpur
University, Kolkata.
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Achievementsduring 2012-13

A new anti-malarial drug“SYNRIAM” (Arterolane maleate 150mg + Piperaguine phosphate 750
mg) was devel oped by M/s Ranbaxy L aboratoriesLtd. through public-private-partnership of Drugs &
Pharmaceuticals Research Programme of DST and theindustry. Thiswaslaunched to thenation by Former
Minister, Science & Technology and Earth Sciences, Late Shri Vilasrao Deshmukh and Hon' ble Minister
of Hedlth & Family Welfare, Shri Ghulam Nabi Azad on 25th April, 2012. Thiswasthefirst of itskind, a
New Chemical Entity, fully devel oped throughindigenous R& D which hasreached the market place.

M/sBharat Serums& VaccinesLtd., Mumbai successfully completed DPRP-DST funded projects
of theclinical tria of Phase-I11 study of KalaAzar to assess safety and efficacy of infusion of Amphomul®.
The company hasaready received the gpprova of DCGI for manufacturing and marketing licensefor this
formulation.

For thefirst time DST received aroyalty payment of Rs.18,565/- for the product devel oped under
DPRP supported |oan support to M/sNatural Remedies Pvt. Ltd., Bangal ore. The company has brought
out aherbal supplement for blood sugar management using Cinnamon Extract (Dalchini) andintroducedin
theinternational market in October, 2010.

Fig.4.2: Launchingof New MalariaDrug“ SYNRIAM” on 25th April, 2012 by Hon’bleMinisters
Science & Technology and Health & Family Welfare
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Theproject a Sri RamachandraUniversity, Chennal wasimplemented with the help of Departments

like Preventive Medicine, Cardiol ogy, Neurology, Bio-chemistry, Genetics, Physiology, Yogalngtitute,
Nationd Ingtitute of Siddhaand theteamin PURSE-HISprogramme. Thefollowing findingsarerevelation
of actua stateof affair of population (8080) healthin Chennai (urban, semi-urban and rural areas). It so
happened during random selection theidentified popul ationswerefrom low income and middleincome

groups.

Findings:

1. Itisaarming to see altered mental health like depression, anxiety and stress which seem to be
significantly prevaentinall sectionsof society - Urban, Semi Urban and Rurd.

2. Uniformly there hasbeenlossof physicd activity inall sectionsespecially in Urban and Semi Urban.

3. Withregardtonutrition, themain component of the ba anced diet isCarbohydrate, next fat, sgnificantly
lacking in protein, fruitsand vegetablesand other minerals.

4. Becauseof globalization partly or wholly the skin fold thickness, BMI and body fat percent are
gatigtically significantinal sectionsof society. Urban society showed amargina increase.

5. Thereisan alarming increase in the prevalence of Diabetes Médllitus (DM), overt to DM / pre-

diabetesas mentioned below :

URBAN SEMIURBAN [ RURAL

DIABETESMELLITUS

FBS>125mg/dl And/ or PPBS>199 mg/d 19.32 17.82 12.05
IFG (FBS>95<126mg/dl) 8.09 9.6 12.02
|GT(PPBS>140<199mg/dl) 3.38 8.33 6.43
Combined IFG and IGT 15.31 23.25 24.23

Theprevalence of Pre-Hypertensonisasfollows:

URBAN SEMIURBAN [ RURAL

PRE-HY PERTENSION
(BP 120-139/80-89 mmHg) 31.35 42.31 23.9

If the BPistaken 140/90 mmHg and above, the populationinthree sectionsisasfollows:

URBAN SEMIURBAN [ RURAL

HY PERTENSION (BP>/=140/90 mmHg) 18.64 18.1 15.24

32 ANNUAL REPORT 2012-2013



Inconclusion, thisstudy reveal ed that economic growth of the populationisnot linearly related tothe
hedlth of the population. Taking theaboverisk factorsasacluster, whichfall into the category of metabolic
syndromeor insulinresistance syndrome, it can be anticipated that theincidence of vascular diseaseaffecting
heart, brain, kidney or peripheral vesselsby afactor of four will be aformidabletask to managefor any
developing country. Strengthening the Primary health centre area- the triumvariate — Diabetes, pre-
diabetic state, Hypertensi on and hyperlipidemiashould be identified and intervened along with adviceon
smoking will paveway for primary prevention of vascular diseases.

INSTRUMENTATION DEVELOPMENT PROGRAMME

Thelnstrumentation Devel opment Programme (IDP) of Department of Science& Technology (DST),
Government of Indiawasinitiated in 1975 and isaprogrammethrough which the Department of Science
and Technology (DST) promotesR& D programmesfor indigenous devel opment of instrumentation.
Thethrust areasinclude Medica and Healthcare Instrumentation, Analytica, Industria and Sensors&
Allied Ingrumentation.

Technologies Developed, Transferred and Commercialized under 1DP

1. Membranesegparation sysemfor textileindustry to reduce pollution by recycling developed a Synthetic
& Art Silk Mills Research Association (SASMIRA) and commerciaized by M/sPermionics Pvt.
Ltd., Vadodara

SASMIRA MEMBRANE FILTRATION SYSTEM

Fig. 4.3: Number of Membranefiltration systemsinstalled in Textile I ndustry
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Nameand Addressof Typeof Month Year Capacity % Recovery | Remarks,
Process House Membrane Litre/Hr of water if any
CNATEX Processors RO December | 2011 15000 75% Waste water
Pvt. Ltd., Kongampara,

Pdakkad, Kerala

CLARIANT UF +R.O February 2012 30000 5% Waste water
PAKISTAN,Pakistan

CLARIANT RO February 2012 50000 75% Waste water
PAKISTAN,Pakistan

Wilhelm Textile RO April 2012 2000 5% Dyeing process|
IndiaPvt. Ltd., Delhi

Tamil Nadu Textile N.F +R.O August 2012 50000 75% Process Waste
Cooperative Mills, water

Erode

Haren Textiles, Tarapur | RO October 2012 2000 75% Waste water

2. A computerized ingtrument for measurement of fabricfed by nozzleextr action wasdeveloped
by Department of Textile Technology, Indian I nstitute of Technology (11 T, New Delhi. M/s
Texlab Industries, Ahmedabad, hasaready started marketing theinstrument and they have got
their first order from NIT, Jalandhar.

tesdsbindia.com

|| M (o swbject) - pawargang@gm...| . Welcame o Teslab

]EXLAB r:elhle Laboratory Solution

Fabric Feel Tester - Designed By IIT with Financial Support
from DST - Delhi Mfg - Texlab Industires, Ahmedabad
Guijarat

18 hay 2012

‘We inomduce ourseives 85 one of the leadng manutactwrers of Testie, Dyes & Chemical Laboratory Testing
Instraments, based at Ahmedabad and are glad o inform you that we have been granted License fo manufacture and
Market Fabric Feel Tester - Highty sophisticated Machine developed try indian institute of Technology, (IITiNew Deln
Fatuic feel is a genenc term for the tacte sensations associaled wilh fabrics, and & markedly sfuences consumer
preferences of texdie products. Although fabic handie i sill being judged subjecively fo & large exdend, the need for

objectve mel

o meaturs the fabric handle has shays existed At pr 8 are few instruments avalable for

evalualing fsnic b
Instrument are high

apphcations of lexdie f

miainty weaving indusries. pn

Selact Language
Poseed by Ces. gie Transiste

Harshit Bhavear

Latest News

+ ITME 2012

+ Fabric Feel Tester - Designed By
IIT with Financial Support from
DST - Delhi Mfg - Texiab
Industires, Ahmedabad Gujaral

ey ussetul for the academic and reseanch inssiules for research and devalopmant of new Iypes of tsbrics

Purpose of Instrument

® fabrics sofness, foel duecty

Fig. 4.4: Screenshot of thewebpage of the company marketingthe Fabricfeel Tester
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New Projects sanctioned under 1DP

1. Deveopment and Evaluation of Drying Systemsfor Important Spicesof North Eastern Statesby
Collegeof Agriculture, Central Agricultural University, Imphal.

2. Development of mechanised systemfor effective sett/ bud treatment of sugarcaneby Central Intitute
of Agricultural Engineering, TNAU Campus, Coimbatore—641 003, Tamil Nadu and M/s Shri
AnnapoornaAgro Industries, Coimbatore—641 005.

3. Motorized Seed Drill for Rice Fallow Pulse-Designing and Evaluation by Agricultural Collegeand
Research Ingtitute, Madurai, Tamilnadu and Thandavan Engineering Works, Me ur-625 106.

4. Instrumented Solar Hot Air Generator (ISHAG) for optimum thermal load in tea processing by
Tezpur University, Assam and Biogen Industries (P) Ltd, Industrid Estate, K K BaruaRoad, Assam.

5.  Development of mechanical unit for production of white pepper from green pepper by Indian Ingtitute
of SpicesResearch, Kozhikode, Kerala.

6. Desgné& development of cogt effectivein-stuinduction motor efficiency monitoring sysemusingthe
latest art of instrumentation by Central Scientific Instruments Organi sation, Chennai Centre, Chennai
and Beta TechnologiesIndiaPvt Ltd, 301, Gandhipuram, Coimbatore-641 012.

7. Ultrasound ass sted ozonator for the processing of liquid foodsby Centra Food Technologica Research
Institute (CFTRI), Mysore.

8. Design and Development of Portable Pain Relieving Instrument by MCOAHS, MANIPAL
UNIVERSITY, Manipa- 576102 and Techno Med Electronics L td, Perungudi, Chennai.

National facilities to Promote Commercialization of Developed | nstruments

Sensor Hub, CGCRI, Kolkata: The Sensor Hub hasbeen established at Central Glassand Ceramic
Research Indtitute (CGCRI), Kolkatawith the grant support from the Department of Science& Technology
(DST), Government of Indiaand Council of Scientific & Industrial Research (CSIR), New Delhi for a
period of fiveyears. Thehighlightsof work doneat thisfacility areasfollows:

1. Product Description: Hand Held Electronic Nose (HEN)
Participating I nstitutes. CDAC, Kolkataand CGCRI

Hand-held El ectronic Nose has been successfully implemented for quality evaluation of finished tea
aswell asend-point detection of teafermentation process(Fig4.1). It hasbeen developed onsmple
16-bit microcontroller platform with low-power sniffing unit for onlineand field usagein thetea
industry. A multitude of metal-oxide semiconductor (MOS) based sensors (Tin oxide (SO, ) and
zinc oxide (ZnO) based matrices, doped with avariety of metals) for the classification of black tea
aromahave been investigated in CGCRI.. 5% CoO-ZnO and 1% CuO-ZnO sensors have shown
highest affinity towards Geraniol, while 1% Pd-ZnO sensorsexhibited selectivity towardstrans-2-
hexene-1-ol at 250°C. MOS sensorsdeveloped by Sensor Hub, K olkatahave been used for their
intended useinteaaromaclassfication. Thesix sensorsgiven by Sensor Hub, K olkatahas definite
sengtivity toteaaroma
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2. Product Description: ArsenicKit
Participating I nstitutes: CalcuttaUniversity and CGCRI

Shelf life of Arsenic Kit hasbeen increased to 6 monthsfrom 2 months. Kitsweresent to 1 T-KGP,
NEERI, Jadavpur University and CGCRI |aboratoriesfor testing and vaidation. The specifications
of theKit aremodified based on theresults of validation for releasing the product inthe market. A
third kit for Arsenic Detection has been developed using silver nitrate and standardized the samefor
10, 50, 100, 200 ppb arsenic. A Dip Stick Colorimetric Sensor for Detection of Arsenatein Drinking
Water has a so been devel oped and patent application filed

(Patent no.: 1139/KOL/2012.)
3. Product Description: Methanometer
Participating I nstitutes. BESU, Shibpur

Handheld portable methanometer hasbeen designed with amicrocontroller based sgna conditioning
circuit whichwill interfacewith commercialy available methane sensorsin anintelligent and energy
efficient manner and display the methane gas concentration (Fig 4.2). Vaidation by ERTL , Kolkata
isunder process. A packaged MEM S microheater (Fig. 4.3) with desired specifications hasbeen
fabricated using thefacilitiesof BESU, CGCRI and |1 T-B and characterized. Suitablegassensing
layer for methane or other gas detectionisbeing devel oped.

4. Product Description: QCM Sensorsfor tea aroma classification
Participating I nstitutes: Jadavpur University

QCM sensors(Fig. 4.4) for detecting teaaromachemicalslikeLinaool, Geraniol, Trans-2-hexen-a
etc. have been fabricated in thelaboratory and aprototype el ectronic nosewith 8 QCM sensorsand
suitable pattern recognition modul e have been devel oped in thelaboratory.

In0 Sensing layer
Tif Pt Inter Digited Electrodes
Ti/Pt Microheater

Gold Electroplated Pads

Gold Electroplated Pins

Base of Package

- Final Package after encapsulation ';_- ' ”
Fig. 3: Packaged MEMS microheater : Fig. 4: QCM sensor array assembly
Fig.4.2t04.4
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National Hub for Healthcarel nstrumentation Development (NHHID) at Anna Univer sity,
Chennai : Nationa Hubfor Hed thcare Instrumentation Development (NHHID) isanational facility
established under | nstrumentation Devel opment Programme (IDP) of DST, Govt. of Indiaat Anna
Univergity, Chennal to promoteand accel erate devel opment of indigenous hedlthcareinstrumentation.
Thefirst year of thefull-fledged activity after the sanction of Rs. 3.5 Croresin July 2011 hasbeen
achieved with significant outcomelisted below in linewith the objectives and expectations of the
Nationa Hub.

e  Progressof projects, prototypedevelopment for commer cialization

1) All the 20 projects sanctioned in the Hub have progressed well with three of the projects
coming up with prototype instruments. Validation of the Antibiogram device by Trivitron
Helathcare L td., has been completed and the processfor technology transfer for commercial
development hasbeeninitiated. |sotherma amplifier prototypefor thedetection of Chikungunya
Vird Genomeby loop mediated isotherma amplification (LAMP) technique. Hystero El ectrica
Mapping Devicefor Foeta ECG.

Imaging prototype for Antibiogram determination

Fig. 4.6

2) Inplatformtechnology, ageneric microcontroller-based cuvette-type compact portablefluorimeter
hasbeen built for avariety of fluorescence assays and pathogen detection applications.

e Industrial Association and revenueearning activities

3) Industrid participationin device devel opment, asthe mandate of the Hub, isbeing achieved by
having them aspartnersinthe projectsand expertsin thereview of progress. A Joint Devel opment
Agreement between NHHID and Trivitron Hedlthcare L td., Chennai has been prepared with
50:50 share in the revenue. A few more industries have expressed their desireto sign such
agreement and discussionsareon.

ANNUAL REPORT 2012-2013 | 87



4) Asthefirgt revenue-earning model, DST entered into abus nesscontract with Shree Kamdhenu
ElectronicsPvt. Ltd.. and devel oped aportable, milk protein estimator for quality assessment at
thepoint of collectionwithinthestipulated timeof one-year. Theinitid tria shavebeen stisfactory
and the company would be engaging the NHHID for device development for dairy industry.

Fig.4.7Milk protein estimator

Inatripartite collaboration between Centrefor Biotechnology, AnnaUniversity, Soft-condensed
matter |ab, Raman Research Ingtituteand CEDT, |1 Sc, partnersin NHHID, arapid (lessthana
minute per sample) handheld e ectrochemical prototypefor the detection of adulterationinmilk
or synthetic milk hasbeen developed for further validation by thediary industries.

Representative prototypes recently developed under the IDP

1. Table-Top Light Fastness Testing Equipment Developed at Synthetic & Art Silk Mills
Resear ch Association (SASMIRA), Mumbai.

4
I
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RA TABLE TOP LIGHT FASTNESS m‘;\ i

Fig.4.8
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Synthetic& Art Silk Mills Research Association (SASMIRA) had commercidly set up thedevel oped
Table Top Light Fastness Testers (4 Nos.) in thetest houses. Three Equipments have been installed
at variousindustrial test housesviz., Polynovalndustries R & D Centre, Goa, Powerloom service
centre, Bhiwandi and Angadpa IndustriesLtd., Tarapur processing units. Trialshave been conducted
and the samples have been parall el tested at SASMIRA onthesimilar commercia machine. One
machinewould beingtalledin Navi Mumbai processing unit. Thecommercid light fastnesstester isa
handy and accurate equipment for quick eval uation of light fastnessfor the process houses as per
different standard test methodsviz., ASTM, BIS, etc.

2. Health & Physical fitness Monitor Developed at PSG College of Technology, Coimbatore
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Fig. 4.9Health & Physical fithessmonitor —Fir st model Fig. 4.10 Health & Physical fitness monitor —First
(Screen-1) model (Screen - 2)

Multi-parameter monitoring equipment isdesigned & devel oped by PSG Collegeof Technology and
M/s. Pricol Medica System Limited, Coimbatore. The M ulti-parameter monitor systemswill find
wide applicationsin Hospitals - intensive care units, operation theaters, emergency and evenin
Ambulance. The equipment will be capable of measuring parameterslike el ectrocardiogram (ECG),
invasiveand noninvasive blood pressure, pulserate, pulse oximetry, body temperature, respiration
rate, end-tidal CO2 and other speciadized parameters. The equipment isintegrated with sensorsto
measure, display and document physiological information about the patient. Currently, thereisno
indigenous manufacturesof Multi-parameter monitorsin India. Also, thereisaneed to devel op cost
effectiveindigenousmulti-parameter monitorswhichwill meet the hospita requirementsbothinurban
andrural areas. The systemwill be animport substitute to international manufacturing. Thefina
prototypewill belaunched by March 2013.
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3. E-pick Counter for Power L oomsDeveloped at Dept. of Textile Tech. & Processing Sarvajnik
Collegeof Engg. & Technology, Surat

Fig. 4.11

Theinstrument to be devel oped will bevery useful to any weaving unit holder having Plain Power as
well asAutomatic shuttlelooms. Theinstrument will provide on line detailsrelated to production of
machineand defectsin fabrictothe user. Normally, in any weaving unit having shuttlelooms, the unit
holder will cometo know about the production of machineand quality of fabrics produced only after
2-3daysi.e. after removal of fabricsfromtheloom. So, it will take about 2-3 daystimeto take any
correctivemeasuresin case of aloom/sfound to producelessquantity and poor quality of fabrics. At
present, there are about 20.00 |akh shuttle looms acrossthe country.

4. Clubfoot Braces developed at Unit of Pediatric Orthopedics, Christian Medical College,
Vellore and Centre for Electronics Design & Technology, Indian Institute of Science,

Bangalore.

Fig. 4.12
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Thedeviceisintended for usein children with clubfeet (who have been corrected by any surgical or
casting method) for maintenance of correction of deformity. Thetechnical novelty of thisbraceliesin
the mechanica construct of the bar and shoe holder which alowsgreater degree of freedomwhilein
thebrace. Thebraceisequipped with anovel compliance monitor which monitorstheefficacy of the
braceand itswear by the child.

FabricFriction Tester Developed at Department of Textile Technology, I ndian I nstitute of
Technology (11 T), Delhi.

Fig. 4.13 Photograph of developed fabricfriction tester

A new instrument isdesigned and devel oped to measure the surfacefriction of textilefabricsbased
onfriction clutch principle. Thisinstrument isdesigned to s mulatethe angular movement of human
fingersover fabric, in contrast to moving fingersa ong principledirections of fabricspracticed in
commercid instrument. Themultiple probeswould be used to s mulatethat of human fingers(asone
touchesthefabric with few fingersto sensethe roughness'smoothness/di pperiness).

Design & Development of Electr o-Active Sensor Fabricsfor monitoring Body Kinematics

and Vital Signs at Department of Textile Technology, PSG College of Technology,
Coimbatore.

Fig. 4.14. Elastomeric Tape Sensor Fig. 4.15. Angle M easur ement
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Thewearablestrain sensor isaunique device to measurethe kinematic movementsof e bow angle/
knee angle. The sensor measuring 250 mm x 38 mm is built using a narrow tape woven fabric
incorporating conductive threadsin between asshownin Fig. 4.14 and the measurementsare shown
inFig. 4.15. Theelbow anglerecording will be useful to physiotherapist / rehabilitation centrefor
indicatingimprovementsin elbow angle bending over aperiod of timeor after acritical injury. It will
also beuseful for continuous monitoring of the angleflexed by the elbow or kneefor any research
relating to arthritis. Further, measurement of knee angle goniometry will be of usefor sportspersons
and other patientsopting for knee replacement surgeries.

7. Wireless Sensor Based Communication for Multichannel EEG Recording Developed at
Dept. of Electronics& Communication Engineering, PSG Collegeof Technology, Coimbatore.

Time {setonds)

Fig. 4.16 PrototypeTested with Fig. 4.17 Softwar e Blinking of an Eye

A dataacquigition systemfor acquiring biodectric sgna sfrom thebrain hasbeen devel oped consisting
of hardwareand softwaremodules. Itisuseful inremotediagnosi sand monitoring ineveryday Situations-
out of thelab or clinic. Further improvementsto the system haveto be made by extending the current
snglechanne wirdessinterfaceto amultichannel EEG recording. Thetechnica novelty of theproject
focuses on wirelesstechnol ogy and itsadvancement in protocol and standardization for health care.

8. Onlinelmage Processing System for Finding Size Distribution of Pelletsin a Pelletization
Plant at Institute of Minerals and Materials Technology, and
Kalingalnstituteof Industrial Technology (K11T), Bhubaneswar.

Equipment Name: CSIR-IMMT EYEON PELLET

The"EYE-ON-PELLET” isanequipment indigenoudy developedwhich
isvery useful for monitoring iron ore pelletization plants. Pelletizationisa
processby whichiron orefinesareconverted to spherical bals. Normaly,
ahuman supervisor isengaged to monitor theballing shapeand sizefor
aset of pelletization discs, which leadsto suboptimal performance of
pellet production dueto human error. However, our systemisacamera
based systemwhich monitorsthepdletswhileitisfalingright at thedisc
and recordsthes zedigtribution pattern for monitoring and futureanayss.
Thisisan aidtothe supervisor of apdlletization plant.

Fig. 4.18 Prototypesystem
(Eye-on-Pdllet)
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Fig. 4.19: Recorded sizedistribution result

Magneto-optic M aterial Based Current Sensor for Industrial Application at Birlalnstitute
of Technology (B.1.T.), Mesra, Ranchi, Jharkhand.
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Fig. 4.20 Sensor Module

A magneto-optic current sensor isdevel oped based on Faraday effect wherethe magnetic flux dengity
produced by the current passing through aconductor causestherotation of the plane of polarization
of thelight beam passing through Terbium doped glass(TDG) dement. Thedud quadraturepolarimetric
schemewas used to fabricate acompact industria prototype of magneto-optic current sensor using
TDG dement and utilizing opticd fibreaslight transmission medium. Thesystemisdeve opedinthree
modulesviz. source module, sensor modul e and detector module. The source modul e containslaser
source coupledto an opticd fibrefor light delivery to the sensor module. The sensor module contains
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TDG element and other pol arization components and the output light iscoupled to optical fibrefor
light delivery to detector modulewhich contains photodetectors to convert optica power toelectrica
signal and passon to alaptop for processing in LabView environment. The system isuseful for
noncontact current measurement aswell asmagnetic flux densty messurementinhigh EMI environment.

10. Development of an I ntelligent Recognizer for Component Analysisof Manhole GasMixture
at Department of Computer & system Sciences, Visva-Bharati Univer sity, Santiniketan
and Bengal Engineering and Science Univer sity, Shibpur

Fig. 4.21: Lab scaledesign of portable gasmixtureanalysissystem with Sensor array & DAS

A portableintelligent e ectronic systemisbeing developed which will provideardiableresult withina
few minuteswhether any toxic gasispresent or notinsdethemanholeandif so, it will raisedarmand
alert theworkers. A safe and sophisticated gas mixture anaysis system containing apanel for toxic
gascylinderswiththe carrier gascylinder, gasmixing chamber with Mass Flow Controller (MFC)
and atabletop furnace has been designed to analyze the sensors with mixture of gasesin various
concentrationsto get the response of the sensorsdueto their target gasand al so dueto other gases.
Sometechnical novelty wasfoundinthesignal conditioning unit and intelligent pattern recognition
agorithmsto get accurateresultsvery quickly by overcoming the problem of crosssengitivity. Manhole
gas has been collected and analyzed in laboratory by conventional chemical process and gas
chromatography machineto comparewith theresult of sensor outpuit.
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11. Automated Assay Unit for Antimitotic Activities Developed at Department of Electronic
Systems Engineering (originally CEDT), Indian Institute of Science, and Department of
Bio Technology, Sir M Visvesvaraya I nstitute of Technology (Sir MVIT) Bangalore.

Fig. 4.22 Thepick and placemodule.

Fig. 4.23 Seed Assay (Dry weight 250+5mg)
Kokilaksha after 12 hours

A coupleof standard runswith multiple seedswere done and the accuracy of the determinationwas
better than single seed assay-using the same batch of seeds. Multiple seed assay foundto be good
indetermination of antimitotic activity and hasbetter Satistical analysisalongwith thismultiple seed
assay we are ableto answer antimitotic activity of herbal extractsintermsof gravimetry and also
morphology of the seedlings. 5 seed assay seemsto be adequateto measurethe antimitotic activity.
Theunit shown aboveisready. The packaging for field testing isbeing carried out. A second version
of theimproved prototypeisgetting ready. It may have applicationsin human health careinfuture.
Currently, theuseof hematologica and biochemica parametersof blood andysiscan beavery useful
tool ininvestigating the mechanism of action of herba extracts/Ayurvedic Kashayas.

12. Design And Development of L ow Cost Wir eless Polysomnograph Developed at Biomedical
Engineering Department, PSG College of Technology, Coimbatore.

THERMAL CAMERA

S~ R
IRCAMERA — fi s’
— PE i SNORE RECORDER

Fig. 4.24: Set up for Polysomnograph

Fig.4.25: Imagingrespiration
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Polysomnography isareliableand standard method to eval uate d eep quality. Conventional methods
use Electrodes, Thermistorsand Respiration beltsto measure these parameters. These cause patient
discomfort and a so tether the patient to the bed. In our novel Non-contact methodol ogy, asseenin
the PCB inthepictureitisdesigned to acquirethe ECG, chin EMG EOG parameterswirelessy. The
non-contact | R camerareplacesthe conventiona Electromyography of thelimbsfor diagnosisof leg
movementsnamely RestlessLeg Syndrome (RL S) and Periodic Leg Movement Disorder (PLMD).
Thethermal camerarepl acesthe conventiona methods of thermistorsand respiration belts, for the
respirationandyss. Thermal infraredimaging isapassve contact-freemoddity for repirationanayss,
whereintheingpiration and expiration of the patient can bevisualy monitored astemperaturevariations
from his thermal images. The snoring recorder is a contact free system for snoring anaysis.
Accderometer isan dternativefor anaysisof respiratory thorax and limb movements. The Monitor
displaysrespectivewaveformsfor thecircuitsin PCB.

Thisprogramwaslaunched in 2007. During theyear 2012-13, fifteen new projectswereinitiated.

In consultation with the Program Advisory and Monitoring Committee (PAMC) aBrain Storming cum
Project Formul ation Workshop was organi zed at Hyderabad on 31% August — 1% September, 2012. In
thisworkshop about 40 scientist from academicingtitutions, research laboratories, PSUs participated and
presented their preliminary Project Concept Notes (PCNs). In addition, thethrust Areasof thisprogram
has been expanded / updated in consultation with PAMC, NPCSR. Theupdated list of thrust areasisas

folows

1. Carbondynamicsindifferent land use sector inthelong term context of carbon sequestration; crop
land, forest land, grassland, wet |and and agro-ecosystem.

2. Modding of carbon sequestration, carbon stock changesand fluxesin different land categories, land
use systems, production systems, and lands subjected toland use change.

3. Deveopment of forestry, agro-forestry, grassland management system and practicesfor long term
carbon sequestration.

4. Assessment at National, Stateand Agro-ecological zonelevel, long term carbon sequestration
potential; agricultural soil, agro-forestry system, grass|and management, forestry, wet land and
Settlements.

5. Bio-logica carbon sequestration, including terrestria, fresh water and marineforms.

6. Physical and chemical processfor carbon capture or separation

7. Materidsfor carbon capture

8. CO2capture fromstack andindustrial gases

9. Chemicd minerdization

10. Effectivecarbon-dioxideuse
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11. Geologica storage
12. Ocean acidification/removal of CO2
The salient achievements of someof the projectsarelisted bel ow:

. Titleof theproject: Study On Carbon Stock and Response Of Estuarine Phytoplankton to Iron
Fertilization

I mplementing Agency: Department of Marine Sciences, University of Kolkata, Kolkata
I mportant highlight/achievement of thewor k

In thisstudy, the carbon contentsin diatoms, dinoflagell ates, cyanobacteriaand green algae were
compared inthreedifferent treetments(viz. control, iron fertilized and mangrovelitter treated) ponds
of Indian Sundarbans.

M ethods
Cdl carbon

Thecell volume of diatomswas convertedinto cell carbon as per the expression cell carbon (pg) =
0.288(livecell volume (im3)]°81, For dinoflagellates, the expression cell carbon (pg) =0.760(live
cell volume (im3)]°8%(Montagnes et al. 1994; Menden-deuer 2001; Davidson et al. 2002) was
used. For phytoplankton species other than dinoflagellates and diatoms, the expression Log, C=
0.76 Log,, V-0.29 (Mullin et al.1966) was used to estimate carbon content (pg)/ cell. The
phytoplankton population (in No.l™) wasenumerated S multaneoudy asper quantitative estimation of
phytoplankton using Sedgwick Rafter Cell Counter as per the method of McAlice (1971). This
goproachisappropriatefor larger phytoplankton species(>10-15p) having relatively higher population
densties (€’ 10°cellg/l). The species—wise carbon content per unit volume of water was cal cul ated
by the product of population and mean cell carbon content of each species.

Results

The cell carbon content of the phytoplankton ranged from 11.55 pg (Asterionella japonica) to
67007.15 pg (Planktoniella sol) in control pond, 17.592 pg (Asterionella japonica) to 57863.99
pg (Planktoniella sol) inironfertilized pond and 3.192 pg (Asterionellajaponica) to 73859.06 pg
(Planktoniella sol) in mangrove litter treated pond. These data sets considered two seasons pre-
monsoon (A pril —June 2012) and monsoon (July- October 2012). Therdatively higher cell carbon
content (specieswise) intheiron fertilized pond compared to mangrovelitter treated and control
pondsisdueto higher cell volumeinthe aquatic system of iron treated pond. Evidences suggest that
iron triggersthe uptake of nutrientsfrom the ambient mediaresultingintheincrease of cell volume
which subsequently enhancesthe carbon content of thecell. Thisisevident fromthesignificant pogtive
correlation between cell carbon and cell volume in al groups of phytoplankton as shown in
figures4.26t04.31.
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Fig.4.26: Inter-relationship between cell carbon content (pg) and cell volume (um?3) for cyanobacteria& green algae
during pre-monsoon (April —June 2012).
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Titleof theproject: A Bio-eectrochemical system for sequestration of carbon dioxide
ImplementingAgency: Dr.D.Y.Patil Biotechnology and BioinformaticsIngtitute, Tathawade, Pune
I mportant highlight/achievement of thework

A Microbid fuel cdl for the proposed work wasfabricated and standardized for oxidation of sulphide.

Animproved model isnow being fabricated which is expected to give better performance with
respect to sequestration of carbon di-oxide. The performance of present fuel cell wasmonitored for
8 daysusing PGSTAT 390 Autolab system. The highest open circuit voltagerecorded was 2.95 mV

and acorresponding current of 66.2 nA wasrecorded. The proposed MFC model generated e ectricity
with a highest power density of 0.0086 mW/L of anode solution. With increase in growth a
corresponding decreasein sulphidelevel was observed. The sul phide concentration reduced from
340 ppm as measured on the setup day to 2.324 ppm after 8th day. A 99% reduction in level of

sulfidewas obtained using current model of MFC. Cyclic voltammogram (CV) andysisof bacteria

pellet suspended in saline demonstrated that the voltage which was measured wasindeed dueto
microbid activity. Absenceof peak inthe CV for supernatant indicates absence of mobile mediator
which indicatesthe present MFC isamediatorless system. Further absence of peak inthe CV for
wholebrothindicates some medium componentsareinterfering with eectrontransfer. SEM andysis
of theeectrodeindicates presence of extrace lular matrix whichisgenerdly polysaccharide produced
by microbia coloniesfor bio-filmformation. So the conditionsonthe e ectrode gppear to befavorable
for electron transfer. Presently, standardization of sequestration of carbon dioxideisbeing carried
Out.

AnAbstract was published in proceedings and poster was presented at “ 3rd World Congress on
Biotechnology” on September 13th— 15th, 2012 at Hyderabad, India.

Titleof theproject: Carbon alocation statusin different components of selectivetree speciesof Dr.
BAM University campusintheir different growth phases

Implementing Agency: Dr Babasaheb Ambedkar Marathwada University, Aurangabad
I mportant highlight/achievement of thework

The study of total Carbon sequestered intreesin Dr. B.A.M. University, Aurangabad. Campusis
studied the biomassand tota organic carbon of standing treesisestimated by non destructive method.
Thetree height and girthistaken into consideration for the measurement of biomassand carbon
content. The height of thetreeismeasured by using atheoretical modeling and concept isused for
actual measurement of 20 different tree specieshaving diameter > 10 cm. Theodoliteisused for the
measurement of angle between treetop and observer. Thetotal biomassand total organic carbon has
been determined and compared with Allometric model . At thetime of estimation of organic carbon
storage by Allometric model. The study reveal ed that Allometric model based on theoretical model
can success used to determinethe tree biomass by non-destructive method.

Titleof TheProject: Induction of UV-B Resistancein Commercially Important Microalgae and
their application in Enhanced Carbon Sequestration and Synthesis of Secondary Metaboites

Implementing Agency: Center for Advanced Studiesin Botany, University of Madras, Chennai
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I mportant highlight/achievement of thework

Four different commercialy important microa gae such as Arthrospira platensis (Nordstedt Gomont)
(=Spirulina platensis), Dunaliella salina Teod., Haematococcus pluvialis Flowtow. and
Botryococcus braunii Kutz weregrown in Zarrouk’smedium, DeWalne’'smedium, 3N-BBM+V
medium (Bold basal medium with 3fold Nitrogen and Vitamins; modified ) and CHU-13 medium,
respectively, under laboratory conditions (30uEM?s? light intensity, 24+1°C and 12/12 light dark
cycle). All thefour isolateswere obtained fromtheagd culturecollection, CASin Botany, University
of Madrasexcept H. pluvialis. It wassuccessfully isolated from the fresh water samplesobtained
from Himachal Pradesh and maintained. They weregrown for aperiod of 30 daysand at every 3
daysinterva different growth characteristicswererecorded. Arthrospira platensis had amaximum
total protein content of 1.2 g/L on 15" day; D. salina had & carotene of 80 mg/L on 30" day; H.
pluvialishad astaxanthin of 23 mg/L on 24" day and B. braunii had total lipid content of 230 mg/L
on 30" day. Theamount of astaxanthin recorded from H. pluvialisisolated from Himachal Pradesh
was compared with H. pluvialis obtained from Gottingen Culture Collection, Germany. It was
found that the former had accumul ated |essamount of astaxanthin than thelatter. Itisintendedto
conduct experimentsfor theenhancement of astaxanthinfromtheformer isolateunder UV-B treatment.
Inadditionthelevelsof Chlorophyll a andtotal carbohydratewererecordedin all thetest organisms.
Thelevelsof Chlorophyll bfromD. salina, H. pluvialisand B. braunii and accessory pigmentssuch
asphycocyanin and allophycocyanin wererecorded from A. platensis. Further freshweight and dry
weight were recorded during the study period. A simple technique has been developed for the
induction of &carotenein D. salina by following two stage culturetechniques. Initially thea gawas
grown in nutrient rich medium for maximum biomass productivity for aperiod of 15 daysthen
supplemented with 2 volumes of plain seawater. Within aperiod of 2 weeksthe accumulation of &
carotenewasincreased up to 2 foldswhen compared to control. One of the primary objectives of
the proposal isto assessthe D1 and D2 proteins present in the thylakoidstowards UV-B radiation.
The Chloroplastsof dl thetest organismswereisol ated successfully through sucrose density gradient
centrifugation and further isolated thylakoid membrane proteinsthrough SDS-PAGE. A separate
cultureroom was dedi cated to conduct experimentson UV-B radiation on thetest algae. All thefour
microalgae were exposed to UV-B radiation at 1.0, 3.0 and 5.0 W/m?for 10, 15, 30, 45 and 60
minutesinitially at aheight of 30 cm and studied their growth characteristics. Thetolerance of B.
braunii towards UV-B radiation was 60 minutes; A. platensis - 30 min; and H. pluvialis -15
minutes. Butthewall lessD. salina did not surviveat the above conditionsand it found to belethal .
Therefore, another set of experimentswere conducted for 2 and 5 minutesduration for D. salina.
Thetolerance of thealgawasonly 5 minutes. Theorder of tolerance: B. braunii > A. platensis> H.
pluvialis>D. salina. Different parameters such asmorphol ogica features, biochemica characteristics
including the secondary metabolitesof commercia importance of the UV-B exposed test dgaewere
compared with control. It isasointended to conduct experimentsto adapt the culturesto high UV-
B radiationlevel sby stepwiseincreaseinintensity and duration to achieve maximum desired secondary
metabolitesof commercialy important microalgee.
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In addition to above projects, significant achievementsof various completed projectsduring theyear
are also described bel ow:

Project Title: “ CO, sequestr ation using microalgaetechnology”
Implementing Agency: M urugappa Chettiar Resear ch Center, Chennai

Under thisprojet technology” thetechnical feasibility of bio-fixation of CO, using suitablemicroagee
and determining the cost effective mediafor their growth wasstudied at MCRC Chennai. Accordingly,
4 microalgal speciesviz. Chroococcussp., Chlorelasp., Soirulina sp. and Scenedesmus sp. were
studiedfor their efficacy to utilizedifferent dosagesof CO, and algal growthindifferent mediafrom
synthetic BBM Medium, CFTRI medium to low cost medialike modified CFTRI, ground water
amended and seawater amended with urea. Out of these four al gae species studied, Scenedesmus
. growswell inindustry effluent, acost effective mediumwith thegood dgd productivity equivaent
tothat of synthetic growth media. S obliquusnot only ableto sustainitself well, but also overpowers
other algal species. Hence, S obliquus was found as the best candidate adapted to most rugged
conditions. The project could devel op apilot scale cultivation of microalgae using CO, in effluent
established at M/s. EID Parry, Nellikuppam, Cudda ore district, Tamilnadu. The culturefacility has
thepotential totreat 1000 L of effluent (pilot scale) inasequentially batch modetransferred fromone
tank to another tank with aHRT of 72 hrs. With thisfacility, 1 — 1.5 Kg of dry algal biomassis
produced utilizing ~8000 L of CO, and 1000 L of effluentinaland areaof 80 .

Project Title: “ Smulation studiesof CO, sequestration using solar/ chemical methods’
Implementing Agency: National I nstitute of Technology, Tiruchirappalli

Under thisproject sudieswere under takento eva uate key design criteriaand thetechnicd feasibility
of biofixationusng microagaea Nationd indtitute of technology, Tiruchirapdli. Speciesidentification
wasdonefor toleranceof high sunlight intensity, high temperature and high CO, concentration. Five
algae speciesviz., Botryococcus braunii, Chlorellavulgaris, Euglenagracilis. Spirulina sp. and
Scenedesmus sp. Botryococcus braunii were studied for this. Out of these two sp. Botryococcus
braunii and Euglena graciliswasnot used in further study sincethe doubling timeismorethan 7
daysin Botryococcus braunii and temperaturetoleranceisvery low in Euglenagracilis. Chlorella
vulgarisand Scenedesmus sp. were used for further study. Out of which Scenedesmus showsmore
toleranceto temperature, high sunlight intensity and res stanceto contamination. Simulation studies
completed for 20 cm diatube of solar collectors showed that light penetrationispossibleup to 5cm
depth from the surface of the collector. Hencetubular solar reactorsfabricated with diametersvarying
from 4cmto 9cm. Four numbers of open pond reactorsof 100 L capacity (surface areas 1m?) were
fabricated and tested with 14% CO.,,. Theresults showed considerableincreasein growth of algee.

Experimentation ontray studiesproved that thethin film reactorsfor micro agae growth giveshigher
photo synthetic efficiency (at least twice the growth rate compared with the literature value for
Scenedesmus sp). Concept and design of photo-bioreactor was achieved as the outcome of the
project using theexperimental and smulationresults.

Project Title: “ Carbon dioxide sequestration through culture of medically useful microalgae
in photo-bioreactorslinked to gasoutlets’
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Implementing Agency: AndhraUniver sity, Vishakapatnam

Studiescarry out onAlgd strainsof medicaly important speciesthat best sequester fluegasemissions
wereshort listed after screening 20 different strainsof both marine and fresh water strains. Some of
theloca marineisolatesweredsotried for fluegasabsorption. Algd strainswhich havegood economic
importance and that grow fast using flue gasemissions- Scenedesmusdimorphs(richin protein and
lipid), Neochlorisolecabundans (bio fuel), Haematococcus pluvialis (astaxanthin) and Tetraselmis
sp. (EPA and DHA rich) , Synecococcus, were selected for large scale cultivation. Nutrient medium
of low cost and culture conditionswere standardized for the short listed strains. Content of products
of nutraceutical importanceinthesea gd strainshasbeen estimated under different culturemediaand
culture conditions. Mass culture of these short listed strains, were carry out in an outdoor culture
facility which was designed and fabricated using patented polycarbonate sheetsthat protectsthe
culturesfrom overheating. Low cost methodswere employed to fabricate outdoor pondswhich use
only anironframeand tarpaulin sheet and aremovable. Mock trid sof massculture of threemicroa gal
specieshave been donein flue gas enriched water. Mass culture of microal gaein aphoto-bioreactor
linked to flue gasin Visakhapatnam steel plant isunder progress.

Project Title: “ I ntegrated Biological and Chemical Carbon Dioxide Sequestration”
Implementing Agency: National Environmental Engineering Resear ch I nstitute,Nagpur

Under the project photosynthesis capability of microal gaewith respect to CO, fixation at various
C0,(0.03,1.4,3.0,5.0,and 7.5), increasein calorific value at different CO, concentrations using
twotier flask have been studied a NEERI Nagpur. Theculturesused for CO, fixation and sequestretion
viv aviscalorific value of thebiomassin order of higher calorific value are Scenedesmus obliquus,
Chloréellavulgaries, Chlamydomonas sp and Chroococcus spwere 34 kJg-1, 28 kJg-1, 27 kJg-
1and 21 kJg-1 respectively, inorder of the CO, fixationrateare 1.81 g'1'd*, 0.36 g'1*d™, 0.04
g'l''d*and 0.06 g g'l"d*respectively at 1.4% CO,. From the above screening studies
Scenedesmus obliquuswasselected for characterization of further parameters based on the higher
biomassand CO, fixation rate (from 0.03, 3,0, 5.0, 8.0 and 12.0% CO,) using Air lift photobioreactor
(ALR).Theremoval efficiency (RE) wasfound to beincreased in descending order with respect to
percent CO, from 17% RE at 12% CO, to 90% RE at 0.030 % CO, with the CO,fixation rate of
0.1170 g'1*d™and 0.1675 g'1*d™ for respective CO, concentrations. Scenedesmus obliquus
was found to be most potential for CO2 sequestration experiments having CO fixation rate of
1.332g'1'd™* and CO, removal efficiency of 45%inALR at 5% CO, with light intensity of 260
pmol m-2st.

Project Title: “ Improving car bon and nitrogen sequestr ation: atransgenic approach”
Implementing Agency: | nstitute of Himalayan Bio-Resour ces Technology, Palampur,H.P.

Studiesonto lower green-housegas’ weredoneat IHBT, Palampur. The project targeted to develop
an alternative metabolic route to CO, sequestering in arabidopsis. Construction of appropriate
constructs over-expressing phosphoenol pyruvate carboxylase (PEPCase) , aspartate amino
transferase (ASPAT) and glutamine synthetase (GS) under independent promoter and terminator in
atransformation vector pPCAMBIA 1302 and generated T3 generation of Arabidopsis co-over-
expressing al thethree genes. Thetransgenic plantsexhibited significantly enhanced level of carbon
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and nitrogen. Importantly, transgenic plantsexhibited significant increaseintheyield. Patent has
been filed (for USA, PCT countries): “A method for enhancing status of carbon, nitrogen,
biomassand yield of plants’ by Anish Kachra, SK. Vats, P. S. Ahujaand Sanjay Kumar.

SOLAR ENERGY RESEARCH INITIATIVE (SERI)

Initiated in 2008-09, Solar Energy Research Initiative (SERI) is aimed at promoting technical
innovationsand technological breakthroughsintheareaof Solar Energy, 24x7 off grid power supply. In
addition to devel opment and technology demonstration of distributed solar energy systemsin off-grid
scenario, including hybrid solar power systemsto validate their viability to meet rural energy needs,
development of earth abundant and other novel solar materials, devices, coatings, storageoptions, grid
connectivity, etc., for solar based system are pursued. The programme targets to promote indigenous
research capacity to drivethe costs of delivered solar energy, through technol ogy innovationsand take
measuresto build research capacity to create critical massof researchersintheareaof Solar Energy.

DST sinitiative on Solar Energy is positioned upstream with thrust on enabling knowledge based
R& D activitiesfor entire gamut of solar technol ogiesincluding balance of systems. Solar energy utilization
for applicationsfor both power aswell asother than power generation with aview to provide convergent
technol ogy solutionsunder redl-life conditions, are being explored and assessed. Some of theillustrative
achievementsof current year aregiven below:

1) S&T Inputsfor Policy Formulation

Thefirg of itskind demongtration plant, in associationwith M/s Thermax L td., hasbeen commissioned.
The 256 kW Plant at Village Shive in Khed Talukaof Pune district is under the Public-Private-
Community Partnership (PPCP) mode. The plant uses solar energy and biomass, reducing cost of
solar-biomasshybrid option. Attemptsare being madeto provide enabling conditionsfor running the
plant 24 x 7 throughinteraction with utility. The exerciseisexpected to work out the viability gap and
provideinsight for solar thermal based energy generation in rural environment both for yet to be
electrifiedvillagesaswdl asvillagesfacing e ectricity shortage.
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2) Precompetitive Research & Technology Up-gradation

ThePAN [T initiativeaimsat devel oping pre-competitive research capacity and further improving
current status of technol ogy in synchronization of Solar Power generationwith grid and focuseson
cost reduction through technol ogy paradigm. In thisendeavour, various partnersof PAN 11T intend
to build capacity through devel opment of knowledge network of eliteinstitutionsby focusing on
technology innovationsto drivethe costsof ddlivered power from solar energy plantsfor supplementing
theeffortsof Nationa Solar Energy Missionindriving the costs down through scale up. Sofar, the
significant projects, supported with limited funding focused on lab scale devel opment for smart grid
arelisted below.

« Re-synchronizableAutonomous Grid: Active Power Filters

% Re-synchronizableautonomousgrid: DC-DC conversionfor Solar PV including MPPT and
battery charge controller

+ Re-synchronizableAutonomousGrid : DC-AC Conversion and grid sdeparalleling
3) Basic Research led Disruptive Technologies

Asstated earlier, as part of pro-active approach to promote indigenous capacity in Solar Energy
Research, DST hasshaped aPAN-IIT Initiative. A knowledge network of about 40 facultiesfrom 6
1 Tshave emerged. Asaresult of thisexercise, variousinteresting and promising ideas have been
compiledintheform of anAspirational Document. Through thisinitiative, DST amsto promotebasic
researchled disruptive technol ogy optionsthrough ideasgenerated by PAN 11T Groupinitidly and to
expand to other indtitutions subsequently. DST hasadopted request for proposasmode for promoting
cutting edge sciencein Solar Energy research in the country. It is now proposed to expand this
initiativefor other public funded R& D indtitutionsto promoteinnovationswhich could legpfrog current
state-of-art. During theyear, the programme has been expanded beyond |1 Tsand moreinstitutions
have been enrolledinthiseffort.

4) EnablingR&D for Solar Technologies

It hasemerged that supporting enabling R& D isessentia for advancement of Solar Technologiesin
thecountry. Thisinitiativetakesthematic areabased researchintheareaof solar energy and quantifiable
targetsare set asyardgtick. Theareasfor thethemesidentified areenergy storage, battery technology,
microgrid, newer materialsand availability of low cost slicon etc. Accordingly, promotion of enabling
R& D for solar energy by various academic ingtitutions, with focus on advancement of technologies,
devicesand technological capabilities, isbeing pursued. Some of theimportant initiativesinclude
Solar Energy Hub at Bengal Engineering and Science University (BESU), Kolkatafor devel opment
of largeareacoating systems. Multilayer coatingsfor enhanced solar thermal absorption for various
power and non-power processes are al so being devel oped with academia-industry interface. Steps
have beeninitiated to set up aSolar Energy Hub at 11 T Madras.

5 INDO-U.S. JOINT CLEAN ENERGY RESEARCH AND DEVELOPMENT CENTRE
(JCERDC)

Recognizing the need to address climate change, ensure mutual energy security, and build aclean
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energy economy that drivesinvestment, job creation, and economic growth; PrimeMinister of India
and President of USA launched the U.S.-IndiaPartnership to Advance Clean Energy (PACE), under
the U.S.-IndiaM emorandum of Understanding to enhance cooperation on Energy Security, Energy
Efficiency, Clean Energy and Climate Change. Asapriority initiative under the PACE umbrella, the
U.S. Department of Energy (DOE) and the Government of Indiasigned an agreement to establish the
Joint Clean Ener gy Resear ch and Development Center (JCERDC) on November 4, 2010to
promote clean energy innovation by teamsof scientistsand engineersfrom Indiaand the United
States. The overall aim of the JCERDC isto facilitate joint research and development on clean
energy to improve energy access and promote low-carbon growth. To achievethisobjective, the
Indo-US JCERDC supports multi-institutional network projectsusing apublic-private partnership
mode of funding. The JCERD has an estimated funding of Rs. 125 Crore (USDallar 25 million) by
the Indian Ministry of Science and Technology and the U.S. Department of Energy to be matched
with equal sharefrom consortiaspread over 5 years The programisbeing administered in Indiaby
the Indo-U.S. Science and Technology Forum (IUSSTF). Thethrust areas of JCERDC are solar
energy, building energy efficiency and second generation biofudls. DST iscoor dinating programmes
on Solar Energy and Building Ener gy Efficiency of JCERDC while biofuel programmeis
coordinated by DBT.

Solar Energy Research Institute for India and U.S. (SERITUS)

Thevision of the Solar Energy Research Institutefor India and the United Sates (SERIIUS), co-
led by thelndian Indtitute of Science, Bangdore(I11Sc) and theNationa Renewable Energy L aboratory
(NREL), Colorado (USA) isto create an environment for cooperation and innovation “without
borders’ to develop and ready emerging and revol utionary solar electricity technologiestowards
long-term success of India sJawaharla Nehru Nationa Solar Energy MissionandtheU.S. DoE’'s
SunShot Initiative. The overall goal of SERITUSIsto accel erate the devel opment of solar power
technol ogies by lowering the cost per watt of photovoltaics (PV) and concentrated solar power
(CSP) through abinationa consortium that will innovate, discover, and ready emerging, disruptive,
and revolutionary solar technol ogiesthat span the gap between fundamental science and applied
R& D, leading to eventua deployment by sustainableindustries. SERITUSwill addresscritical issues
in fundamental and applied research, analysis and assessment, outreach, and capacity building.
Throughout thisjoint effort, akey element isengaging asignificant base of Indianand U.S. industry,
that is dedicated and committed to devel oping solar energy for both countries.

TheThrustAreasof theinitiativeare:

« SustainablePhotovoltaics: Develop next-generation materials, devices,and manufacturing
processestailored to India sneeds, environment, and resource avail ability

+ MultiscaleConcentrated Solar Power: Overcomecritical scienceand engineering chalenges
for rdiablemultiscale (including small 25-500 kW) CSP systems

% Solar Energy Integration: Identify and assesskey technical, economic, environmental, and
policy barriersto enablearesearch agendafor technical readinessinIndia.

U.S.-India Joint Centre Building Energy Research and for Development (CBERD)

TheU.S.-IndiaJoint Centrefor Building Energy Research and Devel opment (CBERD) co-led by
the CEPT University-Ahmedabad and Lawrence Berkeley National Laboratory, Berkeley (USA)
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will conduct collaborativeresearch and promote clean energy innovationintheareaof energy efficiency
inbuilding with measurableresultsand significant reduction in energy usein both nations. CBERD will
focuson theintegration of information technol ogy with building controlsand physical systemsfor
commerciad/high-riseresdentid units. TheR& D tasksareintended for technology accel eration and
include building energy modeling and simulation, Monitoring and benchmarking of buildings,
Communication and control sintegration, Building envel ope and passive design, Advanced HVAC
(hesting, ventilation, and air conditioning) and lighting technol ogies, Therma comfort, Grid respongve
buildingsand Renewableenergy sourceintegrationin buildings.

6) Smart Energy Gridsand Energy Sorage (SEGES) Programme

DST in collaboration with the Research CouncilsUK (RCUK) led by the Engineering and Physical
Sciences Research Council (EPSRC), isaiming at strengthening collaboration between UK and
Indian research ingtitutions. Asastep towards promotion of research collaboration DST and RCUK
had jointly invited proposa sfor research projectsfocusing on Smart Energy Gridsand Energy Storage
with an estimated funding of £5 million by both DST and EPSRC. Both Smart Energy Gridsand
Energy Storage havebeenidentified by Indiaand the UK asareasof significancein providing solutions
to the problem of meeting future energy needs. Aninteraction meeting on Smart Energy Gridsand
Energy Storagewasheld on 27-29 June, 2012 at Bath, UK. Based on the recommendation of the
meeting, proposalswereinvited in one or more of the 4 areas, namely, Appropriatedistributed
storage technologies, On/off grid energy systems, DC networks and Control &

communications. 14 research proposal s have been received under the programme. Theseare now
being processed for possible funding, which isexpected by March, 2013.

7) Solar Technologiesfor Non-Power Applications

DST hassupported aproject to develop and demonstrate asolar thermal desalination plant which
harnesses solar energy, concentratesit and produces steam which inturnisused for desalination of
seawater. ThisMulti Effect Didtillation (MED) with Thermo Vapour Compressor (TV C) desalination
system consistsof aLinear Fresndl Reflector (LFR). KG Design Services(KGDS), Coimbatoreand
Nationa Ingtitute of Ocean Technology (N1OT) isimplementing the project. Thisplant will produce
desalinated water at therate of 6000 liters/ hr.

L o

Fig. 4.33: Solar —BiomassHybrid Seawater desalination plant in Ramanathapuram district of Tamil Nadu
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Inthetrial run, the plant has been successful in bringing down salinity from 26000 ppmto 2 ppm.
Land hasbeenidentifiedin Kuthiraimozhi village near Narippalyur, Ramanathgpuram. After successful tria
run at Coimbatore, the MED plant hasbeen established at thissite.

Projectssupported duringthecurrent year with industrial collaborators

« Development of Textured Znothinfilmsfor solar cellsfront contact applications using sputtering
technique and thedemonstration of itsperformanceinsliconthinfilm solar cells

Proj ect supported toresear ch labsand academic or ganization
< Development of CZTS (Cu2ZnSn4) based solar cell using magnetron sputtering

« Development of Nanopillar-based Photovoltai cCells-Process devel opment to deposit thin films of
high quality CdTeand CdS

% Development of Textured Trangparent Conducting Oxide Thin Filmsfor Solar Cell
+«  Fabrication and Characterization of 2D and 3D Metamaterialsfor Solar Applications

< Spectroscopic Sudieson Light Harvesting Hybrid Materid sand Potentid Applicationin Dye-senstized
Solar Célls

s Development of Solar collector field for asolar thermal power plant (Phase-1)

+«+  V-trough concentrator astechnology platform —Case study for enhanced output from photovoltaic
array powering acommunity scalereverseosmosisunit

+  Nano-Patterned Conductive Adhesivefor Metal-Polymer Inter-Connectorsin Solar Cell
s Experimentd study of flat plate solar collector usng nano-fluids

« Development of Solar Tri-generation System for Cooling, Heating and Potable Water

DST isimplementing Water Technology Initiative (WTI), aresearch based programme aimed at
development and proving of low cost convergent technol ogy solutionsfor domestic applicationto ensure
safedrinking water quality under real life conditions. The programme encouragesindigenousresearch
initiativesfor addressingissuesrel ated to water avail ability, water purification and water reuseandrecycling.
Theinitiatived so encourages scientific eva uation of technol ogiesand preparing of database of technologies
for referencing themin specific social context. Capacity Building of Academic/ R& D Indtitutionsand State
S& T Councilsinconducting R& D activitiesfor addressing water challengesa sofalsinthemandate of the
programme. The programme activitiesthusinclude devel opment of databaseto recognize and rank water
purification technol ogiesfor decentralized applications, capacity building of indigenousR& D ingtitutions
and academics, devel opment, field assessment and pil ot testing of technol ogy optionsfor drinking water
purification. Thefocus of the programme hasbeen on design and devel opment of low cost solutionsfor
domestic use of technologiesfor ensuring safe drinking water.
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Achievementsof XI Plan

Around 330 proposa swere mobilized, sincetheinception of the programmeand 145 projectshave
been supported so far. The programme has expanded to all the states except Jammu and Kashmir. The
activitiessupported under the programmeinclude Research and Devel opment, Demonstration, Upscaling
& Replication, Scouting of Technologies, Evauation of Technologiesand Capacity Building etc.

The specific achievementsof the programmeduring X1 Plan related to technol ogy optionsfor stand
alonedrinking water purification systemsfor rura schools, field assessment of technol ogical solutionsfor
arsenic, fluoride, iron and desalination of brackish water aswell as seawater, scientific evaluation of
variousindigenousy devel oped water purification technol ogiesin academicingtitutions, laboratories etc.

Onthedirectionsof Hon' ble Supreme Court, Winning, Augmentation and Renovation (WAR) for
Water Programme, to come out with research based technol ogical solutionsfor addressing variouswater
challengesin different partsf the country, wastaken up. Asapart of thisintervention, 23 projectsacross
10 States, weretaken up to address 17 different kinds of water challenges, related to various chemical,
micro-biologicd, and physical contaminants, lessper capitaavailability of water, mis-matched withdrawal
of water, etc. In addition, challengesto meet low per capitaavailability, surface runoff dueto geological
terrain, storage capacity for seasonal variations, rain water harvesting, seawater intrusion, augmentation of
water resourcesfor irrigation through utilization of seawater for high salt resi stant species, management of
reject water, etc. are also addressed. 11 of these projects have since been commissioned serving the
drinking water and other needs of nearly 1.50 lakh people in about 25 villages. Some of the notable
achievementsaswell asinitiativesto addresstheseissuesare el aborated below:

. Development and proving of Conver gent Technology Solutions:

a. BujaBuja(AP), Mamsapuram (TN) and Thiruppattur (TN): Thekey water challenges
werelow per capitaavailability, highlevelsof salinity, dissolved solids, bacteria, fluorides,
seawater intrusion, etc. Thewater treatment isachieved by pre aeration and pre chlorination,
presettling, multimediafiltration, micronfiltration, Reverseosmosisand UV trestment to produce
good quality product water. The process design ensuresthat morethan 90% treatment efficiency
isachieved in termsof suspended solids, hardness, Iron and total dissolved solidsand more
than 99% efficiency in bacteria/virusremoval from the product water. Reject water from the
treatment plant and entire wastewater generated in the villageistreated and made good for
irrigation. Throughthisintervention, 3000 familiesareableto get adequate drinking and domestic
water and thetreated waste water meetsirrigation needs of nearly 2000in BujaBuja, Andhra
Pradesh. Thevillagerspay regular contribution for maintenance of thewater treatment plant as
well. A amilar facilitiesin Mamsapuram and Thiruppattur, bothin Tamilnadu, areserving over
11000 familiesthrough supply of safe drinking water and about 4000 farmersarereaping the
benefit of irrigatinglandsthrough treated wastewater, which otherwiseflowsthrough thevillages
causing pollution and hedlth hazards.
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Fig.4.34: Birdseyeview of theWTP at BujaBuja Fig. 4.35: Inauguration of Water Plant at BujaBuja

b. Assam/Bihar/UP/WB: Thekey water challengeswereHighlevelsof Arsenic, bacteria. Aresnic
removal technologies based on iron adsorbents require aratio of Fe/As of 250 or more to
achievelow arsenic concentrationsin treated water. High Fe/Asratios generate more sludge
leading to higher costsfor itsdisposal and cumbersome maintenance. Arsenicfilter usedinthe
processhasFe/Asratio of 10, reducing the cost of the unitsand easy to maintain. Based onthe
feedback fromthevillagers, the pilot plantswere modified extensively to real site conditions
withtheuseof locally available material sthat can befabricated by plumbersmasonswithinthe
village. Thearsenicfreewater produced by Arsenic Removal Units (ARUS) deployedinthe
villages, generating 25 timesless 9 udge compared with other processes, costsabout Re 1 for 1
KL (averagemonthly requirement for afamily of 5). Through thisintervention, 6000 familiesin
42 villages are able to consume Arsenic free water, providing relief from gastic problems,
indigestion, skinallergy, lesonsand visblemarkson body, etc.

c. Pacheri Cluster and Beenchiri Cluster (Rajasthan): Thewater challengesherewereLow
per capitaavailability and over exploitation of ground water. People now are ableto get fresh
water from the constructed easy to maintain rain water harvesting structuresand Kundswithin
their premises, ensuring avail ability round theyear saving considerableeffort andtimeotherwise
spent of collection of water farm a place, which in many casesis 3-4 km away from home.
Villagersinthisarid zone, more so those beyond theage of 50, usedtofed paininthejointsdue
tohighlevel of tota dissolved solidsor Fluorideinthewater, reported relief after consumingthis
water collected and stored inthe Kunds. Through thisintervention 700 familiesin 9villagesare
abletoreap the benefit of getting drinking water round theyear. Through smilar intervention of
harvesting rain water from hill-dopesand its storagein community-based tanks, isbenefiting
2500 familiesacross 7 villagesin BichhiwaraCluster (Dungarpur Didtrict, Rgjasthan), and 6
villagesin Rupaichari Cluster (North TripuraDistrict, Tripura), bothin hilly terrain of tribal
aress.

d. Augustmuni and 3other villages(Uttar akhand): Thewater challengesherewere Low per
capitaavailability, highlevelsof suspended solids, bacteria, etc. Abstraction of water from
near-riversidewellsisnot favoured in the hilly regionson the assumption that the thickness of
aquifer isinsufficient to get enough yield. In River Bank Filtration (RBF) Project, recent
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experiences have been incorporated into anew concept, comprising methodological stage-
wise phasesof visud sitereconnaissance, geodetic surveys, field and laboratory investigations,
parameter determination and groundwater modeling, in planning new sitesin hills. Useof fast
and economical overburdendrilling, with eccentric bit and percussion drilling technique, found
suitablefor construction of production wellsin high-energy fluvial environments, typically
encountered in hilly areas, were adopted, leading to good yield of water freefrom turbidity.
25% of the project cost has been met by the Uttarakhand Jal Sansthan (UJS), who executed
theworksand also replicatingin other partsof stateaswell on other river banksin other States.
Significant potentid for thereplication of new RBF schemesexistsacrossvariousrivers, streams,
lakes, etc. Significant improvement quality of water round theyear inremoval of turbidity and
pathogens by RBF compared to direct surface water abstraction was noticed, based analysis
carried out at UJS Departmentd Lab, and other NABL accredited Labs. Throughthisintervention
5800 familiesin 4 villages are able to get about 70 liters per head of water, free from both
physica and bacteriological contaminants, every day.

Fig. 4.36: River Bank Filtration well at Karanparyag

e. Naripayuur/Ervadi (Tamilnadu): Thewater challengesherewerehigh salinity of seawater.
The process adopted was Solar Multi Effect Ditillation (MED), which was being donefor the
first timein the country. This6000 I ph, plant isin advanced stage of commissioning and 7000
people areto be provided with 15 LPCD for drinking and domestic use. Also, atwo stage
indigenous RO process of 6000 L PH capacity for Sea—water desalination using indigenous
membranedeve oped by CSM CRI, Bhavnagar hasbeenfabricated andingtdlationisin progress
at Ervadi village panchayat. Thework for second plant isin progress at the laboratory. The
automation and pressure energy recovery systemisbeing optimized.

II. International Cooperation

Department of Science & Technology aong with Research Agenciesof Belgium, Finland, France,
Netherlands, Germany and Spain had initiated joint proposalsunder India-EU Networking Pilot
Programme (New Indigo). Based on mutual consultation, acall for proposals named as ‘ Water
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Related Research’ was launched focusing on “ Waste Water Management including I ndustrial
and Agriculture” and“ Green Chemistry applied to Water Purification including Drinking
Water Purification”. The proposalsreceived in responseto the callswere shortlisted based on the
qudifying criteriaand shortlised proposd swereevd uated individudly by both the s des. Subsequently,
21 shortlisted proposalsreceived under the above Call and 9 projectswere supported.

R&D Projects

Somesignificant R& D Projects, supported under WTI and WAR for Water, during the current year
arelisted below:

% Silver nanoparticle-based point of usetest for Cr (111) determination in tannery contaminated
waters.

« Dedgncongderation andfied performancevaidationof high arsenicremoval weter filter packed
with lab-bech develoed materials.

« lon-Specific Resins and Membrane based systems/processto bring the level of Arsenicto
WHO limitsindrinking water.

% Scdentific Understanding of Defluoridation Employing Indigenous Resin and Comparisonwith
Activated Alumina

« Development of Low Cost Magnetic and Nano-magnetic Biocharsfor water Defluoridation

+«  Advanced molecular methodsfor detection and identification of bacteria contaminantsin potable
water purification

s Development of Nanoparticlesre ated water Qudity Framework for Protecting Source Drinking
Weter

« APilotscdestudy and Instalation of aPilot for treatment of wastewater Polluting River Ganga
inVaranas city usingaNovel Technology

< Ingdlationof Rainwater Harvesting Systemin Nagaand
% E-Tongue based detection and estimation of Arsenicin contaminated water

« Development and Scaled up Synthesisof Anionic, Cationic and Nano-ionic Flocculantsbased
onAmphotericAmylopectinfor Minera Industry Effluentsand Municipa Waste Water Treatment.

+ Designand Development of aBuoyancy driven Distillation Unit Powered by Solar Combi-
collector.

% Laboratory investigation ad field gpplication towardsthe effective defluoridation of water using
appropriately tailored sorbents

«  Sustainable Treatment of wastewater using Micro-algae and Bio-coagulant for bio-crude
production
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% Development of effective adsorbentsfrom wasterubber tirefor waste water trestment
+ Ranwater harvesting at Hmunpui(Mizoram)

< Management Planfor sustainable Devel opment of Unidentified HeterogeneousAquifer System
of Ghaziabad Tehsil, Ghaziabad District (Uttar Pradesh)

% Ensuring safedrinking water to thetriba householdsin Koraput Region of Odisha

+ Ranwater Base Community Managed Sustainale Solution for Selected Water Scarce Villages
of Mewat Didtrict (Haryana)

< Edablishing water plantsin Mudshi, Halodhar, M otaK anthariyaand Limbda (triba areaswith
surfacerun-off dueto geological terrain), SabarkanthaDist (Gujarat)

% Groundimprovement of dune sand fieldsfor water harvesting and moistureretention

+ Nove Low Cost Adsorbent materialsfor Defluoridaton of drinking water

< Development of aminebased polymer adsorbent for Defluoridization of drinking water
¢ Innovation demonstration and training: Devel opment of awater positivefacility

«  Impact of industrid growth onwater and soil quality and itshealth risk assessment with specia
referenceto heavy meta contamination

«  Assessment and Strategiesfor sustainable M anagement of water Resourcesusing remote sensing
and geographic Information systems

s Water qudity anditsroleinendemickidney diseasein coastd Srikakulam (AndhraPradesh)- A
synergic perception for assessment and remedies

+« Prediction of Lean Season Discharge of Springsfor Efficiently Managing it to Fulfill Water
Needsof the Mountain Inhabitants (Sikkim).

Technology Systems Devel opment (TSD) Programme supportsactivitiesaimed at devel oping and
integrating technol ogiesto evolvetechnol ogy systemsbothin theadvanced/emerging areasand intraditiona
sectordareas. Under the Programme, thefocusisoninter-disciplinary, multi-inditutiona technology feesibility
and devel opment of technol ogiesin certainidentified areas, assessment of feasibility of freshideas/ concepts
for their potentiad conversioninto useful technol ogy/product. Thespecific objectivesof the Programmeare
to:

e  deveopandintegratetechnologiesfollowing aholistic approachinidentified arees;
e  promote gpplication of modern/advanced technol ogiesto socio-economic problem solving;
e  promotemodernization of traditional technologies, toolsand skills;

e facilitateenhancing quaity and performanceof thetraditional/non-traditional items;
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e  encouragedevelopmentsin application of R& D activities; and

e  promoteactivitiesaimed at improving technology, technique, materia, methodsand other gppropriate
activitiesconducivefor development of technology statusinidentified aress.

Duringtheyear, following broad sector swerefocusof TSD Projectsfor development of state of
the art technology systems.

e Water Purification

e  Surface Engineering modification and rejuvenation of Traditional Crafts

e  Informationand Communication Technologies

e |nnovativeCivil Infrastructure Technology Systems

e  GlassTechnology Upgradation Programme

e  Bio-molecular & Conducting PolymersDevicesincluding Platform Technologies
e  Ceramic Technology Upgradation Programme

e  Deveopment of Microwave based systems

e WadgteUtilisation

e  MiscdlaneousTechnologies

Summary of the progressmadein some of theimportant areas, which weretaken up for technology
developmentisgiven below:

1. Water Purification

Thefocusisprimarily onremova of arsenic, fluoride, sdlinity andironfromwater. Anintegrated plant
based on ceramic microfiltration membrane (80000 L PD capacity) and brackishwater reverseosmos's
membrane (30,000 LPD capacity) for drinking water supply wasinstalled on the bank of Ichhamati
River a Taki Muncipality, Kolkata, West Bengal. The plant has beenimplemented by CSIR-CGCRI
and CSIR-CSMCRI inassociation with thelocal bodiesof Taki Muncipality, Teki and Public Health
Engineering Department, Hasnabad Subdivision, Govt. of West Bengal .

a) Bio-degradable/Bio-medical Polymers:

Thesepolymers, dueto their outstanding characteristics, arefindingincreasing applicationsin
household, transport, industrial and agriculturd fields. They ared soincreasingly used asartificia
organ and transplant in various biomedical applications. One of the solutions is to use
bi odegradabl e polymers based on microbial/agricultural/forest resources. Thistechnology is
recent oneandisbeing fervently pursuedin every part of theworld. In addition to the Community
level Water Technology Devel opment Programme projects, progress of the on-going projects
sponsored under this Core-group werereviewed during theyear.
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2. AlternateFuds:

The department has carved out aniche areato addressvarioustechnological aspectsrelated to bio-
fuels. Thefocusof activitiesunder thisprogrammeismainly on technology related applicationsand
systemintegrationin bio-fuels. Department hasinitialy focused on potential and problemsrelated to
theapplication of Straight Vegetable Oils(SV Os). The department hasthe mandate to support R& D
related to devel opment, demonstration and field trial s of varioustechnol ogiesrelated to bio-fuel for
variousapplicationsand activitiesto promotethe use of bio-fuelsand utilization of their by-products
to produce va ue added chemicals. Following projectswere supported inthisareaduring the year:

HCCI modeof operationto reduceemissionsininternal combustion engines: Experimenta and
numerica investigations

Production of Green Diesel from Non-Edible OilsUsing Supported Nano Metal Catalysts
Physico-chemical Characteristicsand Storage Studies of Jatrophaand Karanja Seeds, Oils
andBiodiesd

Industrial Scale Production of Biodiesel by the Transesterification of Jatropha/Castor Oil Over
Nanocatayss

Fud Spray and Combustion Visudization Using Endoscopein Biodiesd Fuelled Direct Injection
Enginefor Optimal Fuel Injection Strategy and Emissionreduction

Vaorization of glycerol for biodegradable base Addition to Biodiesdl viabiolubricants
Installation of novel biomasspyrolysispilot plant and its performance eva uation for bio-oil
production using different biomassfeedstocks

Designand Development of Horizontal Gasifier for Biomassmaterids

Glycerol-based Carbon Acid Catalyst for the Production of Ethanol and Value-added Chemicas
fromBiomass

Devel opment of amode switching biogas—biodiesal/diesel HCCI enginewith ahigh pressure
commonrail injection system

Studiesof Thumba (Citrullus Colocyntis) Seed Oil on Engine Performance, Combustion and
Exhaust Emission Characteridtics.

i) Development of amodeswitching Biogas—Biodiesal / diesel HCCI Enginewith ahigh

pressurecommon rail injection system
-——=- - l Inthisproject astate of the art automotive common
| S J - rail diesel engine was modified to operate in the

SIS _ HCCI and dual fuel modeswith biogasasthemain
and diesel astheauxiliary fuel. A special real time
controller based on aFPGA systemwhich cangive
completeflexibility in all injection parameterswas
developed and interfaced. Experimental setup
Experiments and simulation studies are being
conducted inthe HCCI mode. Thefinal deliverable
will bean enginethat will maximizethe useof biogas
with minimum emissionsby automatically switching
between diesel, HCCI and dua fuel modes.
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i) Combustion, Material Compatibility, and EngineTribology | nvestigationsin a Biodiesel
Fudled Turbo-charged Transportation Engine

Thisproject looksat the possibility of using biodiesel inamodern transportation diesel engine
based on commonrail direct injection (CRDI) technology, wherethefuel injection pressures
areashigh as 1400-1600 bars. Thisstudy also exploresthe effect of using variableinjection
timings and exhaust gas recirculation on the performance and emissions of such modern
trangportation engines.

Thisstudy isconducted by 11 T-Kanpur in collaboration with Tata M otors Pune on amodern
automotive CRDI diesel engine (Fig.4.38). Approximately 1000 liters of biodiesel hasbeen
produced in-housein Engine Research [aboratory of 11T Kanpur for these enginetestsin pilot
plant (Fig. 4.39). Thisproject a so eval uates engine performance, emissions, power and torque
characteristics, fuel consumption, lubricating oil degradation etc. for biodiesel and comparesit
with the basdlinedatafrom minera diesdl.

Fig. 4.38: CRDI Diesel Engine coupled with Eddy Fig. 4.39: Biodiesel Pilot Plant
Current Dynamometer and Controller

3. Information & Communication Technology (ICT) Systems:

Under thisarea, thefocusison devel oping technol ogies, which promote application of information
technologiesfor the benefit of general masses especially rural people. Following projects were
supported inthisareaduring theyear:

Internet MultimediaSearch Enginefor information retrieva in distributed environment.
Development of Computationa Framework for theAutomated QuantitativeAnalysisof Cardiac
MRI

e  AnEfficient Multimoda Human I dentification System with Reduced Recognition Time

i)  Development and implementation of amodel telepsychiatry application for delivering
mental health carein remoteareas(using amedical knowledge-based decision support
system)

Thisproject amsto devel op and implement amodd telepsychiatry goplicationto ddiver menta
hedthcareto underserved popul ation of remote areasusing amedica knowledge-based decison
support system. The project involves development of anet-based, logically linked clinical
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diagnostic and management decision support system that would function asthe e-psychiatrist
or avirtual psychiatrist. For this, the Tata Consultancy Services Ltd isthe collaborating
partner. Thetelepsychiatry application, i.e. the* E-psychiatrist model’ hasbeen devel oped as
abilingua (Englishand Hindi) expert system for identifying and managing 18 human psychiatric
disorders. Theproject isbeing piloted at three sitesi.e. Bilaspur in Himachal Pradesh, Srinagar
in Uttarakhand and Srinagar in Jammu & Kashmir. The* E-Psychiatrist Model” , whichis
unique and first ever such system in the world, would greatly serve the purpose of the
Minigtry of Hedth & Family Welfare, GOI, for effective delivery of mentd hedth careinremote
aress.

4. SurfaceEngineering modification and r g uvenation of Traditional Crafts:

Theprogram includesdemondtration of technology initiativesat micro-leve, training of thecommunity
and creating loca technology base. Highlightsof some of the specific projectsinclude

Development and setting up of aproto-type plasmasystem for surface modification of Angora
rabbit fibretoimprove processing at Kullu.

Setting up of eco-friendly plasmasystemto coat brassarticlesby silicacoating at Metal Handicraft
Service Centre, Moradabad

Preparation characterization and performance study of solid lubricant and wear res sance surface
coatingsontextile machinery componentsat |ocal textile cooperativesat Coimbatore.

Plasmanitriding for theimproved performanceof cutting machinery intyreindustry at K ottayam.

Devel opment of an eco-friendly protective coating for wood craftsinindiaby Shriram Ingtitute
of Industrial research, New Delhi

Plasma Treatment of Brass Valvesto Enhance Rubber to BrassBonding

Department of Science & Technology and Industry (M/sTriton Valves) jointly sponsored this
project. The objective of thisproject wasto scale up eco-friendly plasmaetching processto
treat brassvalvesto improve rubber to brassbonding to anindustrial scale (5000 valves per
batch). FCIPT hassuccessfully developed and commissioned industrial scalereactor at M/s
Triton ValvesLtd. Mysore. The plasmatreatment provides extremely good rubber to brass
bonding. The plasma processis environment friendly thus, eliminate the use of hazardous
chemicds

VNS APV

BrassValvesper batch commissioned at M/sTriton Valves, Chamber

Mysore
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i) Development of Industrial Scale Atmospheric Pressure Air Plasma System to Treat
AngoraWool for HIFEED, Ranichauri and Weaver 's Society, Kullu:

A prototype system was successfully established in the Angora Cottage Industry at Kulluin
2009 for spinning of 100% Angorayarn and making newer productswith the support from
Central Wool Development Board, Ministry of Textiles, Govt. of India. Sincethen there has
been demand from AngoraFarmersfor establishing such plantsamongst Angoraindustry clusters
of thecountry.

Thisproject was sanctioned by DST to develop and demonstrateindustrial scaleatmospheric
pressureair plasmatreatment system to modify the surface propertiesof 1 mwideAngoraweb
to improveprocessing of Angorawool. FCIPT,IPR transferred theknow-how of thetechnology
to M/sInspirOn Engineering Pvt. Ltd.

Thefull scaleindustrial plasmasystem for processing of Angorawool has been devel oped by
M/SInspiron Engg Pvt. Ltd., under technology licensefrom FCIPT-IPRand NID. Thissystem
hasbeeninstalled at HIFEED, Ranichauri, Uttarkhand and Weavers Society, Kullu. Thisstate
of theartindustrial scalesystemisthefirst oneintheworldfor Angorawool processing using
plasmas.

Innovative Civil Infrastructure Technology Systems:

TDT Division of DST has established a core-group on “Development of Civil Infrastructure
Technologies’ to find sustainable, energy efficient and cost effective solutionsin four distinct sectors
viz Housing, Roadsand Traffic Engineering, Bridgesand Hy-oversand Civil Congtruction Materials.
The core-group has organized two round table workshops at Chennai and Jorhat and aresult over
20 projectsare under active consideration.

Following projectswere supported during theyear:
e  Ecofriendly bricks. A new materia in Civil Engineering

e  New Building System for Affordable Mass Housing using Glass Fibre Reinforced Gypsum
(GFRG) panéls.

e  HedthMonitoring of Buildingsusing Wireless Sensor Network.
e  Development of Technology for making flooring and wall tilesusing KotaStonewaste.

e  Experimenta and Anaytica studiesfor the short andlong - term behaviour of Epoxy bonded
steel- concrete composite bridges.

e  Deveopment of reponse evaluation systemfor RC frameswith masonry infills under dynamic
loading conditions

e  Development of warrantsfor the use of modified bindersfor improved performanceof flexible
pavements.

e AndyssandModelling of Risk for Tunnel projects.
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Guiddinesfor theuse of Geo-cdllsin flexible pavements.
Segmenta composite Slabsfor bridge decks.
Redtrained earth structuresfor sustainableinfrastructure.

i)  Development of technology for makingflooring and wall tilesusing kota stonewaste’.

Globa growingindustridizationisgenerating variety of waste causing environmenta pollution.
Environmenta concernsarevery vital areato consider inagresat way. Inthecongtructionindustry,
large numbersof natural resourcesare used widely. Stoneisamongst one of them. Kotastone
whichismostly produced in Rgjasthan at K ota, Jodhpur, Sawai Madhopur, Bundi, Jhalawar
etc. isproducing huge amount of wasteintheform of broken pieces, dust and durry. Around 2
milliontonsof finished kotastonefor construction isbeing produced intheseareasannualy. Out
of thisaround 2-7% of wasteisa so generated annually affecting theenvironment inabig way.
CSIR-CBRI, Roorkee hastaken initiativejointly with Rgjasthan State Pollution Control Board
(RSPCB), Jaipur to develop an appropriate solution and come-up with a focussed R& D
proposa. Theoutcomeof thisproject would be an appropriatepilot level technology for making
flooring and wall tilesthrough value addition. Thiswill not only reduce the load on natural
resources substantially but al so generate employment along with added profit toindustry. The
outcomewill beutilized by existing kotastoneindustry of Rajasthan by adopting the devel oped
pilot level technology

i) Development of Fiber Bragg Grating (FBG) Based Distributed Strain Sensor System
for ConcreteBridges

The planned outcome of the project is design and preparation of FBG sensorsarranged in
array/matsfor sensing distributed strainsin astructure. Thisaso involvesbonding fixturesfor
FBG sensor mats, mounting system for packaged sensorsin cementitious structures apart from
gtrain and temperature discrimination technique. Thiswill ensurethewider usage of FBG sensor
for digtributing strain sensing for bridgesand other modesfor civil-infrastructura agpplicationsin
public domain (society) and industry for their safe operation. The FBG sensorsareto beingtal led
on |laboratory beamsaswell asinarea bridge.

Simultaneoudly, abox girder bridge over
the Hindon River near Ghaziabad
belonging to Ghaziabad Devel opment
Authority (GDA) has been chosen. The
following sensors were installed
(embedded in concrete) in the soffit of the
one of the span (P2-P3) of the box-girder : : :
bridge asshownin Fig. 4.42. I .

LT | ¢
er Sensorsonth

|
S

a Fig. 442: A View of FBGs and  Fig. 4.42: AView of FBGsand oth e Soffit
Other Sensorson the Soffit of the  of theBox Grider Bridge

Box-Girder Bridge

VW- sensors across the middl e section of the box-girder- three numbersacrossthewidth
wereingtdledinthelongitudina direction.

b. Atthesamelocation FBGswerealsoinstalled near the VW-sensors.
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i) Health Monitoring of Buildingsusing Wir eless Sensor Networ k

The present assignment envisages the devel opment of methodol ogy to monitor the physical
parameters using wirelesstechnol ogy to describethe health of complex building. Further, the
research work aimsto devel op numerica model using FE technique based on measured response
thereby ng the health of building by performing modal updating. The evolved technique
will beimplemented on existing building to establish the sengitivity of system under ambient &
forced condition.

Experimentd investigationshave been attempted on asted cantilever beam (Fig.4.45) for damage
identification. The dynamic monitoring of acantilever steel beam hasbeen carried out under
freeand forced-vibration condition. Theforced vibration wasintroduced using Long stroke-
shaker connected closeto the fixed end of the beam. The experimental setup consists of a
cantilever beam (1000X 75X 8mm), Wireless accel erometer motes(Microstrain), Base-station
and signal display & processor, Long-stroke shaker and signal generator.

8 mm

1 3
1000 mm—-| |'—-| B

75 mm

Fig. 4.43: Geometry and Experimental setup for cantilever steel beam along with sensor placement
iv) New Building System for Affordable MassHousing using GFRG Panels

Thereisatremendous need in Indiato devel op technologiesfor affordable masshousing that
enablerapid construction and contribute to sustainable devel opment, by using eco-friendly
materialsand minimizing the use of cement, stedl, river sand and water. |1 T-Madrashascome
up with such aproposal, using prefabricated panelsmade of Glass Fibre Reinforced Gypsum
(GFRG) that are madefrom processed phospho-gypsum (recycled industrid wastefrom fertilizer
industries). Also, aGFRG/Rapidwall Building Structural Design Manual has been recently
published by BMTPC, based ontheresearch already carried out at 11 T Madras.

v) Eco-friendly Bricks: A new material in Civil Engineering

To cater the need of rapidly growing and demanding infrastructure industry, microbe based
formulation ‘ Charuzyme' has been developed for eco-friendly preparation of bricks at
Department of Biotechnology, PDPIAS, CHARUSAT. The soil type used for brick preparation
isrestricted to fertile soils (Farm Soail) only. Soilswere collected from different part of Gujarat
and characterized. Thetechnology devel oped savetime and cost asduration of conventional
brick preparation takes 15-20 days while devel oped process takes only 4-5 days and with
reductionin cost up to 50%. Semi automated brick molding machine hasbeeninstalled with
capacity of 10,000 bricks per day.
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FigurelL egends
Fig. 4.44: Different typesof soilsused for brick preparation
Fig. 4.45: Mass production of CHARUZYME

Fig. 4.46: Pre-processing of soil and CHARUZY ME before
brick preparation

Fig. 4.47: Different types of Molds used

Fig. 4.48: Drying of Bricks

6. Glassand Ceramic Technology Upgradation Programme:

Under thisprogramme, projectsaming at technol ogy upgradation and devel opment have beeninitiated
intheareasof optical glass, ophtha mic glassand unorganized small sector glassindustry of consumer
items (Firozabad glassindustry). The objective of thisprogrammeisto develop commercialy viable
technol ogiesof interest to either existing industriesor start-up companies. Progresses of the on-going
projectswerereviewed during thereview.

i) Development of new designs and products based on the indigenous materials, skills
and infrastructureof Purdilnagar bead cluster

This proposal hasits genesisin one of the visits made by the Group of Experts (GOE) on
Technology based intervention, to Glass Bead unorganized micro and smd| scaleindustry cluster.
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Thiscluster islocated in Purdilnagar, in Hathras District of Uttar Pradesh. Overall thisproject
amsto contributeto theemployment generation for theregion; consderingitsindigenousskills,
technology and infrastructure astheimportant aspectstowardsthe earnings of the sector and
eventualy itssustai nable devel opment. Project al so expl oresthe craftsmanship (each bead and
bangle being handmade) asauniquevaueand will cel ebratethe samein the product outcome.
Project isal so exploring new marketsfor the craftsmen; taking themto thevenuefor saling the
devel oped productsand sharing their skillswith thelarger audience through demonstrations.

i) Development of Production Technology for Protective Coated Precision Plastic
Bi-aspheric L ensesfor Indirect Ophthalmoscopy

The broad objectives of this project includes devel opment of theindigenoustechnology for
large volume production of cost-effective high quality protective coated precision plastic bi-
asphericlenses(PBLSs) for indirect ophthal moscopy of powers20 & 28 diopters. Thedesign
studiesare completed by CSIR-CSIO; inserts/ diesare being devel oped by CSIR-CSIO &
CIPET, flow and shrinkage anaysiscompleted at CI PET; optimization of Injection Moldingis
inprogressat CIPET; smilar optimization studiesfor Sol-Gel Coating arein progressat ARCI.
Few batches of injection molded and precision coated lenses are produced and evaluated.
Comprehensive Tolerancing analysisisbeinginitiated by the participating ingtitutes. The project
isprogressing asscheduled with encouraging results. Thisanalysiswill befollowed by fiedtrias
at pre-designated eye-care centersfor eval uation of Injection Molded & precision Protective
Sol-Gel Coated PolyCarbonate Bi-Aspheric Lenses of powers 20D & 28D for Indirect
Ophtha moscopy.

Fig. 4.50: Cr-Zr-Cu
inserts

l' It

Fig.4.51: Upper Portion Uncoated & Lower Portion  Fig.4.52: Sol-Gel Coated I njection M olded Bi-Aspheric
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Plasma Fused Hercynite
(FeO.AlL,O,)

| Fig. 4.53:
i) Development of Magnesia Hercynite bricks.

Rotary kilnisused asthemain equipment for the production of Portland cement. Out of various
alternative materials, Magnesia-Hercynite brick isonewhich can replace MagnesiaChrome
brick for usein theburning and transition zone of cement rotary kiln, dueto itsthermo-elagticity
property and compatibility with molten cement clinker. Hercyniteisaspine group of mineral
whichisnot availablein natureand it issynthetically prepared by sintering aswell asby fusion
routein EAF. Inthisproject magnesiahercynite brick hasbeen devel oped by using syntheticaly
prepared fused hercynitethrough plasmafusion routeto replace the Magnesia Chrome bricks
for gpplicationin cement rotary kiln.

iv) Development of Magnesia Galaxite bricksfor Cement Rotary kiln.

Rotary kilnisused asthe main equipment for the production of Portland cement. Generally
MagnesiaChromebricksarebeng usedinthe burning and transition zone of rotary kiln. Chromite
posesagresat environmental problem duetoitscarcinogenic nature. To overcomethisproblem
scientistshave been working to devel op aternativerefractory materids. Out of variousdternative
materials, Magnes a-Gal axite brick isonewhich can replace MagnesiaChromebrick for usein
the burning and transition zone of cement rotary kiln, duetoitsthermo-elagticity property and
compatibility with molten cement clinker. Galaxiteisaspinel group of mineral whichisnot
availableinnatureanditissynthetically prepared by sintering aswell asfusionroutein EAF. In
thisproject magnesiaga axite brick hasbeen developed by using synthetically prepared fused
gadaxitethrough plasmafusion routeto replace magnesiachrome bricksin cement rotary kiln.

Plasma Fused Galaxite
(MnO.AILLO,)

Fig.455: Fig. 4.56:
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v) Development of improved quality glass, compatiblelamp Torch and High surfacefinish
Diesand Moulds’

Theproject aimsat upgrading the quality of Glass beadsto match theinternationa standards.
Asof now, thereisvariety of glasscompositionsand colorsavailable. It would, therefore, be
necessary tolay thefoundation by identifying base glass compaositions, which would primarily
be based on Soda Potash & Barium Glass compositions. Subsequent to that the colorants
would be identified to get the desired stable colorsin the glass. Apparently, the new glass
composition would requireachangein thework practiceswhich may involveredesigning of
lamp torchesand suggest amethodol ogy to bring about the desired changesin the shortest span
of timewith due regard to adaptability by the Artisans, Entrepreneurs ,etc. To improvethe
surfacefinish of beads, it would be necessary to identify the suitable materialsfor thedies &
mouldswith requisite surfacefinish, which shall form theintegral part of thisproject. Glass
devel oped havelow thermal expans on, high durability and higher refractiveindex compared to
local glasses, therefore, the beads of two or more glass combination are compatiblewith each
other to do not crack during the making of beadsby flamework. Beads made of these glasses
shine better and do not weather during the course of its application. Developed dies gave
requisite shining on the surface of beads. The observations of bead makerswere a so recorded.

'

Fig. 4.57: Drawing Of Molten Glass Fig. 4.58: Making Of GlassRod

7. Molecular Electronics, conducting polymers and Non-invasive and other biosensors
program:

This programme aimsto establish the technical feasibility of emerging conceptsin the areas of
Biomolecular sensors, conducting polymer based microactuatordartificia muscles, molecular eectronic
devicessuch asMemory Switching, Logic Gates, diodes, Organic electronicsdeviceslike Light
Emitting Diodes(OLEDs), Organic Field Effect Trangstors, Organic ThinFIm Transstors (OTFTS),
Organic Photovoltaics(OPV's), Biofud Cedlls, Bio-photonics, lon Sdective FET (ISFET), Electronic-
Nose-Tongue-Vision, Bio-metrics, polymer based sensorsfor Biological Fluids, Bio-chips, Tactile
Sensors; Microfluidics, Energy Devices, Super Capacitors, Information storage (memory) devices
based on conducting polymers, Self-assembled M onolayers, Langmuir-Blodgett filmsand other Thin
films. TheMolecular electronics isa fast emerging areaof nanotechnology whichisconcerned with
the e ectronicand optod ectronic propertiesexhibited by severa classof organic molecules, fullerenes,
carbon nanotubes, graphene, conducting polymers and biological materialssuch asproteinsand
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nucleicacids. Biomolecular el ectronicsisasub-areawhich integratesthe biomoleculeswith the
electronicsthrough atransducer. A maor outcome of research in biomolecular electronicsisthe
development of biosensorsfor health care diagnosticsespecialy of non-invasivetype.

Progresses of al the projects sanctioned under this Core-group were reviewed during the year.
Following projectswere sanctioned during the year:

Devel opment of nanopiezoel ectric sensor

Organized assembliesof peptidesand proteinsimmobilized in nanoporoustemplates: Designing
atool to study fibrillogenesis

Flow Injection Analysis—Electro-chemical Detector (FIA - ECD) for Biochemical Anaysis

Design, Devel opment and Technology Transfer of high power diode pumped Nd: YAG laser
with frequency doubled output

PerformanceAppraisal of aFGMOS Transistor by using QD Floating Gatein 45nm Regime

Development of el ectrochemical based biosensor for detection of lymphaticfilarial parasite,
Wuchereriabancrofti, in vectors.

Demonstration of energy storage prototype hybrid supercapacitor device using nano hybrid
meaterids.

Designand devel opment of multimodal optical microscopeusingfourier optica imageprocessing.
Bacteriorhodipsin —A statusreport

Rhodopsin, asthefundamenta photosynthetic proteinintheretinaof theeyefor vision purposes,
was known for a long time. The fact that they can be produced using bacteria like the
Hal obacterium Salinarum was observed about forty yearsago. Dueto itsunique properties,
thisprotein and its mutants have potential applications in developing all optical memories,
switches, logic-gates, sensors, optical limitersetc. Availability of thisprotein to develop these
technologiesisextremdly difficult and dsoisvery expensive. There havenot been much focused
effortsin the country to producethisproteininthe past.

A group of investigators were encouraged to devel op techniquesfor the production of base
materials and then optimize the same for larger production. Innovative methods had to be
developedfor thispurpose. Aninitial seed grantsweregiventothreeingtitutionstodevelopthis
material. Two of theinstitutionswere more successful in doing so. These groups are being
encouraged to set-up production plantsto supply the proteinto end-usersfor device devel opment.
Similarly, end-user groupsare a so being formed. Theseteamsarefocussed on making thin
films, optica devices, memoriesetc. Thereisconsiderable progressintheseeffortstoo. There
have been many focused discussion meetingsunder theauspicesof DST to further thisprogram.

Photoactive biomolecules are in great demand for the development of optical and electro-
optical sensors. Inthisregard, Rhodopsinswhich are proteinsand vital to animal and human
visonareparticularly important owing totheir sengtivity tolight and optical cgpabilitiesunmatched
by synthetic molecules. Infact, severa countriesareintensely, but somewhat covertly working
on these molecul es, bacteriorhodopsin extracted from purple bacteriain particular. So much
S0, suddenly thereisadearth of commercia sourcesfor thesemoleculesand whereitisavailable,
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itissold at an exorbitant cost. Ability to make and manufacture rhodopsin based photonic
componentsfor devicegpplicationsgo along way in establishing technol ogical supremacy inthe
areasof Molecular electronicsdevices. The program wasfunded with two major objectives.

(&) To prepare BR moleculesfrom purple bacteria(b) s multaneoudy devel op photonic devices
based on thed ready established propertiesand to useavail ablefilms for the high-end gpplications.

Thefollowing arethe outcome of the effortsduring this period:

1. A smdl scadeproductionfacility wasset-upfor bR at IMTECH, Chandigarh.

2. A processfor production of bR hasbeen developed at UAS, Dharwar.

3.  Aprocesstodevelop bR filmisbeing developed at SSIHL, Prasanthi Nilayam. Thefilms
aretested for their optical absorbance quality and found to be comparableto theimported
film.

i) Field testingand commer cialization of polymer-gel-based PbO,-Car bon Ultr acapacitor
System for rural lightingand ride-thr ough in power conver sion applications’

Under this project aUltacapacitor based lighting system that has been devel oped has wide
range of power conversion applicationsespecialy for rura and remoteregions. TheHybrid
UltraCapacitors (HUCs) are conceptualized and tested at 11Sc. The conventiona pasted-type
lead-acid battery el ectrodesrequires ow charge (C/10 rate) and discharge (C/5rate) schedules
for sustaining thedesired cycle-life. TheseHUCscan befast charged and have shownlong
cyde-life. Thehybrid battery —ultracgpacitor sysemisanove codt-effective subdtrate-integrated
PbO, positive plates are used to replace the conventional platesto circumvent the aforesaid
problems. Lead sheets are used as substrate for positive plates that are subjected to
electrochemicd formation cyclesduringwhichathinlayer of PoO, isformed onthelead substrate.
Sucheectrochemically formed substrate-integrated PO, positive plateshave severd advantages
over theconventiona positiveplates; in particular, SI-PhO, plates can be charged and discharged
quickly with high faradaic efficiency and exhibit high cycle-lifein addition to their high power
density. SI-PbO, platesare easy to prepare and hence are cost-€ffective. Among Pb-C HUCs
with flooded, AGM and polymer gel the Pb-C HUCswith gel configuration exhibit the best
long-term performance.

About 10 unitsof 12V/200F PbO,-AC HUCswere assembled, seal ed and tested.
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Fig. 4.59:HUC based L ED lighting systemsbeing Fig. 4.60:Pedal char ger sfor theHUC
tested
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iil) Development of micro-electrodearraysfor electrochemical application.

Microelectrodearrays have excellent e ectrochemical sensitivity for thedetectionof ultralow
concentrationsof analytes in biological samples, toxic wastes, Industrial effluents, ground
water etc., Gold microelectrode arrays, of €l ectrode diameters, starting with 250 micronsand
progressively decreased to 100, 50. 25 and 12 microns, have been produced at |1 T Madras.
Circular arrayswith amaximum of 9000 el ectrodesand rectangular arrayswith amost 21,000
electrodes have been fabricated. These have been tested for the electrochemical sensing at
CECRI, Karaikud for applicationswith very good results, with ppb levelsof lead, cadmium
and zinc aswell as bio molecules such as dopamine detected successfully. Electrodes of
diameterslessthan 50 micronsarenot readily available commercidly eveninternationally and
so the product hasthe potentia in global market.

iv) Development of fabrication facilities for optoelectronic devices based on molecular,
polymericand compositematerials

A state-of-the-art inert atmosphere glove
box systemwasdesigned. Thisglovebox is
fabricated by the combination of three
specially designed glove boxes inter
connected with each other through largeand
small anti chambersand enablefabrication,
deposition of organic, inorganic and
composite materials and their electrical,
electrochemical and optoelectronic
characterizationin-Situ..

This complete |aboratory was funded by —— ey
Department of Scienceand Technology and ~ Fig. 4.61: DST Sponsored Cent
ishoused at the Center for Nanotechnol ogy,

Indian Ingtitute of Technology Guwahati and hasbeen named as* Center for Organic Electronics’.

e

reaI 1 T-Guwahati.

V) Lowcost DyeSensitized Solar Cell Technology: An alter native of Silicone Based Solar
Cdl

Dye Sengtized Solar Cell (DSSC), athird generation photovoltai c technology hasemerged as
asubtledternativefor the contemporary Silicon based technology in termsof production and
costing. Under thisproject, low cost purely organic dye moleculesasalight harvesting material
indyesolar cell hasbeen developed. Thesedyesareeasy to synthesizeinlaboratory aswell in
bulk without using precious metals either as catalyst or in dyeitself.Moreover, DSSC was
scaled up to 3cm?in order to power amotor. DSSC can befabricated on theflexible plastic
substratetoyield aflexible solar cell for many indoor and outdoor applications.

vi) Quantum dotsbased hybrid organic-inorganiclight emitting diodes

Organic light-emitting devices (OL EDs) have been identified asadominant new technology
poised to redizethe next generation of flat pand displays. OLED performanceisexemplified by
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wideviewing angles, high color contrast, and low power consumption ascompared to emissive
liquid crystd displays. Theaim of the project isto devel op quantum dots based hybrid organic-
inorganic light emitting diodes. Quantum dots, when excited by el ectronsand photons, emit
bright, steady light at anarrow wavel ength band whiledrawing very little power. Using aself-
assembled singlemonol ayer of QDs, sandwiched between two thin filmsof molecular organic
semiconductors, the QDsfunction exclusively aslumophores. Integration of QDsinto organic
LEDshasthepotentia to enhancethe performanceof thinfilmlight emitters, and promisesto be
arichfield of scientificendeavour.

Wasteutilization, recyclingand M anagement:

Waste management in itsentirety representsabig agendafor the country involving the Governments,
every segment of thesociety and every individua . Keeping technologicd interventioninview, PAC of
the Technology System Programme hasidentified thefollowing three areas, to begin with, toinvite
project proposals, thefirst two being intoxic category: i) Electronic Waste, ii) Hospital Waste, iii)
Plastic Waste. The aim of this area was to devel op technologies and processes which not only
dispose off thewaste but are also equally effectivein valuerecovery from thewaste. In addition,
certain Hazardous Waste with industry focus was also identified for technology devel opment.
Progressesof thefollowing projectswerereviewed during theyear:

e  Utilization of BananaStem for Paper Making.

e  Recydingof plasticswastefrom e ectrica and dectronic equipments(WEEE): Lifecycleandyss
& gdrategiesto reducetheenvironmental impact.

e  Adapting asuitabletechnology for there-cycling of the Paper Pulp and Textile dye Industry
wastes

i)  Recycling of Plastic Waste from Electrical and Electronic Equipments (Weeg): Life
CycleAnalysisand Strategicto Reducethe Environmental I mpact

The proposed research broadly focuses on separation of plastic componentsand partsfromthe
e-waste, value addition of the same through blending with various other additives such as
compatibilizers, impact modifiersand nanomateria s (asfillers) for variousend-use gpplications.
Toxicity analysisof the plasticsderived from e-waste isanother approach to check their effect
ontheenvironment. The present study would a so propose potential application arenawherein
thesee-waste plasticsshall beeffectively utilized.

i)  Utilization of Banana Stem for Paper M aking

Indiabeing thelargest producer of bananain theword, about 10.0 million tonnesof ovendried
materid isgenerated aswaste from bananaplant. The pulp also hasablend of long fibersand
short fibersinequal proportion. After fractionation, short fiber fraction of the pulp wasfound
suitablefor making glassine, greaseproof and barrier papersasit hasvery highair resistance
evenwithout any mechanicd treatment. Long fiber fraction of the pulp hasvery high doublefold
valuesand physical strength propertiesliketear and tensile strength. Assuch bananastem can
be blended with wheat straw or bagasse up to 10% prior to pul ping, which may reducethe use
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of imported softwood/hardwood pul p, used asreinforcement fibresin agro res due based paper
mills. Suitable device for dewatering banana stem wasfabricated (Fig. 1). Wet cleaning of
dewatered bananastem wasfound effectiveto preservethefiberousmaterial for longer period
of time(Fig. 2).

Fig. 4.62: Dewatering devicefor bananastem Fig. 4.63: Wet cleaning of banana stem fibers

9. Development of Microwave based systems.
Design and Development of 42 GHz, 200 kW CW/L ong Pulse Gyrotron

A 42 GHz, 200 kW CW output power Gyrotron is being to be developed for electron cyclotron
resonance plasmahesting for an Indian TOKAMAK system through multi-ingtitutiona project, with
the sponsorship from Department of Science and Technology (DST). The participating ingtitutesare
CEERI-Filani, BHU-Varanas, SAMEER-Mumbai, 11 T-Roorkee, and | PR, Gandhinagar. Thedesign
methodol ogy has been established for 42 GHz Gyrotron using in-house devel oped and commercidly
available software. Theelectrical designsof al the components such as magnetron injection gun,
cathode, beam tunnel, interaction structure, nonlinear taper, and collector have been completed.
After successfully completing design of first Indian gyrotron, the developmentsof all components
have beentaken up. Till date, fabricationsof al the related components such asmagnetroninjection
gun (MIG), cavity, beam tunnel, nonlinear taper, collector, RF window (SAMEER), demo collector
cooling duct a ong with procurement and mounting of vacuum bell jar system have been completed.

10. MiscdlaneousTechnologies. Following new projectswere sanctioned during the year:

e  Development of Uniaxia Pressureand Modified Bridgman Anvil Devicesfor Transport and
Magnetic M easurements

e A gudy of BFdag chemistry and minerdogy with respect toitsflow characterigticsfor optimizing
BF operation

e  Deveopment of immunology and molecular toolsfor diagnosisand management of Aspergillus
flavusinfection and afl atoxin contamination infoodsand feeds

e  Devdopment of acompact liquid nitrogen plant unit of 7-10litrefhr capacity utilizing the successul
conceptual design
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e  Development of cost effective processfor enhanced dye production from selected micro fungi
Curwularia, Phoma, Pestal otiopsis p., large scaletesting and formul ation asindustrial textile

dyes
o  Devedopment of diagnostic and therapeutic protocol sfor variousophtha mic affectionsin veterinary
practice.
e  Devdopmentof Microbid Fue Cdl for Direct El ectricity Recovery During Wastewater Trestment
e  Biometric Based Unique Key Generationfor Authentic Digital Watermarking.
e  Desgnand Development of Biodegradable Polymersfrom RenewableAgricultural Resources.
e  Ethernet Hardwarefor AutomobileApplications.
e  Synthesisof calcium sulphate pigment fromindustrial wasteand itsutilizationin paper industry.

e  Development of novel ligninand silicadegrading microbial consortium for enhancing paddy
straw digestibility and biogasgeneration.

i)  Development of acompact liquid nitrogen Plant unit of 7-10Litre/hr capacity utilizing
the successful conceptual design.

The proposa intendsto study Reproducibility and feasibility of indigenousdevelopment of low
cost liquid nitrogen plant (7 litter/hr. ) for gpplicationintheareaof public healthfood & nutrition,
Biologicd materid preservaionandavariety of amal scaleindustrid gpplication. A cryogenerator
will first be built comprising of regenerator(reversing flow heat exchanger), compressor , oil
pump, expander, hydrogen cooler, condenser/liquefier etc 1t will be coupled with aPSA unit
for separation of nitrogen gasfromair. Purity of the gasisto be measured by agaschromatograph.
The pure nitrogen will then be fed to the cryogenerator for liquefaction and for continuous
production of liquid nitrogen.

Fig.4.64: Main critical components Fig. 4.65: Regenerator Fig. 4.66: Dom Head

i) Test bedfor integrated production of 0.75TPD FCO grade SOP (Sulphate of Potash),
0.75 TPD of ammonium sulphateand 0.3 TPD of ultra puremagnesiafrom seawater
bitter n-based mixed salt through patented process.

Potassumisan essentia plant nutrient. MOP (Muriate of Potash - KCI) and SOP (Sul phate of
Potash - K.,SO,) arethe popular formsof potassic fertilizer, thelatter being acknowledged as
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agronomically superior fertilizer containing twin nutrients (50% K ,0 and 18% S) withlowest
sdtindex (46.1) but theformer being preferred because of itslower cost. India stotal requirement
of about 5 million tonsof Potashismet through imports. Bittern produced after harvesting of
common salt contains 20-25 g/L. KCl and can be processed further for recovery of Potash. As
seabrine contai ns sul phate which makesthe recovery of potassiuminform of MOP complex,
CSMCRI devel oped and patented an integrated processfor recovering it from bitterninform
of SOP aongwith other co-products such asammonium sulphate, and high purity magnesia.

e  Setting up of test bed for integrated production of 0.75 TPD FCO grade SOP (sul phate of
potash), 0.75 TPD of ammonium sulphateand 0.3 TPD of ultrapure magnesiafrom seawater
bittern-based mixed salt through patented processat CSM CRI, Bhavnagar. Thefinancia outlay
for theprojectisRs. 800 1acs. Themajor equipments have been procured, electric connection
for 275 KVA isobtained, substation install ation completed, mixed salt raw material isbeing
produced and civil construction work is about to start. The project is contemplated to be
completed by June 2013.

e  Setting up of test bed at Tata Chemical's, Mithapur, for integrated production of 3TPD FCO
grade SOP (sulphate of potash) and caustic cal cined magnesia(MgO) from seawater bittern-
based mixed salt through patented process. DST will support upto 75% of total equipment cost
inthisproject. The demonstration of the process on 30 kg SOP scal e has been completed. The
detailed design of the plant and equipment isabout to be compl eted and procurement of long
ddivery equipmentsisin progress. Civil construction work hasbeen started.

i) Generation of Solar Hydrogen

The project entitled Generation of Solar Hydrogen isamulti-institutional research project
undertaken by aconsortium comprising of 11T Kanpur, 1T Madras, Dayalbagh Educational
IngtituteAgra, 11T Jodhpur, CECRI, Karaikudi and BARC, Mumbai. Under the project, modular
prototypeswherein experimentsaswell astesting can be carried out will befabricated. These
modular prototypeswill bereplicated for largeareasolar energy conversionto hydrogen. Atthe
heart of solar hydrogen reactor isaphotocatal ytic converter. The photoreactor will deliver
hydrogen to astorage device. Apart from the photocatalytic route, an el ectrolyzer integrated to
photovoltaic moduleswill aso be devel oped. Catayst materiasfor sulfuric acid decomposition
and electrode materiasfor agueous SO, electrolysis are also being devel oped asapart of the
solar-thermochemical cyclefor hydrogen generation.

iv) Facility for Rheo Pressure Die Casting

CSIR-CMERI, Durgapur in collaboration with 11 Sc-Banga ore, Jadavpur University-K olkata
and Mahindra& Mahindra-Nashik have been working on the project sponsored by DST-New
Delhi to develop the facility for rheo pressure die casting system at CSIR-CMERI for
manufacturing of automobile componentsout of duminiumalloys. Fig. 4.67 showsthenewly
installed high pressuredie casting machine aspart of therheo pressuredie casting system being
integrated. Rheo pressuredie casting process starts with the production of equi-axed globular
grain semi solid durry. The equi-axed globular grain semi solid durry isformed by cooling the
molten alloy intheliquidus- solidusregion asit flows down the cooling slope. Asthemolten
alloy touchesthe colder cooling s ope, primary auminium phase startsand dueto shear driven
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e

Fig. 4.67: Theinstalled pressurediecasting h"nachi_r_1

e

easpért of the Rheo Pressur e Die casting system

flow on the cooling d ope primary phase becomesglobular inhibiting theformation of dendrites
when thetemperaturefallsbel ow theliquidustemperature. Then component iscast using this
semi solid durry inthe die casting machine. Dueto processing in the semi solid region, gas
entrapment, micro segregation and shrinkage cavity formation associated with conventional
casting reduces drastically. Moreover, formation of equi-axed globular grain improvesthe
mechanical propertiesof the cast components.

vi) FERRO-FLUIDSR&D PROGRAMME —NEW INITIATIVES

Inthequest for novel domainsof S& T exploration, FERROFL UIDSisfound to bean exciting
areaof stientificand technologica pursuit with excdlent academicinterests, research opportunities,
developmental challenges, application avenues, deviceinnovation prospects, and business
openingsetc. Inthegloba scene, monumenta work isdonein Ferrofluids, their Flow Behavior,
Magneto Rheol ogical Fluids, Magneto Rheological Finishing, Electro Rheological Fluids,
Magneto-Hydro Dynamics, Magnetic lonic Liquidsand many associated areas of ferrofluidsin
termsof synthesis, characterization, application areas, deviceinnovation and development. May
patents have been filed and good number of commercial activity isalsoin progress, using the
fruitsof S& T pursuitsinthisarea.

DST hassanctioned thefollowing R& D Projects. In each project, theinvestigating teamshave
identified clearly their respective Collaborators, User Agencies, Other Beneficiariesand the
Industriesinvolved:

) MATERIALS: SYNTHESIS & CHARACTERIZATION:

e FerroFluids: Science & Technology Application - Charotar University of Science &
Technology-CHARUSAT, Gujarat

e  Preparation & Characterization of Ferro-Fluidsfor Energy Conversion Application -
CSIR-Nationd Physica Laboratory, New Delhi
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[I) Ferro FLUIDS: APPLICATIONS FOR ENERGY SECTOR:

e  Development of solar power generator using rare-earth magnets & ferro-fluids- Amity
University, Noida

[11) FERRO FLUIDS FOR STRATEGIC APPLICATIONS:

e  Exploration of ferro-fluidsfor strategic applications: Athermalization in advanced optical
systems- CSIR-Central Scientific Instruments Organisation, Chandigarh & Bhavnagar
University, Gujarat

e  Desgnand Development of CNC Magneto-Rheologica Finishing (MRF) sysem—Indian
Ingtitute of Technology, Delhi

e  Exploration of ferro-fluidsfor magneto-rheological finishing inadvanced optical systems
with strategic gpplications- CSIR-Centra Scientific Instruments Organisation, Chandigarh
& Bhavnagar University, Gujarat

vi) Development of LTCC materialsfor General PurposeApplications

L ow temperature Co-fired Ceramic (LTCC) isavery useful multilayer ceramic fabrication
technology, widdy used for compact multilayer circuitsand packaging of devices Thegpplicaions
of thistechnology encompass awide spectrum, including, 3D microwave circuits covering
integrated passive components, chip sca e packaging, MEM S packaging for microfluidic, optical
and mechanica sensors, multi-chip modulesetc. Theproject will establish aprototypefabrication
facility for tapesand Ag based pastesat C-MET Pune. Intheend, thisproject aimsachieving
sdf sufficiency intheareaof LTCC materids.

(vii) AlternativeAnalytical Technology (AAT) for testing Soil nutrients

The project focuses on establishing region specific database, improving the accuracy level and
popularizing AAT invillages, organizationsand universties. The sgnificant devel opmentsinclude
enhancement of system performance by predicting the soil nutrients based on anew set of
extracted featuresand upgraded software. TheMobileAlternativeAnaytica Technology (MAAT)
visited 22 districtsof Tamil Nadu and 15 farm groupsin Pondicherry. Nearly 2800 soil sample
werecollected, anayzed onthe spot and reportsdisiributed dong with fertilizer recommendations
tothefarmerswithin 24 hrs. Thistechnology isbeing developed asaportablekit “ Portable
Alternative Analytical Technology (PAAT) * with adequate sensitization among users.

Fig. 4.67: PortableAlternativeAnalytical Technology (PAAT)
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JOINT TECHNOLOGY PROJECTS WITH OTHER MINISTRIES/
DEPARTMENT

Project Title: Useof Continuouslnduction Furnace (CONTIFUR) Technology for Production of
Steel

Implementing Agency: M/SELECTROTHERM IndiaLtd.,Ahmedabad
Supported by: DST and Steel Development Fund (SDF), Min. of Steel
Important highlight/achievement of thework

CONTIFUR facility hasbeen set up earlier at the plant site of M/S Electrotherm Indiahas started
functioning fully and test runsfor steel production by replacing 25% spongeiron by sinter aspellet plantis
ill under trids. The CONTIFUR operationwith 75% sponge and 25% sinter iscontinuing and the hotmetal
with 3-3.5% carbon isbeing produced.

The membersof the Empowered Board (EB) constituted for this project hasalready visited the
facility for observing and monitoring the CONTFUR and Pellet plant trialsin the month of November,
2012. Twoteamsof private entrepreneurs/steel producershasalso visited thefacility in the month of
December. Some of the relevant photographsare reproduced bel ow.

|
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Fig.4.68: Continuouslnduction Furnace(CONTIFUR) ProcessFlow Sheet
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Fig.4.69: Main CONTIFUR with control room

Fig.4.70: Metal tapping from Contifur
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Fig.4.72: Doubleshéell rotary dryer building
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Fig.4.74: Hot air gener ator
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Fig. 4.75: Disc pelletiser building

Fig.4.76: Mixer building
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Fig. 4.77

COGNITIVE SCIENCE RESEARCH INITIATIVE (CSl)

Cognitive Science Research I nitiative isexploring new avenues by supporting projects of various
fieldsof Cognitive SciencelikeNeuroscience, Psychology, Linguistics, Bio Engineering, Socia Engineering,
Education, Computer technology & Artificid Intelligence. CSl programme coversvariousaspectsof support
and not only providefinancia assistancetoindividua projects, multi-centric mgor projects, Post-doctora
Fellowshipsbut a so promote school s, conferences, symposiaetc.

INn2012, out of 146 individuad projects Department supported 32 projectsand Eight (8) Post Doctoral
Fellowshipswererecommended. In 2012, Department has adopted anew approach to call for submission
of ‘ Concept Notes' instead of detailed proposals. Asthisisan emerging areaof research, therefore, large
number of scientistsand academicians submitted their ideasintheform of concept notes. ThreeHundred
Forty Eight (348) Concept Noteshave been received, out of which, 190 investigatorshave been called to
present their ideas before Screening Committeeto select relevant concept notesin order to submission of
full-fledged proposalsfor further consideration. Finally, 64 concept notes have been selected and their
investigators have been asked to present their detailed proposals before Task Force. Department has
supported one school on ‘ IBRO-UNESCO Inter-regional School on Computational and Theoretical
Neuroscience' conducted at University of Hyderabad, Hyderabad.

Thisyear 19 ongoingindividua projectshave been monitored and the Task Force recommended 2 -
Very Good, 7 - Good, 9 - Satisfactory. Presently, 2 multi-centric co-ordinated mega projects namely,
“Language and brain organization in normative multilingualism”, and “Generativity in cognitive
networks’ are running and thisyear both have been monitored by Management Advisory Committee
(MAC). Both projectswererecommended as‘ Very Good’ by MAC. Theresultsof both projects have
been publishedin 38 Research Papersin various national and international journals.
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Salient Achievements of Some Projects under CSI:

1. Aprojecton’Quantitative EEG changesin mild cognitiveimpairment and Alzhemer’ sdisease assessed
cognitive decline, acute and chronic stresslevels, stressreactivity, memory and stress|oad, changes
indeep architecturein MCl & AD patientsand compared them with age matched el derly subjects.
Study showed cognitivedeclineissignificantly higher inAD compared to MCl and Control. Acute
stresslevel and working memory scoreishigher inMCl and AD in comparison to control. However,
no differenceisfound in scoresof chronic stresslevel.

2. A project entitled * Executivefunction and genetic polymorphismsin dopaminergic genes. afamily
based approach in eastern Indian ADHD subjects’ ishel pful in categorization of ADHD probands
based on genetic makeup and cognitive/behavioura attributes. Inlong term the study will facilitate
Psychopharmacologica intervention of ADHD probands.

3. Effect of yoga on heart rate variability and attention task is studied in project on ‘Mapping
neurophysiological, neurochemical and cerebra blood flow changesin attentiona processesrelated
toyoga . After cyclic meditation, parasympathetic activity hasreduced and sympathetic activity has
increased. Theimproved performancein the stroop task suggestsbetter responseinhibition, interference
resolution, word reading and activation. The study enhancesthe understanding attentional processes
in meditatorswould facilitate exploring underling mechanisms of stressreduction and cognitive
enhancement caused by the practice of meditation.

4. A project on‘Neurocognitive changes associated with perception, spatia orientation, speech and
language processinvisually chalenged subjectsusing fMRI’ isaimed to examinewhether thelack of
visua experiencesincebirth may lead to changesin neura efficiency inrelation to the processing of
non-visual sensory information. Themethod of eliciting non-visual-information for different tasks
throw light on the understanding of tactile perception and language modalitiesin visually deprived
individuals. Inlong term, thiswould help in appropriate designing of tactileaids.

5. Another projectisaimed to find out different neurocognitive aspectsin two different phases—major
depression and mania. Withthe help of fMRI, affected areas of brain arelocated in the patientsand
control subjects. Thismay hel pful in planning specific trestment protocol sand management strategies
infuturefor thesedisorders.

6. A projectentitled’Electrophysiologica changesand autonomic responsevariationsto happy and sad
emotioninduced viamusic' istrying to establish theimpact of variousragasof Indian classical music
ontheoverdl Alphapower inmusicaly untrained subjects. Thesefindingswill contributesignificantly
for future studiesexaminingimpact of music on other cognitivefunctionsaswell astherapeutic effect
of music.

7. A project entitled* Thyroid hormoneand cognition: invitro study in quest of molecular eventsinduced
by T3in synaptosomesisolated from adult rat brain cerebral cortex’ isaimed to understandtherole
of thyroid hormone(T3) on synaptic plasticity and on neuroprotection. Understanding of themediation
of TH in neuroprotectionwill help to devel op therapeutic meansagainst cognition failure of various
origins, incduding the hypothyroid condition, cardiovascular failureandin neurogenerativebrain diseases.

8. Aproject entitled‘ Swarm Intelligencefor Optimization’ cover theareaof bio inspired computing
and investigatesthe structure and functioning of intelligent behaviour of swarms. Thisresulted into
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development of new swarmintelligenceagorithms, whichishel pful in solving complex optimization
problemsqualitatively.

New Initiative:

In 2012, Department has conceptualised and formulated anew co-ordinated project “ A National
Programmeon Educational Neuroscience” on Learning Disorder under top-down approach. Thiswill
beamultidisciplinary programmeto addressand understand the cognitive deficitsof Learning Disabilities.
Two Brain Storming meetings have been conducted in order to understand the actual problem of LD
through different stakehol dersand followed by aseries of meetings, consultationsand discussions. This
megaproject isnow at thevergeof final stage of itslaunch.

The Government of Indiaconstituted the Technology Development Board (TDB) in September 1996,
under the provisions of the Technology Devel opment Board Act, 1995. The mandate of the TDB isto
providefinancial assistanceto theindustrial concernsand other agencies attempting devel opment and
commercial application of indigenoustechnology or adapting imported technology for wider domestic
goplication.

Thefinancia assistancefrom TDB isavailablein theform of loan or equity; in exceptional cases, it
may begrant. Theloan assistanceisprovided up to 50 percent of the approved project cost and carries5
percent simplerate of interest per annum. Inthe aternative, TDB may also subscribe by way of equity
capital inacompany, subject to maximum up to 25 percent of the approved project cost. Thefinancial
assistanceis provided during the commencement, start-up or growth stagesof anindustrial concern.

Inadditionto thedirect support to industriesfor commercialization of indigenoustechnologies, TDB
continued to network with technology focused Venture Capital Fund (V CF) to support technologically
innovativeviable ventureswith the objective to spread itself by providing support to early stage ventures
for SMIEshaving innovation andinnovative products/services.

TDB asotook growth-oriented initiative and provided financia ass stanceto Technology Business
Incubators (TBIs) and Science & Technology Entrepreneurs Parks (STEPSs) under Seed Support System
for Start-upsin Incubatorsto incubate technol ogical ideas. The assistanceispositioned to create techno-
entrepreneursapart from acting asabridge between devel opment and commerciaization of thetechnol ogies.
The scheme has progressed well and isbeing continued.

Sofar TDB hasprovided financia assstanceof Rs. 1001akh each asgrant to 36 (Thirty Six) Technology
BusinessIncubators(TBIs) and Science & Technology Entrepreneurs Parks (STEPS) aggregating Rs.
3600 lakh under Seed Support Scheme. This scheme has benefited entrepreneurs from STEPs and
Incubatorsin variousfields.

During theyear 2012-13 (up to December, 2012), TDB signed 17 agreements (including 2 with
Venture Capital Funds) with commitment of Rs. 118.57 crores out of total project cost of Rs. 487.47
crores and disbursed Rs. 80.09 croresto the assisted companies for implementation of the projects.
TDB'’ssupport coversthe sectorsof economy namely, Hedlth, Biotech, Chemicd, Engineering, Agriculture,
Energy & Waste Utilization, Telecommunication and I nformation Technology.
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MAJORACHIEVEMENTS

In the recent past TDB has provided financia support to commercialise following innovative

technologies-
Recombinant M onoclonal Antibodies& Cell Derived Antigens

M/sYadhrg Biotechnology Ltd., Navi Mumbai hasbeen
provided financid assstancefrom TDB for devel opment and
commercidization of Recombinant Antigens, Recombinant
Monoclond Antibodiesand Cell Derived Antigensbased on
technology developed in- house by the Company. The
innovativeinitiativeof thisyoung enterpriseusestheproteins
purified from human biomedical waste asreagentsfor the
development of ingredientsused in manufacturing diagnostics
kits.

Indian IVDD (In Vitro Diagnostic Device)
manufacturersrely heavily onimported VDD reagents. This

endeavor would contribute towards reducing our dependency on imported and expensive kits. The
recombinant technol ogiesfor production of various proteinsand monoclona antibodiesof diagnostic and
therapeutic applications have uniqueness of providing DNA- based productswith great consi stency.

L ow cost disposablelapar oscopy trocars

M/sAlfaCorpusclesPrivateLimited, New Del hi hasbeen provided
loan assistance by TDB for “ Devel opment and commercialization of
indigenouslow cost disposable laparoscopy trocars’. The company
has been involved ininnovation and development the “First Indian
Disposable L aparoscopy Trocar” under the brand name of endoXS™
Disposable L aparoscopy A ccess System and successfully marketing
the easymesh™ Hernia Repair System throughout India using a
distribution network that isbeing catered to by its Product Specialist
and salesteam.

The company also plansto cater to the export market by being
thefirst Indian company to export such aproduct with specific focus
on the devel oping and transitional nationsthat share similar socio-
economic market dynamics such asIndia, and wherethe cost of the
current product encourages reuse and hence serves asavehiclefor
transmittinginfections.

The product hasbeen appreciated by |aparoscopic surgeonsall
across India for its quality and proposed cost. The Critical Cost
Advantageisexpected to push the product asatruly disposable port.

The product proposes patient safety, surgeon comfort and profitability
for thehospita.

—

v

Fig. 4.79: DisposableL apar oscopy
Trocar

Fig. 4.80: HerniaMesh System
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Efficient Cooking System

M/s Sanjay Techno Plast Private Limited, Pune, has been provided |oan assistance by TDB for
devel opment and commerciadization of Efficient Cooking System. The Company proposesto develop and
commercialize Eco Cookersof 4 Ltrs, 40 Ltrs, and 120 Ltrscapacity. The productscan havean option
of using multiplefuel option such asgas (L PG), kerosene, coa, wood or even biogas. The company has
completed the devel opment with LPG & Biomassasthefuel options, and productswill belaunchedin
phaseswith thesetwo fuel options. Inthefirst phase, the company will start commercidization of 40Ltrs
Eco Cookersfor which the prototypes have been devel oped and trial s have been conducted.

BranchlessBanking & Financial Servicesfor theUnbanked & Under-banked

M/sEko IndiaFinancia ServicesPrivateLimited,
New Delhi has provided |oan assistancefrom TDB for
itsproject on“BranchlessBanking & Financid Services
for the Unbanked and Under-banked” based on
technology devel oped in- house by the Company.

Eko has developed a low-cost payment
infrastructure to enable instant small value financial
transactionsover amobile phone. EKoleveragesexisting
retail shops, telecom connectivity and banking
infrastructure to extend branchlessbanking servicesto
the common man.

Fig. 4.81
Eko’sproposed productsare solutionsto Financial
Indtitutionslike Banks, Microfinancel ngtitutionswhichinclude EDIC (Eko Digtribution I nformation Center),
OkeK ey booklet and SimpliBank platform, which are sold to variousbanks, other financia ingtitutionsand
Government Agenciesin order to meet thefinancia needs of the under-served aswell un-banked people
inthecountry.

Commercialization of Virtual Reality based skillstraining SSIMULATOR

M/sVirtua Logic SystemsPvt. Ltd, Bangalore, has
been provided |oan assistance by TDB for the project - —
entitled* Devel opment and commercialization of Virtua " Ir’::?:gco;ss .
Reality based skillstraining SSIMULATOR (COMET T & % —
SIMULATOR), aimed at the skill development of

maintenancetechniciansacrossindustries . ' 4 "» 4
Theintent of the COMET simulator project isto ﬁ b 4 ?}'5:::,
develop the COMET simulator software along with |8 § - . 8 -
editor and enginewhich canbedeployedonthe COMET | Iﬁ;ﬁ}'”‘:i ‘T*:ﬁ?:*:ﬂ:ﬁ | /R
smulator hardware. The COMET Simulator isused for TRAINEE STATIONS | TRAINEE'S STATIONS
training personnel on the Construction, Operation, = CONNEC TED ON NE

Maintenance and Troubl es hooting aspectsof different Fig. 4.82
equipment or machinery. The Simulator is used to
captivate and engage end usersfor specific purposes. acquireknowledge and/ or enhanceskills.
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Healthcar eaccesstechnologiesfor cellular and broadband networ ks

M/si2i TdeSolutionsand TdeMedicinePrivate Limited,
Bangal ore, has been provided |oan assistance by TDB for
theproject entitled ‘ Devel opment and commercialization of
technologiesfor aTeePACSTM based Hedlthcare Exchange
for internet and mobile based hedlthcare access .

The Company proposesto provide commercia end-
to-end TeleOphthamology solutiononiPhoneandiPAD. The
Company has devel oped hedthcare accesstechnol ogiesfor
cdlular and broadband networks providing secure encrypted
transmission, storage and retrieval of medical images for
remote diagnosis and reporting. The Technology was
developed at the devel opment center in Bangdore, India. The
Company has successfully obtained CE certification and isin the process of obtaining FDA approval

Fig. 4.8

Advanced Drug Delivery based Anti-Cancer Product

M/sPanaceaBiotec Limited, New Delhi, Mysore has been provided |oan assistance by TDB for
“Manufacturing Facility for Commercialization of Advanced Drug Delivery based Anti-Cancer Product
PacliALL (Paclitaxd)”.

The company intendsto construct dedicated facility for cycotoxic products at Baddi, Himachal
Pradesh, India, complying with regulatory standardsof India, EU and USFDA standard and other emerging
markets. Technology involves preparation of polymeric nanoparticlesby high pressure homogeni zation,
giving the product advantages of tumor targeting due to Enhanced permeation & retention (EPR) effect &
no cremophor inducedtoxicity & no paclitaxel induced-a opeciain caseof paclitaxel . Preparing nanoparticles
of these highly hydrophobic drugswould solve solubility problems, thereby greatly increasing the surface
areaof the particlesand improving dissolution.

NEW INITIATIVESDURING THEYEAR

During the Nationa Technology Award Day 2012 function organized by Department of Science&
Technology on 11" May, 2012, the Chief Guest, Dr. A. P. J. Abdul Kalam, Former President of India
launched thefollowing two new programmes participated by Technology Devel opment Board in Public
Private Partnership (PPP) mode:-

(@ Global Innovation & Technology Alliance (GITA)

In order to stimul ate private sector’sinvestment in
R&D, an innovative pilot project named Global
Innovation & Technology Alliance (GITA) was
initiated by CI1 and Technology Development Board,

. GLoBAL
Department of Science & Technology (DST), | NNOVATION &
Government of Indiain 2007-08. T ecHNOLOGY
ALUANCE

DST under its bilateral & multilateral Science &
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Technology Cooperation agreementswith many countries (morethan 70 countries) launched
industrial R& D programmeswith Canadaand Isragl, asPilot Project where Indiaand these
countriesallocated fund to support industriesfor jointindustrial R& D projects. Inthese country-
gpecific programmes, if oneindustry from Indiaand oneindustry from the Canadaand | srael
proposed jointly to do R& D for devel oping amarketable product, both the governmentsprovided
financial support up to 50% of project cost to their respectiveindustries, oncethe projectis
jointly approved.

L ooking at the successful role played by GITA project and a so based on the growing response
fromvariouscountriesfor enteringinto bilatera industrial R& D collaborationswith India, it was
felt and considered necessary that GITA may beingtitutionalized asanindependent legd entity
to be ableto addresstheinnovation needs of Indianindustry inacomprehensive manner.

The sub-committee of PM’scouncil on Trade & Industry recommended that “ The currently
deployed projectinitiative* Globa Innovation and Technology Alliance (GI TA) could belaunched
asan‘Alliancelnitiative of the Government and the Industry. GITA could be devel opedinto an
industry-driven body for supporting competitiveinnovation clusters, administering aNational
Innovation Fund under aPPPmodel, promotion of venture capital industry, promotion of open
sourceinnovationsfor socid indusion, IPacquigtion by thegovernment for non-exclusivelicensing
for public and social good, sectorsof R& D and promotion of innovation culturein centers of
excdlence”

Andfindly, GITA hasbeeningitutionalized asalegd entity; and it wasincorporated asaprivate
limited company under Section 25 of the Companies Act 1956 on 29th
November 2011, promoted jointly by ClI and Technology development Board (TDB) of
Department of Science & Technology, Government of India. Cll and TDB hold 51% and 49%

equity respectively inGITA.
(b) TheMillennium Alliance Programme

TheMillenniumAlliance(MA), anIndia—U.S.
innovation Partnership for Global )

Development, jointly promoted by Technology |
Development Board, Federation of Indian M I I-l-EN N I U M

Chamber of Commerceand Industry (FICCI) | i A |_ I_ I A N c E

and United StatesAgency for International
Development (USAID).

TheMA isaninclusiveplatformtoleverage

Indian creetivity, expertise, and resourcestoidentify and scaeinnovative sol utionsbeing deve oped
and tested in Indiato address devel opment challengesthat will benefit base of the pyramid
populationsacrossIndiaand theworld. The MA isanetwork to bring together various actors
within India ssocial innovation ecosystem including, but not limited to, social innovators,
philanthropy organizations, socid venture capitaists, angel investors, donors, serviceproviders,
and corporatefoundations, to stimulateand facilitatefinancial contributionsfrom the privateand
public sectorsand offer arange of support to innovators.
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TheAlliancewill provideinnovatorswith services such as seed funding, grants, incubation and
acce erator services, networking opportunities, businesssupport services, knowledge exchange,
and technical assistance, and will facilitate accessto equity, debt, and other capital .

Throughthe MillenniumAlliance, USAID, FICCI, TDB, and other partners, will helpredize
India'sroleasagloba innovation laboratory.

TECHNOLOGY DAY FUNCTIONAND PRESENTATION OFAWARDS

TheFormer President of India, Dr. A. P. J. Abdul Kalam gave away Nationa Awards on Technology
totheindustria concernfor deve oping indigenoustechnology onthe occas on of Technology Day indtituted
by Department of Science & Technology on 11" May, 2012 at New Delhi.

National Award 2012 of * 10lakhsfor the successful commer cialization of indigenoustechnology
by an industrial concer n wasawar ded to:

M/s Scanpoint GeomaticsLimited, Ahmedabad, Gujarat

TheNationa Awardsof Rs. 10.00 lakhsfor theyear 2012 was awarded to M/s Scanpoint Geomatics
Limited, Ahmedabad, Gujarat for indigenous devel opment and commercialization of Integrated Gl Sand
Image Processing Software: 1Gi Sdevel oped jointly in collaborationwith Space A pplications Center, ISRO,
Satellite, Ahmedabad.
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Fig. 4.83: Dr.A.P.J. Abdul Kalam presenting thetrophy for the National Awar d 2012 to M /s Scanpoint Geomatics
Limited, Ahmedabad, Gujarat on 11" May 2012.
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Award to SSl Unit 2012 of Rs. 5.00lakhseach for the successful commer cialization of atechnology
based product wasgiven tothefollowingunits:

M/sZen TechnologiesLimited, Sanathnagar, Hyder abad

For commercializing arange of cost-effective Simulatorsfor variousapplications, especialy theZen
Driving Training smulator (Zen DTS) for Overseas market (with motion platform that offerssix degreesof
freedom) meeting the stringent CE standard, utilizing indigenoudy devel oped technol ogiesof international
standards.

M/sDiaonicsAutomation (1) Pvt. Limited, Nasik Road, Nasik

For commercialization of DIAON: Energy Saving MAG Coupled Induction lightswithWire-free
Lighting Management monitoring Station withinbuilt intelligent festure of Auto Dimming facility, whichis
Real Time Clock Microcontroller based technology. The product saveson account of energy consumption
substantially ascompared to conventiona lighting system.

Ontheoccasion, TheUnion Minister of Science& Technology and Earth Sciences, Late Shri Vilasrao
Deshmukh emphasi zed that country needstechnological self reliance, affordableinnovationsand global
competitivenessin critical technology areas. He said that Technology Devel opment Board hasdevel oped
fruitful partnershipswiththe private sector. Thisneedsto befurther srengthened. Hesald, greeter participation
of Indianindustry inR& D and devel opment of new technologiesisamust. The Government would encourage
public-private partnershipsasacatalyst for achieving thisobjective. The Minister of Statefor Science &
Technology and Earth Sciences, Dr. Ashwani Kumar a so addressed thefunction.
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CHAPTER

S&T AND SOCIO-ECONOMIC DEVELOPMENT

The Department hasbeen playing pivotal roletowardsimproving thequality of lifeat thegrassroots
level through supporting science based NGOs and ingtitutions. Themgjor focus of the departmental

activitiestowardssocieta upliftment hasbeen referencing of the already availabletechnol ogiesto the
social context inwhich thesetechnologiesneed to be adapted as per the requirement of theregion
and thelocal residents, replication of the technologiesin statesthrough synergy with state S& T
councils, active promotion of knowledge based and technology driven entrepreneurship amongst
S& T persons through establishment of S& T Entrepreneurship Parks and Technology Business
I ncubators, attracting and nurturing young talentsto sciencefor societal development. Departmenta

activitiesand programmes have also led to improved livelihoods, skill up gradation and income
generation of weaker sectionsof the society especialy schedulecasteand triba populationincluding
women and elderly.

Toincul catethe scientific temper and popul arize science and technol ogy among the society atrain
named ‘ Science Express’ runsacrossthe country attracting alarge number of school children. This
year the Science Express has been used for spreading the message of Biodiversity in collaboration
withMinigry of Environment and Forests. Through itsgender maingtreaming initiativethe Department
has been successfully working towards bridging the gaps of gender parity in science and technology
through well designed fellowship schemes, capacity building and training programmes. National
Resource DataM anagement System (NRDM S) in associationwith Survey of India(Sol) and Nationa
Spatid Datalnfrastructure (NSDI) have been working towardsthe devel opment of large number of
thematic mapsand their applicationsfor nationa resource mapping and management.

1. Science and Society Programme (SSP)<  This scheme aims at facilitating development of
promising S& T based field groups and innovative technol ogies for addressing societal needs.
Programmes operationd under thisschemeare:

1.1 LongTerm CoreSupport: Technological Advancement for Rural areas(TARA)

Itisevident that for the country todevelopinclusively S& T applications need to be geared not only
for innovation and enterprise promotion, but also for effective delivery of need based technology
through grassrootslevel ingtitutiona arrangementsto benefit the society at large.

Keeping thisin view the Department of Scienceand Technology hasbeenimplementing along term
core support programme since the past two decades to foster science and technology based
organizations'VV Osto undertake adaptive R& D at therurd level and develop and propagateinnovative
technologiesfor field level applications. Such S& T field groupsare expected to cascade the seeds of
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scienceand technology inrura surroundings. Currently 21 core groupsare being supported under
thisprogrammein various partsof the country (Fig. 5.1). It isevident that for the country to develop
inclusively S& T applications need to be geared not only for innovation and enterprise promotion,
but also for effective delivery of need based technology through grassroots level institutional
arrangementsto benefit the society at large.

A matrix analysishasbeen doneon the contribution of the core support to congregate technology
needsand diffuson inrura settings. Thecoregroupsare eva uated annudly through group monitoring
and/or field visit by expert team. Thisprocessasoinvolvesphysica verificationsand discussion on-
the-spot with beneficiariesand functionaries/scientific manpower avallablewith theorganization. Based
onthediscussion on the spot with expert team and other stakeholders, core activitiesarefinetuned
further to devel op and deliver appropriate technol ogies ensuring forward and backward linkages
involving community and other stakeholders.

1. Hiimalaysn Research Group, Shimia, Himachal Pradesh
2. Saciety for Technology snd Development, Mands, Himachal Fradesh
3 layan E ! Studics & C [ .

I
Dichoadun, Unarskhand
4. Development Aliernatives, New Defhi, Defhi
. 5. Saciety for Economic & Social Studies, New Delbi, Delbi
3 y 6 Sardar Patel Renewssle Energy Research Inatitute, Cujarnt
7% | 7. Madhys Pradesh Vigyan Sabha, Bhopal, Madhys Pradesh
os = 2| 8. Society for Rursl Industrialization, Ranchi, harkhand
v t “ | 9. Vivekanands Inststite of Biotechnalogy, Nimpith, West Bengal
10. Appropriate Rurul Tochnalogy Inutitute, Punc, Mahasastra
11, Vigysn Askram (A Centre of Indias Institute of Education ).

- ot W
L] \J 13. Techsology =
\ 14, Centre for Indusn Kaow

16 Gundhigram Truse, Dindigul
101 17. Vivekanands Kendra, Kamyakumarni, Tamilnady
by 1E. M. 5. Swaninathan Research Foundstion, Wayansd, Kersls
‘ o 19. Integrated Rural Tochnology Centre, Palakiiad, Kerals
‘:_'."‘ 12 | 20 Peermade Development Society, ldukki, Kerals
21 Migraniketan, Thiravananthapuram, Kerals

INDIAN OCEAN

Fig.5.1: Distribution of Core Supported Groups(TARA-21)

Highlightsof Achievements

Someof theactivities focusing oninnovation and diffusion of location specific rura technologiesby
coregroupsaregiven below:

Himalayan Environmental Studies and Conservation Organization (HESCO), Dehradun
(Uttarakhand) hastaken up theinitiativeto strive Resour ce based M ountain Development and
to develop/improvetraditiona technologiesfor thelocal communitiesinvolving grassrootsvoluntary
organisationsresdinginWestern Himaayas. Watermill Up-gradation anditsmultiple Use, Agriculture
& VaueAddition, Horticultureand so on many small livelihood rel ated activitieslike Bee-K egping,
Bakery, Resource Education etc. are some of theongoing activitiesof the organization. Inwater mill
technol ogy, about 30 watermill ownersweretrained on new applicationsof turbine developed with
thetechnicd collaboration of CIC Switzerland to overcomethelow voltage problem. Thisturbineis
reported to be moreefficient to traditional oneand canwork onlow head too. However, cost need
to be compromise and effortsare being made by HESCO to makeit available at affordable cost.

The Technol ogiesinterventions made by HESCO havetheir origin fromwithin villagesaspriority
areas and a so devel oped with participation of community. Thesefactors make technologiesmore
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acceptablewithin community. Therefore, different technol ogies devel oped by HESCO under core
support havespreadin 3Digrict of Uttar akhand. A totd of 23 par tner swereidentified in different
eco-climatic zonesto work under thisinitiative. A total no of 1181 villager swere covered, which
adopted the smpleinnovative rural technologies as mentioned in Box. 1. A group of voluntary
organisation and margind farmersinitiated asnglewindow Service System“Kisan Bank” and various
ingtituteswerelinked inthisprogramme.

Vivekanandal nstitute of Biotechnology (V1B), Nimpith, West Benga working essentialy in 24-
Parganasdidtrict hasfocusseditscoreactivitieson biofertilizer technol ogy, tissue culture, horticultura
bi otechnol ogy, renewabl e energy and aquatic biotechnology etc. VIB hasbeen ableto domesticate
cultivation of Catendllarepens, amarinedgae having highindustria va uewas standardized protocols
for largescalemultiplication. Throughitsefforts, V1B hasbeen ableto develop rura entrepreneursby
involving loca youthson hardening of micro-propagated plantlets, freshwater fishery management,
livestock management, vermitechnol ogy, apiary and mushroom production etc.

AppropriateRural Technology I nstitute (ARTI), another core group based in Pune, Maharashtra
has developed viable system for converting agricultural and other waste into high grade
fuelsin collaboration with Patpert Teknow Systemsand Earthsoul IndiaPvt. Ltd. The capacity of
the system has been designed to force 30to 50 kg of dry agricultura resdue.  Whileoperating the
system, thetemperature of system risesto 300 to 350° C within 30to 40 minutes. 10 per cent of oil
can beextracted within 2 hoursof duration. It takes 3to4 hoursto cool downto ambient temperature
then charcoal isrecovered upto 30 per cent of dry weight. In another initiative, ARTI hasa soworked
on dectricity generation by using biogason two typesof enginese.g. 3.5 HPdiesd enginesand 1400
watt portable Honda genset (output 1200 wett.) with some modifications donein carburettor.
Initidly enginewas started on petrol and kept idling for 10to 15 minutesto heat up dowly then biogas
isintroduced to run engine on 100 per cent biogas. For itseffortsto devel op energy efficient systems
for rural application, ARTI hasrecelved VasundaraMitraAward 2012 for Environment by Kirloskar
Vasundharalnternationa Flm Festival.

Likewise, Society for Ener gy, Environment & Development (SEED), Hyderabad workingin R
& D onsolar drying and solar food processing technologies has devel oped and standardized
protocolsfor development of solar fruit processing of fruitsgrown in Himalayan Region for value
additionandlong shelf lifein collaboration with Himalayan Environmental Studies& Conservation
(HESCO), Dehradun. Accordingly, thiscore group has al so standardized protocol for solar food
processing of non-timber forest produce such as Gum Karaya, Satavari, Neelavemu and
Maredugaddalu for value addition and income generation to benefit tribal farmersin collaboration
with Kovel Foundation, Visakhapatnam. For itswork on “ Solar Food Processing and Dryers”,
SEED hasreceived recently aprestigiousNABARD award for Rura Innovation 2012.

Centrefor Indian K nowledge Systems, Chennai, Tamil Nadu has devel oped organic cultivation
packagesfor five cropsnamely Black gram, Green gram, Chilli, Bananaand SRI method of paddy
cultivation. While, M SSRF’s centre at Wayanad, a new core supported group isworking on
Conservation, Cultivation, Consumption and Commer cialization in bio-r esour cemanagement
particularly onmedicinal & aromatic ricevarieties, wild and traditional tuberous and leguminous
crops/species; pepper and ginger varietiesto ensure the food and nutrition security and livelihood
enhancement of selected margind farming communitiesinand around Wayanad, Kerda.

In non-farm sector, Mitraniketan located at Thiruvananthapuram has been ableto develop jack
fruit cutter thushel ping rural women to minimizethe drudgery involvedin jackfruit processing.
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Fig. 5.2 Women wor ker susing the Jack fruit cutter
developed by Mitraniketan: Reduced drudgery with

valueaddition

1.2 TECHNOLOGY INTERVENTIONSFORADDRESSING SOCIETAL NEEDS (TIASN)

ALL-INDIA COORDINATED RESEARCH PROGRAMME (AICRP) ON NON-EDIBLE
OILS(NEO)

TheBiodiversity of treesand shrubs, inthe country isvery large. Many of theseyield severd MFP's
including Non-Edible Oils(NEO). TheseNEO resourcesarepoorly utilized duetolack of technol ogy.
Inafew placeswherenon-edible oilseedsare utilized by industria unitsfor making soaps, lubricants,
paintsand varnishes, medicinesetc. locd tribass, forest-dwel lersor other rura poor obtain apittance
for collecting the materia swhiled| va ue-addition and empl oyment generation takes placein urban-
industrid areas.

The SEED divisonof DST had thereforeinitiated amgjor Coordinated Research Programme (AICRP)
on Non-Edible Oils (NEO). Centrefor Technology & Development (adivision of the Society for
Economic & Socid Studies, New Delhi) or CTD/SESS, aCore Support Group of SEED Division,
DST provided support both technical and in monitoring.

The AICRPitself was conducted in two phases. Phase-1 from 2005-08 saw deployment of the
technology packageat 7 pilot projectsrun by partner NGOsin different regions networking with
local farmers, forest-dwellers and other beneficiaries. Major achievements in this phase were:
networking of beneficiariesfor raw materia collection, primary processing and establishing supply-
chain; optimization of equipment/machinery and process protocols; standardization of oil properties
asrequired by industria buyers, and training and capacity-building of local beneficiariesand NGO
personnd. InnovativefeaturesincludeaM ulti-Seed Technol ogy Package covering 16 non-edibleail
seedswith aVariable Decorticator for separation of kernel from shell of different oil seeds of 4mm-
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20mm diameter and aHammer Mill for de-shelling of Apricot seeds, aswell asahub-and-spoke
supply chain.

Phase-2 of the AICRPfrom 2009-12 saw inclusion of 3 new field projects pertaining to hitherto
uncovered NEO varietiesand demonstration of aregiona 3-tier hub-and-spoke enterprisesmodel in
onelocation (Dehradun). Oilseed varieties covered under the programme are summarized in the
accompanying Table.

Inafew casesdepending on availability of adequateraw materids, aromatic oilsweredsodistilledto
diversify theproduct range. All 10 field projectswere scal ed-up through decentrali zation of value-
added de-shelling operations and related machinery to village-level SHGs mostly of womenwho
then supply kernel rather than seedsto the nodal unit which expressestheoil inan expeller and filter
press. Advanced technical training for al 10field groupswith specia focuson lab testing and quality
control was conducted by Harcourt Butler Technology I nstitute, Kanpur. Manufacturing and slesto
local industria unitshave been scaled-up and dl field projectsare equipped with smdl functional [abs
for il testing. Several of the unitshave aready achieved viability, generating new jobsor additional
incomesfor over 120-150 beneficiaries each through the utilization and val ue-addition of otherwise
little-used resources.

Discussionsareunderway on follow-up work towardsfurther value-additionto the oilsintheform of
treated oilsor variousfinished products.

Field Projectsand Oil-bearing Varietiescovered under AICRPon NEOs

Field ProjectStates/Partner NGO| Produce Profile(main produceselected for viability)

HP(STD) WildApricot (Prunusarmeniaca), Marigold, Geranium

WB (FOSET) Karanj (Pongamiaglaubra), Kusum (Scheicheraoleosa), Neem
(Azadirachtaindica), Mahua (Bassia latifolia & spp.), Wild
Cadtor (Ricinuscommunis)

MP(MPVYS) Mahua, Malkangni (Celastrus peniculatas), Karanj, Bhilawa
(Semicarpusanacardium) (+ neem, kusum)

TN (CSD) Rubber (Heveabrazillens's), Undi (Calophyllum inophyllum),
Karanja, Neem, Mahua

UK (GSKSS) CitrusPed, Wild Apricot

JHA (Abhoy Ashram) Sal (Shorea robusta), Kusum, Mahua, Karanj, Ratanjyot
(Jatrophacurcas)

MIZ (KTCPIA) Tung (Aleuritesfordii)

ORI (CARD) Simaruba (Simarouba glauca), Eucalyptus Nilagiri, Karanj,
Mahua

RAJ(RIHAE) Jojoba(Simmondsiachinens)

Dehradun (CTD)(Hub-and- WildApricot, Wild Castor

Spoke Cluster Model)
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Fig.5.3: Hammer Mill for Apricot

Individual projectsunder TIASN:

1. Under project entitled “Artificial Glacier Technology” in Leh covering two blocksof Leh &
Kharu, water bodies have been constructed to conserveand managethe sustainable use of water for
livelihood generation and irrigation purposes. Now thewater bodiesarebeing operated infull swing
andinuseby theloca community.

2. Development of alow cost high efficiency gasfurnacewith accessoriesfor melting bell metal to be
used by rurd artisans

Inthe Bastar region of Chhattisgarh, thetraditional bell metal craft usnginvestment castingishighly
energy intensive craft with use of two fuelwood based furnaces: onefor melting thebell metal toa
temperature of about 1000°C and the other for preheating the mould to 600-700°C. The artisans
desired to switch to an L PG based furnace, but commercial furnacesaretoo expensivefor them. A
prototypewasinstalled in the Bastar areaabout 4 yearsback. The artisans appreciated the furnace
but wanted someimprovementsin the same. Besides, they wanted another furnacefor preheating of
themould aswell. Thecurrent work with funding from DST wastaken up for the purposeof improving
uponthefirgt prototype and designing anintegrated unit along with amould pre-heating furnace.

Thenew integrated unit designed, installed and tested at 11 T and dready instaled inthefield and due
to betesteshasfour components: (i) improved furnacefor metal melting (ii) improved furnacefor
pre-heating the mould used for investment casting (iii) two waste heat recovery unitsonewith each
furnace for pre-heating the crucible and the metal to be melted using the exhaust gasesfrom the
respectivefurnace. The main advantagesof thenew unit are;

Increased efficiency of the unit dueto thefollowing reasons:
a  closed gtructureof thefurnace

b. lowtherma inertiawallsusing rat-trap bond
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light weightinsulation.
Waste hesat recovery unit alowing pre-hesating of the crucibleand metal hence saving energy.

e. Drasticreductioninemissionsdueto replacement of solid fuel by gaseousand cleaner fuel —
LPG

f.  Improvement intheworking environment dueto complete containment of thefurnacezoneand
hence cutting down of the exposure of theworkersto theradiative aswell as convective heat
lossesfrom thefurnace.

0.  Better control of the heating ratethrough easy regulation of LPG and air flow.
h.  Noneed of eectricity for operating the furnace except during start-up.

Furnaces at |IT Delhi

Metal Melting Furnace i '-t::-'. Mould Preheating Furnace

A W ¥
- T -t
""'-"“': . 4 £ s

Molten metal in the furnace

Fig.5.4

The*Technology I nterventionsfor Disabled and Elderly (TIDE)” programmeunder the scheme
“Technology Interventionsfor Addressing Societa Needs(TIASN)”, inadditionto providing technologica
solutionswith multidisciplinary approach to resolve the problemsand improve qudity of lifeof theelderly
population with focused initiativeon S& T interventions, alsoaimin providing individua autonomy and
independenceto personswith disability through holistic devel opment by creeting enabling environment for
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their empowerment through application of Science and Technology

Design and development of cost effectiveand affordable assistive devicesfor elderly and disabled,
preventivetechnol ogy packagesfor persons having disabilities, devel opment of multi-disciplinary research
materia YR& D programmesfor disabled, fiel d testing of newly devel oped technol ogiesand modulation of
existing technology specific for useof ederly and disabled to suit Indian conditionsareafew aspectswhich
have been take up for appropriateinterventions.

An attempt has been made by Center for Dental Education and Research, All IndiaInstitute of
Medical Sciences under the project “Assessment of Maxillary & Mandibular alveolar ridge
resor ption in implant supported over denturewith different attachment systems” to addressthe
usua problemsassociated with tissue supported complete denture specially in caseswith severely resorbed
ridges, neuro-muscul ar inco-ordination (Parkinsonism, Belly’spal sy), deficient ridge (dueto traumaor
surgical resection) in elderly population. I nsufficient retention causesintoleranceto | oading by mucosa,
pain, difficulty in eating and speech, loss of soft tissue support and altered facia appearance. Inorder to
reducethese problemsto the el derly, anew technique of denture retention using dental implantshasbeen
developed. Theuseof implant supported denturesisabig help for peoplewith severely resorbed ridges.
Under thisproject two or four implantswith three attachment designs (locator, dalabonaand bar and clip)
will beusedin addition to eva uation of theamount of bonelosswith each system. Thiswill beableto guide
futuretreatment planning to restrict the movement of overdenture and thereby minimizethebonelossin
sameand opposing arch.

Maxillary Edentulousridge Metal housing with locator attachment

Customized surgical stent Final Denture

Fig.55
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Modified bar design, ball abutment assembly with asilicon O ringinstead of rubber oneto provide
better retention and durability and customi zation of surgica stentswill aso bedevel oped under thisproject.

ii. A prototypelocator and communicative devicefor tracking dementiapatients has been devel oped
under a project “Development of Locator and Communicative device for Dementia Patients”.
RFID with GSM and GPSwith GSM technologies

aredeveloped for patient tracking application:

> Battery Thetechnol ogy developed can a so bemodified

i like telemedicine and devel opment of vital sign

M95-GSM monitors and can be implemented in other

Mogem advanced geriatric care centerswith the hel p of

the State Government and other private players.

b e Thecommunicativedevicewill beof great helpto
chip Dementiaduring emergencies.

Thecaregiver canadso know thewhereabouts of

Prototype of locator device the patient using thelocator device. TheSM Saert
_ arrived on the care taker’s mobile phone when
Fig.5.6 clicked, givesthelocation in Google maps al so.

Attemptsarea so being madetoincorporatevoice
communication featureto this prototype and a so adedicated web server for thisapplication.

I ndian deserts have remained unique human ecosystemsasal thelife-formshave survived theharsh
environmental conditionsby evolving addlicate relationship with thisfragile ecosystem.In Indiadeserts
have been classified into hot desertsand cold deserts as per the dataanaysisdoneby variousagenciesand
National Bureau of Soil Survey and Land Use Planning. The Department of Science and Technology
through itsspecid initiative programme hastried to addressthel ocation specificintervention necessitated
by these geographical areasof the hot and cold deserts. Under its need based programme the Department
haslaunched two Co-ordinated network programmesto cater to the needsof the peoplelivingintheArid
and Semi-arid Regions “ASAR” and the Cold Desert Regions “CODER”. The thrust area of these
programmesis.

1) EnhancedLivelihood opportunities

2) Hedth&Nuitrition (Epidemiology, Prophylacticsand Therapeuticsfor Stress adaptation, nutrition
specially related to children and elderly, validation of both human and animal indigenous health
practices)

3) Soil and water management
4)  SustanableAgriculture/Horticulture practicesincluding post-harvest and val ueaddition

5) Technology inputsfor artisanal sectors
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Under itssocietd initiativesplanstoinitiate S& T driven programmewithanamtoprovide S& T
solutionsto addressissues/problemsof peopleliving in the desert regionsof Indiathe Department has
invited the EOlsfrom consortiaof academic/R& D ingtitutionsand Panchayati Rg) Ingtitutions, NGOs,
industry, State Government Organizationsin order to enhancethe quality of lifefor people of the desert
regions. Inthe 1t phase of the programmethe areasidentified for the S& T based interventionsinthe Arid
and Semi-arid Regionsidentified for intervention are:

a) Jasamer, Barmer, Jodhpur, Nagaur, Banswara, Dungarpur (Rgjasthan)

b) Kutch, PanchMahal,Dahod, Banaskantha (Gujarat)

c¢) Ratlam, Jhabua, Mandsaur (MadhyaPradesh)

Cold Desert Regions are:

a) LadakhandKargil (J&K)

b) Lahaul & Spiti & Bharmaur Track of ChambaDistrict (Himancha Pradesh)

The SEED divisionreceived a large number of Expression of Intrest under both the programmes
whichwerescreened by theexpert panel and the short listed candidateswereinvited to submit full proposas
followed by the evaluation of the proposal on the basis of the technical presentation by the PI/Co-PI
beforethe Sub Expert Committee. The programmes can be extended to cater the need of the other regions
of the hot and cold desertsin the 2nd phase.

The Sub Expert Committee meeting of the* ASAR” programmewasheld at Arid Forest Research
Institute, Jodhpur. Theingtitute has been involved with the devel opment of the programmeto providethe
technical inputstowardsthe need of the society.

The Sub Expert Committee meeting of the CODER programmewasheld at CSK Himachal Pradesh
Agriculture University, Palampur. The Department have utilized the expertise of the university expertsas
they have enormous experiencein devel oping and implementing projectsin the cold desertsdueto the
presenceof theuniversity field stationin Lahaul and Spiti. Themeeting was covered by |eading newspapers
of theHimacha Pradesh.

SCHEME FOR YOUNG SCIENTISTSAND TECHNOLOGISTS(SYST)

Themain objective of the schemeisto motivate young scientists and technologiststo utilize their
expertisetowardsthe societal devel opment. The scheme has been promoted among the variousinstitutes
and universities during the group monitoring workshop and meetings. A chievements of some projects
accomplished during thefinancid yeer are:

e  Fodder bank and fodder nursery model under the project entitled “ Strengthening fodder resources
and developing apilot mode for reducing drudgery of rurd womenin Kedarnath Valey, Uttarakhand’
has been established at Makhandavillageto reduce drudgery of rura women. Theeffortshave been
well receptive by thewomen and farmersof thevillageasit amstowardsthe nutritivefodder throughout
theyear and reductionindrudgery. Themodel can bereplicated in the other sitesaswell.

e Anorganicliquidfertilizer (Humus) and solid humic acid (vitamate) hasbeen devel oped under the
project entitled “ Production and formul ation of organicfertilizer (Humus) using local resourcesfor
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income generation to rural farmers’. The humus can be applied asfoliar spray to crops and has
shown promising resultsinthe paddy field.

Schizothoraxrichardsonii isthefish specieswhich hasbeenwidely distributed among thefoothills of
Himalayabut recently dueto the overexploitation of the natural bioresourcesthefish specieshas
become endangered. Under the project entitled “ Genome scale mining of phylogenetic markers of
Schizothoraxrichardsonii fish speciesfor formulation of selectivebreeding programme” genomescae
mining wasdone using protein encoding genesof MDNA. Thefive populaionsstudied usng mtDNA
markersrevea ed that Bairanga popul ations have higher genetic variability ascompared to other
popul ationsand can be used as parental stock for breeding purpose. The study isof societal relevance
asitwill lead to thegeneticimprovement of Schizothoraxrichardsonii speciesthrough breedingwhich
isof cultural interest to people of theareaandisat theverge of decline.

Technological I ntervention for Tribal Empower ment (TITE)

TheTITE Schemeunder the* Tribal Sub Plan” of the Department of Science & Technology aimsat
improving living conditionsof schedul ed tribesbased on sustainabl e science and technol ogy activities.
Under thisinitiative location specific and need-based projects are supported for socio-economic
upliftment of tribal communities. During theperiod, 11 new projectsweresanctioned for pilot scale
technol ogy application to enhanceand improve existing livelihoodsemphasi zing on sustainable use of
loca resourceswith vaueaddition. Highlightsof achievementsmadeunder someprojectsaregiven
below:-

Individual Projects:

Development of Biomass Based Stove for
L eaf Moulding M achine: Theproject hasled
to the development of environment and user
friendly biomassburning metdlic stovessuitable
for heating diesin leaf moulding process. The
machinedoesnot requiredectricity for moulding
operation with the improved heat transfer and
combustion efficiency of the devel oped stove.
Thisnew portable metalic scovemodel requires
only onetimefeeding of thefue (powered leaf-
litter) with load of 2.5 kg at a time with
continuousburning for 2to 2.30 hours. Such an
environment friendly device hashe pedtoreduce
biomass fuel consumption and indoor air
pollution with immense utility in non-
electrified areas. Thesefuel efficient stovesare
successfully being experimented by linking it with
biomass machine developed by IIT,
Kharagpur under field conditions in 5 tribal
villages of Mayurbhanj (Baripada), District of
OrissaState.

Fig.5.7: Newesi of portablefuel efficient metallic
stovefor making leaf plates.
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Value addition to local Agri produce for income supplementing in tribal area of Jaunsar
Bhabhar focusing on women and youth in Uttar akhand: Thisproject hasafocusto establish
community owned common facility centre with quality control for processing of locally grown
horticulturd producelikechilli, ginger, garlic, mango, lemon and turmeric. Project hasenabled women
to makeva ue added productslocally with enterprising skill in networking modein Lakhsyar village,
Kas block, Dehradun Digtrict.

Pilot initiativefor sustainablelivelihood generation of rural community through production
of valueadded productsfrom commer cially impor tant plants. Thisproject isbeing implemented
covering 7 villagesaof Khurdadistrict, Orissa. The project focuseson adoption of abiotechnology
based dternatelivelihood generation approachesthrough mobilizing the community in production of
value added products (like essentia oils, curcumin, and oleoresin) from their agriculture produce
ginger, turmeric and kaempferiausing quality control measures. WWomen and rurd youthsin 10 SHG
groups have been trained in scientific extraction of va ue added products, marketing of the products
and sharing the benefitsby setting up micro-enterpriseat thevillagelevel . The positive response of
field functionaries, community youth and women aswell as buyers has been encouraging towards
proper implementation and sustainability of the project asindicated below.
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Fig.5.8

Enhancement of livelihood of tribal farm householdsof Panchmahalsdistrict, Gujarat Sate
through agricultural diversification: Project isbeing implemented by Central Horticultural
Experiment Station, Panchmahdsdigtrict, Gujarat. Through aPRA exerciseidentification of existing
livelihood strategiesand technol ogical interventions specific to enhancethelivelihood security of the
tribal householdsof Kyariavillage, Panchmahdsdistrict havebeenidentified. Thetriba of thevillage
have beenintroduced to fruit crops, kitchen gardening, improved breed for backyard poultry and to
reducethevul nerability through scientific goat rearing.
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Fig. 5.9: Capacity buildinginvolvingcommunity for PRA exer cisetoinitiate need based technological interventions.

S& T Intervention for Sustainable Ecosystem Development in BR Hills: Another initiative
hasbeentakenin BR Hills, Western Ghatsto enabletribal communitiestoimprovelivelihoodsand
enhancebiodiversity. Project hasgiven emphasis on devel opment and demondtration of rural agro-
biotechnology model at Muratipayavillageof Yelundur rangeof BR Hillsfor cultivation of important
medicina and aromatic plantsto address primary health care needstraditionally used by the Soliga
tribe. Twelve specieswere prioritized for cultivation in the agro biotechnology model viz., Aegle
marmel os, A corus calamus, A sparagus racemosus, Decal epishamiltonii, Embeliaribes, Gloriosa
superba, Gymnemasylvestre, Nothopodytes nimmoniana, Oroxylum indicum, Rauvolfiaserpenting,
Terminadiaarjunaand Withaniasomnifera. Tribal communitiesarea so being trained to make use of
polyhouse technol ogy and homestead farming techniques; soil and water conservation measures
using ecologica methodsand scientific harvesting practi cesto meet their livelihood needsand nutritiona
aspectsaswell.

Scientific Organic Cultivation of Cardamom amongthe Tribal Far mersof |dukki Disgtrict,
Kerala

Under this project, a complete Package of Practices (PoP) has been developed for the organic
cultivation of Cardamom using bioagentsto cure pest attacksand disseminated standardi zed packages
among thefarmersbe onging to Mannan, Urdi, Ulladan and Pdliyatriba communitiesof Kannampady,
Kumily Mannankudi and Chakkupallam of Peermade and Udumbancholataluksof 1dukki district,
Kerala. Some of the practices developed/transferred are as follows: (1) Entomo-Pathogenic
Nematodes (EPN) wasfound effectivefor control of cardamom root grubs. Heterorhabditis sp. of
EPN wastested for thefield trials. A dosage of four cadavers per plant wasfound to be effectiveand
economica (2) Tithoniadiversifolia,acommonweed (wild sunflower) intheareawasfound effective
for control of cardamom root grubs. 2-3 kg of thefoliage was given asmulching for the cardamom
plants. (3) Planting of castor (Ricinus communis) plants 30-40 plants per acre gave encouraging
resultsasatrap crop against shoot borer of cardamom. (4) Thetechnology for controlling cardamom
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root grubs by using Metarhizium anisopliae, afungus that growsnaturdly in soilshasbeen popul arized
through the project. All the above mentioned technol ogieswerefound to be effectivein controlling
the cardamom pests.The farmers in the area have slowly started adopting these eco-friendly
technologies.

CoP-11 - Programmeon People & Protected Areas(PAS):

The Eleventh Conferenceof Parties (CoP-11) of the Convention on Biologica Diversity (CBD) was
held at the Hyderabad | nternational Convention Centre, Hyderabad from 1-19 October 2012. During
the conference an event on* Integrating Conservation and Livelihoodsaround Protected Areasthrough
Scalable Technological Solutions” wasjointly organized by DST and WWF —Indiato showcase
outcome models of its multi-locational network programme on “People & Protected Areas’
implemented a 13| ocationsin different partsof thecountry. Event attended by nationd andinternationa
participants highlighted about the role and effectiveness of technology with local institutional
arrangementsin addressingissuesaround consarvationvis-avislivelihoods. A report of thisprogramme
depicting successful case studieson emerging diversemode swith technol ogica solutionsfor livelihood
diversification activitiesto reduce dependency of community on forest resourceswasreleased by Dr.
T. Ramasamy, Secretary, Department of Science& Technology. The programmeimplemented at the
pilot scae haseffectively demonstrated innovative approaches and mechani smsbased on gppropriate
technologicd inputsthat have successfully enhanced sustainablelocd livelihoodsfor loca andindigenous
communitiesliving around PAsacrossthe country. The programme has been abl e to bring together
the community, grassroot voluntary organizationsand technol ogical groupsat the same platform for
discussing local conservation and livelihood issues and devel oping appropriate technol ogy for the
Themodelsestablished under this programme have potentia for replication not only at thelocal but
asoat theglobal level wheresimilar issuesrelated to conservation and livelihood exists.

Fig.5.10: Release of OutcomeReport on People& Protected AreasProgrammeby Dr. T.
Ramasamy, Secretary, DST
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4. SCHEDULED CASTE SUB-PLAN FOR THE DEVELOPMENT OF SCHEDULED
CASTE POPULATION (SCSP)

Socia Equity principlesdemand specid attention and careful interventiontofacilitate scheduled caste
community intheir developmental aspirations. Programmesfocused on enabling thecommunity redize
their aspirations need to be devel oped with sufficient measure of empathy and sensitivity backed up
by the supply of adequate resources. The community at timeshasvariationsin basic knowledge,
lingui sticsand capacity and henceintervention for promoting socid equity need to bedesignedtaking
into account theintervening strengths of thecommunity. Keeping thesefactsinmind, the Department
of Scienceand Technology hasbeenimplementing aScheme, viz Scheduled Castes Sub-Plan (SCSP)
with aview to empower SC popul ation through the input of Science and Technology, since 1992.
Over theyears, the scheme SCSP has achieved breakthroughsin devel oping and demonstrating
technology packagesin several sectorswiththeassociationof S& T basedfield groupsand S& T
ingtitutionsfor improving the quality of life of theeconomically weaker sections of scheduled caste
communitiesinurban/rural areas. Dueto the effortsmadein the past years, thisprogrammeof DST
has made a distinct impact due to its unconventional approach and involvement of S& T- based
voluntary organizationshaving strong linkagesat thegrassroot level.

» Skill development and Livelihood Activitiesfor SC Population

e Inaproject a Bomikhal, Odishautilization of theNaliaGrassin Coastal Tidal Regionsof the
state hasbeen taken up to enhancelivelihood of the SC Communities. The project identified
opportunitiessuchas manua plantation of Naliato sustain raw material supply chainahuge
potentid for thisexistsintheform of swampy areasinfluenced by tida action. Thiswould lead
to multiple ecologica benefitsboth economicandintermsof bank stabilization.

Processed Nalia, ready to usefor thecraft Finished Nalia product
Fig. 5.11

e InaprojectinSouth Goa, skill training in varioustradesto SC community hashel ped themto
scientifically learn aparticular trade and then seek self/wage employment. Thetrainingmainly
targeted in achieving the skillsof thetrade practicaly by way of latest technologiesavailable. All
thetrades are competency based. Trai ning methods used are appropriate to the devel opment of
competencies. Thefocusof the programmeison “ performing” and not only “knowing”. The
training method i sindividual -centred so asto make each one of them truly competent inthe
trade concerned. The core curriculumiscomprehensive and coverskitchen equipments, quality
control different types of menus, culinary terminology, safety consciousness, work ethics,
leadership, time management, creativity and Customer service satisfaction.
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e Inaprojecta Minicoy Idand of Lakshadweepidands, production of dried tuna(Masmin) and
value added products from Masmin has been taken up. Lakshadweep idandswithitslarge
lagoon, territorial watersand economic zoneattached toiit, offersvery high potential for tuna. It
isestimated that only lessthan 10% of thefishing potential isactually being tapped fromthis
area. Thedemand for dried tuna(Masmin) manufactured only in Lakshadweepin Indiaand
ready- to-servefish productsareincreasing day by day in our country. Thereiso scopefor
export, asthese productsasthey arewidely consumedin Sri Lanka, U.A.E, Mdaysia, Philippines.
Tuna-based fish products prepared under themost hygienic conditions and seasoned with spices
will havean average shelf lifeof oneyear. The USPof thisintervention good quality processed
Masmin productssuch as Fish Pickle, Dried Tunachutney, Dried TunaFry, TunaFakes, Fish
powder, TunaExtract Fry, TunaFish wafers, saving of fuel, eco friendly management of fish
waste. Thefish wastesgenerated isbeing utilized for making: (a) Pet feed:

- Thebones, smdll piecesof cut fisheswill betreated with 1% formic acid to digest thebonesand
thedigested dur will bemixed with ricebarn and dried hygienically and packed.

- Dried bones are powdered and packed. This calcium rich materials are used for fortifying
poultry feed.

Fresh TunaFish cutting TunalLoins for boiling Boiled loinsfor smoking Smoked loinsin drayer

Fig. 5.12

Thisproject hasthe potential to provide large scale employment intransporting, manufacturing,
packing, marketing activitiesin acooperative mode.

Inaproject at West Bengal amodel for anaerobic digestion of food, vegetable and municipa solid
for generation of biogashasbeen designedfor pilot leve testing of biogasproduction. 1400 L bioreactor
(Fig.12.) wasfed with cow dung and water (1:1 ratio) to build up aninitid microbid flora(methanogenic
bacteria) for 10 daysHydraulic Retention Timeand 40 days Solid Retention Time. Thetotal amount
of feeding material swith required dilution, using vegetable wasteinstead of conventional feeding
material i.e. cow dung, wasmoreeffective. 3timefeeding instead of singletimefeeding per day (per
day feeding amount isconstant) was done, which yiel ded 30% morebiogas. Separation of durry was
donethroughachemical process (FeCl,,/ Alum) and thefresh feeding material waspartialy (30%,
40% and 50 %) replaced by thefresh one.
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. ACTIC
Digester with 1400 L capacity Separation of durry by FeCl,
Fig. 5.13

Coordinated Programmeon Resour ce M anagement and Development for the Empower ment
of Scheduled Castesin different partsof the country:

A network programme on Resource Management and Development for the Empowerment of
Scheduled Castesin different partsof the country’ hasbeen initiated involving the Scheduled Caste
communitiesliving below poverty line, and having largevarigionintermsof their traditions, practices,
economic and educationd satus. Through theAll IndiaCoordinated programme (A1CP), an attempt
hasbeen madeto provide S& T inputsand the required handhol ding to hel p the community to benefit
fromtheavailableopportunities.

Inthisbackdrop, the programmewasinitiated under the Scheduled Castes Sub-Plan (SCSP) scheme
aming to mobilizethe SC Community to utilizingandvaueaddto local resourcesusing appropriate
technologies. The programmewasinitiated through an orientation workshop to NGOsfrom twelve
statesof country in 2007, 2008, 2009 and 2012. The overd objective of the programmeisto create
Scheduled Caste model villagesthrough the application of Science & Technology and utilization of
local resourcesto create employment, reduce poverty, and improvethequdlity of life of membersof
the Scheduled Caste communities.

Theseprojectsarelocated in AndhraPradesh, Bihar, Gujarat, Himacha Pradesh, Jammu & Kashmir,
Karnataka, Kerala, Madhya Pradesh, Maharashtra, Odisha, Puducherry, Rajasthan, Tamil Nadu,
Uttarakhand and West Bengal wherethe selected SC communitiesare mostly engaged inunskilled
seasonal labour. Thetarget areaiincludes costal villages, hilly areas, and plain/drought aress.

Theintegrated devel opment approach followed inthe programincludesthefollowing:

a  Awarenesscrestion, mobilization and organization of the community: Organizing thecommunity
ineachvillage asaDevelopment Groupisthebasic focus of the programme so asto empower
themselvesfor salf help. Thisal so aimsfor collectivework for availing the opportunities meant
for SC community from Government at thelocal and Statelevel. Awarenesson Social issuesis
anintegra part of the programme.
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b.  Microenterprisespromotion for expanding the economic activities/ opportunitiesutilizing the
local resources.

c.  Skill development / upgradation of local youth for employment creation.

d. Adoptionof viabletechnologieswhichincludethefollowing:

Skill development in non-farm technol ogiesfor better income

Up gradation of traditiona skillsby introducing new toolsand s mplemachineries
Biomass utilization to generate energy, compost etc

Introduction of ground water recharging technologies

Introduction of community water trestment plants

Introduction of rain water harvesting technologies

Introduction of localy suitable sanitation/ sanitary latrines

Breed improvement inloca animalslikegoats, poultry, rabbits

Backyard poultry and kitchen garden for better nutrition etc.

Vaueaddition of local fruits and vegetables

Theperiod coveringtheinitia yearsof Al CPwitnessed resounding successin mobilizing thecommunity
and a so in devel oping leadership and ownership fedling in the community, whichisessentia for the
sustainability of theproject activities. Theinitia yearsof AICPhas concentrated more on developing
and managing Micro-Enterprisesfor income generation among the membersof the SC communities.
But, dueto thedifficulty in managing themicro-enterprises, the next few yearsof AICPhasconcentrated
more on asset creation among SC communitiesthrough livestock devel opment along with other
development activities.

S
'l 1’{

Fig.5.14: A Microenterprisemanaged by women entrepreneur s—L ow-cost cattlefeed production unit

at Thenali (A.P)
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TheNational Science & Technology Entrepreneurship Development Board (NSTEDB), established
in 1982 by the Government of India under the aegis of Department of Science & Technology, isan
institutional mechanism to promote knowledge driven and technol ogy intensive enterprises. The Board,
aimstointegrateinnovation and entrepreneurship in academia, through variousinitiativeswith aview to
trandate knowledgeto wealth and convert “job-seekers’ into “job-generators’ .

The programmes of the Board and therelated achievementsduring F.Y 2012-13 are summarized
below.

1. Technology Businesslncubator s(TBIs): Technology Businessincubator (TBI) isa programme
of NSTEDB for fostering innovativeand knowledge based start-upsinto sustainable businessesby
involvinginteractionsfrom academiaand providing specidized support services, early sagefinancing,
networking among stake holdersetc.

Sofar 66 TBI’shave been supported which areusually located inand around an R& D or academic
ingtitution. During a review of these TBI’sinthecurrent financia year, it hasbeenfoundthat TBI's
were ableto create acountry wideimpact with number of start upsbeing morethan 1600, out of
which 900 companieshave graduated resulting in employment generation for more than 28,000
personswith tentativeturn over of Rs.817.00 Crores. Thus, the efforts made have been successful in
creation of an ecosystemto nurture and cultivate techno-entrepreneurship in the country.

Thenew TBIsbeing established during the F.Y.2012-13 are at Technopark, Kollam Campus and
SathyabhamaUniversity, Chennai.

2. National Centrefor Aerospacel nnovation and Resear ch (NCAIR) isestablished at |1 T Bombay
with agoal to develop avibrant aerospace ecosystem in Indiain collaboration with the Boeing
Company. NCAIR hasstarted functioning and the key achievementsat NCAIR include- designand
development of commercid scaleaviation des gn and manufacturing oriented technologiesi.enew Ti
-Al-V dloys, specia material machining processes and enhancing mechanical propertiesthrough
advanced heat trestmentsetc.

e Step 3070

Simulation of Metal Flow in Aer ospace Casting Ultrasonic Vibration Assisted M achining of Titanium

Fig. 5.15: Different technologiesdeveloped at NCAIR.
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3. Seed Fundtolncubators: Thebasicideaof providing Seed Fundisto equip the STEP/TBI with
the much needed early stagefinancia assistanceto be provided to deserving ideas/technol ogies of
gtart-upsunder incubation. Thiswould enable some of theseinnovativeideas'technol ogies to graduate
toalevel wherethey canthen be fit for seeking normal lending commercia banks/FI’s routeintheir
waly to the successful commercialization process. Thusthe proposed assistanceispositioned to act
asabridge between devel opment and commercialisation of technologies.

Sofar, 14 STEPSTBIshavebeen supported with the seed support sinceitsinitiation intheyear
2008. 2 new TBIs namely, IT-BHU, Varanasi and Global Incubation Services, Bangalorewere
provided seed funding during 2012-13. By getting timely support of the seed fund, over 60 start-up
companies havetaken their venturesto the next level by way of enhancement in total revenues,
validating prototypes, securing market ordersandraising externa funding throughangels'VCs.

4. Intel DST Asia Pacific Challenge 2012

Thelntel DST AsiaPacific Challenge 2012 supported by Intel and National Science& Technology
Entrepreneurship Development Board (NSTEDB), Department of Science& Technology, Government
of Indiaand organized by AsiaPacific Incubation Network (APIN) during August 6-10, 2012 isa
competitionfor high Tech, high Growth technol ogy and socia innovationsin specified themesacross
AsiaPacific Region, thewinners of which get an opportunity to showcasetheir projectsat “ Intel
UCB Globa Challenge Programme’.

Thetechnology challenge programmewasorganized in 12 countriesthat include Bhutan, Singapore,
India, South Korea, Indonesia, Sri Lanka, Japan, Taiwan, Mdaysia, Thailand, Philippinesand Vietnam.
Theevent witnessed 24 teamsfrom the mentioned 12 countriesand theteamsfrom India, Philippines
and Indonesiawerethewinnersof thelntel DST AsaPecific Challenge2012inthegrand finaleheld
at Bangdore.

Thefiveday eventincludes- 2-day Micro pitch Training Programmeat 1 1M Bangalorefor an
exposurefor al thefinaistsonhow to pitch their ideaby having individua interactionwith profound
mentors beforethey enter into thegrand finale; 2 day Asia Pacific Entrepreneur ship Summit on
various aspects of Entrepreneurship with participations from 18 countries and One day Mentor
School for Bl Manager for afiner refinement.

Fig5.16. Intel DST Asia Pacific Challenge 2012.
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5. ThePower of |deas 2012

National Science and Technology Development Board partnered with The Economic Timesand
Centre for Innovation, Incubation and Entrepreneurship for implementation of India’s largest
entrepreneurship promotion programme- The Power of |deas2012.

Theprogram waslaunched with The Economic Timesextensively advertisingthecal for applications
from aspiring and existing entrepreneursin India. The program waswell received with morethan
14,000 applicantsregistering for participation. The applicationswere eval uated by morethan 500
knowledgeable mentorsand expertsand 504 applicationswere sel ected for amonth long mentoring.
A second round of eval uation through pitch presentation resulted in 75 teamsbeing invited for a10
day intensiveworkshop at 11M Ahmedabad where India sleading expert on various management
aspectshelped them improvetheir business strategy and solvethe businessissues.

40 promising startups were chosen for awards of Rs.5 lakh each while 10 brightest ideas were
chosen for awards of Rs. 2 lakh each. Apart from these awards, 20 startups also received seed
funding offer of Rs. 201akh each.

T-UP
g %'lg%ch LAVE

In Association With:
o)

o DEPARTMENT

Fig.5.17. ThePower of Ideas: Start-up Conclave, 18 October 2012, N. Delhi

M orethan 500 aspiring entrepreneurswere further provided an opportunity for capacity building
through workshopsheld invariouscitiesby partner TBIslike RTBI Chennai, JSSSATE-STEPNoida,
GINSERV Bangd ore, Venture Center, Puneand TBI- University of Hyderabad.

Withinashort time, theinitiative hasdevel oped into aplatformwhich bringsall thestakeholdersinthe
ecosystem like startups, mentors, incubators, and investorstogether and isproving to be an engine of
growthfor theentrepreneurial cultureinthecountry.
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6. DST-Lockheed Martin Indialnnovation Growth Programme (I1GP) 2012: The India
Innovation Growth Programme (11 GP) 2012 added impetusto the ongoing effortsof [IGP asit
saw participation from sectorsaswideas industria goodsand machinery, clean energy, information
technology, headthcareaswell asagricultureand forestry. A total of 819 applicationswerereceived
under the programme asaresult of conducting pan Indiaroadshowsand interacting with leading
incubatorsin India. After following arigorous sel ection procedure comprising of technology
validations and in-depth Quicklook reports, 50 innovations were shortlisted. The selected 50
innovatorswere given advanced training in technology commercialization strategies, venture
formation, venturefinance, technology marketing, competitivetechnical strategiesand presentation
skillsthrough aweek long Technology Commercialization and Entrepreneurship workshop held
during 12-16 March 2012 at Goa. Thetop 50 innovators then presented their innovationsto a
panel of judges comprising renowned technol ogists and commercialization expertsfrom India
and the United States held during 26-29 March 2012 at New Delhi. At the end of the competition,
30 best innovations were awarded a cash prize of INR One Lakh each and were taken forward
to the business devel opment stage.

An expert team of business devel opment managersfrom the IC? Institute at the university of
Texas and FI CCI has since then been working with the sel ected innovatorswhich hasresulted in
the signing of over 60 Business Engagement A greements connecting innovatorsto potential
industry and funding partners. In addition to servicesfor innovators, the program also offered
basic and advanced international incubator management training to 15 incubation managers,
which was organized by the global Commercialization Group during 8-19 September 2012 at
San Antonio and Houston. The program comprised of a series of lectures, exercises and
experiences designed to expose senior officials, professors and incubator managersto key topics
in entrepreneurship and technology incubation.

Fig.5.18: 1GP 2012 Award Function in New Delhi
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8" Intel Global Challenge: UC Berkeey, USA , Nov. 8, 2012

Thelntd Global Chalenge partnerswith the best researchingtitutionsaround theworld and affiliates
withregiona bus nessplan competitionsto find the technol ogies and teeamsthat can havethe grestest
impact. Foundedin 2005, theIntel Globa Challengeat UC Berkeley isajoint project of Intel and
the UC Berkeley Lester Center for Entrepreneurship. The project isdesigned to motivate young
entrepreneursto devel op innovativetechnol ogiesthat solverea-world chalenges, build viablebusiness
modelsand movethat technology out of university labsand into the market.

The 8" Annual Intel Global Challenge was held on November 8", 2012 att the Haas School of
Businessat UC Berkeley. The competition thisyear had 25 finalists' teamsfrom 16 countries.

Greenway Grameen I nfra, ateam of student entrepreneursfrom India, won the grand prize of
USD 50000 at thisglobal technology business plan competition. Thewinning team of entrepreneurs
created efficient, biomass-based cooking solutions. In Indiaand el sewhere around the globe, indoor
openfiresand traditional mud stovesarestill used for cooking by nearly 3 billion people, leading to
negativeimpactson theenvironment and economy. Theteam'’sflagship product, the Greenway Smart
Stove, incorporatesauniqueair-flow generator that savesfuel consumption by up to 65 percent and
reduces smoke output by 70 percent. Sinceit commercialy launched in December 2011, Greenway
Grameen Infrahas sold morethan 12,000 units. The company plansto add two new stove designs
and awaste heat-to-el ectricity converter toitsproduct line.

Greenway Smart Stove: Making mealshealthier and happier: A product by "75\]‘ Rty

Fig.5.19: Winner of the 8" Intel Global Challengeheld at UC Berkeley USA, Nov. 2012
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The second team nominated from India; Linksmart I ndiafor theIntel Globa Challenge2012 has
built asecurity technology that won both praisefor itsinnovativenessaswell asinterest fromlarge
global corporationslooking to deploy their solution for their own logi stics processes.

Both theteamswere nominated for Intel Global Challenge 2012 after winning the Next Big I dea
(NBI) competition jointly hosted by Intel India, Department of Scienceand Technol ogy, Government
of Indiaand Indian Inditute M anagement, Bangdore(IIMB). TheNBI showcasestechnology business
planswith thegreatest potentia for apositiveimpact on society through the commercidization of new
andtruly innovativetechnol ogies. Besdescash prizes, winning teamsreceived inva uable mentoring
and feedback from Silicon Valey’sleading venture capitaists.

8. STED Programme

Science& Technology Entrepreneurship Devel opment (STED) project, socio-economic devel opment
inaregion by promoting entrepreneurial temper and motivating the youth for establishing micro
enterprise based on innovative skillsand technol ogy. The project involvesascientific survey of a
selected district/region for identification of opportunities, matching of the material and the human
resources of the region and usage of Science & Technology inputsfor efficient utilisation of the
opportunities.

During 2012-13, STED projectsat 12 new different locations have beeninitiated. A publication
entitled Enter prising I ndia hasbeen brought out, which isacompilation of select success storiesof
micro-enterprisespromoted by various projects under the STED programme.

9. Innovation and Entrepreneur ship Development Centres(IEDCs)

Innovation and Entrepreneurship Development Centre (IEDC) have been promoted in education
ingtitutionsto devel opingtitutional mechanismto createentrepreneuria culturein academicingitutions
tofoster growth of innovation and entrepreneurship amongst the faculty and students. ThelEDCs
aimto promoteinnovation amongst the students of S& T. The students are encouraged to take up
innovative projectsasapart of their curriculum and are supported to devel oped aworking prototype.
During theyear, 27 IEDCs have been supported acrossthe country.

10. Training Programmeson Entrepreneur ship : For sensitization, awareness creation, capacity
building and knowledge enhancement on various aspects of entrepreneurship , NSTEDB supports
organizationsfor conducting various modul es of training programmesacross thecountry. InF.Y.
2012-13, atotal of 1415 training programmes have been supported to train 81,225 participants.

Typeof Training Programme( F.Y. 2012-13) No. of No. of
programmes | participants
sanctioned

1. Entrepreneurship Awareness Camp (EAC) 92 69150
2. Entrepreneurship Devel opment Programme (EDP) 82 2050
3. Woman Entrepreneurship Devel opment Programme (WEDP) 80 2000
4. Technology based Entrepreneurship Development Programme (TEDP) 189 4725
5. Faculty Devel opment Programme (FDP) 12 3300

TOTAL 1415 81225
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NRDMS Programme aimsat promoting R& D in emerging areas of Geo Information Scienceand
Technology. Studies supported under the Programme contributeto the devel opment of systems, methods,
and techniquesfor operationalising the concept of Geospatia Governance (g-governance) and building the
required human resource basein support of thisstrategy. Sharing of spatia databy dataproviding agencies
intheframework of Spatial Datalnfrastructure (SDI) isan essential prerequisite. The National Spatial
Datalnfrastructure (NSDI) hasthusbeen amajor initiative of the Department in thisdirection. NSDI is
now being upgraded and re-oriented to support implementati on of the National Geo-spatial Information
System (NGIS) duringthe XI1 Five Year Plan. Aninter-departmenta initiativeof Ministry of Earth Sciences
(MoES), Department of Space (DoS), Department of Information Technology (DIT), and Department of
Science & Technology (DST), NGISisexpected to providein aMission-Modetherequired information
support to trand ate the concept of g-governanceinto aredlity.

Severa activities have been compl eted towardsthe above goa sduring theyear 2012-13. Based on
the provisions of the National Data Sharing and Accessibility Policy (NDSAP), amechanism hasbeen
established for sharing of data setsgenerated through publicinvestmentsby creating data.gov.in. In order
to provide web-based accessto seamless 1:50,000 topographi c dataof Survey of India, the Surveykshan
portal has been operationalised. A regiona Geo Portal prototypetowards devel opment of the North East
Spatial Data Infrastructure (NESDI) has been demonstrated. Web-enabled Gender Atlas and Geo-
visualisastion Toolsfor landscape andysisand groundwater resource management have been devel oped.
Resultsof studiescovering variousaspects of landdides and tsunami including inundation modeling and
urban flood management have been useful in providing real timeinformation for management of thegeo-
hazardsby the authorities. Technical capacity hasbeen built through aseriesof training and user awvareness
workshopsamongst the scientific and the end user communities.

National Data Sharing & Accessibility Policy (NDSAP)

TheNationd DataSharing & Accessibility Policy (NDSAP) hasbeen approved by the Union Cabinet
and publishedin March 2012. Aimed at facilitating accessto Government of Indiaowned shareabledata
in a proactive and periodically-updatable manner, the Policy makes it mandatory for all Ministries/
Departmentsor public-funded agenciesto bring out anegativelist containing the data setsthose are not
shareableinthe publicdomain. Following the publication of the Policy, amechanism hasbeen set up by
creating adata.gov.in portal through the National Informatics Centre (NIC) to help discover and access
both geo-spatial and non-spatia dataassetsfor devel opmental decision-making. The dataassets could be
used for devel oping a state-of-the-art National GISfor provision of value-added servicesfor use by
stakeholdersfrom Government, Academia, Industry and the Public.

Sudy on per spectivesfor a National Geographic I nformation (Gl) Policy

Setting up of aNationa Geographic Information System (NGIS) capability requires back-up of an
all-encompassing and comprehensive Geographic Information (Gl ) Policy. Based on consultationsheld
with many expertsfrom Government, | ndustry, Academia, and Civil Society, aframework for apossible
National Gl Policy hasbeen developed dong with adraft policy covering imaging, mapping, surveying,
and GIS. Thedraft framework seeksto ensurethat benefitsof Gl areavailableasag-governance service
intheform of customized GI S-based deci sion support applications meeting needs of governance, citizens
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and enterprise; real-time availability of seamlessand updated GI S asset isassured to support real-life
decison-making; and leadership in Gl technology and applicationsismaintained towards discovering new
knowledge and bringing competitive advantageto the I ndian industry.

Gl Sdata assetsin domainsof Topography and Forestry

Asapart of theNSDI initiative, GI Sdataassetsfrom Survey of India(SOI) and Forest Survey of
India(FSI) have been made accessi ble and discoverable as OGC-compliant Web Map Service (\WMYS)
fromthenewly launched Surveykshan Portal (www.surveykshan.gov.in) of Survey of Indiaand thedata
porta of Forest Survey of India. Surveykshanwasreleased by Shri Ajay Maken, Hon' bleUnion Minister

Bentley Geo Web Publisher VBi (SELECTseries 3) - Windows Internet Explorer
@ e [ vevew surveykshan.gov.in N | 2 -

File Edit View Favorites Took Help

g Favorites g Bentley Geo Web Pubisher VI (SELECTsers., g - B o - Page ™ Safety™ Took v @)

Dd@ac0EREAL
£ All Rights reserved to Survey Of India

%4 Local infranet 4 10w -

Fig.5.20: (Web Map Servicefrom SOI’sSurveykshan Portal showing ‘road’ and ‘habitation’ layer sfrom
1:50,000 OSM sheetsof Bhubaneswar, Odisha)

for Housing & Urban Poverty Alleviationin NSDI-2012 organised on 20-21 December 2012 at New
Delhi in association with the Census of India. The Portal will be useful for accessing and visualizing
seamless 1:50,000 topographic maps of Survey of Indiaconcurrently with the satelliteimageriesand other
datalayersfrom various data providing agencies accessible on NSDI’sIndia Geo portal. Experimental
provison of Web Feature Service (WFS) wasdemonstrated for selected layersof 1:50,000 SOI topographic
sheetsand FSI’sForest Cover/ Crown Dengity mapsin the OGC-compliant Geography Mark up Language
(GML) format. A Content standard on Soilswas al so released by the Hon' ble Union Minister during the
event. Standardised WFS/ GML and content standards for various domains from the data providing
agencieswill beavita input for setting up of the National GISand State GI S capabilities.
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State Geo Portals

A prototype of the Geo Portal under development for the North East (NE) comprising of the seven
NE Statesand Sikkim has been demonstrated. Open Sourcetool s have been used in the devel opment of
the prototypebeing used for training of the scientistsand personnel from the concerned State Governments.
The prototype framework will be used for setting up of the State datanodesfor providing accessto geo-
Spatia datasetsowned by the State Governments. State SDI Committees have been congtituted in Assam,
Meghalay, and Arunachal Pradesh and Nodal Agenciesidentified in all the 8 Statesto coordinate the
activities. Tofacilitate operationdisation of Uttarakhand Geo Portal and sustenance of theinformationflow

2 http://agnee tezu.ernetan:a004) nesdl wmssenice php D = 2 X | & North Eastem Spatial Data 1. *

£ Google v MY Search = (W = 5§ Share  More Signln & -+

rastructure

NESDI Layer Information ojx
My SOMITPUR_VILLAGE_FTNAL -

fid il village_ma arms black circle gp convs_cod ada; circle view

sritput_vilsge fewlBEZ 0 MazGean  447579160176964010 Nachusr Macuar 01165500 3

ASSAM_DIST_BOUNDARY_UTM
Fd ares  parimater indisdpoly indisdpo_1 dist ont_dist sum_sres
sren_sny e s - EpaTIeEs m

e e b e 18 8 PAVMIDR AN
"

Shaw Tree Config

(Developed under a Project funded by NRDMS Division of DST and NEC)
‘Nerth Eastern Regiconal Institate of Water & Land Management
Tezpur, Assam, India

< NRTHEG aw

Fig.5.21: (NESDI Geo portal showingvillageboundariesof Sonitpur district of Assam with attributeinfor mation as
WM Son an Open Sour cetool)

fromthe Districtsto the State Geo Portal, District GI S Cells have been set upin Almora, Nainital, and
Rudraprayag with theidentification of geo-spatia information needsof theend usersthrough three separate
workshops. The Karnataka Geo Portal isbeing re-oriented towards devel opment and demonstration of
value-added servicesto the end usersin the sectors of * Watershed Management’ and Health’ on mobile
devices. Geo Portalsof West Bengal, Haryanaand Jammu & Kashmir are under devel opment.

Gender atlas

A web-based atlas using the Open Source Tools and Open Standards (OGC-compliant WM S
specifications) has been prepared on gender vulnerabilities across class, caste and social locations. The
Atlasisexpected to hel p identify spatial concentration of vulnerabilitiesin order to eventualy develop a
micro-level mode for policy intervention. Theatlasisaimed at providing vulnerability informationineasily
understood formatsto the policy makers, planners, members of NGOsand civil society and grassroot
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level workersover theweb for effective use. Variables used in the preparation of the Atlas have been
classfied under (i) population and demography; (ii) literacy, education & skills; (iii) employment & livelihood;
(iv) survivd, hedth & well-being; and (v) living environment. A Gender Deprivation Index hasbeen devel oped
using thethreevariableslike sex-ratio (0-6), gender disparity inliteracy rate; and average age of mother at
thefirst birth for adistrictwise comparison of gender vulnerability.
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Fig.5.22: (Districtwise Gender vulner ability based on a compositegender deprivation index using 2011 Censusdata)

Advanced L ab on Geo-Information Science & Engineering (Gl SE)

Ontol ogy-based agro-advisory solution to cotton farmers, secured supply of drinking water using
geo-spatid analysisin Thanedidtrict (Maharashtra), Gl S-based buil ding evacuation planning tool, and 3D
campus GI S have been some of the activities pursued at theAdvanced Lab set up at [T Bombay during
theyear. Anontology for cotton crop was constructed to represent knowledge on good and bad farming
practices, farming techniques; soil & climatic conditions; recommended varietiesfor specificlocations;
reasons, symptoms, and cure for various related diseases and pests to support providing faster agro-
advisoriestofarmers. Theontol ogy aso containsconceptslikehoeing, sowing, irrigation, fertilizing, soraying,
harvesting a ong with their timeliness so that the farmers coul d be advised on the activitiesand practices
based onthelocal conditionslikeweather or attack by diseasesand pests. A flexible query system has
been devel oped to storeinformation on the past records of thefarmer like varieties sown, time of sowing,
fertilizing, irrigating, spraying of insecticides/ pesticidesetc. Capable of responding to farmer’squeries
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using agraph-based search on the above ontol ogy and thefarmer’ sinformation, the query system returns
the best suitable match meeting the exact requirement of thefarmers. Such activitiesare pursuedinthe
Laboratory by the M astersand Research students of the Department of Computer Sciencethat also offers
courseson Geo-information Science & Engineering asapart of regular curriculum.

Tsunami wave propagation and inundation modeling

Modeling of tsunami wavesgenerated by earthquakesusing Danish Hydrologic Inditute (DHI) MIKE
21 Nested grid approach involvescaculation of initial conditionsand application of numerica settingsfor
tsunami wave propagation and inundation. Themode hasbeen used to sudy thetsunami wavesinundating
the Nagapattinam and Chennai coastal areas of Tamilnadu. Effectsof bed resi stance based on land cover
arederived and implemented as Manning’s number. A comparison between the MIKE 21 Nested Grid
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Fig. 5.23: (Maximum surfaceelevation of thegiven sourceMw 9.3)

approach and NGI comMIT modelshasbeen carried out. Given appropriateinitial conditions, theMIKE
21 Nested grid could be used to efficiently simulate the propagation of tsunami waves generated by
earthquake. Resultsat 02:34:31.6 Hoursafter the earthquake describing phase characteristics of the sea
level changesd ong the selected prafileshave beenin good agreement with the ComMIT modd . Comparison
of theinundation pattern for thetwo different modelsMIKE 21 and ComMIT at two different times of
propagation for the Mw9.3 source has been showninthe Figure 5.23.
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Rainfall induced landdidestudy in Ooty

Under the LanddideHazard Mitigation Programme, the prominent Lingalanddidein Ooty (Tamilnadu)
hasbeen studied for monitoring and devel oping therainfall landdiderel ationship. Fully automatic rainfal
monitoring device hasbeeningaled to record thered timerainfall dataand sudying theimpact of intengity
of rainfall ontheoccurrence of landdides. Therdationshipispotentialy useful in developing thelanddide
early warning system for the areaaround Ooty. In thisprocess, effortshave been madeto collect rainfall
datawith thetimeand observetriggering condition arisng out of highrainfal intensity in shorter periodsof
time. A sound co-relation between rainfall and theinduced landdlide hasbeen built. Similar test Sitesin
Himacha Pradesh and K erdahave been sel ected for rainfall-induced landdide monitoring and validation
of therelationship.

National Geotechnical Facility

Withtherecruitment of scientistsand research personnel and procurement of hardware & software,
thefacility iscurrently operationa at the Wadialnstitute of Himalayan Geology (WIHG), Dehradun.

Projectsin support of SC/ST

R& D projects have been supported to study and provide scientific solutionsto the problemsbeing
faced by the SC/ST communitiesand improving their socio-economic conditionsin different Stateslike
Haryana, MadhyaPradeshand U.P.

Trainingand Capacity building

A et of 22 training programmes have been organized to train about 600 participantsfromthefaculties
of universitiesand engineering colleges on the emerging toolsand technol ogies. A nationa portal hasbeen
set up for providing access to training materials on Gl Science & Technology. Development and
demondtration of test-bedsaround the upcoming interoperakility specificationslikeWeb Processng Services
(WPS), RESTful Web Processing Services, GeoSMS, and IndoorGML from the Open Geospatial
Consortium (OGC) have been initiated to support development and demonstration of value-added
interoperable servicesand provision of training to staff and personnel inthisemerging area.

The National Council for Science & Technology Communication (NCSTC) is mandated to
communicatescience & technology to masses, stimul ate scientific and technol ogical temper and coordinate
and orchestrate such effortsthroughout the country. The programme of the Council aim at building capacity
for informed decision making in the community and promoterational thinking. The Council isdevoted
towardssocietd upliftment through dissemination of scientific knowledgeinaninforma manner and builds
programmes with the help of different media which percolate down to every nook and corner of the

society.

NCSTC encouragesresearchin S& T communication and impact assessment of variousprogrammes,
for diversetarget group. It a so support programmes aimed at school and collegelevel popular science,
Community level genera S& T and others. Books, manuals, posters, exhibitions, films, radio programmes

andtdevison programmesareregularly produced to reinforcethese efforts. NCST C recognizesoutstanding
effortsthrough awardsand incentivesall over the country.
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INITIATIVES& PROGRAMMES FOR MASSAWARENESS& SCIENTIFIC LITERACY

SCIENCE EXPRESS-BIODIVERSITY SPECIAL

Asthe current decade has been declared as United Nations Decade on Biodiversity and with India
hosting 11" meeting of Conference of the Parties (CoP-11) to Convention on Biologica Diversity during
8-19 October 2012 in Hyderabad, it was the most opportune time to showcase our wide array of
biodiversity, threatsto its sustenance and the conservation measures adopted thereof. Thus, Department
of Science& Technology (DST), inaunique partnershipwith Ministry of Environment & Forests(MoEF),
launched an innovative exhibition mounted on its Science Expressrake as Biodiversity Special. The
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collaboration envisagesrunning thetrain in two phasesto cover at least 110 |locations on Broad Gauge
network of Indian Railway acrossthe entirelength & breadth of the country.

Of the 16 coaches of Science Express- Biodiversity Special, 8 are solely dedicated to showcasing
themyriad biodiversity spread acrossthe bio-geographical zones, viz. Trans-Himalaya& theHimalayas,
Gangetic Plains, North East India, the Desert & Semi-Arid Zone, Western Ghats, Deccan Peninsulaand
Coasts & Idandswith afocusonrangeof Biologica diversity, critically endangered species, biodiversity
hotspots, domesti cated biodiversity, biodiversity & livelihoods, bio-culture; threats/'challenges, conservation
measures, successstories& uniqueexperiences. Four other coacheshaveinteresting & informativeexhibits
on Climate Change, Energy and Water conservation while another coach houses Joy of SciencelLabin
which studentsare guided to perform variousexperiments & activitiesto understand conceptsin science
bes desademonstration-cum-training facility for capacity building of teachers.

Science Express- Biodiversity Special (SEBS) waslaunched on World Environment Day (5 June
2012) from Delhi Safdarjung. During itsfirst phase which ended on 22 December 2012, thisonly-of-its-
kind train had made hatsof 3-4 daysdurationeach at 51 locations and over 23 1akh people, including 6
lakh students and 32000 teachers from 7000 schools who have been able to enjoy the interesting &
informative exhibits. Thetrain was a so stationed at Secunderabad during 9-19 October 2012 to host
visiting COP delegates & dignitariesbesidestheloca populace.

Print, e ectronic and digital mediagave specid attention to this programmewith over 500 stories/
newsitemsinall leading nationa & regiona newspapersincluding vernacular besdesmost TV Channels
and magjor related websites. Thusthisflagship venture of NCST C was ableto reach out to even thosewho
could not physically visit thetrain but were made aware of itscontent by the extensive coveragein media.

Science Expresswasoriginally custom-madefor DST by Indian Railways. Since 30 October 2007,
whenit wasflagged off by Hon' ble Prime Minister of Indiaand German Chancellor, DST organised four
tours across India, the last one culminating on 16 June 2011. It hosted aworld renowned exhibition
created by Noblelaureatesfrom Max Planck Society Germany (MPS). However, after displaying it to
over 63 lakh peopleat 222 haltsin 800 exhibition days, it was converted into its present version.
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Science Express- Biodiversity Special: An analysis of the print media coverage (5 June- 21
December 2012)

Print mediaanaysiswas carried out on 735 newspaperswhich covered thejourney of SEBS from
5June2012to 21 December 2012 including Hindi, English and vernacular (variousregional languages).
After scrutinizing dl the avail able newspapersdata, thefollowing pointsare highlighted.

Total number of articles (with photograph): 656
Total number of articles(without photograph): 79
Total number of only photographic presentation (without articles): 147
Total number of articlesin Hindi: 299
Tota number of articlesin English: 130
Total number of articlesinregiona languages. - 306
Mosgt creditsgivento: DST/MoEF
Language of Articles
M Hindi
M English

M Asami/Urdu/Gujarati/Bangoli

- H Marathi
M Telugu/Tamil
M Kannad/Malyalam
i Punjabi
M Blank

Fig. 5.27: Piegraph showsthelanguagesin which newswas cover ed
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Print Media Published in No. of Columns
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Fig. 5.28: Graph showing theaver age size of newscover ed
NATIONAL SCIENCE DAY

TheNational Day iscelebrated every year on February, 28 to commemorate the discovery of the
Raman Effect. A number of eventsstart or culminateonthisday or it isbeginning of year long activitiesto
createthe awarenessamongst varied target groups. Thethemefor celebration of NSD 2012 was* Clean
Energy Optionsand Nuclear Safety” . NCSTC supported the programmeisvarious states by giving grant
toitsstate S& T Councilsfor organization of variety of programmeslikelectures, quizzes, open housesetc.
based on thetheme of NSD.

NSD 2012 was celebrated in more than 20 states in various schools, colleges, national science
laboratoriesand other scientificinstitutionsthrough their respective state S& T Councils. Thethemefor
National Scienceday 2013is"“ Geneticaly Modified Cropsand Food Safety”.

NATIONAL YEAR OFMATHEMATICS

As2012 wasdeclared astheNational Year of Mathematics, anumber of programmeswereinitiated,
conceptuaized and sanctioned to cel ebrate Nationd Year of Mahematicsand Ramanujan Chandrashekhar's
Legacy in Science. A workshop and exhibition on Sir Sriniwas Ramanujan and Dr. S. Chandrashekhar’s
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legacy in science was organi zed by the Tamil Nadu Science and Technology Centre, Chennai. Around
400 studentsand teacherswereexposed to digital exhibition, colourful panelsand moviesonthelifeand
worksof theserenowned scientists, attended | ectures by eminent scientists.

A workshop for teachers on innovative teaching methodsin mathematics, Mathemagic 2012 —a
school college based mathematicsfestival type of programme, and Joy of Mathematics—wherein 20
district level workshopsare being catal ysed and supported in Gujarat with the help of Vikram Sarabhai
Community Science Centrein Ahmedabad.

3 Nationa level workshopsfor teachersof Mathematicsare being organized in different partsof the
country by Association of Mathematics Teachersof India, Chennai.

Punjab State Council for S& T isworking to organize 10 district level workshopsal over Punjabfor
thecelebration of 2012 asyear of Mathematics. Around 400 studentsand teacherswill benefit fromthese
workshops.

WOMEN'S SCIENCE CONGRESS

Second Women Science Congress during Centenary year of Indian Science Congressfrom 4th to
6th January, 2013 on thetheme entitled “ \WWomen empowerment for the devel opment of the country” was
organised. Theevent wasinaugurated by Shri S. Jaipal Reddy, Hon’ ble Union Minister for Science,
Technology and Earth Sciences. Dr G. Kalonji, Assistant Director General, UNESCO, Pariswasthe
Guest of Honor. Presidentia addresswasddlivered by Dr T. Ramasami, Secretary, Department of Science
and Technology, New Delhi.  Panel discussion on Gender Empowerment — Policy Issues and four
sessionsnamely, Women from A cademic Sector; Showcasi ng contributions of women, Women health
and science and 43 postersin the poster session were the highlights of the congress. Eminent women
scientisiswho have made significant contributionsin their chosen disciplinesof sciencefromvariousresearch
laboratories, universities, NGOs, space, atomic energy were present during the conference. Scientists,
administrators, legal experts, policy makers, mediapersonnel also participated in the congress.

S& T DEMONSTRATIONSON | -STEM

Withaview to enlargetheroleof NCSTC in Technology Communication & Demongtration of S& T
and to have guidance on content, form, impact of proposalsbeing received, generated and evaluated and
related policy matters an expert committee hasbeen constituted for S& T Communicationon “i —STEM
Demondration” [Innovationand STEM (Science, Technology, Engineering & Mathemeatics) Demondtration.
1 Meeting of Technical Advisory Committeefor S& T Communicationon i —STEM Demonstration”
[Innovationand STEM (Science, Technology, Engineering & Mathematics) Demonstration] washeld on
14th & 15th December, 2012 at Homi Bhabha Centrefor Science Education (HBCSE), Mumbai.

ECO & WaSH (WATER, SANITATION & HYGIENE) FUTURES

The programme has sparked innovationsin science communication practice for handling i ssues of
developmental nature & thefuture related to eco-resourcesand water, sanitation & hygiene, especialy
in

® Ecologicdl efficiency, innovation, inherited knowledge & wisdom for better WaSH Practices

® [Eco-water resources& environmental sciences
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® \Water conservation, purification, re-use, recycling solutions
® Watershed management & harnessing water cycle
® Sanitation & hygienesupport solutions

Thrust Areas. For promoting amultifaceted and multilevel approachto behavioura change, based
onfield actionresearch, thefollowing thrust areas are being promoted -

a) Research& S& T Communication Software

b) Trainings& Demondrative Communication-Best practicesin protecting Eco-systems, Preserving
& restoring watersheds, water bodies & water quality, water conservation, etc.

c) Outreach: Outreach mode sfor inaccessible & remote areas (Eco-zonation based target areas);
Ingtitutiona Capacity Building through variousmedia& ingtitutional innovations- Ja Seksharta
Kendras, Jal Chaupals, Watershed Watch & Care Groups, Paani Panchayats/Water User
Associations, SwachhtaChaupals, SwachhataVigyan Sarathis, Complementing IWRM &
TSCin States).

Projects continue to yield models for scale up in Gujarat, Rgjasthan, U.P,, Madhya Pradesh,
Karnataka, Tamil Nadu, and AndhraPradesh. Resource material likeflip charts, CDs& community
videos (Jal Chaupals) have been brought out and disseminated to peopl e at large. The communicative
guidance onwater quality monitoring has been developed. Consequently, resource material onrelative
utility of test kitsand lab methodsisbeing brought out for training of young citizen scientistsin water quaity
monitoring with participation of communities. S& T Communication Trainingsfor Water Educatorsare
beinginitiated in Odisha, Gujarat & Rajasthan.

Role of State S& T Councils has been
enlarged under six month long specia package
on ‘Networking for WaSH’. States like
Chhatisgarh, Uttar Pradesh, Karnataka, Andhra
Pradesh, Tripura, Manipur and Punjab have
comeforward for the package.

14" & 15" Meetings of Technical
Advisory Committee (TAC) wereorganized for
consideration of new proposals, at Shimla&
Vadodararespectively. Nationwideinvitation of
concept notes has been announced morethan
150 conceptswerereceived and evaluated by
a committee of experts based on stringent
criteria. Short listed concepts have been
presented as detailed proposals before TAC.
The Committee also acted as mentoring
mechanism. Thiseffort hashelpedinenlarging — -
geographical spread and reach of the Fig.5.29: 14" TAC meetingheld at HIPA, Shimla30"-31* May
programme, whileenabling new intitutionsto 2012, with noted environmentalist Sh. Anupam Mishra
jointheinitiative.
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A nationd initiativefor capacity building has been formul ated to further cover the capacity scarce
regionsin the country, by grooming Water Educators& Water Educator Fellows.

Fig.5.30: ‘ The Dabhoi initiative', hasresulted from adiscussion and exposur evisit at
Saptamukhi Vaw, Dabhoi in Vadodar a, Gujar at. A national planisbeingformulated in
collabor ation with expertsfrom Archaeological Survey of Indiafor ‘Heritage& Water
Values-Communicating Science’ asameansfor public engagement with sciencebehind
ancient water regimesand outr each with thelessonsderived for theinnovationsrequired
for future.

OCCUPATIONAL HEALTH

Training Workshops, Field Visits, Exposurevists, Follow-up Support/Guidance are being designed
for three hundred Salt pan women workersto addresstheir two main hedth related problems—visual and
ergonomicsin Surendrangar district and its 3 talukas Patadi , Dhangadhra and Halvad . One video
programme each and other training material likeflash cardsand chartsare being prepared. To have co-
ordination and to establish linkageswith barefoot link workersand government health functionaries, one
training programmewill be conducted at district level. Thereferencemateria kit: Information Education
Communication (IEC) and Behaviour Change Communication (BCC) will be prepared. Two TV
Programmes of 20 minutes each 04 quickies each of 40 to 60 secondsin local language/dialect with
jingles, dogans, catch phrasesetc, for effective communicationwill be prepared. . Flash cards, flip charts

ANNUAL REPORT 2012-2013 135



and other print material- Visud, graphics-minima useof wordsand sentencesManua Equippingtrainers
intheir tasksof capacity buildingwill beimportant output of the programmefor itsreplicationin other parts
of thecountry.

Aninnovative programmeinvolving eminent doctorsof All Indialnstitute of Medical Sciencesand
locd doctorsfrom hospital at Leh hasbeeninitiated for imparting awarenessamong peopleof Leh, Kargil
and NubraValley of Ladakh. A questionnaire hasbeen designed to conduct survey pertaining to the
current knowledge of theinhabitants of these areas and awareness generation package will be designed
containing posters, hand outs, charts, video film. The peopleliving inthesedifficult terrainswill highly
benefit from such aprogramme.

A manua for womenworkingin Call centershasbeen prepared in consultation with expertsin the
area. Alargenumber of womenworking in Call centersin Chennai have beentrained. Themanua will be
used for training women in other partsof the country a so.

PERFECT HEALTHMELA

In order to communi cate science and technol ogy achievementsamong the public-urban and rural
population, NCSTC conducted aseries of science exhibitionsin different parts of country. The Council
also participated in the popular Perfect Health Melaorganized by Heart Care Foundation of India, New
Delhi during 02@to 11" November, 2012 in New Delhi and put up its activity cornersthat attracted
thousandsof visitors.

MOTIVATIONAL PROGRAMME

Motivationa programmes have been organized with the help of eminent scientistsfor students of
local schoolsand collegesfor Bundelkhand region of U.P. Thetopicslike career opportunitiesin various
science and mathematics courses, interaction with eminent scientists, field trips, handson experimentsand
other interesting programmeswill be organized asapart of these motivationa programme.

AGARSAR LECTURE DEMONSTRATION PROGRAMMES

30 lecturesand demonstration by expertson topicsrelated to understanding of weather and climate
changeand healthissuesreated to different ssgmentsof the society wereorganized indifferent districtsof
Orisa

Anawarenessprogramme on climate change and rel ated issueshasbeen initiated in Kullu, Himachal
Pradeshfor Banjar Block of Kullu, the programmeismeant for school children, farmersand women. The
programmeinvolvesorganization of awarenesscamps, senditization meetingsand seminar/awareness
programmesin schoolsand public places.

RASOI KASAUTI PROGRAMMES

Department of resource management and Consumer Sciences, Collegeof Home Sciences ANGRAU,
Hyderabad organized 4 batches of training workshopsfor teachers, voluntary activists and NGOs of
variousdigtrictsof AndhraPradesh. Topic likedetection of adulterationinfood Stuffs, their harmful effects
on humans, reuse of kitchen waste, food safety and other related i ssueswere discussed and demonstrated
during the programme. Further participantswere a so given adulteration testing kitsto disseminatethe
activity further.workshopsontopicsre ated to food adulteration, nutrition and food safety were organi zed.
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VOLUNTEERSPLUS

Regional level Training programme on disaster preparedness and rel ated aspectswas organized at
DRTC, Bhubneshwar, for NCC and NSS programme officers, teachers, college students and voluntary
activigs, inwhichmorethan 40 officersfrom West Bengd , Jharkhand, Bihar, Skkim and Odishaparticipated.
The course content included the science behind disasters, environmenta aspects|eadingto natura hazards,
first aid and safety measures, building construction and safe structures, safety fromfireand other accidents
and prevention of man madedisasters,

FIELD PROGRAMMES IN SCIENCE COMMUNICATION ON BIODIVERSITY,
MEDICINAL PLANTS, ENERGY MANAGEMENT & NATURE CAMPS

Inculcation of scientific temper and awareness generation for identification, importance and
conservation of biodiversity among students, youth and common public, continued in various partsof the
country duringtheyear. Sciencequiz, essay writing, poster and painting competitionsarebeing organized
for training school going studentsand their teachersin 20 districtsof Uttar Pradesh. Variousarticlesand
poemsfrom different magazines and newspaperswill be collected and compiled in theform of abookl et
for wider circulation.

A threeday statelevel seminar on cultivation and conservation of themedicinal plants wasorganized
under the overall guidance of Central Institute of Medicina and Aromatic Plants,Lucknow at Imphal in
Manipur. Four nature camp workshopsto incul cate deeper understanding of variousbiotic and abiotic
componentsof naturethrough handson activitieswere organized in Pallikonda, Sholingur etc. in North
Tamilnadu. Another nature camp isbeing organized in remote areaof Himachal Pradesh. Four Nature
campswill beorganized intwo districtsof Orissa.

Essay writing, painting competitions, on the spot lecture on theme of Biodiversity and lecturesby
expertsare being organized for high school studentsof rura areasof Kaimpong hill region of Darjedling
district, West Bengal.

School and callegegoing youthin Delhi and NCR region arebeing trained for better energy management
practices. Asapart of the project, training programmes comprising of awarenessraising training modules
will be devel oped. The comprehengivetoolslikelnteractive games, audio visuals, sudy materid, cartoons,
quiz etc. to generate & maintain interest in movement towards energy management will be devel oped.
Through thetraining program, knowledge, attitude and behavior level of participantswill betargeted. The
changesinthesaid criteriawill be measured by administering appropriatetools, both pre-training and
post-training. The difference between theresult of the pre and post-test would provide evidenceto the
knowledge, attitude and behavior change during thetraining. A tool for training evauation will beused to
get feedback onthe overall reaction of the participantsto thetraining program.

PROMOTION OF INNOVATION AMONGST CHILDREN AND ENRICHMENT OF
SCIENCE TEACHING

NATIONAL CHILDREN’'S SCIENCE CONGRESS (NCSC)

The 20" National Children’s Science Congressstarted witha brainstorming workshop at Tezpur
University, Tezpur, Assam, on development of Activity Guidefor theyear 2012 and 2013. The 137 pages
guidewith focal theme*Energy: Explore, Harnessand Conserve’ contains NCSC guidelines, norms,

ANNUAL REPORT 2012-2013 137



guidelines, illustrations and suggested activitieswhich can be carried out by the children of 10—17 years
agegroup bothin Hindi and English was devel oped and distributed to al the stakeholdersto thelevel of
district. 25 Expertsworked on 6 Sub-theme—Energy Resources, Energy System, Energy in Society,
Energy and Environment, Energy Conservation and Management and Energy Planning and Modelling.

National Orientation Workshop was conducted at Regional Institute of Education, Mysorefor 150
resource persons(3-4 from the states) who would conduct similar workshop independently intheir repective
state/region/district levels. 2 best project were sel ected from CSC in each statefor their participationin
I ndian Science Congress (RashtriyaKishore Vaigyanik Sammelan) during 4" to 6" January, 2013 at S.N.
Bose Centrefor Basic Sciences, Kolkata(West Bengal). The 20" NCSC isbeing organized at Banaras
Hindu Univergty, Varanas, UP. Nearly 800 selected projectscamethrough district and statelevel congress
and will now participate in national grand finale. Nearly 250 participants attended the 100" annual
session of Indian Science Congressheld from 3—7 January, 2013 at K olkata. 10 member countries of
ASEAN also sent 44 participants.

A new chapter to CSC hasbeen added by providing thefellowshipto highly potential 20 projectsfor
continued pursuit of thework by child scientistsincluding the group members in someof theleading
centred/laboratoriesin different partsof the country. The department will provide mentor aswell asthe
laboratory facilitiescommensurate with the project study.

NATIONAL TEACHERS SCIENCE CONGRESS(NTSC)

The Sixth NTSC washeld at BanarasHindu University (BHU), Varanasi, during 8-11 Nov. 2011.
Therewerefive plenary sessionsinwhich the expertstalked about the challenges of scienceteachingin
rural areas; current trendsin teaching biology and research career options; different physical conditions
prevailinginIndiaand itscorreationto crop production; National Curriculum Framework-2005in light of
teaching science; and thecritical roleof childrenintheteaching-learning process.

EMPOWERING THE NEXT GENERATION OF INNOVATORS- RIS

Initiative for Research and Innovation in Science - IRISisa public private partnership program
heralded by Department of Science & Technology (DST), Confederation of Indian Industry (Cll) and
Intdl. IRISpromotes, recognizes, rewardsand nurtures science and outstanding scientific research amongst
young Indianinnovatorsstudying in grades5— 12 whointeract with some of thebest scientificmindsinthe
country. Thefair ismanaged by athe Scientific Review Committee (SRC)of eminent scientists.

Under thisprogrammeaNational fair wasconducted thisyear,at Bal Bhawan in New Delhi from 29
November to 2 December 2012. The Fair, whichwasinaugurated by thefather of India sGreen Revolution,
Prof M S Swaminathan Member of Parliament and Dr. T Ramasami Secretary Department of Science &
Technology, attracted morethan 3,000 vistors- students, teachers, and scientists. Among the distinguished
visitorswere Shri Janardhan Swamy, MPfrom Karnataka, who graced the Awards Ceremony with his
presence; DrY SRgan, Chairman, National Board of Accreditation, Dr. B P. Singhand Dr D K Pandey
from Department of Scienceand Technology, and DrY PViyogi, from the Department of Atomic Energy,
Kolkata; and senior officia sfrom key ministries. Mr Gregory Bryant Vice President Intel Asa-Pacific, Ms
Debjani Ghosh Managing Director, Intel South Asiaand Mr Ashutosh ChadhaDirector CorporateAffairs
Group Intel South Asialed thelntel presenceat theFair. Thisyear special awardswere sponsored by
three ministries of the Government of India—the Ministry of Chemicalsand Fertilizers, the Ministry of
I nformation Technol ogy, and the Ministry of Environment and Forests
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111 projectswere selected to present at the national fair from studentsof 157 citiesacross 26 states.
6 winning projectsof the Gold category will besent to represent Indiaat the Internationa level at thelntel
International Science& Engineering Fair (1ISEF) inArizonain May, 2013. Intel 1SEF bringstogether more
than 1,600 high school studentsfrom 71 countries, regions, and territoriesto display their independent
research and competefor mor e than US$4 million worth of prizesand scholarships. Thewinnersat
| SEF are awarded Minor Planetson their namesby Lincon LabsUSA. Till date 16 young I ndian students
have Minor Planetsnamed after them courtesy their initia participationinIRIS. Theselected projectswere
theresult of theinventiveness and perseverance of the young geniuses- they covered awide gamut, from
detecting mangoesthat were artificiadly ripened to devel oping a gorithmsto find the acoustic properties of
anon-ideal room using tonebursts.

Fig.5.31: Dr. T Ramasami Secretary Depar tment of Science& Technology and Mr Gregory Bryant Vice President
Intel Asia-Pacificinaugurating |RISNational Fair 2012

INDIA INNOVATION INITIATIVE —i3

Indialnnovation Initigtive- i3isaPublic-Private Partnership (PPP) initiative of Department of Science
& Technology, Government of India(DST), Confederation of Indian Industry (Cl1) & Agilent Technologies
Ltd. For last 3years, i3 has provided aunique platform to upcoming innovators by connecting themwith
organizationsfor incubation, funding, technol ogy refinement and marketing. Last year (2011), 2 innovators
were successfully incubated by Indian Angel Network (IAN). Thisyear i3 has broadened its scopefor
incubation and technol ogy commercidization support by partnering with Technology Businessincubators
of National Science & Technology Entrepreneurship Development Board (NSTEDB), Department of
Science & Technology (DST) acrossthe country. Young Indians(Yi) hasbeen the partner inthisinitiative
from the beginning and supported with cash awards and awider outreach of thisprogram.

Thisyear (2012) around 600 innovationsentrieswererece ved from acrossthe country from students,
industry professionds, individud & grassrootsinnovatorsinvariousfieldssuchasLife Sciences, Electronics
& Communications, I T, Energy and Engineering Technol ogies. After afirst level of screening by onlinejury,
top 196 innovations were given opportunity to participate at 4 Regional Fairs held at JSS Academy,
Noida, II'T Powai, Mumbai, RTBI, I T Madrasand Exhibition Grounds, Bhubaneswar. Out of 4 regional
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fairstop 42 innovationswere selected to participate at thei3 National Fair held on 3 December 2012 at
1T Delhi. A panel of Jury selected top 5innovationsfor i3 Awards and top 3 young innovatorsfor Yi
Awardsbased onthetechnical feas bility, market potentia of theinnovation anditsimpact ontheIndustry,
society and environment. Thetop 5innovationsat i3 were awarded with acertificate & cash prizesof Rs
1 lakh (1st prize), Rs 75000 (2nd prize), Rs 50000 (3rd prize), Rs 25000 (both 4th & 5th winner). Yi
awarded thewinnerswith acertificate & cash prizesof Rs25000, Rs 15000, & Rs10000tothe 1st, 2nd

& 3rdwinnersrespectively.
5 Agilent Technologies v e bty ...... -
: e R
i3 National Fair " 2!

3 December 2012 New Delhi

¢ g

Fig. 5.32
TRAINING MODULESFOR RESOURCE TEACHERS

Microorganism : Let usObserve& Learn

A low cost and easy to handle microorganism kit was devel oped in collaboration with ASTEC,
Guwahati and Botanical Hobby Centre, Cotton College, Guwahati.

Ver micomposting

Training workshops on open-ended experimentsin life sciencesusing vermin-composting asabase
wereorganized to train the resourceteachers so that they can pursuethe activity with children asscience
and eco-club activities. Such workshopswere organi zed acrossthe country.

SimpleTasks, Great Conceptsand making life sciencelearning and livelier

A moduletitled as‘ Simple Tasks, Great Concepts was designed and developed inasimple and
presentableform where nearly 100 experimentsweretried, experimented and documented with possible
illugtrationstargeting the children at high school level. Toimplement thisprogramme, anational orientation
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training workshop has been organi zed from 19" to 22 January 2011 at Chennai & 30 resource persons
trained.

SCIENCE BEHIND MIRACLES

NCSTC continued to support short duration projects whereby the participants get trained in
demongtrationsof so-called miraclesfollowed by their explanationsincluding over 115tricks, generaly
exploited by self styled God-men.

MOBILE PLANETARIUM

NCST C supported acquiring of mobile planetariato popul arize astronomy and itsrel ated activitiesin
rural schoolsof Uttarakhand, Assam, Uttar Pradesh, Orissa, Maharashtra, Rgjasthan, Jammu & Kashmir,
Madhya Pradesh. M obile planetarium are being acquired from NCSM, K olkata, for such demonstrations
acrossthe country and demonstrations continued.

VIGYANJATHA

2 regiona VigyaJathawere catalyzed and supported in Northeastern Region and Bundelkhand
Region mobilizing science awarenesscampaigns.

BEST (BUILDING EDUCATORSFOR SCIENCE TEACHING)

In order to recognize the best performance, primary, TGT & PGT scienceteachersof Kendriya
Vidyaayaswere awarded on 7" November, 2012 at New Delhi.

MANPOWER DEVELOPMENT
12" | ndian Science Communication Congr ess

The 12" Indian Science Communi cation Congress (ISCC-2012) with thetheme of ‘ Risk Communication
and Development’ wasorganized at Indian Nationa ScienceAcademy (INSA), New De hi during December
17-21, 2012 attracting over 200 participantsfrom Indiaand abroad with some 100 presentations, including
aspecial sessionfor young researchers.

Science Communication Wor kshops

20training workshopswereorganizedin different partsof country involving 1,000 direct beneficiaries
1,000, and indirect 20,00,000 beneficiaries.

Science Communication Cour se

Science communi cation courseswere continued with an emphasi son devel oping trained manpower;
some 150 studentshave qualified the courses.

Science Media Centre

A sciencemediacentre has been established at 11 SER, Pune. It would cater to the needs of budding
science communicators especially for mediaand al so undertake researchin Science Communication.
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SCIENCE COMMUNICATION RESOURCES
Community Resources& Alliancesin S& T Communication

Erstwhile scheme on Vigyan Sanchar Kendra has been scaled up and re-cast as “ Community
Resources & Alliances’ in S& T Communication. It aimsto augment, synergize & harnesscommunity
resources for S& T Communi cation through out the country with organi zations that canpartnerinNCSTC
dliancesand establish linkagesamong agencieslikevillage panchayats, stiencebased voluntary organizations,
CSR unitsof private enterprise, academia& R& D organizations, tc.

Theprogrammestrivesto strengthen the science communication capacity of the host ingtitution as
well asitsoutreach arms/Offspring Resource Agenciesin the adopted target areas. A dedicated Award &
Advisory Committee of expertswould be steering the programme. Thefocusof impactison®Alliances’,
“Networking” and“ Interactivity” between different ingtitutionsand regions.

Popular SciencePublications

Support was extended to popul ar science magazines and publicationsto spread science awvareness
through print medium.

INCENTIVE SCHEMES
National Awardsfor Science& Technology Communication

HonbleMinister for S& T and ES honored the winners on the occasion on National ScienceDay in
New Dehi. Outstanding effortsin S& T communication arerecognized with national awards. The National
awardfor outstanding effortsin science & Technology Communication through print mediaincluding books
and magazines(Category B) wasawarded to ShN.S Chidambaram, Chennai and Sh Arpan Dutta, Guwahati.
TheNationd awardfor outstanding effortsin Science & Technology popul arization among children (category
C) was awarded to Smt. NgjeemaUnnikammu, Trissur. The National award for outstanding effortsin
trandation of popular Science& Technology literatureinlanguages mentioned intheeight schedule of the
congtitution of Indiaand in English (Category D) wasawarded to Sh V. T. Santhosh Kumar, Kozhikode.
TheNationd award for outstanding effortsin Science & Technology Communication through innovation
and traditional methodswas awarded to Sh. Balaram Sahu, Bhubaneswar (Category E). The National
Award for Outstanding effortsin Science & Technology Communication inthee ectronic media(Category
F) wasawarded to ShK. K. Vasu, Trivandrum.

UnescoKalingaPrize

UNESCO KalingaPrizeAwardee 2011, Dr Réne Rall Drucker Colin, Mexico, hasbeeninvitedto
Indiaunder KalingaChair to visit 3-4 citiesand deliver lecturesto varioustarget groups namely, young
scientists, mediapersonnel, women scientistsetc. Dr RéneRadl Drucker islikely toarrivein Indiaearly
next yesr.

A Search-cum- Selection committee with eminent scientists, Administratorsisbeing congtituted to
select the candidate for nomination for the award of UNESCO Kalinga Prizeto UNESCO, Paris, who
through ajury sysemwouldtakeafina decison. Fellowsof IndianNationa ScienceAcademy, recipient
of NCST C science communi cation awardees and past recipient of UNESCO KaingaPrizeand Directors
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of the organization dealing with science communication will berequested to nominate suitabl e candidates.
The contribution of Department of Science & Technology, Government of India, Government of Odisha
and Kalinga Foundation Trust totaling asum of Rs. 17,87,453/- has been released to UNESCO, Paris
through Permanent Delegate of Indiato UNESCO, Paris. The processof receiving the applicationsfrom
theéeligible candidateshasa so beeninitiated.

Tenthousand copiesof book entitled “UNESCO Kadingal aureatesfor universal peace’ were printed
for wider circulation free of cost among science communicators, colleges, schoolsto motivate young
scientiststo take up science communication asaprofession.

Raj at Jayanti Vigyan Sanchar ak Fellowship

The programme has generated enthusiasm among young scientists who are creating awareness
generation among varioustarget groups. Fifteen young scientistswere awarded Rajat Jayanti Vigyan
Sancharak Fellowshipsfor the period of oneyear to communi cate science and technology among various
diverse groupsin the society and varioustopics. Thewide areas covered are: health awarenessfrom
teachersto peopleviastudents; solid waste minimization; conservation of water resources, for prevention
of diseasesduetoinculcation of hygienic practices; educating school children for reducing thelevel of
toxic substances at home etc. These candidatesbelong to 12 statesand 8 different languages. Some of
them areworking in thedifficult terrain and remote areas of the country.

Theprocessfor award of thefellowship for next year hasbegun. Morethan 100 applicationshave
been received dueto the advertisement in the newspapers countrywide and requesting nominationsfrom
eminent scientistsin the country. The process of short listing and selection of the candidatesison. The
work of current awardeeswill bereviewed towards end of theyear.

BUILDING EDUCATORSIN SCIENCE TEACHING (BEST)

The programmewas successfully launched in 2012-13. It would now focuson (i) upgrading skillsof
scienceteachersin order to make science education moreenjoyable, purposeful & meaningful, (i) motivating
teachersby complementing their work with resource materids, (iii) building astream of scienceteachers
who canfedl the excitement of sciencelearning & teaching, (iv) promoting investigatory kind of project
learning, (v) Identifying dedicated scienceteachers & recognizetheir servicesby Government & other
agenciesat public platform, (vi) devel oping resource materia S'teaching aidsby involving scienceteachers/
educators/ expertsand providing aplatform to teachersto sharetheir experiences.

A pilot project was conducted with KendriyaVidyal ya Sangathan. I n order to recognize the best
performance, primary, TGT & PGT scienceteachers of KendriyaVidyaayaswere awarded during a
function held on 7November 2012 at New Delhi.

Year of Mathematics

(i) National Mathematics Day: To commemorate the great contributions madein Mathematics by
Ramanujan, 22 December wasdeclared Nationa Mathematics Day by Hon' ble Prime Minister. The
Day was cel ebrated with much enthusiasm acrossthe entire country. To strengthen theinterest,
curiogity and novel way of Mathsteaching, anew initiative covering S mpleand complicated concepts
of varioustopics, may be designed and devel oped for primary and secondary students.
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(i) AppreciatingMathematicsin Everyday L ife: To strengthen theinterest, curiosity and novel way
of Mathsteaching, anew initiative covering S mpleand complicated concepts of varioustopics, are
being designed and devel oped for primary and secondary students. To popul arize mathematicsamong
generd public, different programmesareinpipeinesuchas, play onlifeand contribution of Ramanujan,
27-part radio seria on mathematicians (in 18 languagesthrough number of AIR stations).

(i) Radio Mathematics

Themain objectivesof theproject areto create curiogity and interest among the school going children
inMathematics, to find out the efficacy of community radioin creating an interest among therural
children and urban poor, create awareness amongst community about mathematics, itsimportance
and provideteacherswith aninformal tool to make mathematicseasier to understand for childrenand
to reducethefear of mathematicsamongst them including reducing the mathematics drop out rate
amongst children from marginalized communities. An Orientati on—cum-interaction of thefunctional
CRSinthecountry washeld during 17-18 September, 2012 at ShyamalaVani, run by Subbal akshmi
L akshmipathy College of Science, TVR Nagar, Aruppukottai Road, Madurai to developasimilar
Srategy in popularizing Mathemati csthrough community radio. Four community radio stationsstuated
invarious partsof Indiahas been selected for thispurpose. They are, North Zone: 11 T Kanpur, East
Zone Jedavpur university Kolkata, West Zone: Mumbai university, Mumbai and SouthZone: Shyamda
vani at Subbalakshmi Lakshmipathy collegeof ScienceinMadurai.

These programswill involve pre primary, secondary and higher mathematicssyllabus. Apart from
these, non formal programs will also be produced to create awareness amongst people about
mathematicsand other disciplineslikeitshistoric references, itsapplicationin music, art, sportsand
dally lifeetc. Thesewill be produced in Hindi, Marathi, Tamil, and Banglalanguagesin thefirst phase.

Science on Radio & Television

(i) SciMind India: A 27 part quiz programmein reaity show format was produced in which bright &
tal ented student from schoolsacrossthe country participated. Effortsare being madeto get thisseria
televised.

(i) Health & Nutrition Programmethrough Community Radio: Sciencefor women'shealthand
nutrition to 30 community radio stationsevery year would be provided, thereby reaching afigure of
150 gtationsin fiveyearsin 12" Plan. Over 27,000 hoursof origina healthrelated audio softwarein
all mgjor languagesistargetted to reach around 15 croreswomen. Theradio magazine programs
including phone-insand community skitsarebeing aired on diversethemesrd ated to hedth & nutrition.
Aspart of the programme, basdline studiesand capacity building workshopstogether with presurvey
was done by CEMCA at 9 community radio stationsin different statesincluding Bunkar Vikas
Sansthan, Chanderi, M P; People sAssociation for Rural Development, Madurai, TN; Jadavpur
University, Kolkata, West Bengal; Wayanad Social Service Society, Wayanad, Kerala; Sarang
Community Radio, Manga ore, Karnataka; SEWA Trust, Ahmedabad, Gujarat; Young India, Konark,
Orissa; Manav Rachna Edu Society, Faridabad, Haryana; and M S Panwar Institute of Comm &
Management, Solan, H P. Broadcast from these stationswill be starting very soon.
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Transit of Venus-2012

It was aunique opportunity once again to watch the Transit of Venus of June 06, 2012 asthe next
trangt will takeplacein 2117. On June 08, 2004 also we had an opportunity to witness* Transit of Venus
acrossthe Sun asthereisno person living today who haswitnessed such atransit before, the last one
having taken place 121 yearsago. Transitsareamong therarest of planetary alignments—indeed, only
seven such eventshave occurred sincetheinvention of thetelescope (1631, 1639, 1761, 1769, 1874,1882,
2004). To capitaliseon thetremendous possibilities offered by theevent for S& T popularisation, NCSTC
andVigyan Prasar, New Delhi (an autonomous organi sation under the Department of Science& Technology,
established totakeon largescale S& T communi cation/popul arisation tasks) had organised activitiesthat
included avariety of programmesfor students, teachersand thegenerd public through active participation
of government and vol untary organi sations. Awarenessprogrammewas Soread over for Sx monthsincluding
the phenomenon on June 06, 2012 throughout the country.

Fivezonal level awarenesstraining campsfor Master Resource Personswere organised by NCSTC
incollaborationwith Vigyan Prasar and state S& T Councils/Departmentsat Chandigarh, Mumbai, Shillong,
Bhopal and Chennai during April-May 2012. The master resource persons (over 70 at each places)
trained at these camps conducted training programmesfor resource personsand variousactivitiesintheir
respective states. The participants had ahigh degree of motivation andinterestin S& T communication
activitieswith agood background in science and astrong interest in astronomy. The statelevel training
programmeswerea so organised in 22 satesand UTs. Many school scienceteachersweretrainedwhoin
turn gave lecturesin the neighboring schools. Essay, debate, poster, quiz competitions were held for
secondary students. L ectureson variousastronomica phenomenawereaso delivered by resource persons
and experts. Theentire activity waswell received and the peopl e were encouraged to observethe Transit
on 6™ June 2012. An observation camp was organized at L eh, Laddakh where more than 500 students
and teachers gathered to witnessthe rarest phenomenon. The astronomical phenomenon provided an
opportunity for reinforcing interest in science and reducing ignorance and the attendant myths.

Database and Website on Science M useumsand other Permanent Science Popularisation Sites

A database and website (http://www.sciencemuseums-ncstc.in) on Science Museums and other
permanent science popul arisation sites spread over asmany as 28 states’UTs of the country isdevel oped
and prepared by Alternative Futures, New Delhi. Thewebsite presents 154 science popul arisation sites
and includes 4000 exhibits. It virtually constitutes adetailed science encyclopediafor school and college
studentsand others.
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1. SCIENCEAND TECHNOLOGY FORWOMEN

The Scheme* Scienceand Technology for Women”, isoneof theoldest gender enabling programs,
being implemented by the Sciencefor Equity, Empowerment and Devel opment (SEED) Division,
under the of DISHA schemeof the Department of Scienceand Technology . The prime objective of
the schemeisto promote gender equality and empower women through application of scienceand
technology through research, development, transfer of proven technologies and adaptation of
technol ogiesto enhance the Socio-economic devel opment of thewomen, especially inrural aress.

Appropriatetechnology packagesfor women for improved livelihood prospects, drudgery reduction,
health issues specific to women etc. have been/are being developed in conjunction with R& D
Ingtitutions, Universities, Collegesand S& T based field groups (NGOs). Numerouspriority areas,
withwomen asspecific target groups, have beenidentified for proper scientific/technicd interventions
intheexisting methodol ogiesfor empowerment and sustainablelivelihoods.

Besides sponsoring time bound projectsfor technol ogy development, up gradation, modulation and
replication, theschemed sofocusesonAll IndiaCoordinated Programmes (Al CP) based onreplicating
successful technol ogies, Women Technol ogy Parks (WTP), Scholarship Schemes(WOS—-A B &
C) and Nationa Awardsfor Women's Devel opment through application of Science and Technology.
Coordinated programmeson production technol ogy of low cost sanitary napkins, dternatelivelihood
optionsthrough utilization of marinebio-resources, post harvest technol ogiesthrough biomassdryers
for incomegeneration, prevention of anemiathrough greenleafy vegetablesarebeingimplemented at
present.

About 30 projectsin diversetechnol ogy aresslikeagriculture (including fisheries, animal husbandry,
horticulturetechnologiesetc.), aromatic and medicinal plants, forestry, alternatelivelihoods, Post
harvest technol ogies, natura resource management, health and sanitation, occupational hazards,
construction, energy, management of natural resources, rural development, rural industry, rural
engineering, micro enterprise, sustainableagricultura practicesetc. were supported during the year.

Health and Nutrition

Under the Coordinated programme on “Prevention and management of anaemia through
nutritional inputsand awar enessamong young rural women in India” acommunity based
anemiacontrol program with Directly Observed Home Based Daily Iron Therapy for lowering
prevalenceof anemiaand improving preventive hedth attitudesin rural population hasbeen taken up
inNahan Tehsil, Sirmour district of Himachal Pradesh. Inthe present study, 40 hilly hamletswere
coal esced into 32 distinct geographical clustersand then randomized to receive either controlled
intervention (=16 intervention clusters, subjects=524) or unsupervised sdlf treatment withiron thergpy
(n=16 control clusters, subjects=535). Thetarget group selected was already well proved for its
vulnerability to theiron deficiency which hasmeasurable negative heal th consequencesand would be
respongiveto interventions. Theblood samplesof al theenrolled subjects (n=1059) weredrawn and
Hb measurementswere done by standard direct cyanmethemoglobin method inthefield laboratories.
Alsousing a‘ population based approach’ in 148 randomly selected anemic subjects, hematol ogical
(periphera blood film) and biochemica investigationsfurther confirmediron deficiency inall of them
(based onlow Hb with at |east one abnormal biochemical indicator).

All anemia subjects were treated with a stat dose of Albendazole (400 mg) at the onset of trial.
Duration of daily iron therapy was 90 dayswith dose of 100 mg elemental iron daily for mildto
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moderate anemiaand 100 mg twicedaily for severeanemia. Age and reproductive status of enrolled
anemicwomenwasdgtatistically similar intwo trid armsat baseline. Severity of anemiaand various
biochemical indicatorsof iron deficiency also werestatistically not differentintwo trial arms (Fig.
5.33) at the start of iron supplementation.

Study groups Study groups
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Fig. 5.33: Population Pyramid plotsshowing frequency distribution of mean Hb for each cluster in both trial arms; at
baseline(1a) and after iron supplementation (1b)

Follow up results after completion of 90 daysof iron supplementation showed Satistically significant
lowering of prevaence of anemiainintervention clusters (16.8%) ascompared to control clusters
(35.3%) onintentiontotreat anaysis. Daily compliancewas 93% vs. 60% inintervention and control
clusters. Side effect frequency was halved inintervention clusters (3.5%) as compared to control
clusters(6.7%). It may be concluded that directly observed home based iron therapy could begame
changer for disorderslikeanemiainrura settings.

A project to “I mprove the quality (micronutrients) and quantity of the diet of women and
children attending | CDSthrough promotion of homestead gar dens, backyard poultry, ready-
to- cook complimentary foodsand |EC” hasbeetaken upinthebackward region of Telanganain
the state of AndhraPradesh. Homestead gardens and poultry have been shown toimprove household
food security by increasing accessto these nutritiousfoods

Thisproject amsinaddressing manutritionin preschool children, andwomen; highincidenceof low
birth weight; and dietary inadequacy of micronutrient —ich foods; through science and technol ogy-
based education, and interventionslike homestead gardens, back-yard poultry, and food processing,
that would increase accessto nutritiousfoods. Organic methods of farming like vermi composting
and use of botanical pesticides(neem seed decoction, chilli garlic decoction) isyet another technical
intervention to stresstheimportance of environment friendly farming. A low cost night shelter for
poultry, based on cement ringswith holesand alid hasbeen devel oped. Nutrition and heal th education
based teaching (Fig. 5.34) aids (pamphlets, power point showsin local language) are being devel oped.
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The project devel oped technol ogy transfer and educati on which combinesthreeinterventionsfor
improving household food security and infant feeding. Since 6-24 monthsold children who cannot
articulate, arethe most vulnerable, and mother isnot aware of their dietary needs; the project targets
thisgroup besidesthe pregnant women specifically using the |ICDS spring board. The project has
demonstrated that thereisaChangein knowledgeattitude and practice asjudged by initial and final
KAPsurvey, acceptance of home gardening and backyard poultry and improvement in child feeding
practicesthat reduced theincidenceof low birthweight.

Agricultureand Allied Activities

Soil related constraintsand acutewater scarcity dueto erratic and unevenrainfall are associated with
lowering soil productivity and natural yield of plantsin Red and L ateritic Zonesof West Bengd. The
project “ Socio-economic upliftment of SC/ST Women through back yard citrus cultivation
by pitcher pot irrigation under runoff and domestic wastewater” wasundertakenwith aview
to uplift of therural backwards communitiesthrough backward citrus cultivation by pitcher pot
irrigation, collected runoff harvesting and /or house hold waste water. The participatory program has
beeninitiated with 80 (eighty) SC/ST women. M odified pitcher potswere made and buried up to
neck near each sapling (Fig. 5.33). Waste water, from kitchen has been collected through earthen
tileschannd into theearthen pots. During rainy season therunoff water was collectedin theunderground
or buried synthetic tank of varying capacities.

Fig. 5.35

Asapart of the study, Determination of optimum season wise requirement of water for citrusplants,
evapotranspiration ratesin different seasons, soil moisturein three different depths (0-20 cm, 20—40
cm and 40 — 60 cm) and physiochemical properties of soil were also determined for better crop
yidds.

The evapotranspiration demand of citrusplant variesfrom 1.0-2.0 mm during raining seasons, 3-
4mm during winter and 4-6 mm during summer seasons. Each plant wastested with 1-3 numbers of
pitcher potsfor irrigation. It wasfound that one pitcher pot withinterval of 15 daysin winter seasons
and 10daysin summer seasonfor refilling withwater were suitablefor efficient irrigation to back yard
citrusplant. Theresult of fortnightly soil moisture content over theyear at two soil depthsof 0-15cm
and 15-30 cm under pitcher pot irrigated soil and fallow soil indicated that higher amount of soil
moi sture content has been found in pitcher irrigated soil than fallow soilsduring October to May
(winter and summer seasons).
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Toincrease agricultural productivity and to meet the ever-increasing demand of food production
using sustainableand eco-friendly technol ogies, biofertilizersand bio control agentsarehighly essentid.
Inaddition, creating sustainablelivelihoodsamong small, marginad farmersand agricultura labourers
through the establishment of agri-based entrepreneurshipsisimportant. A project “ For mulation and
Production of liquid-based biofungicidesand biopesticidesin thelabor atory, demonstration
of itsefficacy in fieldsand promotion asan ecoenter priseto WSHGsat Kannivadi” hasbeen
conceived toidentify thelow-cost and most suitableliquid substratefor the production of Pseudomonas
fluorescens, Trichodermaviride, M etarhizium anisopliaeand Beauveriabassana

Standardization of liquid based formulations of Bio agents. Preliminary experiments for the
standardization of liquid formulationsof Trichodermavirideweredone. Themycdiamat wasremoved
from thejaggery and yeast molasses medium and ground in amixer and finally suspended. Three
different cell protectants, Glycerol (4%), Polyvinyl pyrollidine (2%) and Aloeveraoil 10(%) was
added to 100 ml of T. viride cell suspension. Each treatment was replicated thrice. The CFU was
checked at every 30 days interval. Among the cell protectants, addition of 2% PVPin Jaggery
medium recorded higher level of spore survival throughout the period of observation followed by
Aloeveraoil. Trichodermaculturewasgrowninfour different ediblejuicesa one (Fig. 5.36) and its
combination.

Fig. 5.36

Growth of T. viride on different natural
substrates. Eight mm mycelia mat was
inoculated in 50 ml of the selected juices (250
ml) and incubated for 7 days at 30°C. The
moi sture content, biomass and sporeswere
recorded. T .viride produced sporesin the
entire medium tested but highest production
(2.34x109) wasobserved in pdmjuiceaone
followed by sugarcane juice. Least spore
count was observed in banana stem juice.
Among thevariousconcentration of sugarcane
juice 25-50% produced the highest spores.
In the combined effect of thepamjuiceand
sugar canejuice, T. viride produced highest
sporein the combination of 25% sugarcane and 75% of palm juice

Fig. 5.37: Production by Fer mentor
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Standardization of the mass production of P. fluorescens and M. anisopliae using fermentor:
Fermentation processwas standardi zed with King’s B and mol asses medium. Medium composition
isasfollows. Peptone 20g/l; MgSo4 1.5g/I; K2HPO4 1.5¢/1 (King's B) and mol asses 30g/l was used
for thelarge scale production.

Sporulation of the selected fungal bioagentswas enhanced in liquid medium under the submerged
condition and production of Pseudomonas and Metarhizium using fermentor (Figure 5.38) to mass
producethe strainswithout cross contamination. Qualitative and quantitative andysisof thefermented
broth was determined based onthe CFU analyss. The stepsinvolved in production method isdepicted
inflow-chart below

The Women Self Help Groups are aready producing carrier based powder formulations.
Demystification of liquid formulation technology will bedoneand will betransferred after imparting
training to women in production process and to farmers on the use of liquid formulations of bio
agents. The skill up gradation would help them in generating more income and become eco —
entrepreneurs.

Aseptic culture of plant cells and organs has gained considerable prominence in research and
commercia application. Thetechnique has been tremendous potential for large scal e propagation of
plantsincluding banana. An attempt has been made through the project “ L ar ge scale production of
Bananathrough shoot tip cultureand marketing thr ough Women Self Help Groups’ to address
the bottlenecksencountered in expans on of conventiond commercia bananacultivation dueto shortage
of quaity planting materials (suckers).

Threelocd cultivarsof Assamviz. Bharatmoni(AAA), Amritsagar (AAA) and Kanaibas (AA) were
propagated invitro for rapid multiplication and large sca e production of qudity planting materids. In
vitro established shoot tipsweretransferred in to the multiplication medium, until the production of
sufficient numbersof plantlets. Thenthey weretransferred to the rooting medium. Thereafter the
plantletsweretransplanted inthe natural environment after aprocessof hardening. Shoot tipsof 2-3
monthsold suckersof thementioned varietieswere cultured mainly on modified M Smedium containing
different concentrationsand combinations of auxinsand cytokinins(Fig. 5.39). Maximum frequency
of explants were survived and resume growth on modified MS medium with 3 pug/ml BAP ( 6-
Benzylaminopurine) and 1 ug/ml IAA (Indole-3-acetic acid ) along with 0.3 % activated charcoal
(Fig. 5.40).
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Fig. 5.39: 1/4" of a shoot tip of bananainoculated in Fig. 5.40: Established bananashootsin cultured media

MSmedia

After 4weeks, the established explantsweretransferred to the same basal mediumwith BAP (5ug/
ml) and IAA (0.1ug/ml) for shoot multiplication. About 15-20 plantletswere multiplied fromasingle
shoot within 4 weeks of incubation (Fig. 5.41). Addition of activated charcoal (0.3 %) and casein
hydrolysate (0.05%) in multiplication mediaresulted in better growth of shoots. Hedlthy Root system
wasobserved within fifteen daysby sub culturing shootsinto half strength modified M Smediumwith
2 ug/ml IBA (Indole-3-butyric acid). Regenerated plantletsweretransferred to soil under natural
condition after 1-2 monthsof hardening (Fig. 5.42).

Fig. 5.41: Multiplication of shootsalongwith rootsin Fig.5.42: Invitrogrown plantletsof banana
MSmedia transferred to soil

The project thusengage morewomenin the process of hardening and nourishing of thetissue cultured
bananaplants by devel oping cost reduction techniquesincluding commercidization and popul arization
of local banana cultivars paving way for income generation by the sale of extra produce and to
develop aframework towards self sufficiency inthelong run.

Post Harvest Technologies

Vaueadditionto agricultura produce hasassumed vita importancedueto diversity in socio-economic
conditions, industria growth, urbanization and globaization. Significance of Post-harvest technology
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liesinthefact that it hasthe capability to meet food requirement of growing population by eliminating
lossesmaking morenutritivefood itemsfrom raw commoditiesby proper processing and fortification.

A project titled “Popularization of Solar Tunnel Dryersfor Copra Production in Pollachi
Region (Tamil Nadu)” hasbeen taken up to construct community mode! solar tunnel dryer retrofitted
with astand by biomassburner and to devel op drying protocolsfor coconut for copraproductionin
Pollachi Tauk of Coimbatore District, producing more than 100 million nuts per year from 45,500
hectares. The solar tunnel driers have been established at six village's viz. Kanjampatti,
Devanampal ayam, Mandrampal ayam, K ondegoundenpal ayam, Sulakkal and Manakkadavu. The
detailed drawing of thedryer showing theinnovationsisshown below

The community model solar tunnel dryer devel oped can dry 5000 nutsin one batch. Studieshave
been conducted with the solar tunnel dryer for evauating itsperformance. Thevariaionsof temperature,
relative humidity, air vel ocity and solar radiation have been measured (Fig. 5.44). Thetemperature
insidethe solar tunnel dryer wasfound to be 20— 25°C morethan the ambient temperature and the
peak temperature attained was 54° C. Thedrying air temperature during night hours, while operating
with the biomass burner was observed to be 50 °C .Coconut fronds having acal orific value of 3000
Kca/hr wasused asfuel @ used at 7 kg/hr. Thereativehumidity of theair insdethetunnd dryer was
very lesscompared to atmospheric air, indicating great drying potential.

Dryer Size: L10m X W 4m X H 2.65m

= Flue gas chimney

Turbo ventilator

Biomass Burner

s

Flue pipe

Concrete Floor

Fig.5 Solar Tunnel Dryer with Biomass Heater

Fig. 5.43
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Fig.5.44: Graph showingthevariationsof solar intensity and temper aturevstime

Thedrying characteristics of coconut with the solar tunnel dryer and those with other traditional
methodswere compared for their moisture content. 1t wasfound that the copracould bedried from
aninitia moisture content of around 54% (w.b.) to afinal moisture content of about 7% (w.b.) in 63
hours as compared to 250 hoursrequired in open sun drying during the month of November 2012
(Fig. 5.45). Thequdity of copraobtained from solar tunnel dryer was superior compared to theopen

sun-dried copra(Fig.5.45).

Moisture content (%)

Time {h)

Fig. 5.45
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The solar tunnel drier fitted with stand-by biomass heater isanew technology for drying of coprain
place of the conventional ly used open sun drying method. The project thushel pwomen reducetheir
drudgery asthetimetaken for drying the copraisconsiderably reduced (3-4 days) compared to
opensundrying (6-10 days). Thetechniqueisenvironment friendly technology asnofossil fuel is
usedfor drying. Superior quality copraisproduced asthe drying takes place under closed, hygienic
environment and hence premium qudity ail isproduced and drying isindependent of weether conditions
and unaffected by rainand wind.

2. WOMENFELLOWSHIPSCHEMES

The Department of Science and Technol ogy adopted the Women Component Planin 2002 witha
separatedlocation for complianceand implementation of variousgovernment led programmes under
gender budgeting. Since then the Department of Science and Technol ogy has been spearheading
severa pioneering initiativeswith anaimto bring gender parity in science. Thishasgiventhemuch
needed boost to women oriented initiatives at nationd level. Thefollowing schemesare proactively
managed by the Department of Science and Technology:

1. Re-entry Opportunity for Womenin Research and Devel opment Sector

2. Capacity Buildingand Training

3.  Entrepreneurship Development

4. Nourishing pipelineof Women Scientistsby Strengthening R& D Infrastructure
5. Refresher Training Coursesfor Scientistsas Career Advancement Measure

The Department of Science and Technology has taken stepsfurther to nurture the ecosystem by
taking up new initiatives to addresses the challenge of mobility which hampers women in their
continuation, retention and sustenance of the professiona career and adding another schemewhere
thewomen will be ableto take up science communication asacareer and will contributedirectly
towardsthe awareness of scientific factsto the society. The Department isalso planning to make
thesefellowshipsasan dternate career path for women by making the changesintheexisting schemes
collectively under the“DISHA” programme. Thisisaway forward and it illustratesthefuturistic
approach of the Department to identify and contributethe potential sand knowledge strength of these
women scientiststowardsthe devel opmental processes of the country.

21 WOMEN SCIENTIST SCHEME -A (WOS-A)

“Women Scientist Scheme- A (WOS-A)’ has compl eted adecade of support and encouragement
through S& T to women having break intheir career and provide them opportunity to comeback in
main stream of science by pursuing researchin Science & Engineering.

Sinceitsinception, the Department hasreceived 7149 proposal sagainst which 1511 projectshave
been supported in different disciplines- Life Sciences: 820, Chemica Sciences. 223, Physical and
Mathematical Sciences: 199, Engineering Sciences. 177, Earth and Atmospheric Sciences: 92.

Thisyear the Department received atotal of 1108 new proposals (Life Sciences— 681, Chemical
Sciences— 151, Physical and Mathematical Sciences—92, Earth and Atmospheric Sciences—37,
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and Engineering Sciences—147) against which atotal number of 214 projectshave been sanctioned.
The subject-wise distribution of sanctioned projectsis: Life Sciences—126; Chemica Sciences—
30, Physica and Mathematical Sciences—15; Engineering Sciences—32; and Earth and Atmospheric
Sciences—11. Itindicates approx. 20% of approval rate.

Approximately 40% women scientistsachieved Ph.D. degreewith thehelp of WOS-A project which
show therelevanceand popularity of the scheme.

Fig.Subject Wise Distribution of
Sanctioned Projectsin 2012-13

Fig. 5.46

During theyear, the Department hasa so monitored 162 ongoing projectsfunded under thisScheme.
Out of these, 23 were graded very good, 38 —good and 58 were graded as satisfactory.
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Fig. 5.47
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Specid effortsmadeduring last year by conducting aseriesof Sengitization Workshopsat different
placesto identify and encourage women scientists. These meetings have showed their impact this
year and resulted into receipt of large number of proposal sfrom various parts of the country which
werenot associated earlier.

New I nitiativesunder WOS-A:

The SECsof different subjectsfelt that thereisaneed to conduct some specified training programmes
for PIsof Women Scientist Scheme asthey have re-entered in the main stream of research after a
break. Therefore, itisessentid to train themwith new toolsand techniques of the concerned subject.

In2012, Divisionhasgarted two suchtraining programmeson* Setistica and Mathematica Moddling
induding DaiaCollectionandAndyss’ inLife Sciencesand” Geomatics: Technology and Applications’

in Earth & Atmospheric Sciences. Thisyear Four (4) Training Programmes on ‘ Statistical and
Mathematical Modeling’ has been conducted and 68 Women Scientists have been benefited from
thistraining programme. On the other hand, Training on Geomati cs has completed oneworkshop
with good response.

2.2 WOMEN SCIENTIST SCHEME -B (WOS-B)

Women Scientists Fellowship Schemeisan initiative of Department of Science and Technology to
motivate thewomen scientistswho have had break intheir career and bring them back to scientific
main stream. The awarenessregarding the schemeis being done by organi zing orientation workshops
at four major citiesof the country to guide the women applicantsregarding the how to shape up their
ideasintheform of aproject. Theworkshop hasbeen attended by approximately 300 likely women
gpplicants.

The scheme has supported 18 new projectsintheyear 2011-12. In July, 2012 the progressof the 31
ongoing projectswasreviewed by the expert committee.

A twortier selection processwhich includes call for applications, screening of the applicationsand
presentation by the gpplicant hasbeen adopted for smooth and transparent implementation. The next
Selection Committee meetingsfor theare scheduled year 2012 wasorganizedinfour different places
of thecountry. A total 212 application have been received against the advertisement for 2012. Out of
212,127 have been screened in by thethrough screening committee.

Thefellowship schemesbeing implemented by DST since 2002 are being recast and reenergized
during 12th planto provide along term option asan aternate career pathinbasic & applied sciences
andin societal applicationsof science. Itisplanned to identify and select the prospective women
scientistsand provide sufficient ingtitutiona training beforeimplementation of theproject. Thetraining
will focus on sharpening their skillsin research areas and implementing the projects of societal
importance.
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Brief progressreport on some projects

1. Assessment and modulation of knowledge attitude and practice of ora hygieneand prevaence
of ora lesonsintherura population of Lucknow:

Theproject amsat ng the dental hygiene and modulation of knowledge attitude and
practicesof ord hygienein 12 villagesin Kakori Block, Lucknow districtingenerd and creating
awarenessamongst therural fold regarding hazards of tobacco |eading to cancer, educatethe
community about the hazardsinvolved in oral cancer genesisthrough tobacco, betel quid, pan-
masa aand on teaching peopletheimportance of maintaining good ord hygieneand developing
skillsfor self mouth examination technique.

Inorder toreinforce dental hygieneissues, innovative message campaignssuch jingles, nukkad
nataks, interactive games and short documentary are being used. To ensure the community
mobilization and active participation of villagersinthe camps, Gram Pradhansof thesevillage
and primary school teachers have been roped in. More than 500 patients have been contacted
inthesevillagesand on preiminary analysi's, it wasfound that most of the patientsdid havevery
poor oral hygienewith lack of awareness about the maintenance of oral hygiene and use of
tobacco leading to oral cancer. Aspart of the project, rural dental campsare organisedinthese
villagesand the patientsarefollowed by clinica treatment, if needed.

2  Toinvedigatetheantiepileptic roleof melatonin and itscomparison with herba formulationsand
commonly used drugsfor prevention of epilepsy intemporal |obe epileptic modd system.

PI has successfully undertaken in vivo studies of neuro-transmitter imbalance and neuro-
degeneration in epileptic animal model system. Investigation of potential anti-epileptic role of
melatonin, herbal formulationsand commonly used drugsin epilepsy hasa so been successfully
attempted. Interaction, history examination and assessment were carried out with different
patient groupsfor their lifestyle, behaviour etc.

Inthenext phasethe Pl will undertake hippocampa plasticity and mechanism of excito-toxicity
for the devel opment of better treatment strategiesto prevent severity in seizuresand neuronal
lossintemporal lobe epileptic mode system.

3. Popularization of productivebivoltinesilk-worm doublehybrid “Krishnargd’ withthefarmers
of Karnataka

Though, Karnatakaisatraditional sericulture practicing and leading silk producing statein
India, most of thesilk isobtained from multivoltinex bioltine silk-worm hybrid cocoons, which
arequantitatively and quditatively inferior ascompared to bivoltinesk of internationa standard.
Bivaltineslkworm hybridsespecidly doublehybrid hasclear advantagesover bivoltineslkworm
hybrid aswedll astraditional multivoltinex bivoltinehybrid, with high egg recovery, crop sability
invaried environmental conditionsand inherent genetic potentidity to produce qudity slk.
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Pl hassuccessfully raised the parentd breedsinthelaboratory. Theraisedlarvaeweredistributed
tothefarmersfor further rearing. The Pl performed the scientific crop monitoring by the use of
lime powder, bleaching powder and maintaining hygienic conditionsintherearinghouse. The
reared cocoonswere purchased back from the farmersand were subjected to reeling analysis
at Central Sericultural Research and Training Ingtitute, Mysore.

2.3 WOMEN SCIENTIST SCHEME -C (WOS-C)

Thesdlection processfor thewomen scientistsunder the WOS-C Schemefor the seventh (7*) batch
hascompleted to providethe training to 120 women scientistsin IPR & related areas about 500
applicationswere received screened through written examination held acrossthefour centresat
Delhi, Pune, Chennai and Kharagpur. Thetraining of the 120 sel ected candidates has been started
from January 2013.
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CHAPTER

SCIENTIFIC SERVICES

The Department of Scienceand Technology isoffering adiversearray of scientific servicesthrough
Survey of India(SOl), Nationa Atlasand Thematic M apping Organization (NATMO), Technology
I nformation Forecasting and Assessment Council (TIFAC), Vigyan Prasar (VP), National Science
and Technology Management Information System (NSTMIS), National Accreditation Board for
Laboratories(NABL) and Good L aboratory Practice (GLP).

Survey of India(SOl), oneof the ol dest scientific department of Government of Indiahasevolved
over the years and generates, manages and disseminate the Topographical Data for integrated
devel opment of our country.

NABL and NGCMA arethe nexuses of the laboratories and test facilitiesin the country with the
regulatory authorities. AsIndiahasgained full membership of Organization of Economic Cooperation
and Devel opment (OECD) for Mutua Acceptance of Data(MAD) inMarch 2011 theclinical data
generated in the country isnow accepted by all OECD member countriesthis has unlocked new
avenuesfor Indian pharmaceutical companiesand Contract Research Organizations (CRO). The
country now has24 GL P certified test facilities. Thisyear six new test facilitieshave been granted
GL P-compliancestatus.

TIFAC, an autonomous institution of DST supports Technology Refinement and Marketing,
Collaborative R& D and al so supportsaPatent Facilitating Centre, thus creating awareness about
intellectua property rights (IPR) inthe country. Thisyear Patent Facilitating Centre of TIFAC have
filed 85 patent applicationsfrom the concepts showcased in the INSPIRE exhibition organized by
DSTin2011.

Vigyan Prasar continuesto play akey roleinthe popul arization of scienceand technol ogy throughout
the country through print and digital mediawhich includesmonthly science magazinesnamely Dream
2047, VIPNET Newsand digitd library Vigyan Prasar Information Systems.

Survey of India(SOl) isIndia snationa survey and mapping organization under the Department of
Science & Technology has been engaged in the systematic surveying and production of multi-scale
topographica mapsof the country —which has provided the base and foundation for various agenciesto
further undertakethematic mapping, spurring wide-range satel lite/aerial image anaysisand establishment
of Geographical Information Systems(GIS) projectsinthe country. SOI isalso responsiblefor Geodetic
Control (Horizonta and Vertica) and Geodetic and Geophysica surveys, Topographical Control, Surveys
and Mapping within India; Production of Topographical Mapsand Aeronautical Charts; undertaking
specialised surveysfor Developmental Projects; demarcation of theexterna boundariesof India, ensuring
their accurate depi ction on maps published in the country and a so advice on thedemarcation of inter-state
boundaries. Highlightsof activitiesduring 2012-13 areasunder:
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SCIENTIFIC RESEARCH
i)  AntarcticaExpedition
Initiative:

Survey of Indiastarted participation in Indian AntarcticaResearch Programmefrom 10" Expedition,
snce thenanetwork of Ground Control Pointsand L arge scale mapping hasbeen carried out during
al Expedition.

Achievement: During 31% Expedition 7 days GPS observation were carried out at Maitri ‘S’ the
main GPS Reference Station. Datawas processed using precise ephemerides with |GS stations
Data. Detail survey on 1:5,000 scalewith 5 m contour interval wascarried out for anareaof 2.0sg.
kminthe Schirmacher Oasis. Thisfield collected data has been further processed at Geodetic &
Research Branch, Survey of IndiaDehradun under different stagesfor publishing thefina largescae
Topo map of the Schirmacher OasisRegion (Near Indian Station, MAITRI, Antarctica) on 1:5,000
scalewith 5 m Contour Interval.

AREA COVERED WITH MAPPING DURING 315 EXPEDITION

TasksAssigned for 32™ Expedition, Large scale mapping on scale 1:10,000 with contour interval 5
meterswill be carried out in Schirmacher Oasi s using combination of GPS Technique & Conventional
Method (Plane Tabling). The primeobjective of thisteamisto completethemappingin un-surveyed aress
andfill the gaps, so asto provide acomplete 1:10,000 scale map sheet to NCAOR, Goa.
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Fig. 6.1

HUMAN RESOURCES FOR INDIAN S& T ADVANCEMENT:

Indian Ingtitute of Surveying & Mapping (11SM), the capacity building arm of Survey of Indiaisnow
recogni sed asthe prestigioustrai ning establishment in thefield of Surveying and Cartography toimpart
training to the Officersand Staff of Survey of Indiaand Government Organisation, Private Individuasand
Scholarsfrom other Afro-Asian counties.
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The Institute al so conduct M. Tech (Geomatics) and M.Sc. (Geospatial Science) Academic two
years Post Graduate Programme in collaboration with Jawaharlal Nehru Technological University,
Hyderabad.

11S& M coursesareheldin high esteem by Scientific Department and organi zations. Total 444 persons
including 04 foreigntraineesweretrained during 2012-13.

TECHNOLOGY DEVELOPMENT PROGRAMMES
i) Open SeriesMap (OSM) and Defence series Maps (DSMs) on Scale 1:50,000: I nitiative

Asper the New National Map Policy, 2005 Survey of Indiahas been mandated to prepare Open
SeriesMaps (OSMs) on WGS-84 Datum and UTM Projection for public usewithout restriction
and Defence SeriesMaps(DSMs) on Everest/ WGS-84 datum and polyconic/ UTM projection
with heights, contours and full content on various scales, i.e. 1:250,000 / 1:50,000 / 1:25,000 /
1:10,000. The Defence SeriesMaps (DSMs) will mainly cater for defence and national security
requirements. Defence seriesof maps (in analogueor digital forms) for the entire country will be
classified and the guiddlinesregarding their usewill beformulated by the Ministry of Defence.

Achievements;

Survey of Indiahas completed updation of DTDB of 4756 Sheetson 1:50K by using field updated
data and by using latest satellite Imagery where field work is not possible. Open Series Maps
(OSMs) on WGS-84 Datum and UTM Projection for all the updated Sheets and DSM s of 4500
sheets have been compl eted.

o DSM

obBBEBBEES
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Fig. 6.2: Progressof OSM and DSM during 2012-13
ii) Digital Topographical Base on 1:25,000 Scale:

I nitiative: Generation of Digital Nationa Topographical Databaseon scale 1:25K by digitizing
existing maps availablein the Hard copy form as Printed maps, PT section, Air survey section,
Scribing section etc tofulfill the purposeof the National Map policy (NMP) whichis to promote
aflourishing geo- spatid industry with participation from academia, NGOs, Private sector etc. Therefore
the NM P encouragesthe user not only to accessthe map freely but also add valueto them.
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Achievements:

Survey of Indiahas completed Digital Topographical DataBase (DTDB) on 1:25,000 Scale of
7000 Sheets up to march 2012 and 1000 Sheets during 2012-13.
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Fig. 6.3: Progress of Digitisation of 1:25K during 2012-13
(iif) Mappingon 1:10,000 scalefor micro-level planningand National GIS

I nitiative: Survey of India(SOI) was primarily addressing to base mapping needs of the country
using topographic mapslargely upto 1:50 K and partialy in 1:25K. Therefore, SOl datarepresents
primary Nationa GIS-Asset upto 1:50 K and itsreadinessfor National GISVersion 1.0isof prime
importance. Topographical Mapping on 1:10 K proposed to be carried out by SOI isnext level of
GIS-Asset for National GIS project and the basisfor National GISVersion 2.0.

Survey of Indiahad taken initiativefor generation of mapson 1:10,000 scalefor the entire country.
To completetheabovetask during 12" Five year Plan survey of Indiahas submitted aPlan Scheme
“Generation of National Digital Topographica Database on 1:10,000 Scale’ toDST.

Achievement : Survey of Indiahascompleted apilot Project of 1:10k mapping and the map content,
datamodd, dternate source material and their availability and technical methodology to be adopted
have been finalized, based on that, Standard Operating Process (SOP) has been prepared. Data
Modd & Symbology Library for 1:10,000 Scale mapping has been prepared.

iv) National Sandardised Control Framework
Initiative

Survey of Indiaisin processto devel op aGPS Control network throughout the country whichwill
help state cadastral department and other agenciesengaged in generating geo-spatia informationto
carry out their job in anationa geodetic reference system.

Survey of Indiaisthe only government agency, which provides Geodetic Control throughout the
country and aso providesdatato the various governmentsand other national orgnisationsincluding
defenceforces, according to their requirements.
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Vi)

With theintroduction of GPStechnology, Survey of IndiaPrepared a Plan Scheme* Creation of
Nationa Ground Control Points(GCP) Library for India’ during 10 and 11*" Fiveyear planto carry
out the job in two phases. Thefirst phase envisages the establishment of 300 well spread high
precision Ground Control Points (GCPs) at aspacing of 250-300 km apart. In the second phaseto
densify it with 2200 precision Ground Control Pointsat aspacing of 30to 40 km apart.

Inthethird phase, it will befurther densified to 65,000 GCPs connecting all thetri-junction village
boundary pillarsavailableontheground and Survey of Indiahassubmitted aPlan Scheme* Dendfication
of Redefined Vertical Control” to DST in continuation of “ Creation of National Ground Control
Points(GCP) Library for India’” and isproposed to beimplemented during XI1 Plan period.

Achievement :  Survey of India has completed the observation at 300 Ground Control Points
(GCPs) covering theentire country in 1% phase during 10" Five year plan and densification of first
order network at a spacing of 30 to 40 km. apart, 2200 precision Ground Control Pointsin 2™
Phaseduring 11" Fiveyear plan.
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Fig. 6.4: Progressof GCP Library during 2007-08to 2012-13

Tidal Data.

Initiative: Survey of Indiatakestheinitiativeto modernize the Tide gauge stations during 10" and
11" Plan and Prepare aplan Scheme* M oderni sation and expansion of Indian Tide Gauge network
with specia referenceto storm Surge Modeling and Tsunami Warning System”.

Achievements. Survey of Indiahas equipped the 30 nos. out of 36 Tide gauge stationswith digital
tide gauges co-located with GPS receiver to monitor sealevel variation and crustal movement. Red
time datacommunication facilitieshave been established at National Tidal Data Centre, DehraDun
aswdll asat severa remotelocationsaong Indian coastlineand Idands.

Scheme/Programmeunder Plan:
a) Scheme/Programmeunder XI Plan Period:

Initiative: Fast changing technol ogies coupled with theintroduction of the state-of -the-art
digital technologiesin every aspect of surveying/mapping, Growthindemandsof geospatial
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dataand products, Competitive market forcesfor rendering services, Achievement of Technica
& Productiveefficiency to meet the requirement, Survey of Indiahasto take necessary stepto
upgradethetechnologiesintermsof latest instruments, HW/SW, Digitisation of availabledata
and creation of accurate Ground control network.

Dueto non-availability of adequate fundsunder the Non-Plan head, SOI isunableto meet the
above mentioned requirement asthefundsavail able under the Non-Plan head arein-sufficient.
Thefundsavail able under the Non-Plan head are meant for the Departmental mandatory works.
To meet the budget requirement Survey of Indiapreparethe Schemes/ Programme under Plan

head.
Achievements. Scheme/Programme under X I Plan Period are asunder :

Sl. No. | Nameof the Actual Achievements Major Programmesproposed during
Scheme/Programme Upto 11 Plan the 12" Plan (2012-17) and 2012-13

1 Updation of mapsusing | -Digital post field updation Digital updation of 150 Nos. of 1:50K
satellite imagery and of 4756 nos of 1:50k sheets. | sheets from field updated data and AMC
Aerial Photographs. -Patterning of 4490 sheets of Photogrammetric Scanner is proposed for
Replacement of old & on 1:50k scale. duration of 2012-17.
obsolete Photogrammetry | -Procurement of Satellite -Digital updation of 150 Nos. of 1:50K
I nstruments. imagery/aerial photograph. sheets from field updated data and AMC of

photogrammetric Scanner are proposed for
duration of 2012-13.

2 Conversion of One Field | -80nosof GPSreceivers,30 | Procurement of more nos of above
Party of each nosDigital level,121 nosof | equipments/instruments as most of
Topographical circleinto | Laptop,100 nos of Personal | equipments/instruments have outlived
Geodetic party and Computer their designated life.

Upgradation of -Procurement of 50 nos

Technology in field wings | rugged Laptop.
-Procurement of GPSreceiver
Typel,I1,111-119,40,200
respectively,GPSreceiver
type 1l integrated with
Tablet PC-100 nos, 155 nos
of Total Stations.

3 I mplementation of new -Digital Topographical Data | - Digital topographical data base of 7000
National Map Policy base of 7673 sheets. sheets is to be generated during 2012-17.

- Digital topographical data base of 1000
sheets is to be generated during 2012-13.
-Procurement of Servers/ Computers/ UPS/
Com. Chairs & Tables etc. for various
GDCsas per their requirement.

4, M odernization of Modernization of 28 Tide Modernization of 08 Tide Gauges stations
Tide Gauges Gauges observatories have | areto be completed during 2012-2017.
been copmpl eted. - Maintenance of Tidal observatories and
-Procurement of spares of Tide Gauges at 36 Ports are to be executed
Tide gauges/ Maintenance | during2012-2017.
of Tidal observatories. - Modernization of 02 Tide Gauges stations

areto be completed during 2012-2013.
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Sl. No. | Nameof the Actual Achievements Major Programmesproposed during
Scheme/Programme Upto 11" Plan the 12"Plan (2012-17) and 2012-13

- Maintenance of Tidal observatories and
Tide Gauges at 28 Ports are to be executed

during 2012-2013.
5 GCPLibrary -45,000linkmforeand back | GPS observation of remaining 376 stationsis
leveling. proposed for the duration of 2012-13.

-Recceof 2271(Phasell)
pillars have been completed.
-Observation of 1991 GCP
pillars have been completed.

6. Patterning and Conversion| -Procurement of 25 nos of -
of Digital datainto Mercator Prepress S/W.
Geo-database. -Patterning of 2703 nos of

1:50k sheetsand CY MK

generation of 2694 sheet
on 1:50k has been completed

b) New Scheme/Programmeproposed for 12" FiveYear Plan:

Beside above mentioned Plan schemes continuing for 12" five year plan, thefollowing new proposa's
has been submitted to DST for approval and the samewill be executed during 12" fiveyear plans
after getting approval from DST.

1. “Generation of Nationd Digital Topographical Databaseon 1:10,000 Scale” .

2. SFCmemofor procurement /upgradation of Instruments/software as per Equipment Policy.
3. SFCmemofor execution of various Projectsduring XIth & X1Ith Plan period.
4

SFC memo for maintenance of National Tidal Data Centre and Indian Tide Gauge Network
withrea timedatatransmissonfacilities.

5.  SFCmemofor densification of re-defined vertical control. Thisschemeisin continuation of
existing schemeNational Ground Control Points( GCP)Library of India

6. Edablishing Nationa Museum on Surveying and Mapping.

Theeffective use of geospatial information helpsmany of the current humanitarian, environmental,
and developmental challengesfacing by theworld, such asclimate change, natural disasters, population
displacement, peace and security, food and economic criseswhich are across-border nature requiring
both global and nationa policy. Survey of Indiarepresentsat various|nternationa conferences/Seminars
to promotethe growth of geospatial data/information and introducethelatest technology of surveying for
optimum results.
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Shri ChandraPal, Deputy Surveyor General participated inthe “ 18" meeting of PCGIAP and 19"
UNRCC-AP conference held at Bangkok, Thailand during 29.10.2012 to 01.11.2012.

i)  Mappingand Ddineation of Hazard Line:
Initiative
The objective of the project isto delineate, map and benchmark the coastal hazard lineall dongthe
mainland coast of Indiaunder World Bank Assisted “ I ntegrated Coastal Zone Management” (ICZM)
project, where SOI hasto generate a0.5 meter elevation contour map on 1:10,000 scale as base

map to delineatethe Hazard Linefor theentiremainland coast of Indiaupto the maximumwidth of 7
kmfrom shorelineon thelandward side.

Achievement

1. Tidd datapertainingto40years(asavailablewith G& RB) for extraction of maximum annua
elevation and extra-pullation for 100 yearspertaining to 20 ports (convertedto M SL heightsas
compiled by G& RB) has been submitted to MoEF.

2. Primary and secondary control consisting of GPSand levellingwork of theentirecoastal areais
completed.

3. Aeria photography of the project areaa most completed, QA/QCisunder Process.
i) Coal MineProject

I nitiative: - Survey of Indiaisgoing to generate up-to-date digital topographical mapsof Major
Indian Codl fieldscovering an areaof 26,400 sg.km. infiveyearstimefor Centra MinePlanning &
DesignIngtitute, asubsidiary of Cold IndiaLimited using aeria photographs and adequate ground
checks.

To generate the Topographical maps of themagjor coalfieldson 1:5000 scale with 2 meter contour
interva in Plains(in caseof hilly terrain contour interval may be 3-5meter aspractica ) inGISdigita
format based on Digital Photogrammetric Techniquesusing high resolution aeria photographsand
adequate ground verification.

Achievement:- Ground Control Points (Plan & height) and Aerial Photography for Phase-I
comprising 10 Cod Fields. (Bisrampur, Lakhanpur, Korba,Chirimiri, Sonhat, Sohagpur, Talcher,
Hasda, Arand,,|.B. Valey & Mand—Raigarh) hasbeen completed and Aeria Triangulation and 2D
feature extractionisunder process.

iil)  Urban Mappingfor NUIS
Initiative

TheMinistry of Urban Development (MoUD), hoststhe National Natural Resources M anagement
System (NNRM S) Standing Committee on Urban Management (SC-U) and the proposal to devel op
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National Urban Information System (NUIS) Scheme was mooted by the SC-U tobetakenupina
National Mission Mode. The objectiveof the project isto devel op attribute aswell asspatia data
basefor variousleve sof urban planning and decison support to meet requirementsof urban planning
and management.

Survey of Indiahastaken up thework to generate and supply the geo-spatial datarequired for the
project. Databaseshasto bedevel oped at twolevels, on 1:10,000 scale Gl Sdatabasefor Devel opment/
Master Planfor 152 selected townsusing remote sensing satelliteimagery and on 1:2,000scale GIS
database for detailed town planning schemes using high resol ution remotely sensed data sources
(Aerial Photographs) for the same 152 sel ected towns.

Achievement
1:10,000 Scale Survey:-

Geo-referenced Satellite Imagery of 152 towns has been sent to NRSC, Thematic mapping of 143
townsand fina product of 142 towns has been sent to State Nodal Agency after security clearance
from GSGS.

1:2,000 Scale Survey:-

Photography of 133 towns, Ground control of 139 towns, Aeria Triangulation of 133, Feature
Extraction of 126 townsand 04 towns by Ground survey has been completed . Final mapsof 130
towns hasbeen send to State Nodal Agency (SNA).

Interactions with the delegates during NUIS stakehold er's workshop
atlIRS, Dehradun, on 20th November, 2012.
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Stake holdersworkshop was conducted at DehraDun, Nagpur, Kolkata, Bangalore & Jodhpur and
participants from 20 states & 6 UTs attended. SOI, ISRO, NRSC, RSCs also involved in the
workshop. Oneworkshop will be conducted at Shillong for the benefit of 8 NE states. Secretary,
MoUD hastaken keen interest onthisworkshop. Heinteracted with the participantsthrough Video
conferencing at the end of workshop.

bl

b 8 Delegates of .\TISstiehuHer's w orkshop at ISRO, B:uillnre‘ on12* Deceﬂber.mll

Fig. 6.6: Delegatesof NUI Sstakeholder’sworkshop at | SRO, Bangalore, on 121" December, 2012.

SCIENCE AND TECHNOLOGY PROGRAMMES FOR SOCIO — ECONOMIC
DEVELOPMENT

(i) Topographical activitiesduring 2012-13:

@

Control Work:
Traverse
Levdling

I nter national boundary Surveys:
Boundary demarcation(Indo-Pak)

Boundary demarcation(lndo-Bangladesh)
Boundary demarcation(lndo-Bhutan)
Boundary demarcation(Indo-Myanmar)
Rapid verificationon 1:25K ,50K
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160 linear km
11,449 linear km

25 pillars found intact and 4 pillars
reconstructed.

280 pillarsposition provided.
BP-2 to BP-9, BP-51/7 to BP-57
12 pillars

41 sheets



(¢) Printing:
e  Printing of varioustypesof maps ... 187 Maps
i)  Digitisation and creation of Digital Cartographic databases
e  Departmental mapsonvariousscaes ... 1000 Mapson 1:25,000 scale
e  ExtraDepartmenta mapsonvariousscales ... 140 Project maps
iii) Geodetic and Geophysical surveys:
a)  Geodetic surveysfor monitoring of progressof variousdevel opmenta projectsarein progress.

b) Duringtheyear, Survey of Indiaiscommitted to carry out thefollowing tasks asdepartmental

commitment:
J GPS observations - 1443stations
. Precision Levelling - 420linear km
J EDM Traverse - 136 linear km
. Gravity observations - 275 dations
. Installation of Tide Gauges - 19 Stations

SCIENCE AND TECHNOLOGY BASED SERVICES

Thefollowing projectsbased on latest avail abl e technol ogies have been taken up by Survey of India
a) Hydro-ElectricProjects.-

Largescaesurvey with provision of precise height and planimetric controlsfor planning of various
Hydro-Electric Projectsat different places have been taken up.

(i) Loktak Downstream Project (Tripura, Manipur & Mizoram) :- Providing plan & Height
control points. DT Leveling 108.82 lin.km. and GPS Control 7 stations compl eted.

(i) Kadwan Project (Uttar Pradesh):- Supply of Control data (Co- ordinates, BMs & Hts,) &
Field verification. Work iscompl eted.

(i) Khauli H E Project : Providing plan & Height control points & Mapping on 1:200 scale.
Work of Field surveysi.e. GPS, levelling work, Plane Tabling and digitisation on 1:200 scale
have been completed and data has been supplied to I ndentor.

(iv) Thana—Plaun & Beri—Nichli H E Project : Providing control work by GPSand leveling
for 27 points. Work compl eted and data has been supplied to Indentor.

c) NRSCProject:- Convertionof Digital Topographical Databaseof 2890 maps on 1:50,000 scale
from DGN to Arc Geo database and supply to National Remote Sensing Centre.
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d) AndhraPradesh Election Commission Project: Collection of dataof polling boothsfor various
Assembly and Parliamentary Constituenciesin Andra Pradesh. Work of data collection in 496
Sheetscompleted.

Nationa Atlasof India(NATMO), asubordinate office under Department of Science & Technology,
isthesoleauthority of depicting Nationa framework dataintheform of thematic mapsand atlasesto cater
theactua picture of the development and planning initiatives of the country among the users.

K eeping pace with the modern-state-of -the-art technol ogies and al so to achievethe goal asper its
mission to the path forward in thearenaof geo-spatia technologies, NATMO hasaready progressed alot
initsaxisinrespect of both, thevertical growth of user base and demands. It isan opportunity aswell as
theresponsibility to NATMO to reach the most of the citizens of our country to educate and makethem
awareof thedifferent aspectsof development and planinthe path forward of our country through pictoria
projection of thematic mapping and alsoinelectronic (digital) forminHindi andin dl regiond languages.

Themain objective of NATM O isto educate the peopl e of Indiaand to make them conscious about
the changing scenario of the phys ographic, hydrologic, climatic, adminigtrative, politica, socid, agriculturd,
industrial, cultural and economic changesin the country. The Organi zation motivatesthe plannersand
decision makersto use maps as complimentary documentsfor devel opmental planning at nationa, state/
UT, district, sub-divisonand even at block level. NATM O isa so the pioneer of Urban Mappingin India
Using high resol ution satel lite datarectified by GPSrecordings, large scale city mapsare being prepared
with detailed information collected from field survey. To promotetourism, industry, tourist atlases, maps,
trekking route maps, maps showing the detailed plan/information on nationa parksand wild lifesanctuaries,
etc. are being prepared and a so being updated on regular basis.

TECHNOLOGY DEVELOPMENT PROGRAMMES
A) GOLDEN MAPSERVICE (GMYS)
[nitiative:

Accumulating the cartographi c base, generated in piecesover theyearsunder severa projects, and
with the hel p of the remote sensing data, now available under the Indian Remote Sensing Satellites
(IRS) series, particularly the panchromatic data of IRS 1C, 1D and P5 along with the recently
launched Cartosat-1 & 2, (theresolution hascometo 5.8 and 2.5 metresand 1metre), NATMO has
been taken up this project of Golden Map Servicewith thefollowing objectives

Objective:

(@ Primary : To provide location maps of any site of the country in black
and white on web either by place-namesor by geographical co-ordinates.

(b) Secondary : To provideroute mapsbetween two pointsinthe country.

(o Tertiary . Toprovideabasisfor avariety of socia, economic, administrative operations
related to eections, crime, rural marketing, relief and supply etc.
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Fig. 6.6.1: Officersof NATM O reading GPSdataduringfieldwork at Kullu
Achievement:

NATMO hasamost completed site selection for GCPfor adjustment of GPS data covering whole of
the country. State/Region wisefield survey hasbeen going oninthefina stage. GMSKolkata, GMS-
Mahakashi, GMS- Mysore, GM S-Sylvassa, GM S-Gorakhpur, GM S-Bharatpur have been publishedin
Themaitc Map (paper print) format during theyear. Converson and patterning of thedigital format isgoing
on. Year-wise progress of the project isshown below;

Progress of work

m 2005-09
m 2009-10
w 2010-11
m2011-12

m Balance

Fig. 6.7
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B) DISTRICT PLANNING MAP SERIES (DPMYS)
Initiative:

Asper thedecision of DCUSPC, NATMO hasbeen assigned thisproject by DST intheyear 1992
and work on the samehad beeninitiated inthe year 2002 after formulating the detailed specification.
Though thisproject was shared between NATMO and Survey of Indiainitialy, but later on NATMO
has been assigned thisproject solely.

Objective:

To provide a ready-reckoner to the planners, researchers, students in respect of complete
geographical, geological, geomorphological, demographic, cultura information and featuresalong
withadminigtrative boundary, blocks, specidity, etc. of aparticular district bothin paper format and
indigitized format bothin Hindi and English.

Achievement:

NATMO hasamost completed the project and maps of 260 districts have been published for the
users. Digitd verson of themapsaredso going oninthefind stageand will be published for theusers
very soon. However, revision and updation work on account of formation of new districts, arein
progressaongwiththerest project. Year-wiseachievement of thework, during thelast four years, is
shown below;

No. of Maps Published

100
80

60
M No.of Maps
40 Published
20
0 !

2008-09 2009-10 2010-112011-12

Fig.6.8
C) NATIONALATLASOFINDIA
Initiative:

Intheyear 1956, thethen Prime Minister of India, Pundit Jawaharlal Nehru approved theformation
of National Atlas& Thematic Mapping Organisation (then it was National AtlasOrganisation) and
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D)

granted the‘ National AtlasProject’ to NATMO. Hence, National Atlasistheflagship publication
of NATMO. Accordingly ‘->0$ 0>7MMO0@/2 8' first publishedintheyear 1957 and itsEnglish
Version, ‘National Atlasof India waspublished intheyear 1986. Since, then thispublicationisbeing
updated and revised keeping pace with the administrative changesin respect of states, districtsetc.

Objective:
i)  TohavelndiasNational Atlasliketheother countriesof theworld.

i)  Todepict thecountry inrespect of itsgeology, geography, geomorphol ogy, demography, culture,
adminigtration, etc. inthematic map form.

Achievement:

National Atlasof India, bothin English andin Hindi version, has been appreciated by the users of
every corner. Itisfor thevertica demand of theusers, NATM O isstill publishing the editionsof the
Atlastill today and regular updation and revision of thesameisgoing on.

PUBLICATIONOFATLASES

Keeping inview the success, popularity and demand of the* National Atlasof India’, Govt. of India
hasassigned NATM O thetask of preparing different atlaseson variousthemesfor variousdepartments
and purposes, they have aso become the important publications of NATMO. Some of those
Publicationsare:-

1. TourigAtlasof India

2. Atlasof Forest Resources

3. Atlasof Agricultural Resources

4. Nationd Atlasof India

5. Atlasof theCity of CdcuttaanditsEnvironments

6. Water ResourcesDevelopment Atlas

7. LandResourcesAtlas

8. Students ReferenceAtlas

9. IndianOceanAtlas

10. Nationa School Atlas

11. AtlasfortheVisudly Impaired (in English) Volume-—I
12. Scoio-EconomicAtlas

13. Uttarancha Atlas

14. Science& Technology Atlasof India

15. Prathamik Manchitrabali (in Bengdi) for Primary School Board, Govt. of West Bengdl.
16. AtlasonPopulation Chagesinindia
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17.
18.
19.

20.

21.
22.

23.

24,
25.

26.
27.

28.

29.
30.
31
32.
33.

35.

36.
37.
38.
39.
40.
41.
42.

IrrigationAtlasof Indiafor CBIP,
IrrigationAtlasof India

Hydrogeol ogical Atlasesof different statesfor the Central Ground Water Board; (Bihar, West
Bengal and Orissa)

Integrated Water Resources Devel opment Atlasfor the National Commission of Integrated
Water Resources Development and Plan;

Atlasesfor Khedaand Anand Didtricts

Resource Profilefor Bankuraand Kolar Digtricts (jointly with the Centrefor Studiesin Resource
Engineering, [T, Mumbai) for the NRDM S Division, Department of Science& Technology;

Environmental Atlasof Indiaand State-level maps on Environmentally Sensitive Zonesand
Siting of Industriesfor the Central Pollution Control Board,

Triba Map of India(jointly with Anthropologica Survey of india);

341 Block Mapsfor thewhole State of West Benga for the Panchayat and Rura Development
Department, Govt. of West Bengal and

Forest Atlasof Indiafor the Department of Environment & Forest;

Digital Basefor Koch Behar Division of West Bengal —A joint venture between the Chief
Conservator of Forests, Government of West Bengal and NATMO

Block Mapsof ShimlaDistrict on ascaleof 1:50,000—A project between the District Rural
Development Agency, Shimla, Govt. of Himacha Pradeshand NATMO

Nationa Culturd HeritageAtlasof India

Higtorica Atlasof India

Digtrict level communication and Infrastructure maps of Uttarancha State.
A to Z of Kolkata City Map

Natural ResourcesAtlasof Sikkim (Aspart of North-East Programme)
Desertification StatusMapsof BaiaDistrict (1:50,000 scale)

Disaster Management Mapsof Maldah, East & West Medinipur Districts of West Bengal for
the Relief Department, Govt. of West Bengd

StateAtlasof MadhyaPradesh

StateAtlasof Bihar

State Atlasof Uttar Pradesh

StateAtlasof Uttarancha (inHindi)

Nationa Atlasof India(Abridged Ed.) (inHindi)
Nationa Atlasof India(Abridged Ed.) (inBengdli)
StateAtlasof Chhattisgarh
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43. SateAtlasof Jharkhand
44. SadliteAtlasof India

45. School Atlasfor theVisualy Impaired (in Eng. & Hindi) (intwo volumes) —A TIFAC sponsored
Programmeof DST

46. ElectronicAtlasof India(NRDMSProgrammeof DST)
Vison:

Asthereisafull-fledged Digital Mapping System a ong with necessary peripheralsand application
softwareinitsown, NATM O isintheprocessof digitization of al theatlasesand mapssothat it can
bereached el ectronically to theusersin the near future. NATM O hasa so initiated to prepare Water
Quality Atlasof West Bengal (to earmark the arsenic-affected region) and Geo-Touristic Atlas of
India(to provideahandy guideto thetourists) during thisyear.

b A tR s )

e —

Fig. 6.9: Cover-pageof Uttar Pradesh StateAtlas
E) LARGE-SCALEMAPPIING:

Inthiscyber age, availability and accessibility of accurate and reliable information (both micro and
macro level) with geospatia solutions, playsapivota rolein planning and implementation of nationa
policiesin respect of natural resources and management. Effective use of geospatial information and
technology has becomethe platform of solution for different environmental and developmental
challenges. But dueto absence of high-resol ution map datain appropriateforms, many planning and
development programmearelagging behindinour country. NATM O hastakeninitiativefor preparation
of large-scdemaps(1:10,000 sca €) onvariousthemesto facilitate micro-leve planninglikeirrigation,
agricultureetc. using itsown database and technical methodol ogy.
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TRAININGAND DEVELOPMENT FOR S& T ADVANCEMENT OF THE COUNTRY

NATMO aso providestraining on Thematic Cartography, Digital Cartography, Photogrammetry,
Remote Sensing and GI S, Aerial Photography, Colour Cartography to the officersand staff of various
govt. and private departments, university and collegeteachers, scholarsand students of the country.

Training coursesof NATMO areheldin high esteem by scientific departmentsand organizationsall
over the country aswell asabroad. During theyear 2011-12, 450 personsweretrainedin NATMO.

Thereisaso aDocumentation Centre, Library and Remote-Sensing dataarchivein NATMO to
provideavast source of knowledge andinformationto theusers.

Vison

NATMO isasointhe processof commencing full-fledged degree and diplomacourseson thematic
cartography, digital cartography, photogrammetry. Collaboration from variousuniversitiesinthisregard
has been requested through Department of Science & Technology, Govt. of India. We are hoping that the
courseswill becommenced very soon.

— _

Fig.6.10: Traineesaretrained on Satellitel magery I nter pretation

SCIENTIFIC RESEARCH

NATMO employsalarge number of highly quaified professiond geographers, quaified satisticians,
geologistsand cartographerswho areengaged in research for thetechnol ogica advancement inthefield of
cartography inthe geo-spatia arena. A good number of monographs, papers has been publishedinthis
regard which were highly held by the scholars and different departments of the country. NATMO has

generated arevenue of Rs.1,235,530 by selling maps, atlases and monographs during the year 2011-
2012.
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INTERNATIONAL SCIENCEAND TECHNOLOGY COOPERATION

NATMO representsin variousinternational seminars/conferencesto promotethe use of geospatia
information and technol ogy in cartography and has also earned honour and fameinthat field.

Geo-informaticsand Space Technology Development Agency (GISTDA), Government of Thailand
has sought NATM O’ s cooperation in devel oping technol ogiesfor creation of data-base, preparation of
large-scalemaps, technol ogica support for using THEOS datafor mapping and soin providing training
to GISTDA staff on mapping related i ssues. A MOU hasbeen signed between DST and Govt. of Thailand
inthisregard and delegatesfromthe Govt. of Thailand visted NATM O tofindisetheareasof cooperation.

NATMO hasa so received the proposal from Sri Lankan Govt. for cooperation in respect of training
and technology transfer ondigital cartography and urban mapping.

INFRASTRUCTURE DEVELOPMENT

During theyear, NATM O hasalmost completed the construction of RashtriyaAtlasBhavan to get
awholly dedicated placefor itsresearch activitieswhich will houseacomplete Digital Laboratory and
Printing & CameraUnit.

Technology Information, Forecasting and Assessment Council (TIFAC) wasestablished in 1988.
Thelngtitute hasatotal of 81 regular employees, out of which 33 are scientists/faculty.

Areasof Focusis Technology Foresight, Special Reportsand Technology Support Programmes
Foresight and Assessment Activities/Studies
Technology Vision 2035

Thenation-wide Technology Vision 2035 exercisewhichwasstarted in January, 2011, isprogressing
towardsthe Technol ogy Vision 2035 document. I dentified authors have started writing chaptersfor sectora
roadmapsin the 12 thematic areas. Questionnaireswere evolved to make the exerciseinclusivein widest
sense.

Technology Refinement & Marketing Programme (TREMAP)

ARFD based el ectronic devicefor prevention of vehicletheft wascommercidized. Thedeviceshuts
off thevehicleignition system when avehicleismoved away from aRFD remote holding owner.

TIFAC-SIDBI Revolving Fund for Technology I nnovation Programme (SRIJAN)

Thisjoint programme of TIFAC and SIDBI sarted in 2010 to synergize strengths and capabilities of
each organization initiated two new projectson ‘ Pouchable Grade Hi Sep PG battery separator withribs
and discretedot configuration’ at M/sRaman Fibre Science Pvt. Ltd., Bangaoreand * Manufacturing of
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multi leaf collimator for SSIDHARTH LINAC for cancer therapy’ at M/s. PanaceaM edical Technologies
Pvt. Ltd. Bangdore. Two ongoing Projectsinclude Devel opment and Commercidization of Biodegradable
Soluble cutting / Coolant Oil (BSCO)’ at M/s. Ecocare Bio Lube India Pvt. Ltd., Coimbatore with
technology know-how support from 11 B, Dehradun and * RFID tagsfor Solar PV moduletracking’ at M/
S. IAITOInfoTech Pvt. Ltd., Kanpur.

Bioprocess& BioproductsProgramme

Theligno-cdlulosic (L C) ethanol pilot plant with acapacity of processing 80 kgsof biomass per day
has been completed under the Centre for Bio-fuels being set up by TIFAC at National Institute for
Interdisciplinary Science& Technology (NIIST), Trivandrum. Thepilot plant wasinaugurated by in April,
2012.

IO
% fppppeasad

Fig. 6.11
Technology Up gradation of select MSME clusters

Asacapacity buildinginterventionfor the Baruipur Surgica Instrumentscluster, trainingwascarried
out in advanced methods of operation for 100 entrepreneursfrom different cluster industries. Thefina
DPR for * Setting up an aseptic pul p processing cum packaging plant at food park, Malda wassuccessfully
completedfor theMadaFood Processing Clugter. Of the 12 Technology Gap Andyssstudiescommissioned
earlier for 11 clugters, five studies concerning the Sewing Machineand Bicycle Partsclustersof Ludhiana,
Mini Gas Cylinder and Voltage Stabilizer clusters of Meerut, and the Electronicscluster of Mohali were
finalized with recommendati onstowardsimpl ementation of further actionfor building cgpacity and upgrading
thetechnology intheseclusters.

CollaborativeAutomotiveR & D (CAR)

A project entitled * Process devel opment in Semi solid Forming and Squeeze Casting of Aluminum
Componentsfor automobile components' was compl eted. Two consortium projectsearlier nucleated by
TIFAC were supported by DHI.
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Special Linkages

Under thell ASA Programmewiththe Internationa Institutefor Applied SysemsAndysis(I1ASA),
anindependent non-governmenta interdisciplinary researchingtitution in Laxenburg, Austrig, threeIndian
researchers participated inthe Young Scientist Summer Program (Y SSP) during July-September 2012 at
[1IASA. A study on Indian Perspectives on Global Energy Scenarios Till 2050 has been completed with
Integrated Research and Action for Development (IRADe), New Delhi.

Major and Unique National Facilitiescreated
Important collabor ations(national and global) established:

TIFAC hasbeeninvolved with the national Mission on Electric Mobility (NMEM) initiativewhich
was participation with six stakeholder ministries of the Govt. of India

I mportant Output Indicator sfor 2011-12

SNo. | Parameters Output

1 Papers in refereed journals C CadllaborativeAutomotiveR & D (CAR)

1 Suresh Babu Muttana, Sgjid Mubashir, ‘Design Strategy for
lightweight vehicles', Auto Tech Review (Springer India), Volume
1, Issue4, April, 2012.

2. ArghyaSardar, Sajid Mubashir, ‘ Evolution of EV Battery: Role of
materialsavailability’, Volume 1, Issue 5, May, 2012.

3. Sgjid Mubashir, Suresh Babu Muttana, ‘ Carbon Fibre Composites:
Outlook for the Automotive Sector’, Auto Tech Review (Springer
India), Volume 1, Issue6, June, 2012.

4. Sgjid Mubashir, KSS Murthy, Suresh Babu Muttana, Pradip
Dutta, ‘High strength Aluminium Castings through Semisoild
Forming, AutoTech Review(Springer India), Volumel, Issue7,
July, 2012.

5. Sgjid Mubashir, Arghya Sardar ‘ Natural gas-run vehicles:

The near term potential in India, Volumel, Issue 9, September,
2012

6. Arghya Sardar, Sajid Mubashir, * Prospects of Solar Energy for
Electric Mohility’, Volume 1, Issue 10, October, 2012Biopr ocess
& BioproductsProgramme

7. ‘Industrial Enzymes: Technology Trends and Opportunities’, in
the Chemical Business in its special issue on industrial enzymes
(vol. 26, no.7, duly 2012).

2 Papers in Conferences Technology Vision 2035Paper presented at ‘ 7th Indo-Japan
Symposium held during September 20, 2012 organized by Biyani Group
of Institutesat Jaipur. TIFAC-SIDBI (SRIJAN) Paper entitled
‘Innovative, integrated, multi-disciplinary approach in
commercialization of technologies developed through research and
development — case study’ at the Senior Management Programme on
Managing Research Technological Organizations (RTOs) held at
SIRIM Berhad, Malaysiaduring June 17-24, 2012

3 Number of Technologies/ One under TREMAP programme and
Designs and other intellectual
products commercialized

4 Number of Technology |leads Two process/product under CAR Programme.
awaiting transfer
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Department of Science & Technology have established Patent Facilitation Cell (PFC) in TIFACin
the year 1995 and subsequently 24 Patent Information Centres (PICs) in various states under Patent
Facilitation Cell (PFC) programme of the Department , for creating awareness and extend assistance on
protecting Intellectual Property Rights (IPR) including patent, copyright, geographical indication etc. at
dateleve. These PICsarea so creeting Intellectua Property Cellsin Universties(IPCU) of their respective
states. Asof now 71 |PCU’shave been created in different universitiesof the states. In addition they are
dsoliableto provideass sancetotheinventorsfrom Govt. organizations, State Universities, Govt. indudtries
for patent searchesto find out the potential and assessment of theinvention . Some of the PICshaveaso
gppointed the patent attorney to guidetheinventor to file application with patent officein Indiaand abroad.

Duringthisfinancia year Department received 60 | Pfiling requestsfrom the nationd andinternational
fromvariousuniversties, educationd & researchinditutionsand government agencies. Thesewereeva uated
and reviewed through PFC for patentability , out of which, twenty two (22) caseswere recommended for
patent filing and two for other | P registrations as per the detailsgiven below :

Table 6.1 List of Twenty two caseswererecommended for patent filing and Two for other 1P
registrationsfacilitation provided

SI.No. | Institute Subject Area (No. of Applications)
1 Malaviya National Institute of Technology (MNIT), Jaipur M echanical

2 University of Petroleum and Energy Studies (UPES), Dehradun | Mechanical

3 Forest Research Institute (FRI), Dehradun Chemistry (Herbal Products)
4, Kendriya Vidyalaya Sangathan Electrica

5 Dayalbagh Educational Institute (Deemed University), Agra M echanical/Operations

6. Presidency College, Kolkata Electronics

7. Dronacharya College of Engineering, Gurgaon M echanical

8 College of Engineering, Perumon Electronics

9. 1T Kharagpur Chemistry (2 applications)
10. KhalsaCollege, Patiala Chemistry

11 Choudhary Devi Lal University, Sirsa Biotech (2 Applications)

° Tezpur University, Tezpur Chemistry

13 Indian Institute of Science (11Sc), Bangalore Physics

14. Cashew Export Promation Council of India, Kollam Mechanical

15. Guru Nanak Dev Engineering College, Ludhiana Materials/Production (2 Applications)
16. National Institute of Technology (NIT), Durgapur M echani cal/Operations

17. Panjab University Chemistry

18 Delhi University Chemistry

19. SGPIMS, Lucknow Pharma

20. Jawaharla Nehru University, New Delhi Plant Variety registration
21 1T Guwahati Design Registration
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Thefollowing graphsshow theingtitutewise and subject wisedistribution of the patent filing and other
I Prequestsreceived:

Institute wise Distribution of Patent
Filings in (2012-13)

= Universities = Engineering Colleges ITs » Research Institutes = Schools

Fig. 6.12

Subject-wise Distribution of Cases recommended for Filing
during (2012-13)

b

S a4 N W A& @ @ N o~ e

Chemistry Mechanical

SubjectArea

Physics/Electrical Biotech/Pharma

Fig. 6.13
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Table6.2 Thelist given below showstheFive (5) Indian patentsand one US patent wasgranted
toinventionsfor which facilitation provided :

SINo| Title Applicant: Patent No/Country

1 An improved Tandoor Indian Institute of 251576 (Indian)
Technology, Kanpur

2 A manual fabric drying device M LV TextileInstitute | 251753(Indian)

3 A methods of preparing novel organic thermal stabilizer | Chaudhary Charan Sing | 251416 (Indian)
University, Meerut

4 A method for the preparation of plasticizer Chaudhary Charan 251753(Indian)
Sing University, Meerut

5 Remote functionalised diaminodicyanoquinodimethanes | Department of Science | 252287/ (Indian)
having enhanced fluorescence in the solid state and technology and
University of Hyderabad

6 Synergistic herbal ophthalmic formulation for lowering DIPSAR 8178134(US)
intraocular pressure in case of glaucoma

Supporting I P Facilitation of INSPIRE Proj ects

Around 500 casesfor possible patentability of project exhibitsunder INSPIRE Programmeof DST,
wheresudentsfrom different schoolsfrom dmost dl satesparticipated during INSPIRE Exhibition organized
by DST inAugust 2011 at New Delhi. Out of these, 86 concepts/ideaswere evaluated further for scope
of protecting of IP. Thisprotection ispossible dueto INSPIRE being agovt. approved exhibition and
provision of grace period of oneyear in such casesisallowed. Now 85 patent applications (provisional
specifications) have beenfiled on August 13, 2012.

Constitution of Expert Groupsfor guidance:

DST has constituted a Think Tank Committee(TTC) for Patent Facilitation Cell Programme to
actively play congtructive & progressiverolesto foster activitiesand programmesof Patent Facilitation.
The TTCisproviding guidancefor theimplementation of the programme.

In addition to the above, Department has a so constituted a Expert Group on Patent Information
Centres (EGPI C) involving eminent scientistsfrom different fieldsof scienceand technology to guidethe
Department for theimplementati on of the programme, assessment of the activitiesof Patent Information
Centres created in the country. First meeting of the group was organized by Patent Information Centre
Stuated at KarnatakaState Council of Science& Technology, Indian Indtitute of Science Campus, Bangdore
during 7-8th June, 2012. Around 20 coordinator Patent Information Centres participated in the meeting.
A review ontheactivities of the patent information centreduring 11" Plan was carried out which isdepicted
below inthetable:
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Table: 6.3 Contribution of PI C’stowar dsimplementation of patent regimein thecountry

PIC's Noof Workshop | IPR camps Patent Gl
IPCU
established
Filed Granted Filed Registered
Punjab 7 10 16 14 5 1 1
West Bengal 5 24 — 20 7 6 4
Uttarakhand 8 6 — 2 —_— — —
Assam 3 21 60 26 2 1 1
w 6 62 24 21 1 2 1
Kerala 5 103 50 12 — 5 5
Karnataka 3 27 47 — — —
MadhyaPradesh 3 27 — a7 — — —
Himachal Pradesh 4 11 4 6 — 2 2
Gujarat 5 11 — — — — —
Chattisgarh 3 — 2 2 — — —
AndharaPradesh 5 1 — — — — —
Tamilnadu 4 17 7 6 — 1 —
Haryana 4 8
Sikkim 5 2 5 — — 4 —
Manipur 1 8 — 2 — —
Mizoram — 1 — — — — —

I mportant Training programmeor ganized :

»  Nationd workshop onIntroductionto Intellectud Property Rightswasorganized at Mewar University
Camp Office, Sector -4C, Vasundhara, Ghaziabad on 2™ April’ 2012 — around 150 participants
include PG sciencestudents, Engineers, Academician and Scientistsfrom variousnearby ingtitutions

participated
»  Onepatent awarenessworkshop organized at NIT Agartalaon August 10, 2012 in association with
MHRD IPR Chair, Tezpur University and Patent Information Centre, Tripura.

»  Two“Refresher course on update of IPR” were organized in association with Gujarat Council on
Science Technology, Dept. of Science & Technology, Govt. of Gujarat, Block: B , 7" Floor , MS
building, Nr. Pathikashram , Sector -11 , Gandhinagar -382 011 :

1. Indituteof Seismologica Research, Gandhinagar during 23rd to 25th May 2012
2. Gujarat Science City, Ahmedabad from 16th to 18th November 2012
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The coursewas designed organized specifically for the SC/ST faculties of science, engineeringand
pharmacy subjectswith an aimtoinspire and inform about recent devel opmentsin Intellectua Property
Right (IPR) activities. About 50 del egatesfrom different scientific organisationsof Gujarat arebeing invited
to participatein thethree-days programme.

Vigyan Prasar was established in 1989. The Institute has atotal of 31 regular employees, out of
which 15 arescientists/faculty.

Resear ch Profileof the Organization
Areas of Research Focus

Vigyan Prasar isaNationd Ingtitutefor capacity building in science communication, devel opment of
science communication materias, and anationa nodefor knowledge resource networksfor dissemination
and popularization of science. Thisfocusisaigned with India sdevelopmenta initiativesand pathways
wherein gppropriateinformation deliveredin atimely manner will enablewd | informed action. Thisisalso
inresponseto emerging callsfor concerted actionin theregiona and global contexts.

Major Research Accomplishments (from calendar year 2009 to 2012)

V P hasbeen engaged in extensivein-house research in conceptudizing different programmeson and
through sciencecommunication. All programmesare evolved by understanding the needsand requirements
of the usersat different levelsand are designed and devel oped with an objective to enhance scientific
awarenessand embellish scientific temper among thetargeted stakeholders. VP hasdevelopeditself asa
resource- cum - facility centrein science communication.

i)  Publication Programme

Theinstitute has commissioned interesting books by renowned authorsand has aprogrammefor
reprinting popular science classics. VP hasbrought out over 200titlesin English, Hindi and regiona
languages. Vigyan Prasar hasa so brought out anumber of sciencekits, interactive CD/DVDsand
posterson different aspectsof S&T.

i)  Audio—Visual
Production of Radio and Television Science Serialsand broadcast through Nationa Channels. Every
week about 5 programmes are being tel ecast in the national channel and about 180 programmesare

produced every year. Further every week 19 programesare being broadcast from 117 radio station
all over thecountry.

iii) Dream 2047

Itisabilingua monthly newd etter —cum—popular science publication. Itsprint runisfifty thousand.
Itissent to schools, colleges, researchingtitutes and individual sinterested in science and technol ogy
communication.

iv)  Science Clubs

Establishment of Network of Science Clubsthroughout the country. The present strength of VIPNET
Clubisaround 13,000.
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v) Vigyan Prasar Information Systems

Itisarepository of resource materiason science and technology. Most of theresource materialsare
availableonlinein VPwebstewww.vigyanprasar.gov.in

A Digital Library hasbeen established. Presently thereare over 10000 registered users. Over 2lakhs
vistorshave benefited formthedigita library. It hasbeenlistedin“ Scholarly Literature and Digital
Library Initiatives’ —brought out by UNESCO.

vi) Outreach programmes

Outreach and Training Programmesthrough EduSat Network, VIPNET Clubs, State S& T Council
and other organizations.

Celebrating International Yearsasthe International Year of Planet Earth — 2008, International Year of
Astronomy — 2009 and National campaignson Total Solar Eclipse—2009 and Annular Solar Eclipse—
2010, International Year of Biodiversity — 2010, International Year of Chemistry — 2011, National
Mathematica Year 2012 through outreach, training & dissemination using resource materialsdevel oped
by Vigyan Prasar.

Important Highlightsof 5 M ajor Resear ch Programmes (from calendar year 2008to 2012):
Mathematicspopularization & sensitization wor kshop for jour nalists

VP has organized more than 15 programmes around the country to popularize mathematics and
sengitizejournalistsand mediapeoplewith the aim to smother math-phobia.

Ramanujam- Chandrasekar —L egacy of Indian Science

Morethan 30 workshops and programmes have been held around the country to sensitize college
level studentsand highlight thelegacy of Indian science as part of centenary celebrations of Srinivasa
Ramanujam and Subramanian Chandrasekar.

National M athematical Year 2012

To createinterest in mathemati csamong studentsV Pplansto devel op such programmesas Televison
serids, Radio seria's, handbook, specid outreach through EJuSAT, Publications (Books, CDs, Posters),
Workshops, etc. A desk calendar on the theme * Mathematics' has been published and distributed by
Vigyan Prasar.

I nter national Year of Chemistry —2011

Vigyan Prasar undertook aseriesof activitiesduring I'Y C- 2011. A seriesof sensitization workshops
were conducted at different parts of the country for the school chemistry teachers.

Vigyan Prasar developed an activity kit, an interactive CD oninnovative activitieson chemistry,
activity Book on Chemistry behind Miraclesand published anumber of articles, booksand adesk calendar
—2011 onthetheme*molecules .
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A 26 episoderadio serid on chemistry, produced by VPwasbroadcast from 117 radio stations of All
IndiaRadioin 19 mgor Indian Languages. A 13 part video serial on the theme of Chemistry isbeing
produced.

Dream 2047

Vigyan Prasar isbringing out themonthly bi-lingual science magazine Dream 2047 for thelast thirteen
years. Present circulation of the magazineisfifty thousand. It issent to school s, colleges, research ingtitutes
andindividua sinterested in science and technology communication. V Pisencouraging e-verson of Dream
2047 to subscribers. At present 5000 readers have subscribed for the e-version of the magazine.

LSTV and VP - Filmsand newsin Hindi and English

VP hasundertaken aspecia programmein collaborationwith LSTV to telecast weekly newsand
current affairsbulletinin Hindi and English showcasing developmentsin Indian S& T covering events,
developments, research and activitiesin India. Aninnovative‘ India Science thisWeek’ aweekly news
round-up within-depthsrepresentation of Indian ScienceisonLSTV.

Gender and Technology Communication I nitiative
Capacity building related activitiesfor gender & equity programmesare designed toimprove
a.  Understanding of health field workerson problemsof nutrition of rural women,

b.  Skillsof extensonworkerson problemsof occupationa health of women inunorganized sectors
&

c. Awarenessonopportunitiesfor social workersfor urban poor women.
Major and Unique National Facilitiescreated (from calendar year 2007 to 2011):

* A country —wide network of Science Clubs has been established for popularizing science and
creating scientific temper among the masses.

*  Countrywide network using satellite communication — EduSat Network.
o Dream 2047 reaches 50000 subscribersevery month.

*  MoU enteredfor Science broadcast through DD, AIR, LSTV

*  VigyanPrasar Digitd Library, Discusson Forum.

e Onlineavailability of science and technology communication content (publications, audio, video
programmes) developed by VP,

»  Workshopsand training programmes are organized throughout the country to train and motivate
scienceteachersin doing innovative activitiesduring classroom teaching to make scienceinteresting
to the students.

*  Network of Resource Personson astronomy, science activities, andscience Communication etc.
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I mportant collabor ations (national and global) established (from calendar year 2007 to 2011):

VP collaborated with many National institutions and agencies for training & dissemination &
development of software. Theseindtitutionsinclude State S& T Councils, NCSTC(DST), NCERT, Kendriya
Vidyalaya, Nationa Institute of Open Schooling, National Council for Science Museum, autonomous
bodiesunder DST, Universitiesand several NGOs.

I mportant Output I ndicators

S.No. | Output parameters Calendar | Calendar | Calendar | Calendar | Calendar Total
Year 2008 | Year 2009 | Year 2010 | Year 2011 | Year 2012
1 Papersin refereed journals (07 024 oL (07 14 2
2 Books (024 2 2 (024 o1 0°]
3 Chapters in Books oL 07 a3 (0°] 03] 2
4, Papers in Conferences 1 14 2 P:s) K74 102
Indian Patents granted (018 NIL NIL NIL NIL (018
5 Technical Manpower trained* 600 700 80 1000 1800 4950
6. B.Tech/ UG projects guided (05) 07} (0¢] (0% oL 15
7. M.Tech/M.Sc./M.Phil projects|  NIL 0¢] NIL @ 0 (05)
guided
8 Other products (during
calendar year 2008 to 2012
to be specified):
Article published in 0 74 ) 0 &4 221
magazines and journals
Books published including 37 27 19 R 13 133
reprints
Sciencefilmsmade 2 52 8 180 273 635
Radio serials on science and 983 a3 983 a3 ™4 4706
technology

* Manpower trained through workshops conducted by Vigyan Prasar

Eminencelndicators: Science Popularisation Programmes.

Popular Science Magazines. 02 Science M agazines per month are published.
Comprehensivewebsite on science popul arisation

Maintainingdigita library

Producing Radio and Television programmeson S& T

Science Clubs- Maintaining anetwork of 13000 science clubsall over the country

Sciencekitsand toys

N o g s~ w DN P

Astronomy and HAM radio popularization
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Organising seminarsand workshops

Training programmesfor sciencecommunicators
10. ScienceFImFedtivas
11. EduSat Network &

12. Technical inputson scienceand science communication needsin nationa initiativesincluding those
supported by the Planning Commission, Government of India

Visual Outputs(if any, from calendar year 2008 to 2012)

273 videos produced / television programmes for popularizing science and educational videos
produced.

Special Itemsof Expenditure

Financial Year Expenditure on regular SC Expenditure on regular ST | Expenditure on regular women
employees and other employees and other ST- [ employees and other women-
SC-specific projects/ specific projects/ specific projects/Programmes
programmes Programmes (Rs. lakh) (Rs. lakh)

FY 2012-13 NIL 4125 3LA

10" and 11*" Plan Comparison

S.No. [Output parameters 10" Plan 11 Plan
(from 01.04.2002 to | (from 01.04.2007 to
31.03.2007) 31.12.2012)

1. Papers in refereed journals 07 09

2. Books 06 n

3. Chapters in Books 10 15

4. Papers in Conferences 70 82

5. Indian Patents filed 01 NIL

1. Indian Patents granted NIL 01

6. Technical Manpower trained* 2500 3650

7. B.Tech/ UG projects guided 12 19

8. M.Tech/M.Sc./M.Phil projects guided 03 05

9. Other products (to be specified): 550 673

* Manpower trained through workshops conducted by Vigyan Prasar.
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TheNationa Science& Technology Management Information System (NSTMIS) division continued
itseffortsof generating and making avail ableinformation on resources both manpower aswell asfinancia
devoted to scientific and technological (S& T) activi-ties by conducting nationa surveysboththroughin-
house aswell as sponsored studies.

() S&T Resources Studies

Thenationd survey for theyear 2009-10for collection of dataon resources devoted to research and
devel opment activities has been completed. Filled-in questionnaires have been scrutinized for their
completenessand cons stency. Datahas been entered, vaidated and standardised. Generation of statitical
tablesbased on the survey dataisunder progress. The report based on thissurvey titled * Resear ch and
Development Satistics2009-10" seventeenthinthe series, isbeing prepared. Inthisreport, the scope
and the coverage of the R& D activities has been enlarged substantialy by including the expenditure of
major multinational companiesperforming R& D activitiesin additionto (i) Higher Education Sector (ii)
Smadl Scalelndustry (SS) Sector; (iii) Industries other than those recognized by the Department of Scientific
and Industrial Research (DSIR), (iv) Central Sector and (v) State sector.

The national level report based on the above mentioned survey ‘ Research and Devel opment
Satistics' will pro-videinformation and analysisinformsand variety likefinancial and human resources
deployed by research ingtitutions/laborato-riesof maor scientific agencies, centra ministries/depart-ments,
State Government ingtitutions/ departments, research stationsand in-house R& D unitsof publicand private
sector industries. Itincludes S& T indicatorsand their trends such asR& D expendi-ture per capitaand as
percentage of grossnationd product, Plan/Non-Plandlocationfor S& T, researchersper million population,
stock of S& T person-nel, stock of scientists, engineers, techniciansfor selected countries, enrolment, out-
turn, patents, etc. for evidence based S& T policy planning.

The new initiative, ‘ Science, Technology, Innovation and Creation of Knowledge (ST1CK)’
Programmeisaimed at the devel opment of Science, Technology and Innovation (ST1) Indicatorsinindian
context. The framework to measure the innovation and knowledge creation capabilities of industrial
enterprisesat thenationd level wasevolved by theNSTMISwith variousstakehol dersincluding internationa
domainexperts.

TheNational Innovation Survey targeting apopul ation of morethan 2 lakh enterprisesin various
industrial sectors spread across all the States/ Union territories (except Arunachal Pradesh, Manipur,
Mizoram and L akshadweep) in the country through agtatistical valid sampling design hasbeen compl eted.
Several issuesof thebulletin entitled  Under standing I nnovation - Thelndian Context’ based onthe
analysisof sampleof innovativefirmsin various stateswere brought out by the Division (for detailssee
www.nationainnovationsurvey.in) and thework isin progressfor the preparation of National I nnovation
I ndicator s Report. Somereflections of the status of theinnovation activitiesfor industrial firms spread
acrossthe country asapart of the National Innovation Survey areasbelow:
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Fig. 6.14: Sate-wisedistribution of Innovativefirmsfor Typeof Innovation

Fig6.15: Sate-wiseDistribution of I nnovativefirmswith Novelty of Innovation
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Fig6.16: Sate-wiseDistribution of I nnovativefirmswith Gainsfrom Innovation (Product Outcomes)

Fig6.17: State-wiseDistribution of Innovativefirmswith Gainsfrom Innovation (Pr ocess Outcomes)

Fig6.18: Sate-wiseDistribution of Innovativefirmswith Gainsfrom Innovation (Other Outcomes)
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Studiescommissioned for the devel opment of Bibliometric I ndicatorsin Indian context (phase-1)
based onthetwo globally popular databases namely SCI, Thomson Reutersand SCOPUS, Elsevier were
completed. The studies have provided analysisand trends of Indiaand select comparative countriesin
termsof research paperspublished, their shareintota world output including theimpact factor, highly cited
publications, collaboration analysisetc. Thiswould provide the basisfor evidence based evaluation and
monitoring of scientific researchfor policy planning.

(ii) Information System/Database Activities

Withaview to disseminateinformation on research and devel opment (R& D) projectsfor the benefit
of different interest groups, the National Science and Technology Management Information System
(NSTMIYS) division of the Department of Scienceand Technology (DST) continued itseffort to compile
information on extramural R& D projectsfunded by different central S& T agencies. Besidesmaintaining
acomputerised database on extramural R& D projects, the Department publishesannually aDirectory of
Extramural Research and Devel-opment Projects funded during the year since 1990-91. Thework
relating to the preparation of Directory of Extramural R& D projectsfor theyear 2010-11 isunder

progress.

TheNSTMISdivisonof DST hasaso been anadyzing the outcome of the Extramural R& D projects
supported by the central government S& T agencies. Report ontheanaysisof outcome of theextramura
R& D projectsentitled “ Analysisof Outcome of Extramural R& D (EMR) Projectsduring 2000-
05" hasbeen brought out. Comparative anayses of sponsored research projectsduring thetwo fiveyear
periods 1995-2000 and 2000-05 provides usinteresting resultsas given below:

OUTCOMEATAGLANCE

1995-2000 2000-2005
Total number of EMR Projects
9134 12523
Total EMR ProjectsFunding

Rs. 1341.79 crore Rs. 2198.47 crore

Number of scientistsreached out
8484 9231

Coverageof Ingtitutions
1491 located in 426 cities 1773 located in 408 cities
Responsesreceived from EMR Projects

3907 (42.77%) 6024 (48.10%)

Main sponsorsof EMR Projectsby number and responsesr eceived (in brackets)
DST 2237 (1559), AICTE 1419 (440) DST 3466 (2199), UGC 2276 (1305)
UGC 1058 (391), CSIR 1010 (324) CSIR 1091 (795), DBT 949 (252)
and ICAR 713 (320) and ICMR 917 (664)
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Number of resear ch paper spublished

Total papers 21390 Total papers 31372
Indian journals 7148, foreign journals 5544 Indian journal s6680, foreign journals 13687
Indian conferences 6232 Indian conferences 6232
Foreign conferences 2466 Foreign conferences 3900
Number of Patents sealed

Patentsfiled 332, patents sealed 102 Patentsfiled 318, patents sealed 49

New Products, I nstrumentsand Pr ototypesdevel oped
Products 1155, Instruments 194 Products 2596, | nstruments 298
Prototypes 335 Prototypes 368

New Processes and Principlestheories developed
Processes 1061, Principles/theories 1031 Processes 1062, Principles/theories 534
Specialised Manpower generated
PhDs 2546, DScs 23, MPhils249 PhDs 3707, DScs 12, MPhils304
MDs 34 and MTechs 1218 MDs 23 and MTechs 1216
Manpower employed

JRFs 1471, SRFs 558, RAs 772 JRFs 2634, SRFs 1342, RAs 1139
Engineers/Doctors567, Technicians 754 Engineers/Doctors472, Technicians883
Supporting Staff 983 Supporting Staff 883

Research papers congtitute an important outcome of extramural R& D projects. Theresearch papers
emanating from extramural R& D projects supported during 2000-05 haveincreased relatively. Despitean
increasein number of papersduring 2000-05 over 1995-2000 period, the number of papers per project
has remained amost the same. But, it isinteresting to note that there has been a shift in the pattern of
research papers publicationinjournalsover thetwo periods. The publicationintheforeignjournalshas
enhanced significantly to 67% in 2000-05 as compared to 44% in 1995-2000 period.

(iii) Sponsored Studies

Apart fromthein-house effortsin bringing out the R& D statisticsat national level, theNSTMIS
divison sponsored anumber of studiesto build databaseson S& T investment, S& T manpower availability/
deployment/gap and S& T indicators.

Thefollowing studieswere completed during theyear:

i)  Preparation of databank on general health status of the populationin the open cast mining areas of
Assamvis-avisther exposuretodustinambient air.

i)  Accessing science & technology research output onthe basisof major global secondary services.

i) Key output indicatorsfor performance evaluation of scientific research and devel opment activitiesin
India-A pre-feasibility study
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iv) A study of thegapin management education vis-a-visindustry requirementsinthe context of Madhya
Pradesh.

V) Commercidization of inventionsfrom publicfunded researchinindia

vi)  Knowledge creation and innovation in Nanotechnology: Contemporary and future scenarioin India
vi)  Mapping S& T innovations. A cross country study of patenting

(iv) I nternational Collaboration

The Department has actively participated and contributed in the UNESCO Ingtitutes of Statistics
(UIS) and Organi zation for Economic Cooperation and Devel opment (OECD) mestingsfor thedevel opment
and revision of standards/concepts/definitionsused for collection of Science Statisticsand devel opment of
Science, Technology and Innovation Indicators. The department a so provided information for the country
on Science & Technology Indicatorsto UNESCO Indtitutefor Statisticsfor their publicationtitied“ UIS
Satistical Year Book”.

TheNational Accrediation Board for testing and caliberation L aboratorieswas established in the
year 1998.Thetotal number of employeesin the organization is 58 Organization.All theemployeesin
NABL (including scientists technical staff) are engaged on contract basisextendablefromtimetotime.

Areas of Focus

To strengthen the accreditati on system accepted acrossthe globe by providing high quality, value
driven services, fostering APLAC/ILAC MRA, empanel ling competent assessors, creating awvareness
among the stake holders, initiating new programs supporting accreditation activities and pursuing
organisationa excellence.

Major accomplishmentsof NABL during 2012-13
NABL Accreditation / Final Assessment, Surveillances, and Re-assessments

NABL carried out 262 final assessments, 192 surveillance assessments, 314 desktop surveillances,
620 re-assessmentsand 118 verification visits. Thetotal assessmentscarried out by NABL during this
period was 1506

Important Highlightsof 5M aj or Resear ch Programmes:
(i) Accreditation of laboratories-

DuringtheFY. 2012-13 (from 01.04.2012t0 31.10.2012) 332 laboratoriesinthefield of
Testing Calibration and Medical |aboratorieswere accredited. Total |aboratorieshaving vaid
accreditation ason 31-10-2012is1770in 2529 disciplines/ fields.
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(i) Peer Evaluation of NABL :-

NABL’speer eva uation was conducted during 10-14.09.2012 by ateam of 4 International
Evaluators. Evaluation was successful astherewasno Non-Conformity raised. Therewere 3
minor concernswhich have been addressed.

(iif) Assessor’ Training Programmes
OneAssessors Training Programmeswere conductedinwhich 17 Assessorsweretrained.
Major and Unique National facilitiescreated: -

NABL initiated construction of itsown building at Plot No. 45, Sector-44, Gurgaon at an estimated
cost of Rs.9.34 Crores. Thetota floor areaof buildingisaround 21,000 sq.ft. Construction of building has
been compl eted. Building hasbeen registered in NABL’sname. NABL isawaiting completion certificate
from HUDA authorities. NABL isexpected to shift to itsnew building in themonth of November, 2012.

Important collaborations(national and global) established :
I mplementsAccreditation System for Laboratories

e NABL grantsaccreditationto Testing & Cdibration Laboratoriesasper |ISO/IEC 17025 and Medica
Laboratories as per 1 SO 151809.

e NABL operatesitsown system asper | SO/IEC 17011.
I nter national recognition of NABL

e NABL issignatory to Asia Pacific Laboratory Accreditation Co-operation (APLAC) Mutual
Recognition Arrangements(MRA) and International L aboratory Accreditation Co-operations(ILAC)
MRA since 2000.

Governmentsandindustriesal over theworld are concerned about safety of humans, animalsand the
environment through use of chemicals(industrial chemicals, pharmaceuticals, veterinary drugs, pesticides,
cosmetic products, food additives, feed additives, etc.). Regulatory authorities, the world-over, are
continuoudy engaged in determining theleve of risksacceptableto the society and elaborate on scientific
inputsand technical datato ensurethat risks posed by these chemical sdo not exceed the contempl ated
level of risks.

Good L aboratory Practice (GL P) isaquality system, which has been evolved by the member
countriesof Organization for Economic Co-oper ation and Development (OECD), concerned with
the organi zational processand conditionsunder which non-clinical hedth and environmenta safety sudies
on the above-said chemicalsare planned, performed, monitored, recorded, reported and archived. This
system helpsto ensurethe quality andintegrity of safety data(on chemicals) produced by test facilities. The
OECD Principlesof GLPareinternationally accepted.

A National Good L aboratory Practice(GL P) Compliance M onitoringAuthority wasset upin
April 2002, under theadministrative control of Department of Science and Technol ogy, with the approval
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of the Cabinet to help Indianindustriesto obtain GL P-compliance statusfor their test facilities, so that data
generated by thesetest facilitiesisacceptablein the countriesof OECD. The Government of Indiahasin
principleagreed tofollow the OECD principlesof GLPfor environmenta and health monitoring of chemica
substances. Indiawasinvited to be an Observer inthe Working Group of GLPin 2003. Sincethen, a
representative of NGCM A has been attending the meeting of the Working Group of OECD on GLPasan
Observer. For getting afull adherent statusto OECD’s Mutual Acceptance of Data(MAD), Indiawas
rigoroudy evaluated by the OECD Working Group on GL Pthrough on-site Mutual Joint Visitsin 2008
and 2010. On March 3, 2011, theMinister for Science and Technology on behalf of Government of India
accepted theinvitation of OECD Council to becomeafull adherent to OECD Council Actsrelated to
Mutua Acceptanceof Data(MAD) inassessment of chemicadsandtojointhat part of chemica sprogramme
relatedto MAD, with al of therightsand obligationsof OECD member countries.

Someof themajor achievements of the Indian GL P programme are given bel ow:
e Sixnewtest facilitiesweregranted the GL P-compliance status. Theseinclude:
a) BioneedsLaboratories, Bangalore Rurd District, Karnataka.
b) UPASI TeaResearch Foundation, Valparai, Distt. Coimbatore, Tamil Nadu
c) GLPTesting Facility, SyngentaBiosciencesPvt. Ltd., Goa.
d) SunPharmaAdvanced Research Company Ltd., Vadodara, Gujarat
€) VantaBioscience, Tamil Nadu.
f)  VimtaLabsLimited, Hyderabad, AndhraPradesh.
e  Threenew testfacilitieswerere-certified. Theseinclude:
a) ZydusResearch Centre, Ahmedabad, Gujarat

b) TheNationa Toxicology Centre, National Institute of Pharmaceutical Education and Research
(NIPER), Mohdli), Punjab

c) GLPtegtfacility, TheHimaayaDrug Company, Makali, Bangalore, Karnataka

e Annual Surveillanceinspection of following test facilitieswas done and their GL P-compliance
statuswas continued for aperiod of another oneyear :

a) Ja Research Foundation, Vapi, Gujarat

b) AurigeneDiscovery TechnologiesLimited, Hyderabad, AndhraPradesh

c) GhardaChemicasLimited, Dombivili, Maharashtra

d) LARS, ReiancelLifeSciencesPrivateLimited, Navi Mumbai, Maharashtra
e Intox Pvt. Ltd., Pune

f)  IndianIngituteof Toxicology, Pune
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g Pl Industries, Udaipur

h)  RCC, Hyderabad, AndhraPradesh

i) SaFord, Raigad, Maharashtra

])  Orchid Research LaboratoriesLimited, Chennai, Tamil Nadu

k)  AdvinusThergpeuticsLimited, Bangaore, Karnataka

[)  Torrent Research Centre, Ahmedabad, Gujarat

m) Syngenelnternational Limited, Bangalore, Karnataka

n  Ranbaxy Research Laboratories, Gurgaon, Haryana
Thefollowing training courses/workshops/sympos umswere organized:

a) ThreeDay “Training Coursefor Quality AssuranceProfessionalsof GL PTest Facilities’
at INSA, New Delhi on February 6-8, 2012.

b) Three Day “Refresher Training-cum-Brainstorming Meeting of NGCMA with GLP
I nspectorsalongwith USFDA” at INSA, New Delhi on July 18-20, 2012.

c) TwoDay " Senstization Workshop on GLP” at INSA, New Delhi on August 29-30, 2012.

d) Three Day “Training Course for Sudy Directors of GLP Test Facilities’ at NASC
Complex, Pusa, New Delhi on December 17-19, 2012.

The website of National GL P Programme “www.indiaglp.gov.in” has been re-designed and is
continuoudy being updated.

TheNationa GL P Compliance monitoring authority since 2009 issignatory to the OECD working
group on GL Pwith respect to Mutual Acceptance of Datathisimpliesthat health and safety datafor
pharmaceuticals, industria chemicas, agrochemica sfood and feed additivesand cosmetics emerging
from GL P certified facilitiesin Indiawould now beacceptedindl 38 OECD working group countries.
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CHAPTER

MISSION PROGRAMMES

The mission mode programmes of the Department of Science and Technology includes Climate
Change, Water Mission, Solar energy Mission, Nano Mission and Bamboo Mission. All thesearea
supported in under the mission mode programmes are highly important and are aimed towardsthe
preparing the country for thefutureissues.

Inthecurrent year two new themeatic unitsof excellence on Computationa Materials Scienceand one
major project on Computational Materia s Science were supported under the nano mission program
for the development of R& D infrastructure.

Under the Climate Change programme more than 20 conferences and workshops hasbeen supported
to create awareness among the scientistsand academi ciansregarding the changing climate and the
mitigation methodol ogy.

TheNationa Mission on Bamboo A pplications continuesto focus upon val ue addition to bamboo
material sthrough applications of technol ogies. 276 bamboo structures handed over to the Sarva

ShikshaAbhiyanin Chattisgarh and 54 structureshanded over in Maharashtra.

CLIMATE CHANGE PROGRAMME (CCP)

Two of thee ght nationa missionson climate changelaunched under NAPCC arebeing coordinated
by Department of Science& Technology throughits Climate Change Programme (CCP) division. These
missionsare; Nationa Mission on Strategic Knowledgefor Climate Change (NM SK CC) and National
Missonfor Sugtaining Himaayan Ecosystem (NM SHE) with themain focusto generate strategic knowledge
throughvarious S& T interventions, thereby, enabling theformulation of appropriate policy measures for
the sustainable development . Thereare severa long and short term obj ectivesto be undertaken in both
themissions. Some of themgjor initiativestaken up and progressmade by CCP during 2012-13 asgiven

below:
(@& NMSKCC

1. Implementation of 14 R& D projectsincluding two Centresof Excellencein climate Change
(detailsgivenbelow at theTable).

2. Actionfor theformation of Five Knowledge Networksinitiated. A preliminary meetingwasheld
at INU, N.Dehi inwhich several research groups participated.

3. Formulation of two magjor Knowledge network programmes on “ Climate Change Science &
Modeling” and “ CC Impact on Health” comprising of 17 projectsinvolving 15 partnering
inditutions.

4. Approval and launch of 22 new R& D projectsincluding two major Knowledge Network
Programmes.

5. Initiationof actionfor the establishment of Global Technology Watch Groups (GTWG) inthe

key areasof Climate Change. Organised Bramstorming sessionin July, 2012 at |1 T Bombay to
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identify the key partnersfor technology watch group. Expressions of interestsfrom sixteen
groups/ technology institutions have been received sofar. Itisproposed to launch at least
Three Technology Watch Groupsfromthisidentified team.

6. Initigionof programmesunder Public-Private-Partnershipsinkey socio-economic sectorsrelaing
to climate change. In adaptation and Mitigation Technologies, aroundtablediscussonwasheld
in October, 2012 with private sectorstoidentify key partnersfor PPPinitiativein climate change
aress.

(b) NMSHE

7. HumanandIndtitutiona Capacity Buildingin Himaayan Ecosystem
»  Mappingof al R&D Ingtitutionsin the Himalayan Region hasbeen carried out
» A programmeon Building Human and I nstitutional capacitiesbeen launched.
»  Over 100institutionsworking in Himalayan ecosystem areas have beeninvited to submit
pre-proposals
»  Over 60 pre-proposals have been received which are being processed.

8. Amesting of Stakeholdershasbeen organizedin IHBT, Palampur on 6" and 7" October,2012
to discussthe NM SHE programme with the State Government and the parti cipating ingtitutions
fromvariousingtitutionsfrom IHR.

9. Actionfor obtaining administrative and financial approval of the Mission document. A draft
EFC circulated and working on new format provided by Planning Commission.

10. Establishment of bi-lateral mechanism for addressing capacity buildingin Glaciology througha
Indo-Swiss Joint Working Group . A three-phasetraining programme on glaciology and related
areasisheing planned to belaunched under thisbilateral cooperation.

11. Theclimate Change Programme has supported more than 20 conferences and workshopsto
create awareness and promote the climate change rel ated activitiesto variousinstitutes and
academia

Table: 7.1 (R & D proposalsbeingimplemented under CCP)
S.No | Titleof theproject and total cost

1 Long Term Changes in Extreme Sea Level and Mean Sea Level Along the Indian Coast by National
Ingtitute of Oceanography (CSIR), , Goa

2 Strategic Knowledge for Climate Change on Agriculture and Forest Ecosystem in Indo-Gangetic Plains
(IGP) of UP by National Botanical Research Institute (NBRI) Lucknow

3 Adaptation of Indian Agricultureto Climate Change, IARI New Delhi

4 Devise a Grassroots' level Geospatial Climate Capacity Building Information System (GGCCBIS) for
Climate-Stress resource management in Bhilangana Basin by University of Delhi, Delhi

5 Climate Sudies Centre by Indian Institute of Technology Bombay

6. Analysisof Climatic Changes During the Quaternary From Glacial Sitesin India Based on Multi-Proxy

Data by The Birbal Sahni Institute of Palaeobotany (BSIP), Lucknow

7. Climate Change : Impacts, Adaptation and Mitigation Strategies for Agriculture in Tamil Nadu by
Tamilnadu Agricultural University, Coimbtore
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8 Laboratory Culture Experiments to Understand Response of Foraminifera to Ocean Acidification by
National Institute of Oceanography (CSIR), Dona Paula, Goa

9. Creation of a Centre of Excellence on Climate Change Studies and Collaborative Action Research on
Promoating Climate Change Adaptive Behaviour for Sustainable Livelihoods by Indian Institute of Rural
Management, Anand

10. DST-ICRISAT Center of Excellence (CoE) on Climate Changeresearch for Plant Production (CCRPP) by
International Crops research Institute for the Semi-Arid Tropics (ICRISAT)Hyderabad

11 Modeling Regional Climate Change : Addressing Scientific uncertainties and capacity building needs by
Indian Institute of Technology, Delhi

i Local Scale Assessment of Tropical Cyclone Induced Coastal Storm Surge |nundation over the Coastal
Zones of India a probabilistic Climate Risk Assessment Scenario by Indian Institute of Technology,
Delhi

13, Socio Economic Vulnerability of Himachal Pradesh to Climate Change by IRADe, New Delhi

14. Study of Extreme Rainfall Eventsover Indiainthe Context of Climate Change by University of Allahabad.

FLY ASH UNIT

Fly Ash Mission, aTechnology Project in Mission Mode of Government of India commissioned
during 1994 asajoint activity of Department of Science& Technology (DST), Ministry of Power (MOP)
and Ministry of Environment & Forests(MOEF), with Department of Science & Technology asthenoda
agency, after its approved period i.e. 31st March 2002 was named as “Fly Ash Utilization
Programme” (FAUP) and thereafter snceMay 2007 isproviding new focus& thrust under Fly Ash Unit
(FAU), Department of Scienceand Technology (DST).

In India, large quantity of fly ashisbeing generated, asmost of our energy demand ismet through
coal based thermal power stations. 1t'sgenerationinthe country hasincreased from40Mn T/yr.in 1994
toabout 220 Mn T/yrin2012. Itisprojected to be350 Mn T/yrin 2017, 500 Mn T/yr in 2022 and 1000
Mn T/yrin 2032. Thefly ash generation isexpected to grow further ascoa would continueto remain as
major source of energy. The fly ash, which is a resource material, if not managed well, may pose
environmenta challenges.

Fly Ash Generation (Mn T)
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Fig.7.1
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It has been proved to be auseful material and collective effortsinitiated under Fly Ash Mission of
Govt. of India(1994) haveleadto utilization of 1220 Mn T/yrin 2012 asagainst 1 Mn T/yrin 1994,

Utilization Area — 1994
Total utilization 1 Mn T

m 2 o3
10% 1%

@ 1 cement manufacturing / '
subsitution

B 2 Low lying area fill

11 3 Brick manufacturing

89%

Utilization Area - 2012
Total utilization 110 Mn T

@ 1 cement manufacturing

| 2 Cement substitution

1 3 Road embankments

[l 4 Low lying area filling

W 5 Ash bund raising

6 Mine fill

W 7 Brick manufacturing
|18 Agriculture & others

Fig. 7.2

Largenumber of projects/activitieshave been undertakenincluding 10 R& D and 15 facilitation projects
during the reported year. Increased impetus and thrust isbeing provided for technology devel opment/
demondtration activitiesind uding up gradation/ preparationsof new standards/ specifications, dissemination
of information and knowledge, awareness creation, facilitation of multiplier effects, providing inputsfor
policy interventionsetc. intheareaof safemanagement & gainful utilization of fly ash. Inaddition, fly ash
technology / know how transfer and facilitation mechanismsare a so to be devel oped and facilitated which
wouldinter-alia catalyze capacity building at all level sof stakeholder agencies.

CURRENT FOCUS
Following arethe new focusaress.

»  Usedf fly ashinconcretefor critica structuressuch asbuilding and foundation for rolling mills, turbo-
generatorsin power plants, chimneysand cooling towersetc.

»  Congtruction of railway embankmentswith fly ash.
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>  Induction of fly ashinacademic curriculum.

»  Preparation of BaseLine Documentsfor each areaof fly ash utilization and management towork as
road map for futureactivitiesand to aid the policy and strategy planning.

IMPACT MADE

“Hy AshMisson—India’, now known asFly Ash Unit-DST, through devel opment & application of
technol ogies hasturned around theimage of fly ashfroma“WASTE MATERIAL” to a“RESOURCE
MATERIAL”, inter alia, increasedit’sutilizationin the country from 1 milliontonne (1994) to 120 million
tonne (2011-12) reducing annual CO, generation by 65 Million Tonne, reduction in consumption of a
number of mineral resources, generation of employment for morethan 1 Million and added economic
returnsworth morethan US$ 3 Billion.

Indian expertiseof S& T and management / utilization of fly ash hasbeen requisitioned by the Republic
of Russia. Fly Ash Unit, DST, under aProtocol signed between thetwo countriesisfacilitating setting up of
“Fly AshMisson—Russa’ including import of technologiesfrom India.

It soenvisages:
I.  Exchangeof experienceand expertise

ii. Development, proving and application of technologies

iii. Development andimplementation of investment projects of compani es/government organizationsto
establishenterprises

iv.  Enhancing cooperation between Russian and Indian scientists

Fig. 7.3: Fly ash Protocol Signing Ceremony with Russiaon 16th December, 2011at TheKremlin, Russia

NATIONAL MISSION ON BAMBOO APPLICATIONS (NMBA)

TheNationd MissononBambooApplications(NMBA), amisson mode project under the Department
of Scienceand Technology (DST), hasbeen tasked to devel op and commerciaizetechnol ogiesfor enhanced
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value addition, employment generation and socio-economic up-liftment based on bamboo, and also to
create the basisfor enlargement of bamboo sector in the country by augmenting economic opportunity,
incomeand employment.

Devel opment of new innovative productsin various segments of bamboo applicationsincludeareas
af:

B GreenBuilding

e  Nandurbar Project

NMBA hasbeen mandated by the Department of Primary Education, Govt of Maharashtrafor
construction of 111 engineered bamboo school unitsincluding kitchen, toiletsetc at Nandurbar
Didtrict. Thisisaremote, inaccess ble areahaving no road connections. Theproject isunder the
Sarva ShikshaAbhiyan scheme. Work hasaready commenced for 54 unitsin Phasel witha
total cost of Rs489 lakhs.

TR0 g AT
Fig. 7.4

e  Engineered Bamboo Sructuresin Manipur

One of themajor programmes of the Central Govt. istoimprovetheinfrastructure servicesof
the primary schoolsin the States. On the request of Manipur Govt., Construction of 1174
prefabricated structure of size 10 ft X 10 ft to be used as Kitchen cum store under Mid day
Medl at variouslocationsof Manipur, have been supported by NMBA .300 structures hasbeen
handed over to Manipur education department and another 100 structureswould be handed
over inthenext 20 days.
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Fig. 7.5

B Bamboothermoplasticsapplication in auto sector.

Bamboo thermoplasticsare being used in the non critical componentsof vehicles(i.e. threewhedler
andtwowhedler).Itisaso being used intheinteriorsof thevehicle.

B Bamboo Timber

Indiahasthe second largest bamboo resource after china& along term sustainable aternativeto
wood timber can befound by setting up Bamboo timber unit. Bamboo timber canbeusedintheform
of Reinforced compressed Bamboo Beam and Board. It isa100% substitute of wood timber asit
can be cut sawn, sanded and polished in any direction. Bamboo timber isarevol utionary type of
board that has seen agrowing demand inthemarket. Theraw materia of the board would be bamboo
waste bundle, which then be dried and glued and formed into board and lumber in hot press.

B Nano Cellulose

NMBA hastakentheinitiative of looking at the possibility of obtai ning nano materia sfrom bamboo
by using varioustechniquesand a so establish procedures of compatibilizing nano cellulosicwhiskers
with polymerslike methyl methacrylate, polylactic acid and poly capolactum. These proceduresopen
up new opportunitiesto devel op completely bio degradable nano composites. The cellulose nano
whiskersarebelieved to enhancethe mechanica propertieslike strength and stiffness of the composites.

Thisnanowhisker findsapplicationin aresslike polymer composte, reinforced materids, food additives
andmedicine,

Tolook at the objective of obtaining nano materialsfrom bamboo study hasbeen carried out with
IWST (Ingtitute of Wood science and Technol ogy) for studying the techno-economic feasibility of
extracting cellulose nano whiskersfrom bamboo fiber by different methods, characterization of nano
cellulosefrom bamboo fibersand preparation of polymer compositesusing nano cellulosewhiskers
asreinforcementsfollowed by evaluating properties of polymer composite prepared with nano
cdluloscfiller from bamboofibers.
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Skill Up gradation

NMBA aspart of itsactivitiesgenerates bamboo based livelihood in rural/ bamboo growing areas.
Toensuresupply of sustained and cost effectiveraw materia skill development training and induction
of fixturesand primary processing machinery’sis supported for manufacturing bamboo sticks at
villageand community locations. NMBA hasprovided trainingsfor cluster level processing of bamboo
shoots, mat weaving, useof natural dyes, processing of bamboo shoots, agarbati sticksand incense-
conemaking. Trainingsare provided at Nagaland, Chhatisgarh, Karnataka, Kudd, Tamenglong,Assam,
Meghalaya, Bihar, Orissaand Tripura.

Bamboo Vinegar Oil

NMBA hasexplored variousavenuesfor devel opment of variousapplications
of bamboo being highly versatile. Processed bamboo isan excellent source
for high grade charcod and activated carbon. The byproduct produced during
the processing of bamboo into charcoal asaresult of condensationisbamboo
vinegar.

Bamboo

Activated Carbon based on bamboo Fig. 7.6

Activated Carbonisproduced intwo stepsby Production of charcoa where bamboo will be converted
into carbonaceous materid by burningit without flameat inert temperature. Therearedifferent methods
i.e. closed dome batteries, Open pit and closed pit for producing charcoal. Charcoal from above
processwill be activated at very high temperature (800 to 950° C) in brick lined rotator kiln. Itis
useful inthe purification processlikewater purifiersetc.

ValueAddition

Bamboo carriesthe potential of val ue added economic activity and provisioning of incomethrough
technologies NMBA has devel oped technol ogiesto convert bamboo into products such asbamboo
flooring, sticks, shoots, boards etc. Square sticks carry ahigher value, especially if polished and
sized. Conversion of waste into the bamboo charcoal isaviable aternative and provides value
addition. During the preparation of bamboo shootsfor canned bamboo shoots, the uneven piecesare
mixed together and in turn are used to produce bamboo

shoot pickle. ,

JointingsProjects

NMBA has supported technology for development of
bamboojointingwithwholebambooandusinglocd materid .
for construction of multi-storey houses. Thisisbased on

German Technology andtheprojectisbeingimplemented - « ; -n,___ - {

inArunacha Pradesh. S s ~ g A
Fig. 7.7

DDA venture

Using the above mentioned Jointingstechnol ogy, DDA hasgiven aproject mandateto NMBA for the
construction of an eco-friendly park onthebanksof Yamunariver.
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MISSION ON NANO SCIENCE AND TECHNOLOGY

TheMission on Nano Science and Technology (Nano Mission)— an umbrellaprogramme - was
launched intheyear 2007 to promote R& D in thisemerging areaof research inacomprehensivefashion.
Themain objectivesof the Nano Mission are—basi ¢ research promotion, infrastructure devel opment for
carrying out front-ranking research, devel opment of nano technol ogiesand their gppli cations, human resource
development and international collaborations. During theyear 2012-13, Nano Miss on continued to record
expansoninitsactivitiesand break new groundsin promotion of R& D and human resource devel opment
inthefield of nanotechnology.

Basic Resear ch Promotion

25 new individua scientist-centric R& D projectswerefunded thisyear which focused on fundamental
scientific studies on nano-scal e systems. Some of these projectswereon—

Study of catalytic activity of nano size metalsand metal oxides prepared by novel or conventional
routes; experimental and first-principlestheoretical studiesof metal oxide nanostructuresfor photo-
€l ectrochemical splitting of water; studieson magneto-transport in magnetic tunnel junctions; studieson
bonetargeted nano drug delivery systemsfor treatment of osteo-degenerative diseaseinimprovement of
women hedlth; studies on superferromagnetism in magnetic nanoparticle systems; devel opment of nano
fibrous membrane polymer e ectrolytes and nano structured el ectrode materia sfor lithium rechargeable
batteries, devel opment of hybrid nanomateria sfor energy productionfrom renewable sources, devel opment
of titaniaaerogel photoanodefor desensitized solar cell application; computational studiesof bareand
zeolite-supported metal nanoclustersand their applicationin catdys's, mechanistic sudieson extraced lular
biosynthesi s of metal nanoparticles; development of protein nanoparticlesdelivery systemfor targeting
anti-retrovira drugstoHIV infected cells; multifunctiona materiasfor el ectrochemical energy conversion
and storage devices; synthesisand characterization of novel nanoparticlesand study of their interactions
with stem cells; devel opment of parenteral sustained release dosage formsand colontargeted drug delivery
systemsfor low molecular weight heparin.

Theongoing R& D projectscontinued to receive support during the year. Someimportant achievements
reported from the ongoing projectsare—

Different dipeptideswith high purity and good yiel dswere synthesized successfully. It wasa so showed
that di peptides could be self-assembl ed to form nanostructures of various morphol ogies and dipeptide
nanoparticlescouldload awidearray of drug moleculesand showed enhanced cellular uptake. Dipeptide
nanoparticles could also be generated in an organi c-agueous mixture to load highly hydrophobic drug
mol ecules such as curcumin. Anti-cancer drug loaded nanostructures al so showed enhanced efficacy in
cancer cells.

Polymeric nanoparticleswere prepared which are capabl e of crossing blood brain barrier and can
deliver the curcumin there and these have been found to be stable for 3 months.

The Jasad bhasma, was characterized for physicochemical propertiesby XRD, TEM etc. It was
found out that the bhasma preparation contains polycrystaline particles of irregular shapeswith defectsin
crystal structure. Theseareimportant findingsastheirregularitiesin shapeand stressesin crystal liteswill
play significant rolein defining and enhancing the therapeutic effect (s) of the bhasma.

Theformation of continuousthinfilmsonatopographically patterned substrate with the undul ations
180°out of phase with respect to the substrate patterns was carried out which is a completely new

J08) ANNUAL REPORT 2012-2013



observation. Theinfluence of substrate feature height on dewetting was observed for thefirst time. The
identification of four distinct morphologica regimewasa so reported for thefirst time. Theexperiments
involving dewetting of athin bilayer on atopographicaly patterned substrateisa so novel and reported for
thefirsttime.

It wasfound that thereisacomplete morphologica transitionintheAu nanostructures prepared with
tyros ne-based amphiphilesfrom multipod to spherica upon transfer to nonpolar organicsandthecataytic
activitiesof NiCo dloy nanostructures are excellent towards different organic coupling reactions. Gold
nanoparticlesthin film functionalized with different ligands can be used as supported catalyst in organic
reactions. CoNi alloy and monometallic Ni nanostructures can be used for catalyzing various organic
reactions.

FolicAcid Super Paramagnetic Iron Oxide Nanoparticles (FA-SPIONs) weredeveloped which are
highly stable, biocompatible, with prolong and better biodistribution profileascompared to commercialy
available SPIONs. It wasa so found out that devel oped FA-SPIONs have high selectivity and specificity
to cancer cdlls. Also, Falic acid conjugated Quantum Dotswere synthes zed which arestabl e, biocompatible
with good fluorescence properties.

Preparation of bioceramicsusing synthesized mulliteand colloidd silicatogether wasdone.

Au-Ni, Cu-Co, Cu-Ni multilayer nanowires have been synthesized using potentiostatic el ectro-
deposition. Nanochannel s of anodic a uminamembranewere used astemplate. Morphol ogy of thewires
hasbeen studied, structura characterization hasbeen done, Superconducting Quantum Interference Device
(SQUID) was doneto measurethe magnetic properties. Impedance measurementswere a so made.

Metd phosphide (M XPy) electrodeswere prepared by direct e ectro-deposition, reporting thesynthesis
of hightemperaturematerid sat low temperature using agueouse ectrolyte. The nanoarchitectured e ectrode
assembly demonstrated high energy capacity aswell ashigh power density ascompared to traditional flat
lithium battery electrode using any dectroactivematerids.

Cailed carbon nanotubes (CCNT) have been synthes zed on the carbon fiber substrate. The necessary
conditionsfor coiled nanostructure growth have been investigated. Catalyst coated and CCNT coated
substrates have been characterized. CCNTSs, carbon microcoils (CMCs) and CNCsof varying length,
diameter and coil pitch havebeen synthes zed. Carbon nanocoil coated carbon fiber reinforced composites
shall beuseful for structura applications.

1580 nm

Fig. 7.8 Carbon Nanocoil/microcoil coated carbon fiber
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CNTssynthesized by catal ytic decomposition of acarbon source (acetylene) on anickel catalyst
coated carbon fiber substrate. |ron nanoparticles, formed by the thermal decomposition of ferrocene,
wereencapsulated during the CNT growth. Further, iron encapsul ated carbon nanotubeswere characterized.
Iron encapsulated CNTsare clearly observed through the SEM micrographs.

Nanostructured metal borideswith controlled shape and size were obtained by microemulsion/
hydrotherma methods. The methodol ogy |eadsto efficient propertieslikemicrohardness, acid resi stance
and field emission properties.

39 ™ BareSi
= - Particles 0.2-0.25 ym

= Nanorods 30 nm X 200 nm
--®--Nanorods 20 nm X 120 nm
1 ® - Nanoparticles 25 nm

Applied field (V/um)

Fig. 7.9: Enhancement of field emission propertiesof vertically aligned nanor odsof lanthanum hexaboride

A good number of scientific achievementswerereported from University of Hyderabad project, a
few areindicated below:
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Fig. 7.10: Polyelectrolytetemplating of Langmuir-Blodgett films
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Cu-Cyclen POM X s
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Fig. 7.11: Crystallographic evidencefor coexistenceof atranstion metal—azacrown ether complex with apolyoxoanion.

Dud drug release datawas reported using coated poly lactic-co-glycolic acid (PLGA) nanoparticles.
M agnetic nanoparticles co-encapsul ated within drug loaded PL GA nanoparticles.

The progress/outcome of about 80 individual scientist-centric R& D projectsand 14 Units/Centres
projectswas a so reviewed during the year.

Development of R& D Infrastructure

2 new Thematic Unitsof Excellence on Computational Materials Scienceand 1 Magjor project on
Computational Materias Sciencewere supported during the year.

Theprocessfor establishment of low-energy ion-beamfacilitiesat KurukshetraUniversity and Allahabad
University continued during theyear.

The appointment of Director, INST Mohali wasmade during theyear. Now, the activitiesof INST-
Mohali are expected to gain momentum which shall focus on agri- and bio-nanotechnol ogies.

TheHigh Performance Computing (HPC) facility set up at lUAC continued stable operation this
year, and the Kalki cluster continued to run at sustained full loadswith moderate wait queues. Thedata
centrehousi ng the clugter, thefirst large-sca eingta lation in the country using water-based rack cooling for
very high server densitiesand high energy efficiency, functioned stably aswell, and an enhanced home-
grown monitoring and alarm system was put in place. The number of usersgrew thisyear from 42 to 60,
and the number of participating ingtitutesfrom 24 to 42.

The Centrefor Knowledge M anagement of Nano Technology (CKMNT) created at ARCI, Hyderabad
continued giving va uableandysesof thelndian research sceneand preparedimportant reportsand guidelines.
The publication of quarterly newd etter dedicated to Nano Science and Technology * Nanotech Insights
continued during theyear.

Support to the existing UnitsCentres continued. Interesting resultswere reported from these Units &
Centres, someof which are summarized below —

Work on purification of water using reduced graphene oxide-based composites continued during the
year.
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Work on nanoparticle based solar energy devices, nanomedicine and targeted drug delivery, nano
catalyss, nanomaterialsfor opto-el ectronic and photonic applications, nano e ectronicsand nano ionics
devices, nanoporous materiasfor hydrogen storage continued during the year.

Human Resour ce Development

Support to ongoing Post Graduate programmes|[M.Sc./M.Tech in Nano Science & Technology]
continued during theyear.

Post-doctoral fellowshipsto attract tal ented young researcherstowards advanced research in Nano
Science & Technology continued to be offered through Jawaharla Nehru Centrefor Advanced Scientific
Research (INCASR), Bangalore. 8 Post-doctoral fellowsare continuing their research at present.

Nano IndiaMeet, animportant event of the Nano Mission organized at Trivandrum. Supportto a
number of International /Nationa Conferences, Seminars, Workshopsetc. wasalso provided.

I nter national Collaborations

TheIndia-Japan beamline established at the Photon Factory, KEK, Tsukuba, Japan becameauseful
and sought-after facility. Indian Scientistsand researchersfromal over the country continued carrying out
experimentsusing thisfacility.

Theproject for gaining assured accessto dl the beamlinesof the PETRA 111 synchrotron radiation
facility and the FLASH facility at DESY, Hamburg, Germany gained momentum during theyear. PETRA
[11, being ahigh energy and nano-size radiation source, opened up newer areasof research for thelndian
scientific community. 20 experimentswerecarried out by Indian scientistsusing thisfacility and 32 proposd's
wereforwarded to DESY.

Using funding through SN Bose National Centrefor Basic Sciences, Kolkata, Indian Scientistsand
researchers continued experimentsat different synchrotron radiation and neutron facilitiesabroad.

Under the Indo-Canadacollaborative programme, 1 Faculty-to-Faculty collaboration completed
while8 such new collaborationswereinitiated during the year.

Development of Nano Technologiesand their Applications

Support to Nanotechnology Businessincubator (NBI) at NCL, Pune continued during theyear. This
NBI hasnurtured activitiesby 7 start-up companiesonitemslike- computational modelling of flow and
chemica processes, thergpeutic potentia of biotechnol ogically engineered antibodies, ocular and maxillofacia
implants, and 12 start-up companiesare under incubation presently as Resident Incubateson itemslike-
maxillo-facia surgery, organic chemica synthesisetc.

Support to other ongoing projectsin thiscategory continued during the year. Significant progresshas
been madein these projects.

Orchestrating National Dialogues

The Nano Mission continued to forge linkages with other government agencies and industry
organizationsinpromoting NS& NT inthe country and aso orchestrate nationa dia oguesonissueswhich
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aremanifestly multi-agency issues. Nano Mission hasmade specia effortsin thisdirection. Specia mention
may be made of thefollowing—

For development of Standardsfor Nanotechnology, Nano Mission supported aproject to National
Physical Laboratory (NPL), New Delhi.

The Task Force doedeve oping Regulatory Framework on Nanotechnol ogy completed two important
things—(i) “ Apped for responsible devel opment of nanotechnology”; and (ii) “ Guiddinesand best practices
for safe handling of nanomateriasin research laboratoriesand industries’ duringtheyear.

A fully-audited, open source web-based on-line project submission system continued in operation
duringtheyear.

Output Indicators

The cumulative output from various projects/programmes supported under the earlier Nano Science
& Technology Initiative (NSTI) and the Nano Mission are summarized bel ow:

Research papersin cited Journals 4667
Research papersin Conferences 1391
Ph.Ds produced/undergoing 800
M. Tech. produced 546
M.Sc. produced 92
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CHAPTER

S & T PARTNERSHIP BUILDING AND INTERAGENCY
PLATFORMS FOR S & T OUT-REACH

Thelnternationa Division of the Department of Scienceand Technology playsakey roleinfostering
internationa bilatera cooperation and partnerships. Theresponshility iscarried out by theDivisonin
closeconsultation withtheMinistry of Externd Affairsand other concerned agencies. The Department
has nurtured joint research project under active bilateral S& T programs of cooperation with more
than 40 countries, facilitated bilateral advanced schoolstraining programsand bilateral programson
I nnovation and Entrepreneurship devel opment using PPP model with Finland, France, South Korea
and USA. Intheyear 2012-13 the Department haslaunched New AfricaS& T Initiative Program
whichincludesfdlowships, trainingsand strengthening of R& D ingtitutionsthrough twinning.

International Division of DST hasthe mandated responsibility of (i) negotiating, concluding and
implementing S& T Agreementsbetween Indiaand other countries; (ii) providing interventionson S& T
aspectsininternational forums. Thisresponsbility iscarried out by the Divisonin closeconsultation onthe
Indian sidewith the Ministry of External Affairs, Indian MissionsAbroad, stakeholdersin scientific,
technologica & academic institutions, concerned governmental agencies and with various industry
associationsinIndia

GuidingPrinciplesfor International S& T Cooper ation

DST isableto strategically leverage ‘ international collaborative advantage’ by building chosen
international alliancesand partnershipswith selected countriesthat can have perceptibleyields, such

(i) R&D outputsthroughinternationa alianceswhich can contributedirectly to national R& D priorities
and outcomes,

(i) Accderatingingitutiona and human capacity building throughinternational exposureand linkages,

(iii) Enablenew paradigms being practiced by other emerging economiesfor sustainable adoption by
Indian R& D andinnovation systems,

(iv) Evolvemodalitiesand mechanismsfor seamlessly connecting Indian research with global efforts
particularly inthefrontier areasof S& T and in areas addressing global challenges;

(v) Absorbing experienceof existing globa researchfacilitiesinfine-tuning and/or coupling with upcoming
or exigting Indianresearchfacilities;

(vi) Indidscontributionininternational mega-science projects,

(vii) Empowering developing countriesin S& T; and
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(viii) Promoting innovation and techno-entrepreneurship through Globa Innovation & Technology Alliance
(GITA).

Spectrum of Cooper ativeActivitiesundertaken

During theyear, DST undertook aspectrum of bilateral cooperativeactivitiessuch as. (i) Scientific
and ministerial missions; (ii) Joint workshops; (iii) Joint research projects; (iv) Support to and cresation of
Bi-national S& T bodies, (V) Joint R& D centers, (vi) Virtua Networked centers; (vii) Utilization of large
scaeresearchfacilitiesabroad; (viii) Advanced training programs, (ix) Participation ininternationa mega-
scienceprojects; (x) Contributions to international non-governmental scientific bodies; (xi) Technology
summit, industria fairs, S& T exhibitions; (xii) Fellowshipsand Visitation programsfor both Indian and
foreignresearchersand (xiii) Promoting ingtitutional partnershipsetc.

New/ Renewal of I nter-Governmental S& T Cooper ation Agreements/MoU/ Programs of
Cooper ation were concluded by Indiawith Argentina, Austria, Brazil, Bulgaria, Chile, Czech Republic, El
Salvador, Germany, Italy, Norway, Russia, Singapore, Sweden Switzerland, Ukraineand Vietnam.

Fig. 8.1: Indo-Russian MoU on S& T Cooper ation signed during the 2012 Summit M eetingin New Delhi

Joint S& T Committee/ Council meetingswere held with Belarus, Botswana, Brazil, Bulgaria,
Chile, Czech Republic, Finland, Germany, Itay (Trento programme), Mauritius, Mexico, Norway, Pakigtan,
Russia, Singapore, South Korea, Sweden, Switzerland, Taiwan, United Kingdom, USA and Vietnam.
Governing Body meeting of the Indo- French Centre for Promotion of Advance Research (IFCPAR),
Indo-German Science & Technology Centre (IGSTC), and Indo-USS& T Forum (IUSSTF) wereheld
duringthisyear.
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About 400 Joint R& D projects and over 40 Joint workshops' seminars were supported.
Morethan 600 exchange visitstook place under varioushbilateral programsfor joint research, information
exchangeand joint use of facilitiesand seminars/ training school ssupported.

New programsof cooper ation wer einitiated with US Nationa Science Foundation (Virtua Centre
on Mathematicsand Computer Sciences& East Asia-Pacific Internship Program); Indo-US Endowment
Fundfor Innovation & Entrepreneurship; Indo-US Joint Clean Energy R& D Centre; Finnish Innovation
Council; UKIERI of UK; Indo-UK Science Networking Program; Indo-Hungarian S& T Fund; India-
South KoreaJoint R& D Fund, ILTP- Phase Il with Russia; re-energisation of programmewith Czech
Republic, Fellowship programswith Australiaand K orea; Grand ChallengesAwardswithAugtraia; Indo-
French Centrefor Allied Mathematicswith CNRS France; Glaciology and Energy Technology programs
with Switzerland; Glaciology Program with Norway; Joint Research Projectswith Austrian Science Fund,
Solar Energy and Civil Security with Germany, and Joint R& D Projectswith Sri Lanka.

NewAfrica S& T Initiative: Department in partnership with MEA hosted a Summit meeting of
African S& T Ministersat New Delhi in 2012 which had participation from 37 African nations. Sir CV
Raman Fellowship for African Researchersto work in Indian laboratoriesunder the New AfricaS& T
Initiativewas also provided.
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India- Afrlca

Fig.8.2: India-AfricaS& T MinistersMeeting held at VVigyan Bhawan, New Delhi.

Thisinitiativeisamed towardscapacity building and devel oping research linkageswith African countries
throughfellowships, training and twinning withAfrican R& D ingtitutions. A training courseon* Technol ogical
Innovationfor Capacity Buildingin DataAnayss’ wasconducted during October 15- November 2, 2012
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at Indian Ingtitute of Information Technology Allahabad inwhich 25 participantsfrom 14 African countries
successfully completed the course.

Fig. 8.3: African researchersundergoingtrainingcourseat |1 T, Allahabad

Bilateral Resear ch Projects

International interactionsthrough joint collaborative projectswith countries mentioned bel ow have
been instrumental in accel erating outcomeand adding va ueto national science, technology andinnovation
enterprises at large. Spectrum of impact can be gauged from illustrations such as (i) creation of new
knowledge and research tool s captured in co-authored paperswith foreign scientists publishedinworld
classscientificjournals; (i) joint patentshave beenfiled withforeign scientists; (iii) project based mobility
has provided opportunitiesto Indian scientistsfor joining international R& D projects; (iv) absorbing
experienceof existing global research facilitiesin fine-tuning and/or coupling with upcoming or existing
Indian research facilities; (v) building extended and stable ingtitutional tie-upswithforeign partnersto
incubate feasibility of and/or scaling up of research, pilot scale production and high tech competencein
India; etc.

¢ Argentina: 5new bilateral R& D projectshave been approved for implementation. In addition 10
projectsintheareasof structura chemistry, bio-pesticide, health, and food industry were continued
to be supported under the ongoing program of cooperation.

¢ Audralia Indo-AustraliaJoint Scienceand Technology Committee (JSTC) M eeting was organized
through video conferencing in April, 2011 in New Delhi. Thejoint committee reviewed ongoing
activitiesand recommended to support 7 new projectsand 6 workshops.

Under the Australia— ndia Strategic Research Fund (Al SRF) ongoing program in * Competitive
Category’, 49 Indo-Australian research projectswere supported inthe areas of agricultural research,
astronomy & astrophysics, microelectronic devices & materia s, nanotechnol ogy, renewable energy
and marine sciences. 130 exchangevisitsof scientistsweretaken place under these projects. 2 Indo-
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Australian Joint Symposium on “ Preparing for climate change on marine systemsinAustraliaand
India’ were organized in Central Marine Fisheries Research Institute, Cochin and Tasmanian
Aquacultureand FisheriesIngtitute (TAFI), University of Tasmania.

Under the Indo-Australia Strategic Grand Challenge Research Fund, 121 Expression of Interest
(EQI) werereceived inthe areas of Health and Energy against the new call. 16 EOI’shave been
recommended to submit full detail ed project. Support was continued to 3 on-going major joint projects
intheareas of food sciencesand water security.

20 Fellowships to Early Career Researchers (3-12 months) and 10 Fellowships to Senior
Professional Scientists (1-2 weeks) were awarded in frontline areasin all fields of Science &
Technology including Medica and Agriculturetovisit Austraiaduring theyear 2013 under theIndo-
AustraiaFellowship Programme.

¢ Audria Supportto13joint research projectswascontinued. DST and Federal Ministry of Education
& Research (BMWF) received about 35 new collaborative proposalsagainst thelast joint call for
proposal slaunched by both sides. These proposalsare under technical evaluation process by both
sidesfor joint consderation.

DST and Austrian Research Fund (FWF) havelaunched call for proposalsunder for consideration
support under DST-FWFMoU. Thedeadlinefor receipt of the proposalsis 15" March 2013.

¢ Brazil: 13 meeting of theIndia-Brazil Joint Commissionon S& T washeld at New Delhi on 22
March 2012. The Joint Commission discussed variouswaysof cooperation and identified severa
areasof cooperationin S& T such as Biotechnology; Computer sciencesand I CT; Earth Systems
Sciences including Ocean sciences and Climate change; Engineering, Material sciences and
Nanotechnology; Health & Biomedical sciences, Mathematics; Natural sciences, and Renewable
energy, Energy efficient and L ow Carbon technol ogies. A Programme of Cooperationin Scienceand
Technology for the period of 2012-14 with the Federative Republic of Brazil wasa so signed.

During the Eighth Joint India- Brazil Science Council (IBSC) meeting held on September 14, 2012
at Bangalore IBSC took stock of the developments and status of on-going activities and future
cooperationinthepriority areas such asbiomedica sciences, computer sciences, materia sciences,
mathematical sciences, physical sciences, ocean and marine sciencesand renewableenergy. The
two sides al so agreed to organizejoint workshopsin Computer Sciences (March 2013) in Brazil,
Material Sciences- onein conjunctionwiththe Next Council Meetingin Brazil and the second onein
2014in Chandigarh, India; Nanomateria sfor Energy (October 2012) in Brazil; Mathematical Sciences
(February 2014) in Goa; Physical Sciences(2013) in Brazil; and atraining programmein Indiain
ocean and marine sciences. The Council also decided to open theseworkshopsfor participation of
studentsand young faculty wherever possible.

¢ Bulgaria: 7" meeting of the Joint S& T Committee was held at Sofiain December 2012 which
reviewed activitiesunder bilatera cooperation programme. The Committee considered 58joint R& D
proposalsand approved 10 new joint R& D projectsinareasof Biomedical research, biotechnology,
high energy physics, and food technol ogy.
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Finland: Second Joint S& T Committee meeting washeld at Helsinki, Finland on 6 September
2012. Support was continued to 11 Joint projectsinthe areas of Green Chemistry and Nanomaterias.
I ndo-Finish Working Group meeting on Innovation wasa so held at Hel sinki on5th September 2012.

France: Targeted programmes enabling research funding agencies of both the nationsin focused
areashave been launched viz. a) Indo-French Centrefor Applied Mathematics (IFCAM), between
DST and Centre National de la Recherche Scientifique (CNRS), b) DST-INRA project on
“ Adaptation of Irrigated Agricultureto Climate Change’ ¢) DST-ANR call for proposasintheareas
of Infectious diseasesand Engineering Sciences.

Germany:

DST-DAAD project based personnel exchange program: Support to 20 on-going joint research
projectswas continued and 10 new projectswere approved inthe various areas of basic research
whichincludesareasof advance-materids, physica and chemica sciences; Biotechnology, Earthand
atmospheric sciences. .

DST-DFG Program: Support continued for 25 on-going projectswas continued. A joint call for
proposalsin the thematic area of applied chemistry is currently under way with deadline as 30"
March 2013. .

DST-AvH Program: The4™ Indo-German (DST-AvH) Frontiers of Engineering symposium was
heldin Germany inJune2012. Thissympos umwasattended by 35 young engineersfromeach side
to deliberate upon the ongoing cutting edge research across engineering disciplineswith theaimto
devel op new collaborationsin promising areas of engineering sciences. Thenext such symposiumis
planned to be held in Hyderabad in March 2013.

DST-MPG Partner group program: Four partner groups and 5 DST-MPG Fellowships were
sanctioned during the tear in addition to the already supported PG’sin the areas of atmospheric
chemigtry, plant-insect interaction, tumor specific drug delivery system, cosmology & gravity, mass
black holesin gravitationa wavewindow, human genetic diversity, health sciencesand evol utionary
biology and structure-functionrelationship in protein machinery.

DST-LebnitzAssociation MoU: The 2™ Indo-German (DST-L eibnitz Association) symposiumon
New vistasin cutting edge sciencewas organized in ICT Mumbai during October 2012. About 35
Indian and 15 German experts participated in this4 days symposium and deliberated on thetopic of
“ Sustainableand Green Chemistry” .

| sradl: Support continued to 8 on-goingjoint projectsintheareasof information technology (imaging
sensor and robotics) and solar energy (solar thermal & photovoltaic).

Italy: Support to 16 joint projectswas continued. Third phase of India Trento Program for Advanced
Research (ITPAR) wasinitiated. Under the TPAR, 4 new projectsin the areas of nano-photonics,
computer sciences, materid sciencesand MEM Swere gpproved. Inaddition, about 25 Indian scientists
visited Triesteto perform experimentson ElettraSynchrotron Beam-line.
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¢ Japan: Under India-Japan Science Cooperative Programme 21 new projects, 3 workshops, 20
exploratory visitswere supported in the areas of molecular structure, spectroscopy & dynamics,
advanced materid sincluding nano-materids, surface and interface sciencesincluding catalys's, modern
biology and biotechnol ogy including biomedica sciences, manufacturing; and space science. Support
continued to 42 on-going joint projects. About 150 exchange visits of scientistsweretaken place
under thejoint projects. A Mizushima-Raman Lecturewas delivered by eminent Indian scientistin
Japan under this program. 4 Indian scientists were deputed for participation in theASIAHORC
Symposium on Biomedica Researchincludinginfection, immunity and vaccine. A DST-JSPSASan
Academic Seminar and Winter School on“Manufacturing Science”’ wereorganized at |1 T, Bombay
during December, 2012. About 55 studentsand 50 scientistsfrom Asian Countrieswere participated
inthe Seminar and Winter School.

Support continued to 22 ongoing projectsthe area of information and communication technology
under DST-JST S& T Cooperation Programme.

¢ Mexico: TheFourthMesting of India-Mexico Indo-Mexican Joint Committeeon S& T (JCST) was
held on July 17, 2012 in New Delhi. The JCST approved 15 joint projectsin areas of seismicity,
physics, and water, statistics, chemistry, and health sciencesfor support. Decision on 4 projectswas
deferred. Inaddition, JCST aso decided to organise 5joint workshop on i) Water; ii) Biotechnology;
i) Health; iv) Seismology and v) Nanotechnology; announce Joint Call for proposalsin 2013 and
encourage exchangevistsof young faculty and researches (upto threemonthstowork ineach other’s
|aboratories) under the approved projects.

¢ Netherlands: 5joint projectsin the area of bio-medical devices are being supported. Bilateral
workshopsintheareasof Smart Materialsand Smart Grid (energy) wereheld. Call for new proposals
in thematic areas of functional materials have been made and 22 proposal s have been received.
Thesearebeing assessed. A new programme DIWALI (Dutch IndiaWater Led Initiative) hasbeen
launched and aninteraction meeting with Indian and Dutch water scientistsand industry wereorgani zed.
Detailsof the collaboration in thissector areto beworked out.

¢ Norway: Support to 3 on-going projectswas continued. 2 new collaborative projectsin the areaof
Changesin MassBalance of Glaciers/Riversetc were a so sanctioned during the year.

¢ Portugal: 10 new projectsin areassuch asnew materias, smart textiles, microd ectronics, mechanical
engineering, health and biotechnol ogy were approved for implementation. In addition, 30 on-going
projectswere continued to be supported.

¢ Republicof Korea (South Korea): 5" Joint S& T Committee was held on 11" December 2012.
Support to 20 on-going joint research projectswas continued and 6 new projectswere approvedin
theareasof Energy and Environment.

¢ Russa: Cooperativeactivities continued under ILTPPhase !l and the DST-RFBR program, under
which over 100 joint R& D projectswere supported thisyear in areas covering basic and applied
sciences. Fresh call for proposals was made this year and new proposals are being received. 6"
meeting of the Indo-Russian Working Group on Science & Technology washeld at New Delhi in
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October 2012. A new memorandum of cooperation with Russian Ministry of Education & Science
for cooperation in Science, technology and I nnovation was concluded.

AP - i L

Fig.8.4: Theprimary mirror of 3.6m optical telescopeat LZOSwor kshop in Russia.

Sovenia: 13joint R& D projectsinareasof hedth & biomedica sciences, metdlurgy & new materids,
polymer chemistry, mathematics, electronics, and alternate energy sourceswere continued to be
supported.

South Africa: Support to 3 meganetworked project intheareaof HIV/AIDSand Tuberculosiswith
involvement of multipleinstitutionson both sideswas continued. In support continued to 29 ongoing
joint research projects. Two joint workshops intheareas of Astronomy and indigenousknowledge
systemswere organized.

Spain: Under Indo-Spain S& T Programme of Cooperation, 18 new projectsweresupportedinthe
areas of Renewable Energy, Nanotechnology, I nformation Technology and Health and Medical
Research and support continued to 25 ongoingjoint research projectsin the areas covering renewable
energy, information technology (including computer science), hedth and medica research, lifescience
and biotechnology (including pharmaceuticals), agriculture technology & food processing,
nanotechnol ogy continued. About 100 exchangevisitsof scientiststaken place under these projects.

Sweden: Continuation of support to 5 ongoing projectsin the area of embedded systems was
provided. Thenext meeting of thelndo-Swedishjoint committee on Science& Technology isplanned
inJanuary 2013 to finalisethe programme of cooperation for next 3years.

Switzerland: 11 new projectswere sanctioned for support by both sidesintheareasof of medical
health (including I nfectious di seases) and nanotechnol ogy. Another 10 new joint research projectsin
basi ¢ research with participation of Ph.D studentswere also sanctionedjointly covering all areas of
science & technology.

Taiwan: Support to 30 on-going projectswas continued and 10 new projectswere approved inthe
areasof saismology& disaster management, nano-technol ogy, tropica and infectiousdiseases, natura
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product chemistry, structural biology; functiona genomics& development biology, |CT, renewable
energy including storage devices, micro/nano-€lectronicsand embedded systems.

¢ Thailand: Under the Indo-Tha Programme of Cooperation with Thai Ministry of Science &
Technology, thefirst joint call for proposalswaslaunched. Seven joint proposalswere approved
againg thiscall.

¢ Tunisa: 5 ongoing projects were supported in the areas of medical sciences, materials and
biotechnology. A fresh joint call for proposalswaslaunched.

¢ UK: Twonew mgor initiativeswerelaunched between DST-RCUK for supporting joint projects
on‘Bridgingtherurd/urbandivide for providing technologica solutionstoimprovethequality of life
of rural inhabitantsin both countries; and ‘ Next generation fuel cell technologies for application
towardsrenewableand clean energy sourceand “ solar Energy Research” aimed towards devel opment
of solar photo-voltaic systems. Three workshopswere supported to devel op future collaborative
programmes on Advanced Manufacturing, Applied Mathematicsand Smart grids. Proposalshave
beeninvited for joint collaborativeresearchin thefields of smart grid, materialsand mathematics.
Theseare being assessed.

The program on India UK Science Networking between DST and Royal Society was renewed
under which joint workshops, seminars and meetingswoul d be supported in either country. Under
thisprogram, 15 bilateral events have been already supported.

Under DST-UKIERI program, 25 ongoing projectswere continued in the areas of nano-science &
technology and advanced materials, biotechnol ogy including stem cell research, telecommunications,
climate change and weather forecasting, new energy sourcesincluding hydrogen. 70 exchangevisits
of scientistsfrom both sides have taken place under these projects. DST-UKIERI program was
renewed and the new call for proposal s has been launched.

¢ Ukraine New inter-governmental agreement for cooperationin Science& Technology wasconcluded
at New Delhi on 17" November 2012. 10 new joint R& D projectsare being implemented in the
areasof Astrophysics, Biology, Chemistry and Medical Sciences.

¢ USA: Second Mesting of Indo-US Joint Commission on Science & Technology was held at
Washington, DC during 8-13 June, 2012. Thejoint commission reviewed heon-going activitiesand
identified action plan for 2012-14. The action plan includesthe supporting of joint projects, joint
workshops, exchangevigtsof scientists, and establishment of virtual networking centersintheareas
of Basicand A pplied Sciences, Atmaospheric, Environmenta and Earth Sciences, Hedthand Medica
Sciences, Data sharing, Science, Technology, Engineering and Mathematics (STEM) Education,
Innovation, Womenin Science

Support continued to two ongoing projects under the International MaterialsNetwork Program of
NSF. Indiad so becameaGoverning Board member country of the Globa Research Forum established
at the behest of NSF and hosted the Asiachapter of themeeting in New Delhi.

+ Vietnam: Support to on—going five new joint research projectswas continued intheareasof smart
antennasfor mobile communications, power source converter for AC photovoltaic’ s; etc.
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Bilateral Workshops

Nearly 40 joint S& T workshops/ symposia and training programs were supported in Indiaand
abroad in partnershipwithAustralia, Brazil, Bulgaria, Finland, Germany, Japan, Myanmar, New Zedland,
Russia, South Korea, South Africa, Spain, Switzerland, Taiwan, and UK. Theseactivitieswereamed
towardsinformation dissemination, networking and human capacity building and a so hel ped to definethe
common areasof mutual interest for initiating cooperation with these countries.

Industrial R& D Programs

For ensuring that R& D output istrand ated beyond the realms of thelaboratories and the outcome
reachesthe market, bilaterd initiativesdirected towardsscaling and commercidization of R& D outputsby
providing financia assistance aswell asnetworking with appropriate R& D organi zationsand industry
partnerson bilatera level have beeninitiated with chosen partner countrieslikelsragl, Canada, Germany,
Sweden, Switzerland Taiwan, and United States.

Department had signed an MOU with the Confederation of Indian Industries (ClI) for setting up of
the Global Innovation and Technological Alliance (GITA) asanot for profit society in public-private
partnership mode asavehiclefor implementing bilateral Industrial R& D programswith various partner
countries. GITA was been registered as Section 25 not for profit company in December 2011 for the
above purposes.
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Fig.8.5: Inauguration of the GI TA logo at Vigyan Bhawan in New Delhi on the Technology Day, 11 May 2012
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Joint R& D Centers

Thirteenjoint virtual R& D centerswith networking between Indian and institutions abroad were
continued to be supported. These Centers have been built on complementarity around existing capabilities,
strengthsand infrastructuretowards optimal utilization of resourcesand aso build human capital through
seamless networking and mobility. These centersarebasically meant for facilitating focused and integrated
interaction and collaboration through networking of capabilitiesand infra-structure between Indian and
partner country (Russia, France and Germany) ingtitutionsinidentified fields of mutual interest so asto
leverage each other’ sstrength to addressresearch problemsin quick and holistic manner.

FellowshipgInternships
Outgoing Fellowshipsfor Indians:

¢ 8dudentsintheareaof Life Scienceshave been deputed to Japan to meet Japanese Nobel L aureates
under the HOPE mesting.

¢ LindauNobel Laurestes Meeting: 18 studentsand young researchersin theareasof Physicswere
deputed to Germany for participationinthe Meeting of Nobel Laureatesand students, during June/
July 2012.

aureates—at Lindau Nobel L aur eatesM eeting 2012.

¢ 10Indian PhD studentswere awarded fellowshipsto work in SwissR& D ingtitutesfor up to 12
monthsduration under Indo-Swiss Research Fellowship program.

¢  4Indianyoung scientistswere supported under DST-M PG Fellowship program to conduct research
inGermany.

¢ 10Indian Ph. D students have been sel ected under the I ndia-K oreaResearch Internship Programme.
These studentswould beworking inthe Korean Institutes/ Universitiesfor about 3to 12 months.
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¢+ 29bright and meritoriousundergraduate sudentsfrom acrossthe country dong with threesupervisorsin
the 6" Asian Science Camp 2012, held at Hebrew University of Jerusem, Isragl, during August 25-
30, 2012. It wasa6 daysinspiring/ life changing moment for around 270 selected bright students,
supervisorsand leadersfrom 21 Asian countries, who were engaged in the discussion, interaction
and learning and sharing thethoughtsand ideaswith 6 Nobel L aureatesand 10 world classscientists
inthefidldsof Physics, chemistry, mathematics, biology and medicine.

Incoming Fellowshipsfor Foreign Scientiststo I ndia:

¢ CV RamanInternational Fellowship: Third cal for CV Raman International fellowship for African
researcherswas madethisyear. Over 600 applicationsfrom 37 African nationswere received and
assessed. About 125 candidates would be recommended to avail thisfellowship inthreedifferent
categories. Post- Doctora Fellowship, Visiting Fellowship and Senior Fellowship during 2013-14.

¢ 10 SwissPhD studentswere awarded fellowshipsto work in Indian research.

¢ 2Korean studentshave been sdlected under the India-K orea Research Internship Programme. These
studentswould be spending about 3 monthsin the Indian institute/ laboratory.

I nter national Advanced Resear ch Facilities

Facility for Anti Proton Resear ch (FAIR): Indiabecame participating member with share- holding
at the Fecility for Antiproton and lon Research (FAIR) at Germany. I ndiawould be contributing around 3
% of the total construction cost of the FAIR. The FAIR Convention and other documents are being
findized outliningthescientificroleof India

Indian beam-lineat KEK Japan: The" Indian beam line” at KEK Tsukuba hasstarted working
withsmpleexperimentsand Indian scientistsfrom SINR, Kolkata; I ndituteof Technology (BHU), Varanes;
SNBNCBS, Kolkata; UGC-DAE Consortium for Scientific Research, Indoreand BARC, Mumbai have
been doing experimentsusing thefacility at the KEK. Anaverage, 30-40 experimentsisbeing carried out
belndian scientistsevery year onthisfacility.

Bilateral Joint Centres
¢ Indo-French Centrefor Promotion of Advanced Resear ch:

IFCPAR, India sfirgt bilatera International S& T organization hascompleted its 25 yearsof existence
in2012. Thisyear Centre has supported 18 new collaborative projectsin the areas of Computer
Science, Lifeand Health Sciences, Pureand Applied Physics, Pureand Applied Chemistry, Earth
and Planetary Sciences, Materia Sciencesand Information Technol ogy. Academia-lndustry linkage
has been strengthened by supporting two new projectsfor finding sol utionsfor the devel opment of
diagnogticstool for Colorecta Cancer andimproving theshdf-lifeof Indian muskmelon. Six seminars
supported intheareasof Information Communication Technology, Material Science, Micro Nano
Technol ogy, Atmospheric Sciences and Water Management by the Centre have brought together
around 200 scientistsfrom Indiaand Franceto sharethe knowledgein the advanced areas, relevant
to both the countries.

To commemorate 25 yearsof the Centre, two seminarswere heldin Indiaand Francefor showcasing
the successful projectsof IFCPAR. Two seminarsin advanced Mathematicsand Energiesfor the
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future have been supported toidentify futureresearch areasof bilaterd interest. Prof. JulesHoffmann,
Nobe Laureate 2011 in Medicine/Physiology wasinvited to ddliver lecture oninnateimmunol ogy of
Drosophila inthecitiesof Delhi, Pune, Hyderabad, Chennai and Bangalore. Onthisoccasion, a
Specia Publicationon® CEFIPRA at 25" hasbeen brought out.

b L.

Indo-French Centre (or the Promotion of Advanced Research
(IFCPAR)

"Successful Indo-French
S&T Co-operation: CEFIPRA"

i Centre Franco-Indien pour la Promotion de la Recherche Avancée
(CEFIPRA)

Fig. 8.7

¢ Indo-German S& T Centre (IGSTC): Indo-German Science & Technology Centre: Indo-
German Science and Technology Centre (IGSTC) , inaugurated in December 2010 withanam
towards|ndo-German Strategic partnership for joint research projectsof industrid relevancethrough
substantive interactions among Government, academiaand industry. In last oneyear, IGSTC has
launched eleven (11) major projects on PPP modewith 44 partnersin the areas of Biotechnol ogy,
Solar-Thermal, Advanced Materials & Nanotechnology, Energy & Environmental Research and
I nformation Technol ogy with commitment of funding to thetune of Rs.30crore by both sides. All the
projectswithwell defined deliverablesarebeing partnered by R& D intensive companiesfrom India
and Germany jointly with academiaand researchingtitutions.

IGSTC hasdsolauncheditscall for joint scientific workshop/ brain storming meetingsaongwith the
call for 2+2 projectsto betaken up inthe near future.

e Indo-Russian S& T Centre: The Delhi NCR unit of thelndo-Russian S& T Centre (IRSTC) was
inaugurated inApril 2012. Indian sidevisited few Russian scientific and production centresin Sep
2012 to make assessment and prepare detailed feasibility report on select technology products.
Russian unit of the Centre hosted Indo-Russian Round Tablemeeting at New Delhi in October 2012
to showcase some of their technologies.

e Indo- USS&T Forum: 25 bilateral workshops and 3 training schools were supported on
thematic areasof interest. Theseincludetopical areassuch as Technology commercialization through
public-private sector partnerships,; Advanced modeling and dataassimilation for tropical cyclone
predictionswith specid referenceto the hurricane wesather research and forecasting (HWRF) system;
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“Tripletrouble’: malnutrition, tuberculosisand HIV in India; Space Situational awareness, space
weather and debrisresearch; Cloud computing and web services, Systemsarchitecturesfor big data;
Women engineersleading global innovation; Nutrition practice guidelinesfor type-2 diabetesmellitus:
sharing evidence and best practicesto improve patient outcomes; Disordersof thedeveloping brain;
Frontiersin cancer biology and thergpeutics; Industry-academiainteractionin advanced biotechnology
and drug discovery; Internet-driven computer vision; Chromosome stability; Fostering synergistic
collaborationsto accel erate big dataapplications, etc.

25 Fellowshipswere awarded to Indian scientistsin the areas of atmospheric and earth sciences;
chemica stiences, engineering sciences, lifesciences, medicd sciences; mathematical and computationa
sciences; and, physical sciences. Researchers chosen from academiaand laboratorieshail froma
variety of backgrounds such as Cancer biology and target-based drug discovery, Probabilistic
structura mechanics, Hydrologica modeling for snow and glacier covered areaunder climate change
scenario, Soft matter physicsand nanotechnol ogy, Organic photovoltaic, etc.

About 8 R& D K nowledge Networ ked Center swere established towards promoting collaborative
research activities. Support continued to the4 ongoing Indo-USjoint Centersof Research Excellence
(CRESE).

3projectswereawarded intheareasof ‘ Hedlthy Individuas and‘Empowered Citizens under the
Indo-USS& T Endowment Fund.

Indo- USS& T Forum: Indo- USS& T Forum: 25 bilater al wor kshopsand 3training schools
were supported on thematic areas of interest. These include topical areas such as Technology
commercidizationthrough public-private sector partnerships, Advanced modeing and dataassmilation
for tropicd cyclonepredictionswith specid referenceto thehurricanewegather research and forecasting
(HWREF) system; “Tripletrouble’: malnutrition, tuberculosisand HIV in India; Space situational
awareness, space weather and debris research; Cloud computing and web services, Systems
architecturesfor big data; VWomen engineersleading global innovation; Nutrition practice guideines
for type-2 diabetesmdlitus: sharing evidenceand best practicestoimprove patient outcomes, Disorders
of thedeveloping brain; Frontiersin cancer biology and thergpeutics; Industry-academiainteraction
inadvanced biotechnol ogy and drug discovery; I nternet-driven computer vision; Chromosomestability;
Fostering synergistic collaborationsto accel erate big dataapplications, etc.

28 Research Fellowshipswereawarded to Indian scientiststo get exposurein US S& T ingtitutions
for a period of 3 to 12 months. 30 biotechnology students wer e also supported under the
K horana scholar shipsfor summer internshipsat Univ. of Wisconsin, Madison and 6 other CICUS
universitiesand 10 computer science/ engineering studentswere supported for internships at
Viterbi Colleg of Engineering, University of Southern California. A new programontechnology transfer
trainingwasinitiated withfirst batch of 12 biotechnol ogiststrained at University of Wisconsin, Madison.
15 USstudentswerea so supported for internshipin Indian S& T institutions. 4 Fellowshipswere
awarded under the Stanford IndiaBiodesign program.

Exchangevidtsof 24 faculty and Sudentsweresupported under [USSTF scollaborationwithAmerican
Physics Soci ety and American Society for Microbiologists.

About 8 R& D Knowledge Networked Centerswere established towards promoting collaborative
research activities. Support continued to the4 ongoing Indo-USjoint Centersof Research Excellence
(CRESE) and 20 R& D knowledge networked centres.

ANNUAL REPORT 2012-2013 ' 225



Srategic Programs:

3joint projectswereawarded intheareasof ‘ Hedthy Individuas and‘ Empowered Citizens under
theIndo-USS& T Endowment Fund for S& T innovationsleading to commercialization for societal
benefit.

ThelUSSTF has been entrusted by the Ministry of Science & Technology to administer the Indo-
U.S. Joint Clean Ener gy Resear ch and Development Center (JCERDC), ajoint initiative of the
DST, DBT and the U.S. Department of Energy to facilitate joint research and development on clean
energy needed to deploy these technol ogies rapidly with the greatest impact. For this program, both

governments have pledged $5,000,000 (about Rs. 26 crore) per year for five years, with matching
commitment by the private sector.

After anintensive multi-level review and eval uation process, three consortia(one each inthethree
priority areas. Solar Energy, Second Generation Biofue sand Energy Efficiency of Buildings) weresdected
for awardinApril 2012. Thisfirst-of-its-kind initiative has brought together morethan 90 Indianand US
ingtitutional andindustria partnerstowaork jointly inthe space of clean energy research.
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Fig. 8.8: US Secretary Clinton meetsRustom Irani and Sorin Grama, winner sof thefirst U.S. India Scienceand
Technology Endowment awar d for their cold-stor agetechnology toreduceagricultural producespoilage.

International Multilateral Regional Cooperation Division (IMRCD) of Department of Scienceand
Technology (DST) continuedto play itsmandated roleinfostering India sregional and multilateral science
and technology cooperation frameworks at inter-governmental level with aview to make a positive
contributions, gainful consequencesand spin offs in: (i) Enlarging India’s pursuit of influencein global
arenalplatformsand mainstreaming Science, Technology and Innovation (ST1) into international science
diplomacy andforeignrelations; (ii) Moving up theranksfor India sscientific excellenceintheglobal
research landscape; (iii) Leveraging foreign alliances and partnershipsto accelerate key prioritiesand
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programsdevoted to srengthening India snationd scienceand technology (S& T)/Research and Deve opment
(R& D) competenci es-capabilities-accessto technol ogies.

India sregiona and multilateral S& T cooperation related functionsperformed during theyear included
thefallowing:

»  Coordination of negotiation, cond usion,implementation and monitoring of India sinternationd regiond
andmultilateral S& T cooperation agreements/frameworksand related S& T Program of Cooperation’s
(India’sS& T Cooperation with EU,ASEAN, IBSA, BRICS, BIMSTEC, SAARC,ACD);

» India sengagementsvis-avis S& T aspectsof UN and other international organizations (I ndia’s
S& T engagementswith NAM S& T Centre, UNESCO-TWAS-ICTP,UNCSTD, OECD, IOR-
ARC);

» Indianperspectivesat S& T Ministerial Multilateral Platformsand itsspin offs (Car negie Group
Meetings and its spin offslike GSO-GRI) ; and

»  Strategies, opportunitiesfor India’ sengagementswith Indian S& T Diaspora(STIOsabroad) and
related collaborative R& D activities/projects (DST’sCP-STI10O Program, M OI A Global INK
Platform, PM Global Advisory Council-Over seas|ndians Steering Committee SsHRD-K BE
component).

Thesefunctionsin syncwith India soverall foreign policy werecarried out by IMRCD, DST inclose
consultation with Ministry of External Affairs, Ministry of Commerceand Industry, Ministry of Human
ResourcesDevelopment (MHRD), Scientific Ministries’/Agencies, Nationa Scientific Expert Committee
onthelndian sideandwith DST (IMRCD) counterparts abroad for regiona-multilateral entitiessUN and
international organizationsdedingin S& T.

Salient Achievementsduring 2012-13
I ndia-European Union S& T Cooper ation
i. India-EU signed Joint Declaration on Research and I nnovation Cooper ation

Science and Technology
Cooperation playsanimportant role
in the India-EU Strategic
Partnership. India-EU S&T
Cooperation has reached the new
height when the European
Commission and the Indian
Government signed Joint
Declaration on Research &
Innovation Cooperation during
12" India-EU Summit on 10
February, 2012.

Fig. 8.7: Exchangeof document signed by Dr.Ashwani Kumar and
Mr.Karel De Gucht Those witnessing are : Dr.Manmohan Singh,

2 PrimeMiniger of India& Mr.JoseManue DuraoBarr oo, Presdent
Kard De Gucht the Commissioner of Eur opean Commission

The Declaration was signed by
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for Tradeand by Dr. Ashwani Kumar, Minister of Statefor Scienceand Technology. TheDeclaration
reflect commitment of Indian and EU Governmentsto step up the S& T cooperation towards building
an ‘ Indo-European Research and Innovation Partnership’ by: (i) enhancing the scale, scope and
impact of cooperation actions (i) focusing on common societal challengesand (iii) building onthe
synergiesbetween India, the EU and itsMember States. ThisJoint Declaration will further strengthen
the existing cooperation under theumbrellaof the EU-IndiaS& T Cooperation Agreement signedin
2001.

ii. India-EU/Member Sates adopted Brussels Communiqué to deepen science and business
linksduring 2™ India-EU Ministerial Meeting at Brusselson June 1, 2012

The 2" IndiaEU/MS S&T Ministerial Meeting was hosted by the Danish Presidency of the
European Union with the participation of MsMaire Geoghegan-Quinn Commissioner, DG Research
and Innovation; Morten @stergaard, Danish Scienceand Innovation Minister; Shri Vilasrao Deshmukh,
Indian Minister of Science and Technology and Earth Sciences; and representing the past and future
EU Presidencies- BarbaraKudrycka, Polish Minister of Scienceand Higher Education representing
and StavrosMalas, Cypriot Minister of Hedlth.

A ‘Brussels Communiqué wasadopted on the occasion wherein Ministers agreed to:

e  Jointly develop a Srategic Research & Innovation Agenda(SRIA) for mediumtolong term
India-EU/Member States Partnership for addressing societal challengesof common interest
such affordablehedthcare, sustainableenvironment and weter, bio-economy, agriculture, energy

Fig. 8.8:From left toright: Mr StavrosMALAS, Cypriot Minister for Health; Ms. BarbaraKUDRY CKA, Polish
Minister for Scienceand Higher Education; Mr Morten OSTERGAARD, Danish Minister for Science, Innovation
and Higher Education; Mr Vilasrao DESHMUK'H, Indian Minister for Scienceand Technology and Earth Sciences;
Ms.Maire GEOGHEGAN-QUINN, Member of the European Commission; Mr R A. MASHELK AR, President of
Global Research Allianceand Advisor to Indian PrimeMinister.

228 ANNUAL REPORT 2012-2013



and transport, ,ICT as well as covering the whole innovation chain from research to
devel opment and the deployment of innovative and affordable solutions.

e  EgablishaGroup of Senior Officids(GSO): athreetier structurefor streamlining governance
of Indo-European S& T cooperation at bilateral-multi-country-multilateral levelsespecidly in
addressing ST based solutionsfor tackling major societal chalengesof common interest.

e  Support setting up an industry-driven India-Europe stakeholder group for research and
innovation. Thisgroup could ensureeffectiveinvolvement of industry and other research actors
indefining and implementing the Srategic Agenda. Particular attention may be givento promote
cooperation between European and Indian SMEs notably for the co-development and for
deployment of affordable and innovative productsand services.

Further, both sdesagreed for thenext India-EU S& T Ministerial Meeting to bewill beorganizedin
Indiain 2014.

iii. India-EU/Member States Stakeholders Conference for Indo- European Research and
Innovation Partner ship

Inparallel with India-EU S& T Ministerial Meeting, India EU/M S Stakeholders' Conferenceon
Research and Innovation Partnership wasorganized jointly by DST and DG Research and Innovation,
EC at Brusselsduring May 31- June 1, 2012. The main objectives of the stakeholder’s conference
wasto identify research and innovation prioritieswhere future Indo-European cooperation should
focusoninthenext 3to5years andto devisenew pathways/ instruments/ tool box for implementation
of future Europe-Indiacollaboration, beyond 2012.

Theconferencewasinaugurated by Indian S& T Minister Shri Vilasrao Deshmukh. In hiskey note
addresshesaid, thereispolitical will for stepping of India-EU/M S cooperation in Research and

The Indo-European
Research and Inng
Partnership

Fig. 8.9: Shri.Vilasrao Deshmukh Hc')n." ble Minister for Science and Technology and Earth Sciences, delivering
KeynoteAddressat | ndia-EU/M S Sakeholder sconference
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Innovation sector. Both EU and I ndiarecognize the value and opportunities offered by innovations.
Small and Medium Enterprisesare eager to cooperate. EU, Member Statesand Indiarely on Small
and Medium Enterprisesasdriversof manufacturing and economy. SME areideally positioned to
create demandsfor innovationsand supply productsat affordabl e pricesto the consumers.

Over 200 European and Indian stakeholders (policymakers, scientists, students, industry
representatives) from Government, academia, researchingditutions, industry gathered inthistwoday’s
Conference and extensively deliberated upon variousissuesof India-EU STI collaboration. The
discussion and deliberation during the conferenceresulted in identification of common priority areas
for future coll aboration including roadmap with potentid actionsand delivery mechanismsto enhance
Europe-Indiacooperation in research and innovation based on mutual interest and mutual trust,as
givenbeow:

Inhealth sector ,infectiousand non-communicablediseases, cardiovascul ar diseases, cancer, digdbetes,
hypertension, neurodegenerative etc.; in Energy and Transport: Smart cities, Photovoltaics,
Bioenergy, Smart grid, Off-gridsenergy production, Hydrogen generation, Automotive (including for
internationa standards), Energy storage (including batteries), Energy Efficiency; in | CT: Technologies
for societal challengessuchasuseof ICT for delivering health services, especialy totheelderly and
rura population, Healthinformation systemsfor increasing efficiency of hedlth services, tele-education,
|CT based solutionsfor efficient trangportation & storage of food grains, Increase efficiency of food
process ng establishmentsand ditribution systems, | CT based sol utionsfor environmenta monitoring
and state of the environment assessment using advanced networked mobile sensor systems (air, land,
and seaapplications). A detailed Conference Report isavailableat EC and DST website.

iv. 8"EU-IndiaS&T Steering Committee Meseting, was held at New Delhi on October 11,
2012

The8"EU-IndiaS& T Steering Committee meeting took placein New Delhi on October 11, 2012
under the co-chairmanship of Dr. T. Ramasami, Secretary DST from Indian sideand Dr. Wolfgang
Burtscher, DDG Research and Innovation, European Commission(EC) fromthe EU side.

Bothsdesagreedto build IndiaEU/M S Strategic ST1 collaboration based on principlesof reciprocity
and parity with co-investment of resourcesincluding fundsfor co-generation of values, knowledge,
productsand servicesthrough coordinated Joint Call joint Workshops/scientific Meetings/, Research
Training; Sharing/ ng large scaleresearchfacilities, Innovation Prizesetc. Inthisregard, the
meeting among othersagreedfor:

i)  creationof IndiaEU/MSGroup of Senior Officia; athreetier structure(GSO, GSO Working
Group and Thematic Group) for streamlining governance of bilateral/multilateral India-EU/
Member State Research & Innovation Partnership at policy-framework-thematic expert’s
dialoguelevelsto provide solutionsfor tackling maor societal challenges. It also subsumes
participation of Industry at al threehorizonta levels.

i)  development of India-EU Flagship Project on Affordable Healthcare with co-investment of
resourceswith focus on diabetes, cancer, neurodegenerative and infectious di seases

i) launch of New INDIGO - ndiaDST Call on Energy & Transport;
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Vi.

iv)  Endorsement of Expression Of Interest(EOI) for collaborationinimaging infrastructureinlife
sciences between Indian Bioimaging Consortium & EU Bioimaging Consortium;

V)  building amonitoring mechanism for Indo-European water research & deployment projects
that beganin 2012;

8" Meeting of India - ELZSEienng
ar ® echnology G, eril T Ol @y P

. , 4, w “A ; (

Fig. 8.10

Kick-off Meetingfor LaunchingIndia-EU Water Research and Innovation Projects

Kick-off Meeting for EU-IndiaWater Research and Innovation Projects, washeldin Bangaloreon
October 10, 2012. Four India-EU water research/depl oyment projectsacronym asNAWATECH,
SWINGS, ECO-INDIA and SARASWATI were launched during the meeting steered by DST
designated Indian Scientific Expert Committee and EU Directorate of Research & Innovation
(Environmental Research Unit). These projectsaim at devel opment of appropriatetechnologiesfor
wastewater trestment, recycling and reuse; and water purification. Thesetechnologieswill bedeployed
at select Indian locationsfor itstesting at pil ot scale. Thusthe collaboration seeks co-devel opment /
deployment of holistic, durable, most effective affordable, sustainable, socially viable, technology-
based solutionsto resolving societal challengesrelated to water. Thisunique opportunity, first of its
kind, was attempted to connect India-EU S& T Cooperation with DSTsnationa mission onwater
technology, WAR[Winning, Augmentation and Renovation].

India-EU Joint Projectsin Solar Energy launched

Inresponseto 2™ EU-Indiajoint Call, two India-EU Solar Projectswere co-funded to the tune of
3million Euro equivalentsfrom each side (DST & DGResearch,EC);

»  ESCORT focusing advancement of Dye Sengitized Solar Cell technology for devel opment of
efficient Solar cell based organic and hybrid technology; and
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» OISC/LARGECELLS- conjugated polymer & hybrid system for polymer based solar cells
with enhanced efficiency,aiming at enhancing Indiaparticipationinroll inroll manufacturing
processtesting and validation of materialsand solar cells.

Thesemulti partner projectswould helpin networking Indian and EU scientificingtitutionssuch as.

»  |ICT Hyderabad, 1T Delhi, SOPL Hyderabad, CEL Delhi; CNR Italy, EPFL Switzerland, 1 T-
IT, DSL UK fromIndianand EU siderespectively [under ESCORT] and

»  NIIST Trivandrum, [1SER Trivandrum, University of Madras, 11Sc, Bangalore, INCASR
Bangalore; UBT Germany, UOT Netherlands, Technical University of Denmark, Negev
Univergty Isragl, Graphic-Electronic Denmark[under OISC/LARGECELLS) fromIndianand
EU siderespectively.

vii. India-EU Collaboration in Imaging I nfrastructuresin Life Sciences

AnlIndia-EU Workshop on‘ International CollaborationinImaging Infrastructuresin Life Sciences
wasjointly organized by National Centrefor Biological Sciences(NCBS) Bangaloreand * Euro-
Bioimaging’ in Bangalore on September 21, 2012, to identify and discuss synergiesand potential
collaborationsinimaging facility resources(sharing,user access, services, training, facility operation-
management at the nationd level and together with Euro-Bioimaging, operation.

DST participated intheworkshop . ThisIndia-EU Workshop culminated information of an () India
Bio-imaging Consortium’ coordinated by NCBS; (b) A joint Expression of Interest (EOI) by ‘ India-
Bioimaging' and‘ Euro-Bioimaging’ for India-EU Bio-imaging resource sharing/collaboration with
thrust amongd otherson (i) training of Indian Bio-imaging facilitiesmanagersand users(ii) srengthening
new techniquesin Indian Bio-imaging facilitiesby leveraging Euro-Bio imaging expertiseand (iii)
accessing Euro-Bio-imaging facilitiesby Indian experts. Theinitiativewaslater endorsed by the 8"
India-EU S& T Steering Committee.

viii. India-EU Seminar/infor mation Campaign wasor ganized

India-EU Seminars/Information Campaignswithin Indiahave beenjointly organised, inan effort to
step up outreach and dissemination of India-EU S& T collaboration opportunitiesthat are co-funded
or supported under FP7 withintheambit of IndiaEU S& T Agreement. These campaignshavefound
itsimpact whereby theIndia-EU S& T Agreement has:

»  Directly influenced implementation/ approval of 16 India-EU research projects (out of * 100
applicationsreceived) in solar energy, waste water management and reuse with co-funding of
Euro 34 M (50:50 shared by EC and DST) based on India-EU Coordinated Joint Calls;

> Indirectly created favorable condition for participation of Indian scientistsin FP7 Research
Projectswhich resulted in Indiabecoming the 4" largest country from outside Europein FP7
(after Russia, USA, China) inkey research areas of hedlth, environment, energy, food agriculture
and biotechnology .

iX. Mid-term Review of 5India-EU projectsin Computational Materials Science

Thefirgt EU-IndiaJoint Cal waslaunched in 2009 in the areas of Computational Materials Science.
Total 6 projectswereimplemented with co-investment of 5 million Euro equivalentsfromeach side.
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Themid-term review of these projectswas carried out in 2011 with the broad view of developing
S& T output-input correlation and to receive feedback from scientist on how thisnew typeof cal has
been received by the scientific community and how intheir opinion DG RTD and DST havehandled
thecall, in order toimprovefuture potential callsand handling of the projects. Key achievements/
findings for these 5 India-EU research projects on computational materials science (at the
mid term stage with evaluation criteriaand joint eval uation procedure very clear up front.) being as
folows

»  Theseprojectsarehelping in generating critical massof trained young researchers(-71 PhD/
Postdoc in niche areas of computational modeling for design and devel opment of new micro
and nano scalemateriasfor industria use such ashydrogen storage, GHG absorption materias,
transition metal oxide based material for microelectronic devices,

»  Theseprojectsareresultingin 105 publicationsin peer reviewed journds, with 10joint publications
involving at least one European & Indian scientist/author;

»  Patents have been filed from Indian side under two of the India-EU projects (AMCQOS,
MONAMI);

»  Two-way mohility trendsreved ed that rel atively moreof Indian research sudentsvisited Europe
(25/14) whilerelatively more of European senior scientistsvisited India(36/21).

The specific added valueof EU-Indian collaboration projectswas summed up as: Better exchange
of and accessto bright students; Complementary expertise; Promotion of research ambassadors;
Nucleation pointsfor other research collaborations between EU and India; Overall the call was
perceived to have been well focused and transparent;

ASEAN-IndiaS& T Cooper ation

i. 1% ASEAN-India Science and Technology Senior Official Meeting (S& T SOM)-cum-9*"
ASEAN-IndiaWorking Group on Scienceand Technology (AIWGST-9) held at New Delhi
on September 11,2012

In run up to the ASEAN-IndiaCommemorative Summit to cel ebrate 20" anniversary of ASEAN-
Indiadialoguerelationsat New Delhi during Dec 20-21, 2012, the 1% ASEAN-IndiaScience and
Technology Senior Officia Meeting (S& T SOM)-cum-9" A SEAN-IndiaWorking Group on Science
and Technology (AIWGST-9) and 3 Mesting of Governing Council of ASEAN-IndiaScienceand
Technology Development Fund (AISTDF) was held at New Delhi on September 11-12,2012. The
Meeting was co-chaired by Dr. T. Ramasami, Secretary, DSTon behalf of GOl and Dr. Mai Ha,
Director General, DIC, Minister of Science & Technology, Vietnam on behalf of ASEAN .

Themeseting envisoned development of ASEAN-Indiaenhanced S& T partnership that focused on
ST collaboration, sustainableand inclusive devel opment ; thematic tracksfor STI cooperation that
appeal to and offer desirableimpact on citizens of the two regions. The meeting al so encouraged
trans-nationa variable geometry approach for collaboration besidesIndia s proactiveinitiativesto
empower CLMV (Cambodia, Lao PDR, Myanmar and Vietnam) nationswithin ASEAN region. It
also suggested hosting of ASEAN-IndiaS& T Ministerial Meeting at Brunel Darussalam on Dec 1-
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2,2012 onthemarginof ASEAN Informa Ministerid Meeting on Science& Technology (AIMMST)
to adopt joint vision and pathways on ASEAN-India Enhanced STI Cooperation beyond 2012.

Themeeting approved 5 new ASEAN-IndiaS& T collaboration activitiesviz (i) Participation of
ASEAN Member States studentsin 20" Indian National Children Science Congressat BHU, Varanas,
Dec 27-31,2012(AlF); (ii) ASEAN-India Program on Quality Systemsin Manufacturing to be
implemented by NABL, Indiainvolving USD 153,000 for 3years(AISTDF). (iii) ASEAN-India
Workshop on Marine Biotechnology at N10O, Goain 2013 with the support of USD 119,217 (AlF);
(iv) TwoASEAN-IndiaHagship Programsunder AISTDF framework inthefield of Hedlth (Mdaria)
& Disaster Management (Multi-hazard Early Warning Systems) (v) Maintaining USD 1 Millionin
AISTDF at any giventime out of which ~USD 600,000 to beexclusively supplemented by DST in
the FY (2012-13). The 3 Governing Council of AISTDF which met on September 12, 2012,
approved the proposed new ASEAN-IndiaS& T activitiesfor funding. Meeting noted that two
ASEAN-Indiaportason Technology, Information & Commercialization and Intellectual Property
and ASEAN-India S& T Digital Library may be co-launched around the ASEAN-India
Commemorative Summit MestinginIndia

ii. ASEAN-IndiaTechnology Mission cum Expert Meeting on Functional Food

Thailand (Thalland I ndtitute of Science& Technology Research) hosted theA SEAN-IndiaTechnology
Mission cum Expert Meeting on Functional Food at Bangkok under the framework of AISTDF
(ASEAN-India Science & Technology Development Fund). Representativesfrom India(CSIR-
CFTRI, MoFPI, ICAR-CIPET) and 10 ASEAN Member States participated in this event. The
mesetingidentified theresearchtopicsfor 2012 ASEAN-Indiacal for proposassuchas: i) Enrichment
of ricethat hasdesirablenutrientsii) Tropica fruit and vegetabl e processing technol ogy improvement
and value added product devel opment-diversification. iii) Alternativesfor sugar-fat for combating
growing incidence of diabetesand other rel ated consequences (obesity, inflammation). It so agreed
to the representation of Indian Scientific team inthe 13" Biennial ASEAN Food Conference on
Nutrition & Food Science at Singapore on Sep12-13, 2013 and organization of ASEAN-India
Workshop on Functiona Food Policy and Regulations.

iii.  ASEAN -IndiaTechnology Mission/Wor kshop on Renewable Ener gy

The Workshop on Renewable Energy organized jointly by MNRE-DST- MEA-GITA-ASEAN
Secretariatin New Delhi, Indiaon 5-6 November 2012. The Workshop included aspecific session
on“2012 ASEAN-IndiaCal for Proposasin Renewable Energy R& D" for identification of research
topicsof commoninterest.

Based on the deliberations at the session, the strategies proposed for strengthening IndiasASEAN
cooperaioninclude:

» Organizing Study Missions from India to ASEAN region for exploring synergies and
complementaritiesinvariousrenewableenergy areas

»  Organizing ASEAN-IndiaJoint Interaction Meeting for sharing experiencesarising from new
concepts such as: (a) renewabl e purchase obligation under electricity act, (b) feed-in-tariff
system for renewable electricity being fed into national electricity grids, and (c) off-grid
decentralized renewable options.
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» Mapping of technology needs of Indiaand ASEAN countries by GITA related to various
renewable energy areas (such assolar, bio-fuels, hydrogen and wind energy).

Developing and implementing IndiasASEAN joint programsand projectsin renewableenergy .
ASEAN-IndiaCommemor ative Summit

ASEAN- IndiaCommemorative Summit washosted by India inNew Delhi, India, on 20 December
2012, to commemorate the 20" Anniversary of the ASEAN-India Dial ogue Relationsunder the
themeof “ ASEAN-IndiaPartnership for Peace and Shared Prosperity”. ASEAN L eaderswelcomed
India s consistent support for ASEAN integration, theASEAN Community building processand
ASEAN-Indiacooperation through contributionsviaA SEAN-IndiaFund (AlF), ASEAN-IndiaGreen
Fund (AIGF), ASEAN-IndiaScience & Technology Development Fund (Al ST DF) asa so through
direct financia assistanceto variousresearch and devel opment initiatives.

Onthisoccasion, aASEAN-IndiaVision Statement wasissued whereintheLeaders  adopted
thefollowing

- declarethat ASEAN-IndiaPartnership standselevated to astrategic partnership ;

- will strengthen socio-cultural cooperation and promote greater people-to-peopleinteraction
through increasing exchangesin culture, education, youth, sports, creativeindustries, science
and technology, information and communication technology and software, human resource
devel opment and scholarly exchanges,

- appreciated India’scommitment to continue the special focusonthe CLMV countriesthat
represent a bridge between ASEAN and India by intensifying focus on human resource
devel opment and capacity building e-initiatives, particularly inthefieldsof informeation technology,
scienceand technology, English languagetraining, among others, effortsunder the M ekong-
Ganga CooperationfromtheUSD 1 millionannua IndiaCLMYV Fund.

- cdlfortheformulation of specificinitiativesto achievetheobjectivesof thisVision Statement,
which would befunded through theAlF, AIGF, and AISTDF.

S& T Cooperation under BRICSFramewor k

BRICS SherpaMeeting hosted by India on March 27, 2012

Indiais the current chair of BRICS (Brazil, Russia, India, China, and South Africa) Group.
DST(IMRCD) participated in the BRICS SherpaMeeting at New Delhi on March 27,2012 and
contributed to finalizing the Paraon BRICS STI Cooperation & Action Plan 2012-13 inthe‘ Delhi
Declaration” during the4™ BRICS Summit hosted by Indiain New Delhi on 29 March 2012 and
attended by the Heads of States of respective BRICS countries. The Joint Statement Delhi
Declaration took note of themeeting of S& T Senior Officialsin Dalian, Chinain September 2011,
and, in particular, the growing capacitiesfor research and devel opment and innovationin BRICS
countries. Theleadersof the BRICS countriesreiterated that BRICS countriesmust encouragethis
process both in priority areas of food, pharma, health and energy aswell asbasic researchinthe
emerging inter-disciplinary fieldsof nanotechnol ogy, biotechnology, advanced materiasscience, etc.,
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and flow of knowledge amongst our research institutionsthrough joint projects, workshopsand
exchange of young scientists. Delhi Declaration a so approved Second BRICS Senior Officias
Meeting (SOM) on S& T to be hosted by South Africa

i. 29 BRICSS&T Senior Official Meeting (SOM)

Pursuant to Joint Declaration of 4" BRICS Summit heldin Delhi onMarch 29, 2012, the 2™ Meeting
of BRICS Science and Technology Senior Official Meeting (SOM) was held at South Africaat
Pretoriaduring November 7-8, 2012 and I ndia participated in thismeeting. Pentalateral BRICS
S& T dliance and partnership wasbetter perceived in the context of BRICS significanceand identity
inglobal affairs. Hurrying dowly for cohesive-coherent S& T projectsapproved involving al the5
member nationswasthe consensus.

The 2@ BRICS S& T SOM discussed, amongst other things, Establishment of Framework of
Cooperation (Operationa Mechanism, MoU/ POC for 3-5years,); |dentification and prioritization
of converging S&T thematic areas of cooperation (for Joint Workshops/Training /Joint
Projects);Funding instruments'mechanism (that ensures co-investment of resources, including funds
to undertakejoint R& D projects). Inthisregard, the meeting among othersagreed for:

i)  Building upon the elements of and concluding BRICS Penta-lateral Memorandum of
Understanding (MoU) on ST Cooperation which shal serveasaforma cooperativeframework
for BRICSS& T initiativesand congsting of articlesdevoted to scientific objectives, key principles
guiding principles, thematic S& T priority areas, modesof cooperation, governancestructure,
financia and administrativenormsetc;

ii)  Undertaking BRICSThematic Meetings/Workshop during 2012-2013,with identification of
lead country onthebasisof their relative areas of strength, competence, importancefor forging
BRICS STI collaboration. In thisregardsthe respective BRICS countries hasindicated their
willingnessto takelead rolein the specific areas asindicated bel ow

Brazl: Climatechange—Natural Disaster Mitigation;

Russa  Advanced Materias, Nanotechnology, Innovation

China: Renewable Energy —Solid State Lighting, New Energy Vehicle;
SouthAfrica: Astronomy , Health -HIV, AIDS

i) Indiahostingthe 3YBRICSS& T SOM in Indiaaround Nov.2013 and taking alead rolein
working towards the conclusion of BRICS MOU on STI Cooperation as one of the key
deliverable besidesfeedback from the 4 BRICS Thematic Workshops/M eetings schedul ed
during 2012-2013.

iii. BRICSAgricultural Expert Working Group M eeting

DST participated inthe 2@ BRICS' Agricultural Expert Working Group’ meeting organized by the
Department of Agricultural Research and Education (DARE), (ICAR) on 28" August 2012, at New
Delhi. The Group deliberated on identified themesviz.(i) Creation of agricultural information base
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system; (ii) Development of general strategy for ensuring access to food for the most vulnerable
population; (iii) Reduction of negativeimpact of climate on food security and adaptation of agriculture
to climate change; (iv) Enhanced agricultura technol ogy cooperation and innovation.

Indiatabled action pointson * Agricultural technology cooperation and innovation” whichinclude
inter-alia, establishing astrategic co-operativealliance; an agricultural technological cooperation
forum; conferencesand seminarsand cooperation in the area of fisheries; development of biomass
energy, crop residuerecycling; conducting collaborativeresearch on low carbon fishery technology,
emissionreduction of fissonvessds, carbon sink function of aguaculture and recycling of aguaculture
systemetc.

DST proposed synergistic action by the two Departmentsin view of potential common actions
pointsof Agricultural Expert Working Group and that of the Working Group on‘ Science Technology
and Innovation’ which hasidentified STI co-operation in priority areas such as: Exchangein
information on ST policies, food security and sustainable agriculture; climate change renewable
energy; nanotechnology; basic research, technol ogy transfer etc. through activitiessuch as personnel
exchange, joint training programs, sharing of megaresearch facilitiesand data, thematic workshops
and collaborativeresearch.

S& T Cooperation under IBSA

i.  IBSA Nanotechnology I nitiative Technical Review Workshop & back toback IBSA Meeting
on Funding

Technica Review cumWorkshop of “I1BSA Nanotechnol ogy I nitiative Project (2009-2012)” supported
under theIBSA S& T Cooperation framework, that had received funding from DST,CNPg & NRF
on behalf of IBSA countrieswasorganised at Pretoria. Thesalient featurewhich emerged during the
meeting was scientific progresswas made despite the heterogeneitiesin thefinancial systemsand
grants accessible to flagship project’s scientific teamsin IBSA Countries for the spectrum of
collaborativeactivitiesunder 5 thematic areaAdvanced Materid's, Energy, Health, Water and Human
Resource Development. All the IBSA countrieshad played an activerole and co-funded human
resource capacity buildingin nano science and technol ogy through organization of 31BSA Nano-
schools(Brazil in Energy; S. Africain Hedlth, Indiasin Advanced Materid s) with 70—2100 participants
/nano school consisting of young researchers, faculty from all the relevant academia-research
laboratoriesof IBSA countries. With regard to theway forward on theimplementation of theIBSA
Nanotechnology Initiative, themeeting agreed on thefollowing:

- Itwasdecidedthat IBSA Nanotechnology Initiative'sProject Coordinatorsmay redefineandredign
the project proposal (clearly defined deliverables, milestones, project partners) through mutual
consultations and submit the revised proposal within two months. South Africaindicated that from
their side, anumber of workshops have been conducted to re-define the project proposals. It was
recommended that both Indiaand Brazil then redefineand dign the projectsand thiswill befollowed
by ameeting between the respective countries on each areabefore submitting.

- Itwasagreedthat theIBSA nanotechnology project would restart from 1 June 2012 with theinitial
duration of the project two yearsin order to match with Brazil project duration.
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- Tokeep parity with Brazil, Indiaand South Africawill cover al costs(domestic and internationd) of
studentswhen sending themto Brazil under theIBSA nanotechnology project. Ontheother hand,
Brazil will cover al domestic and internationa costswhen sending studentsto South Africaand India.

ii. |IBSA Satellite Technical Meeting

Indiaconducted IBSA Satellite Technical Meeting (hosted by 1SRO, Bangal oreon 23 Oct, 2012),
pursuant to the decision agreed in the 8" Meeting of IBSA Joint Working Groupon S& T (at Pretoria
inOct 15, 2011). Participantsfrom Brazil- S. Africa-Indiadwelt onthe meritsof developing IBSA
Satdlliteand preliminary detailsof developing 100 kg IBSA Satellitefor spaceweather applications
and sharing technical responsibilitiesby each participating nation. All thethree s desagreed tofindize
the scientific objective of the proposed IBSA satellitefor space weather studies, Prioritized list of
instrumentswould be drawn based on the reliability and a so itsrelevance to meet the scientific
objective, to define the following through subsequent technical interactions: Orbits; Launch
requirements; Satellite-launcher interfaces, Mechanical separation system; Mission-specific ground
segment set up in three nations; Mission operation scenario; and Datapolicy and sharing and finally
preparation of aProject Document adopting thetemplate of IBSA Joint Working Group (JWG) on
Scienceand Technology for exploring thefeasibility for redlization.

iii. Two IBSA Trilateral Wor kshopsor ganized

Pursuant to the decision agreed in the 8" Meeting of IBSA Joint Working Groupon S& T (held at
Pretoriain Oct 15, 2011), Indiaparticipatedin two IBSA Workshopsin the areas of Oceanography
& Antarctic Research (in Brazil), Health Sciences (in South Africa).

i. 1OR-AcademicGroup (IORAG) Meeting

DST (IMRCD) participated in 18" IOR-AG Meeting at Gurgaon on Oct 29, 2012 and made
interventionson behalf of Indiaon‘1OR Regiona Centrefor Science, Technology and Transfer
(RCSTT)’ relevance, consultation with National Focal Point for developing regional scientific
cooperation projects/action plans, and funding systemsavailablefor RCSTT driveninitiations. The
IORAGAction Planfor 2012-13 took on board DST’ sinterventionsviz., i) utilization of RTF-DCS
Fellowship program by deve oping countriesamongst |OR-ARC Member countriesandii) participation
of IOR-ARC Member Country delegatesin 100" Indian Science Congressat Kolkataduring Jan
3-7,2013.

i. India’'sMinisterial interventions in the 40" M eeting of the Car negie Group

I ndiaparticipated in the 40" meeting of the Carnegie Group of ScienceAdvisersto the Heads of the
States/Government of G-8, O-5 nations (Brazil-1ndia-China-South Africa-Mexico) and EU on June
29-July 1, 2012 at Constance, Germany. Secretary DST along with Head (IMRCD) as Souse
Sherpaprovided India sMinisteria interventionson three thematicissues during the course of the
informal discussions, asgivenbelow:
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(@ ‘Researchfor addressngdemographic changes -The Carnegie Group Meeting suggested
making of aninventory of policiesof variouscountriesfor responding to ageing & gender
specific differentiated responseto ageing, aswell asenhanced international cooperationon
disease prevention, biomedical devicesfor elderly, orthopedic- locomotor disabilities and
neurodegenerative diseases. An international frameworks to define and deal with
inter national migrationsand mobility was aso proposed by the Group. However, India
favored bilatera and multilaterad R& D partnershipson research areasrdating to hedth carefor
ageing population. biomedica devicesandimplantsrequired especidly for theageing population
at affordable costs. Indiaa so proposed to have“ Observer Status’ to the European programme
on“MoreYears, Better Lives'. Indiaa so offered sharing itslessonsand dataon “ Research for
Enabling Elderly inHedthy Living”. Thechangein paradigm of “Diseaseand Cure’ to“Hedth,
Prevention and Behavior” was proposed as aproactive societal response to demographical
dterations.

(b) ‘S&T Policiesfor Fostering Disaster Anticipation and Resilience' - India, being one of
themost vulnerable nationintheworld to natural hazards, sought international cooperationin
precursor sudies, vulnerability assessment, improving reliability and spatial accuracy of prediction
and flood modeling. Indiahowever wasrecognized for its competenciesin Tsunami Warning
Systemsat INCOI SHyderabad that hasbeenissuing reliableand well timein advance advisories
on tsunamis over Indian Ocean region. Recognizing that nationsfrom region to region are
vulnerableto different natural hazardsand that integration of datafrom various sourcesfor
reliable monitoring-forewarning to vul nerable popul ations pose maj or chalenge, the Carnegie
Group meeting agreed for an inter national meeting on disaster scenariosfor different
regions that can be best addressed through international cooperation. India agreed and
subsequently participated inthe meeting jointly organized by EC, UN, and World Bank on 6"
Dec.2012 at Brussels.

(c) ‘Promoting I nternational STI Cooperation for Transition to Green Economy’.

Indiaprovideditsview on maor impedimentsin international cooperation on research and
devel opment of green technol ogieswhich could begrouped intoissuesof (i) globa funding; (ii)
right type of manpower and human capacity; (iii) institutional capacitiesfor R& D on green
technologies;(iv) essentidity of contextua referencing of green technol ogiesto gpplicationsand
(v) sharing/ accessto technologies. It a so flagged the green technologiesbeinginthe private
domainsand governed by IPR regimeand lack of ‘ specid and differentia treatment’ provison
to developing countriesin the multilateral agreementsas other issues. Innovationsin policy
paradigms to “include the excluded” by devel oping knowledge commons through public
investmentswas suggested. Indiaa so shared itsinitiativesinthe areaand further suggested (i)
creation of Global Green Economy Fund and (ii) Promoting North-South and Triangular North-
South-South Cooperationin Green Technologies. The Carnegie Group meeting suggested setting
upa‘Global Forum on Green Ener gy Technology” under the aegisof German Academy of
Sciences, for monitoring the programsin devel opment of green economy; building morerobust
regulatory frameworks; putting in place effective communication strategies; and factoring
innovation-reward relationship.
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ii. Meetingof theSenior Officialsof Carnegie Group, theUnited Nationsand theWor|d Bank
on Disaster Anticipation and Resilience

DST (IMRCD) participated in the Senior Officials Meeting of the Carnegie Group, the United
Nationsand the World Bank, organised by the Joint Research Centre of the European Commission
on 6 December 2012 in Brussels. Themeeting deliberated on need for identification of key areasof
cooperation and good practices on disaster anticipation and resilience. Recognising that disaster
anticipationandresilienceisagloba chalengerequiringanincreasinglevel of internationa cooperation,
themeseting concluded that (i) Morescienceisneeded for devel oping expertisein disaster management;
(if) Morerobust dataand modelling are needed; (iii) The links between science and policy and
scienceand society areof utmost importance. It a so suggested that cooperation could taketheform
of aGlobal Multi-Hazard Partnership (with focus on disaster risk reduction and climate change
adaptation). It should create aframework alowing to build on already existing networksat regional
level totacklevulnerabilitiesthat countrieshavein common.

iii.  World-widedevelopment and oper ation of Global Research Infrastructure (GRIS)

DST participated inthe 39 meeting of the Group of Senior Officidsfor Globa Research Infrastructures
(GSO-GRI), on 3-4 April 2012 at Hamburg, Germany and articul ated key amendmentstothe* Draft
International Framework for Coherent and Coordinated World-wide Devel opment and Operation
of GRIS’ whichinter-alia, included that aspectsrelating to devel opment of GRIssuch asfunding;
governance; remote control ; monitoring; immigration policy of manpower haveto be cons stent with
nationa laws-policiesexisting fromtimeto time and that the national lawsand strategieswould take
precedence over theinternational framework. Indiaasoinsisted on option for bothin-cashandin-
kind contributionsto the devel opment of new GRI s, instead of thein-cash contribution only. Application
of theframework initially on pilot casesof singlesited, distributed and nationd facilitieswas proposed.
Indiad soidentified and proposed globalization of two of itsnationd infrastructuresin astronomy viz.
Indian Neutrino Observatory(INO) and 3 station of Laser Interferometer Gravitational Wave
Observatory (LIGO). The40" Carnegie Group onJune29-July 1, 2012 at Constance, Germany,
endorsed thedraft framework asmaturefor findizationand circulation as* suggestiveguidelines to
nationa Governments/ Agencies.

i. 2" Bureau Meeting of 12" Governing Council of NAM S& T Centre

The Second Meeting of the Bureau of the 12" Governing Council of theNAM S& T Centrewas
hosted by the Nepal Academy of Science & Technology (NAST) on behalf of the Government of
Nepd at Kathmandu during 187-19" March 2012. The meeting waschaired by Prof. Dr. Mahmoud
M.A. Sakr, Vice President, Academy of Scientific Research and Technology (ASRT) of Egypt;
Head (IMRCD) on behalf of Secretary DST asex-officio Vice President of the Bureau ; and Ms.
Mmampe Chaba, Chief Director, Department of Science& Technology (DST) of South Africa. In
the Bureaumeeting, DST offered support for three new international scientific programmesof interest
to Indiato beimplemented by the NAM S& T Centre during 2012-2015, viz. (i) An I nternational
Training Programmeon Intellectual Property Rights(IPR) for Devel oping Countries, (ii) A Research
Training Fellowship Programmefor Developing Country Scientists (RTF-DCS) with Indiaasthe

240 ANNUAL REPORT 2012-2013



Destination; and (iii) An International Workshop / Training Course on Science Diplomacy for
Developing Countries. Further DST announced Govt. of India sdecisionfor increasingitsannua
membership subscription to NAM S& T Centre from US$ 10,000 to US$ 20,000 to be paid by
DST from 2012-13 onwards. Thishasled to around 10 other member countriestaking up similar
MeasUres.

Enhancement of I ndia’sannual member ship contribution toNAM S& T Centre

Pursuant to decision taken by 2nd Bureau Meeting of the 12" Governing Council of NAM S& T
Centreat Kathmanduin March, 2012. GOI doubled the annual membership contributionto NAM

S& T Centrefrom USD 10,000 to USD 20,000 from FY 2012-13 onwards. Theincrease hasbeen
effected asIndiaisconvinced about an important roleisbeing played by theNAM S& T Centrein
South-South Cooperation through awiderange of international scientific activitiesfor self-reliance,

human resource devel opment and finding tangible solutionsto theissueswhere S& T may makea
meaningful difference. Indiaisalso cognizant of more and more countriestaking membership of
NAM S&T Centre and sustained enthusiasm of its member countries to send their nomineesto
variousinternational scientific activitiesbeingimplemented by NAM S& T. With thisproactive step,
other member countriesaretaking smilar stepsinraising their current level of annua subscriptionin
view of thetangibleand intangible gainsaccruing to member countriesof NAM S& T Centre.

Acknowledgement of NAM S& T Centre's contributionsduring 16" NAM Summit at Tehran
The 16th Non-Aligned Movement (NAM) Summit at Tehran, Iran on Aug 26-31,2012 adopted a
declaration and, under the South-South cooperation, vide para 482.7, recognised the positive
contribution of the Centrefor Science and Technology of the Non-aligned and Other Developing
Countries, located in India, and expressed support for its strengthening cooperationin thefield of
science and technol ogy.

“International Advanced Training Program on Contemporary Strategies on |1PRs for
Developing Countries’

DST sponsored an* I nternational Advanced Training Program on Contemporary Strategieson IPRs
for Developing Countries’ organizedin Indiaby NAM S& T Centreat Manesar , Gurgaon, on July
16-20, 2012. Thetraining programme was attended by 36 traineesfrom 25 countries of Asian-
African-Latin American region. Secretary DST inaugurated the programme and remarked that India
initslead rolefocused on sharing experience amongst the participating countriesduring thistraining

program.

Indian expertsdwelt upon dementsincluding (i) the changing grammar of 1PR and new formations
outsdeWTO & WIPO (ACTA,IP5etc.,), that areimpacting devel oping countries differently than
therest; (i) nature of asymmetriesin accessto | Pin crucid domainsof hedlth, agriculture, traditiona
knowledge and practices, ICT; (iv) instances such as * Doha Declaration on Public Health’ that
represented acollective stand of severa devel oping countriesin playing withtheflexibility provisons
within TRIPSfor the broader concerns of affordable healthcare to masses. The participantsfrom
variouscountriesalso provided useful feedback facilitated by DST, GOl and NAM S& T Centrefor
added coveragein future | PR Training Programs
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iv. Research Training Fellowship for Developing Country Scientists(RTF-DCYS)

Asafollow up of theoffer madeinthe 2™ Bureau M eeting of 12" Governing Council of NAM S& T
Centre Bureau meeting asindicated above, DST hasassigned theresponsibility of implementing the
second phaseof itsprogrammeon‘ Research Training Fellowship for Devel oping Country Scientists
(RTF-DCY) for thefiveyear period (2012—-2017) uponthe NAM S& T Centre; DST awarded a
grant of Rs.5.03 croresfor Phasell RTF-DCS Program. Thisscheme aimsat capacity building of
developing countriesin S& T by giving opportunitiesof affiliation of incoming 20 deserving young
scientistsand researchersfrom NAM member countriesand other devel oping countrieseach year
with premier academic and research ingtitutionsin Indiafor aperiod of sx monthswith full financia
support includingtheir internationa travel ,loca hospitality, consolidated fellowship,research contingent
grant etc. .

TheNAM Centreinitiated action towardsimplementation of this new flagship scheme. Detailed
guiddinesfor thefdlowship programmewere prepared in consultation with thelnternationa Multilaterd
& Regional Cooperation Division (IMRCD) of DST and about 150 |eading Indian research and
academic ingtitutionswere contacted seeking partnership in RTF-DCS, out of which 63 ingtitutions
consented for affiliation of some Fellowswith them. In response to the announcement for 2012-13
circulated in September 2012, morethan 300 applicationswerereceived out of which 181 applications
from 40 devel oping countrieswere short-listed for further consideration of the Indianingtitutionsand
fina sdection by an Internationa Selection Committee.

i. India-OECD S& T Engagement and Policy review

In order to recalibrate Department’s S& T engagement with the Organi zation for Economic Co-
operation and Devel opment (OECD) - aninter-governmental organi zation consisting of 34 member
countries, DST assessed itsinteractions and participation in various activitiesof OECD. It was
decided that while DST may continuewithitsongoing S& T engagementswith OECD, areasfor
future cooperation/engagements should be crystallized. Accordingly, inview of DST’smandate and
inconformation of India scurrent policy of sectoral engagementswith OECD, subsequently endorsed
by MEA, it was decided that DST should participate as regular Observer in the Committee for
Scientific and Technological Policy (CSTP). Observership will facilitate association with Working
Groupson Expertsin Science and Technology Indicators (NESTI); OECD Global Science Forum
(GSF); Working Party on Technology and Innovation Policy(TIP); Working Party on Research
I nstitutions and Human Resources(IRHR); Working Party on Nanotechnology (WPN); Steering
Group on Governance of International Cooperation on Science, Technology, and innovation for
Globa chdlenge(STIG) and OECD Globa Forum on the Knowledge Economy. Such engagement
will enablendia/ DST influencethework agendaof CSTP/ OECD by making them appreciateand
learn from India sknowledge, understanding and experience and incorporateits perspectivein the
OECD’spolicy recommendations.

ii. Participation inthe Meeting of Indian National Commission (INC) for Cooper ation with
UNESCO and Natural Sciences Sub- Commission deliberations

242 ANNUAL REPORT 2012-2013



Onbehdf of Secretary DST asthe Chair of INC Natural Sciences Sub-Commission, DST (IMRCD)
officersparticipated inthe July 31,2012 Meeting of Indian Nationd Commission (INC) for Cooperation
withUNESCO, chaired by Hon' ble Minister for Human Resource Devel opment, and itscongtituent,
INC'sNatural Sciences Sub- Commission deliberations.

Current and new engagementsfor UNESCO-IndiaS& T Cooperation were discussed by Natural
Sciences Sub-Commission members (DST, DBT, MoESs, MoE& F, ICAR, ICMR Reps, & Prof.
Sibgjit Raha, Bose I nstitute asan individual member). DST tabled thefollowing proposalsfor new
engagementswith UNESCO:

»  Indiamay support UNESCO declaring 2014 asInternationa Year of Crystallography. It would
alow Indiato showcaseits competenciesby hosting regional & internationa eventsbesidesits
engagementsinregional and multilateral collaborativeprojectsinthisfield.

> Indian expert scientiststo be nominated on UNESCO Panel for Comprehensive Evaluation of
its UNESCO Category-11 Centres.

»  UNESCO Study onInternationd Migration and Mobility of Scientificand Technica Professonds.
Thiscould begainfully used asaninput for nationa policieson knowledge based economy and
offer abasisfor building internationa frameworksand collaborations.

UNESCO may facilitate short-term vigting attachmentsof internationally distinguished scientists
at Indian science education and research establishments (such asl1SER, Universitiesetc.).

12" General Conference, 23" General Meeting & Ministerial Session of The World Academy
of Sciences (TWAYS)

The 12" General Conference and 23 General Meseting of TWA Swas co-hosted by the Chinese
Academy of Sciences(CAS), Tianjin Municipa People’ sGovernment, Ministry of Financeand Ministry
of Science& Technology, Peoples Republic of Chinaduringl8-21 September, 2012. Themeetingswere
attended by 9 Ministersof Science & Technology from Brazil-Argentina/South Africa-Kenya-Nigeria-
Rwanda-Zimbabwe/Chinaand Indiaa ong with the Presidents of Research Councilsand scientific agencies,
distinguished scientistsand internationa organizationsacrosstheworld.

TheThen Hon' ble Minister for S& T and ES Shri Vayalar Ravi made India sintervention in the
Minigterid Session: STI for Economic Growth & Poverty. Thisstatement included aninclinationinfavour
of PAN- Africadoctora fellowship program to behosted in Indiato promote Indiaasan S& T destination.

i.  Engaging Scientistsand Technologistsof Indian Origin (STI10s)

DST continued to engage Indian S& T Diaspora (ST10s) by facilitating visits of about 20 STIOsto
I ndian academicingtitutionsand researchlabsto leveragetheir expertisein areasof nationd relevance
under the Collaborative Projectswith Scientists & Technologists of Indian Origin Abroad (CP-
STIO) Program.
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ii. ParticipationintheSeering Group of PrimeMinister’sGlobal Advisory Council of Over seas
Indians(PM GAC- Ol)

PrimeMinister’sGlobal Advisory Council of OverseasIndians(PMGAC- Ol) hasbeenfunctioning
since 2009 with the objective to draw upon the experience, knowledge and skills of eminent people
of Indian Originindiversefidds. DST(IMRCD) participated in the 3 M eeting of the Steering Group
of PMGA C-OI convened by Ministry of OverseasIndian Affairsin New Delhi on July 30, 2012.
The Steering Group dwelt upon Indian diaspora sengagementswith home country on“Knowledge
Transfer, Science & Technology and Higher Education Collaboration”. DST apprised the Group
about the S& T fields, that have attracted greater response for partnership of home country peers
with STI1Osviz. Biomedica Science& Technology, Materias Science & Engineering; Information
and Communication Technol ogiesand Environmenta Sciences.

Sate Science & Technology Programme (SSTP) formerly known as“ Scheme for Assistance
for development of Sate Councils for Science & Technology” is the only scheme of the Central
Government focussed on the specific objective of promotion of Science& Technology at statelevel. The
scheme, formulated at theingtance of Planning Commission, isbeing implemented by Department of Science
& Technology (DST), Government of Indiasince V1 plan. The core support and programme support
provided under the programme has played animportant catalytic role and hasencouraged and facilitated
State Science & Technology Councilsto act asnoda organizationfor planning, formulating, evauating and
implementing Science & Technology activitiesat Satelevel. The core support provided by the department
has enabled State S & T Councils to equip themselves with requisite S & T manpower and office
infrastructurewhich has contributed to their effectivefunctioning. The programmatic support, on the other
hand, aimsto demonstrate, through carefully chosen projects, the contributions science & technol ogy
interventions can makein devel opment processof the State.

Inorder to givefocussed attention to identification and demonstration of S& T projectsincluding field
trials, agpecia mechanismintheform of Core Group on State S& T Demonstration projectsis present.
Themandateof thisCore Groupistofacilitateidentification of technologiesdeve opedinthe S& T indtitutions
andtofacilitatetheir field trial sand demonstration at asizeable scale so that benefit of intervention arequite
visibleinvarious States. Thisgroup, initstwo meetings considered 33 new projectsin diverse areas of
Socio-economic importance and also monitored 33 ongoing projects. The group recommended
demondtration of pecificindigenoustechnologiesinthefiedsof bio-fue, waste management, environment
protection, energy efficiency, decentralized energy generation, organicfarming concepts, mangrove protection
and water purification at appropriatelocations.

Someof theimportant achievementsduring theyear under various activity heads of the programme
areenumerated bel ow:

1. CoreSupporttoSateS& T Councils

e  Coresupport was continued to the State S& T Councils of 26 States/Union Territories. The
support was oriented to S& T manpower to strengthen S& T capabilities of the State S& T
Councilsto undertake programmesin newer and emerging areas. Anamount of # 14.71 crores
was provided under thisduring theyear.
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2.

Demonstration Projectsincluding Replication of SuccessM odels:

Under thisprogramme, technologiesdeveloped by national laboratories aswell asby State S& T
Councils were encouraged for field trials, demonstration and replication. Some of the major
achievementswereinthefollowing areas.

e Water Management: Project initiated on, mitigating Water Crisis by Roof top rain water
Harvesting structuresfor SC/ST householdsindrought proneregion of SouthernAndhraPradesh.
It is proposed to construct 400 Roof Top Rain Water Harvesting Structures for ST/SC
population. Awarenesswould be created among massesfor judicia useof safedrinking water.

CIRCULAR

Fig. 8.11: Proposed drawingfor Roof Top Rainwater Harvesting Sructure

e Mangrove Protection: Project initiated on “Integrated Mangrove-Aquaculture for the
Environmental Management and Socio-Economic Upliftment of Rural Peoplein Kerala™.
Aquacultureisanimportant activity in
the coastal zone of Kerala. But
mangrove denundation for aguaculture
iIsamaor issue in this area. Rapid
development of aquaculturein coastal
areashasrased worldwide concernon
itspotentia roleinmangrovehabitet |oss
Thisislikely to cause serious hazards
including vulnerability to cyclones,
tsunami etc. Effortsto control mangrove
deforestation and promote community
based management of remaining .
mangroveforestsaswell asreplanting Fig. 8.12
would help to mitigate some of the
worst impactson coastal villages. Scientific and mangrovefriendly type of agquacultureisthe
only dternativeto boost up fish/crimp production. The present project proposesto introduce
integrated mangrove aquaculture(silvofishery) model in selected coastal brackishwater area
covering nine districts in Kerala, as an attempt to make brackish water aquaculture more
environmentaly sustainable.

2
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Mangrove plantation in coastal area of Kerala

e Waste Management : A project on Demonstration of Waste Heat Recovery System
(Recuperator) in Pulverized Coal Fired Sted Re-rolling Millsinitiated in Punjab. The stedl re-
rolling millsoperating in Punjab function at athermd efficiency of 20-30% resultinginwastage
of hugevolumesof heat energy. Maor heat |oss (approx. 30-40%) isintheform of fluegases.
Under the present project improved recuperators would be installed to recover waste heat
from these gases, thereby enhancing the efficiency of industrial processes.

Recuperator at M/s. Lakshmi Steel Rolling Mills, Khanna, Punjab

e  Environment Awareness: A project on Up-scaling of mass production of patented technology
of organicendo-mycorrhizaand liquid formulation of abio-pesticidewasinitiated inthe state of
Karnataka. The project involves standardization of up-scaling technol ogy for mass production
of organic endo-mycorrhiza Glomusmosseae and liquid formulation of Trichoderma Viride.
Glomus mosseaeisavery effectivebio-fertilizer and Trichoderma Virideisan effective bio-
pesticide. Under the project data on the shelf-life, toxicity which are required for the
commercidization of thetechnol ogy would be generated and technol ogy woul d be disseminated
for mass production of the products (OF-AMF-GM) among innovativefarmers.

e  Environment Protection: A project initiated on Promotion of environmental friendly plasma
nitriding/nitrocarburizing processfor wear and corrosion resistance of industrial components.
Thisproject amsat setting aplasmanitriding/ nitrocarburizing sysemat Centra Tool Room(CTR),
Ludhianato cater todl theindustriesin Punjab for improving wear and corrosion resistance of
industrial components. A survey indicated that most of theindutriesget their componentssurface
hardened by conventional surface hardening methodslike gasnitriding and carburizing. this
sysemwill promotetheuseof eco-friendly plasmanitriding/ nitrocarburizing process, andincresse
awarenesson thisnew technology to theloca industriesin Punjab. Itisacollaborative project
between CTR, Ludhianaand FCIPT, Gujarat routed through Punjab State Council for Science
& Technology (PSCST).

e MicroHyde System: A 3 X 100Kw MH system was commissioned at perennial river
Sakthang Rong near Sange, Nyakmagongy, Dundri & Mohan Camp villagein West Kameng
district of Arunacha Pradesh. The project hasbeen commissioned in adecentralized modeand
completedinrecordtime.
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Micro-hyde turbineswith control Panel at Sakthang Rong, Arunachal Pradesh

e  SC/ST Upliftment : A seriesof projectsrelated to upliftment of SC/ST population involving
integrated traditiond livdihood sugtaining activitiesinitiated, in socialy and economically backward
areasof Chhattisgar h, Karnataka, West Bengal and Tamilnadu. These projectsinvolve
scientificinterventionsfor sustenanceof traditiond livelihood skillslikelivestock reering ,agriculture
and vocational trainingintraditiona craftswith people participation.

Fig.8.14: Livestock rearing, nutritional garden & Vermicultureprogram in progressin tribal areasof West Bengal

3. Information Exchange

Thefifteenth Regiona Mesting for the North-Eastern Region State S& T Councilsand Departments,
was held at Nagaland Science & Technology Council(NASTEC), KOHIMA during 19-20"
November, 2012. Thismeetingwasorganised in collaborationwith Nagaand Science & Technology
Council. The meeting was presided over and inaugurated by Sh. Neiphiu Rio, Chief Minister of
Nagaland and Dr T. Ramasami, Secretary(DST), GOI . It wasattended by S& T Secretariesof State
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and State S& T Council Headsfrom North-Eastern region. In addition resource personsfrom different
academicingtitutions, Universities, labs, central agencies, local NGOsand local central agencies
wered so present to sharetheir experiencesand hel pin mobilization of |ocation specific projectsand
problem shooting. Thetheme of the meeting was* Driving sustainable growth thr ough Science
& Technology”. Theplatformwasusedto review and discussthe statusof theexisting State level
S& T structuresaswell asfor identification of areasof mutual cooperation between State S& T
Councilsand Departmentsin their respectiveregions.

...... ~~=— OF
r MEETING
v REGIONAL ICILS & DEP. :
r CORRE (NORTH .
G SUSTAINABLE GROWTH THROUGH SCIENE

_DRIVIN

4. Location Specific R& D and Technology Development

Theprogrammesamedto providescientificintervention toloca specific problemthrough devel opment
of new technologies/ processfor benefit of the society.

Thefollowing new projects/programmeinitiated :

“ Establishment of aRural Training Facility at Hyderabad to Provide Comprehensive Diagnostic
Services for Common Genetic Disorders to Rural Populations has been initiated at Genome
Foundation, BanjaraHills, Hyderabad ; “ Scientific Technol ogy and Research Inputsfor the Upliftment
of Peoplefrom Weaker Section in Pithoragarh Disgtrict of Uttarakhand* hasbeeninitiated at Peopl€'s
Association of Hill AreaLaunchers(PAHAL) , ManasMandir , Cant Road , Pithoragarh , Uttarakhand
Pin: 262501 ; Study of bio-degumming and chemica depositiononmugasilk (Antheraeaassamend's
Helfer) fibersof Assam hasbeeninitiated at , Institute of Advanced Study in Scienceand Technology,
Paschim Boragaon, Guwahati-781035, Assam ; Effect of Parental Education, Ethicsof Research
Participation and Array Comparative Genomic Hybridizationin Subjectswith Mental Retardation
(MR) and/or Autisminitiated a Centrefor Tobacco Control, RML Hospita, New Delhi in collaboration
with Centrefor DNA Fingerprinting and Diagnostics (CDFD) , Hyderabad ; Biodiver sity and
Management of Aphidsin TemperateZoneof Indiawasinitiated at Sher-e-Kashmir University
of Agricultural, Sciences& Technology of Kashmir, Shalimar Campus, Srinagar-191121 ;
“Identification modification evaluation & knowledge transfer of novel rodent traps and
other ecofriendly rodent control methods in Tamil Nadu” wasinitiated at , Arul Anandar
College, Karumathur, Madur ai- 625514, Tamil Nadu ; “ Development of low cost technologies
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for increasingagricultural productivity and livelihood in someselected villagesin Chittoor
Dt.,AndhraPradesh wasinitiated at Centrefor Natur al Biological Resour cesand Community
Development (CNBRCD) , No. 41, RBI Colony , Anand Nagar , Bangalore — 560 024 ;
“ Efficient e-waste management through co-ordinated web service using WS-dependent space
hasbeeninitiated at Dept of Computer Science and Engineering., Vellamal college of Engineering
and technology, Viraganoor, Madurai-625009, Tamil Nadu. ; “ Delineation of Cadmium contaminated
soil and exploration of bioremediation strategiesfor removal and for environmental sustenance by
harnessing Arbuscular Mycorrhizal fungi and PGPR has been initiated at Dept. of Agricultural
Microbiology, TNAU, Coimbatore ; “ Conductive Concrete Blocks from Industrial Waste as
Electromagnetic Shielding materia hasbeeninitiated at Dept. of Civil Engineering, , Velammal
College of Engineering and Technology , Madurai-625009 “ Creation of Digital Repository of
thereports of student projects Programme : A flagship programme of Karanataka State
Council for Science & Technology , Indian Institute of Bangalore Campus, Bangalore;
“Plustree sel ection and devel opment of Ailanthus excel esa based agroforestry systemfor south-
west Haryana” . hasbeeninitiated at CCSHaryanaAgricultura university regional research station
Bawal (Rewari)-123501; “Study on Wild Edible Plants and Documentation of Ethnobotanical
Knowledge of Utilization Practicesassociated with different Tribesof Arunachal Pradesh” hasbeen
initiated at Arunacha Pradesh State council for Science and Technol ogy, Itanagar, Arunacha Pradesh
; “Assessment of copepods as Bio-control agents of mosquito larvae in standing water
bodiesof Punjab” hasbeen initiated at PunjabAgriculture University(PAU ), Ludhiana-141004
;“Wild Silk M oths: Geneticdiversity based on M or pho-molecular markersin North-Eastern
Region of India” hasbeen initiated at Nowgong College, Nagaon, Assam-782001

I mportant meeting/wor kshop supported :

» “Nationd ScienceMda2012 : Science Exhibitioninahamlet school in Usilampatti Educationd
Didtrict for Promotion of Science, Co-Operation and Health” was supported at Arul Anandar
College(Autonomous) , Madurai and organized during March’ 2012 : To provide an opportunity
for sudentsto enhancetheir scientific and technical knowledge by conducting their ownresearch
dudies.

» TheBrain Sormingsession on* Development of proposalson SSTP—LSR & TD and DP
“ hasbeen organized /supported at Jammu University , Jammu on 25" Sept’ 2012 — Around
50 Participants participated from J& K region, askill devel opment session for writing of the
proposal was also organized to create enthusiasm in the participantsto formul ate scientific
proposal on day to day need of the society.

» Theworkshop on the“ Soil Testing Kit — Ferticheck” attended at the SRL college,
Dhimishri , Sadabad , Agra on 28" Sept’2012 - Around 150 farmer participants were
participated inthe programme, 50 kitsweredelivered to thefarmersto getting thefeedback on
the devel oped technology of soil testing.

Some of the ongoing /completed activities:

1. Edablishment of arural centreat Kalwari Village, Jaunpur, UP to Provide Comprehensive
Diagnostic Services for Common Genetic Disorders to Rural Populations by CCMB ,
Hyderabad & GenomeFoundation , BanjaraHills, Hyder abad-500007

A pilot epidemiological study was supported to CCMB, Hyderabad / Genome Foundation for
establishment of therural centreat Kalwari Village, Jaunpur, UP. The Centre hasbeen functioning for the
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last two years. They have covered 20363 samplesof population and being analyzed for providing genetic

counsdling.
Coverage of epidemiological survey conducted
Village | Number of Number of % coverage Number of Number of %
families as families individuals individuals coverage
per Census covered asper Census | covered
35 3090 2869 92.8 21661 20363 94.0

Currently, Entry of demographic, anthropometric datafinished , Analysisof lipid profile on 2000
individuasisunderway.

The some of the analysisrepresent that thereisinstancesin the popul ation of the villages of Jaunpur
Dig. that femalemembersof severa familiesover four generationsdo not havefingersandtoes; families
having severa membersaffected with muscular dystrophies; and many familieshaving disabled children
born generation after generation. Thereforefor providing preventive measure, their genetic basisneedsto
be established by which it might soon be possibleto use biomarkers of genetic susceptibility toidentify
individual swith their enhanced or reduced risk of disease, andto createclinicaly useful diagnostic aswell
astherapeutic methods. The centreisaddressing thisprobleminrura sector and strongly felt that fruits of
Science & Technology asvisualized inthisproject isvery relevant for the population of the country to
reduce disease burden and there by saving therevenue of Govt. of India.

2. Estimation of Pesticidesand Heavy M etalsin Peopleof Bihar and Linkagewith Cancer at
Mahavir Cancer Sansthan, Patha— 801 505.

The present study was conducted to provide afirst report on the prevalence of familial cancersin
Bihar with therisk assessment of carcinogenic pesticidesand heavy metas. Carcinogenic pesticides
suchasadrin, ppDDT, ppDDE, ppDDA, aendosulfan, aendosulfan, chlorpyriphos, malathion and
monocrotophos, and arsenic heavy metal was selected and evaluated in the study by HPL C and
AASinstruments. Among the 38 districts of Bihar, high prevalence of prostate, testis, breast, ovary
and galIbladder cancer wasrecorded inthefollowing districts, Begusarai, Bhojpur, Buxar, Chapra,
Gaya, Gopaganj, Khagaria, Madhepura, Muzaffarpur, Patna, Samstipur, Swan, Saupd and Vaishdli.
Prostate, ovary and gall baldder cancer incidencesareremarkably linking to Gangetic zone of Bihar
with ahigh risk of arsenic persstencein ground water and drinking water. Elevated level (>100 ppb)
of arsenic over the WHO permissiblelimit (10 ppb) wasrecorded in the drinking water sources of
different blocksof Pathnaaswell asdifferent Gangetic region of the state. Nearly, 20 ppb and 4000
ppblevel of DDT residue wasaccumulated in blood and tissues respectively of diagnosed breast,
ovary, gd| bladder and prostate cancer patients. Among studied pesticides, DDT and endosulfan are
detected in the blood and tissue of most of the breast and ovarian cancer cases. Maximum 4,307 ppb
level of DDT and 324 ppb level of endosulfan wasrecorded inthe malignant tissue of breast cancers.
Among thestudied pesticidesresidue, DD T and endosulfan wasfound asmaximumin cow milk and
water samples. High concentrationsof DDT (maximum 22 ppb in cow milk and 13 ppb inwater
samples) and endosulfan (maximum 48 ppb in cow milk and 49 ppb inwater samples) were observed
inthemost of the samples collected from different blocks of Patnadistrict.
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3.  Metabolic genotypesasmodulator sof DNA and Chromosomal damagein per sonsengaged
inquarrying/ stonecrushing at Guru Nanak Dev University ,Amritsar 143 005

Inthe present study, the genetic health of individua sworking in stone-crushing operationshasbeen
assessed by studying chromosomal and DNA damagein their blood, buccal mucosaand urothelial
cellsand genotypingfor GSTT1,GSTM 1 and GSTPL(lle/Val) genes wasdonefrom blood genomic
DNA samples. Workershad mild and moderateformsof Chronic Pulmonary Diseaseonthe basisof
spirometric measurements. Self-reported hedl th effectsincluded frequent coughing (50.00%), shortness
of breath (50.00%), muscle and/or joint pains (33.33%), redness and itching of eyes (66.66%).
Reproductive performance reveal ed miscarriages (1.45%), abortion (9.45%), still births (4.72%),
low birthweight babies (4.72%) and infertility (1.11%) from pedigree analysis. Genetic damage,
oxidative stresslevelsand the pulmonary function test revea ed highly significant eevated (pd’ 0.001)
DNA (Fig.1) and chromosomal (Fig. 2) damagein peripheral blood leukocytes, buccal mucosacells
andtheurothelial cells. Alsothelipid peroxidation (p<0.001), total oxidant status (p<0.05) and the
oxidative stressindex (p<0.01) weresignificantly elevated inworkers. The genotypic frequency of
the respective recessive genotypes in workers was higher (32%, 43%, 7%) than in the controls
(19%, 39%,6%). The workplace exposure at the stone-crushing units has probably caused the
sgnificant genomicingtability, oxidative stressin theworkersbes desthe accompanying respiratory
distress. Thereforeworkersat stone-crushing unitsneed to be sensitized about their genetic hedlth as

genomicl damage canlead to maignancy.
- + - +
0 1
- -+ - +
n m

Dressers Loading Total workers Controls
tency in urothelial cells of Stone-crushing Unit Workers and Cont Figl Varying Comet tail lengths (40X) as indices of DNA Damage

Fig. 8.15

4. Biological control of two lepidopteran pests by two assassin bugs at &. Xavier’s College,
Palayankottai 627 002, Tamil Nadu.

1. Evauation of biocontrol potential of Rhynocorisfuscipes (Fabricius) and R. longifrons (Stal)
intermsof mortality factor, functional and numerical responsesand stageand host preferences
continued with different prey speciesexhibited positive biocontrol potential .
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2. Crowding of predatorsreduced thesurvival rate. Natural substrateswith plant materialsand
stones as substrates enhanced the survival rates of R. longifronsand R. fuscipes.

3. Thelifestagesof R. longifronsand R. fuscipessignificantly (P<0.05) affected the population
of larvae of Spodoptera litura F. and Helicoverpa armigera (Hubner) without affecting the
predatory arthropods. Theyield of seed cotton wasnot significantly increased by therelease.

4. Thechemica ecology prey-predator interaction by anadysing the body secretionsof prey suggest
that the predators prefer |epidopteran prey.

8.16: Rhynocorisfuscipespredating upon Helicover pa 8.17 : Rhynocoris longifrons predating upon
armigera Dysder cuscingulatus

T

8.18: A cotton agr oecosystem wher ereduviidsweremass 8.19 : Mass rearing of Rhynocoris fuscipes and
released R.longifrons
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ADMINISTRATION & FINANCE

RECRUITMENT CELL

Recruitment Cdl in thisDepartment isvested with theresponsibility of making recruitment to Group
‘A’ and Group ‘B’ (Gazetted) scientific and technical postsasrecruitment to these postsisexempted from
the purview of UPSC. The recruitment to these postsis made by the method of direct recruitment or
deputation (including short-term contract) or absorption as prescribed in the Recruitment Rulesfor the
relevant posts.

Recruitment Cell isalso vested with theresponsibility of in-situ promotion of departmental Scientists
under the Flexible Complementing Schemes (FCS) as contained in the Department of Science and
Technology Group‘ A’ Gazetted posts (non-ministerid, scientific and technical) Rules, 2004.

Besides, Recruitment Cell also deals with the proposals regarding recognition of Institutions/
Organizationsunder variousMinigtries/ Departmentsasscientific and technicd for the purposeof introduction
of FCS.

During theyear, recruitment hasbeen madeto two postsof Hardware Engineer on deputation (including
short-term contract) basisand two postsof System Analyst on deputation basisin NSDI, Department of
Science& Technology and onepost of ScientificAttachéinIndianMissonsat Washington on deputation
(including short-term contract) basis. Recruitment for eight postsof Scientist ' C', four posts of Scientist
‘D’, Onepost of Scientist‘F on direct recruitment basisisunder process. Recruitment for two posts of
Scientist*C’, onepost of Scientist ‘D’ on deputation basisand one post of Junior Documentation Officer
on deputation (including short-term contracts) basisisa so under process.

Proposa sfor extension of FCSintheNationa Sugar Institute (NSI), Kanpur, asubordinate office of
Department of Food and Public Distribution, under the Ministry of Consumer Affairs, Food & Public
Distribution and Implementation of modified FCSascirculated vide DoP& T O.M. No. AB-14017/37/
2008-Estt. (RR) dated 10.9.2010for R& D professionalsin S& T organizationsof CSMRS, New Delhi;
CWPRS, Pune and NIH, Roorkee are under process.

TheAssessment of eigibledepartmenta Scientists(From Grade‘E’ to*F') for in-situ promotion under
FCSfor review ason 01.07.2010 has also been done.

STAFF POSITION

DST hasatotal number of 228 Group ‘A’ and Group ‘ B’ (Gazetted) Officer. A detailed break upis
givenbelow :-
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Group Gened SC ST OBC PH Totd
Group‘A’

Sdentific 106 08 02 04 120
Non-Scientific 30 01 02 - 33

Group ‘B’

Sdentific 05 02 01 08

Non-Scientific 52 1 04 - 67

Totd 193 22 09 04 228

TRAINING

Department of Science & Technology, in consultationwith DOPT, other Scientific Departmentsand
variousorgani zationsinitiated an ambitious project of Human Resource Devel opment namely “National
Programmefor Training of Scientistsand Technol ogistsworkingin the Government sector” for scientific
andtechnical personnd during the X Planto meet the challengesof nationa development and international
competitivenessin S& T area. Considering the efficacy of the Scheme, the Department hasdecided to
continueitin X1 Plan.

2.

During theyear 2012-13, 41 training programmeswere planned to be held. A total of about
1000 scientistswill be benefited from these programmes. Thetraining programmesare being held on
varioustopicsasper following table:

S.No. | Nameof thetraining programme Ingtitute
1 Knowledge Management & Knowledge Sharing in Organizations I1PA, New Delhi
2 Science and Technology for Rural Societies CDM, NIAR, LBSNAA, Mussorie
3 General Management Programme ASCI, Hyderabad
4, Advance Techno Management Programme G level scientist ASCI, Hyderabad
5 Agro Biodiversity Conservation and Sustainable Livelihoods M S Swaminathan Research
Foundation
6. Genera Management Programme ASCI, Hyderabad
Multidisciplinary Perspective on Science, Technology and Society | NIAS, Bangalore
8 Capacity Building Programme for Technical Assistants of the I1PA, New Delhi
Science & Technology Department
9. Ethics and Values for Scientists & Technologists CDM, NIAR, LBSNAA, Mussorie
10. Soft Computing Techniques for Optimization Atal Bihari Vajpayee Indian
Institute of Information
Technology and Management,
Gwalior
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S.No. | Nameof thetraining programme Ingtitute
11 Workshop on “Research Methodologies For Scientists” AlIMS, New Delhi
12 IPR & WTO issues TIFAC, New Delhi
13 Green and Sustainable Technology The Energy and Resources
Ingtitute (TERI), New Delhi
14. Science Palicy and General Management Management Development
Institute, Gurgaon
15. Science, Administration and Research Management ASCI, Hyderabad
16. Communication and Presentation Skill IMTR, Goa
17. Climate Change and Carbon Mitigation Indian Council of Forestry
Research & Education, Dehradun
18. 12" Foundation Training Programme for Scientists and [1PA, New Delhi
Technologists of S& T Department GOI
19. Entrepreneurship Development & Management for Scientists Entrepreneurship Development
& Technologists Institute of India, Ahmedabad
20. Essentials of Finance and Research Methodology Amity Institute of Training and
Development, Amity University,
Noida
21 Accountability and Responsiveness in Scientific Organization Academy of Human Excellence,
Baroda
2. Climate Change, Forest Ecosystems and Biodiversity, Indian Council of Forestry
Vulnerabilities and Adaptation Strategies. Research & Education, Dehradun
23 Technology Forecasting, Assessment and Technology Management | NIAS, Bangalore
24, Technology Diplomacy CUTS, Jaipur
5. Science and Technology for Rural Societies CDM, NIAR, LBSNAA, Mussorie
26. Managing Technology Value Chains for Directors & Division Heads | ASCI, Hyderabad
27. A Primer in Administration and Management CDM, NIAR, LBSNAA, Mussorie
28 Financial Management in Scientific Organisation Indian Institute of Public
Administration (I1PA), New Delhi
29. Research Methodology and Data Analysis Indian School of Mines, Dhanbad
Natural Resources and Environment Management for Scientist Indian Institute of Forest
Management (1IFM), Bhopal
3L Managerial Effectiveness Enhancement Programme for Science IMTR, Goa
32 Emotional Intelligence at Work Place Center for Organisation

Development, Hyderabad
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S.No. | Nameof thetraining programme Ingtitute

3. Creativity and Innovation Management in Research Engineering Staff College of
India, Hyderabad

3. Managing Innovation and Technology Competitiveness ASCI, Hyderabad

5. Science, Administration and Research Management ASCI, Hyderabad

36. Management of R& D Projects Indian School of Mines, Dhanbad

37. Science, Technology and Emerging Trends in Governance for I1PA, New Delhi

Scientist and Technologists

3B. Capacity Building Programme for Technical Assistants of the DST I1PA, New Delhi

30. Decision Support Systems and Technologies Indian Institute of Foreign Trade,
New Delhi

40. Advance Techno Management Programme C, D, & E level scientist | ASCI, Hyderabad

41 Managing Innovation and Technology Competitiveness ASCI, Hyderabad

3. Under the Foreign Component of the Training Programme, 23 Junior Scientistswere deputed for five
day exposure visit to Japan and 22 Senior Scientists were deputed for five day exposurevisit to
South Africaduring thefinancia year 2012-13.

4. Women Component Plan - Under women component plan of the Training Programme ‘14’
programmeswere planned to be conducted exclusively for women scientistsin which about 350
Women Scientistsarelikely to avail the opportunity. Thetraining programmesare being held on
varioustopicsasper followingtable:

S.No. | Nameof thetraining programme Institute
1 Integrated Scientific Project Management Center for Organization Development,
Hyderabad
2 Finance Management and Audit Sensitization Xavier Institute of Management (X1M)
Bhubaneswar
3 MDI, Gurgoan Advance Techno-Management Programme
for Scientists
Communication and Presentation Skill IMTR, Goa
5 IPR and WTO issues Technology Information, Forecasting and
Assessment Council (TIFAC) Delhi
6. Science & Technology for Rural Societies Indian Institute of Public Administration
(I1PA), New Delhi
7. Technology Diplomacy Consumer Unity and Trust Society (CUTS),
Jaipur
8 Future Challenges to Society National Institute of Advanced Studies
(NIAS), Bangalore
9. Role of Scientistsin Community Resource Management Indian Institute of Forest Management
for Women Scientists (I1"FM) Bhopal
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S.No. | Nameof thetraining programme Ingtitute

10. Managing Change in Government Organizations IMTR, Goa

11 National Training Programme on Entrepreneurship Entrepreneurship Development Institute of
Development & Management for Women Scientists India, Ahmedabad
& Technologists

12 Biodiversity Conservation Wildlife Institute of India (WII) Dehradun

13 General Management Programme for WWomen Scientists ASCI, Hyderabad

14. The Science of Living Academy of Human Excellence, Baroda

5. Aworkshopfor theevaluation of training programme and findlization of training programmefor the
next financid year wasorganized during theyear. Nodd officersof dl thetrainingingitutes dongwith
anumber of scientists participated in theworkshop.

EXHIBITION

1. TheExhihition Cdl wasassgned anumber of respongbilitiesof organization of exhibition, participation
inthenational and international exhibitions. Inadditionit hasalso responsibility of coordinatingthe
work related to participation of Department of Science & Technology aongwithitsorganizationsin
theexhibition.

2. TheExhibition Cell has participated and put up DST Pavilionin I TF-2012 and will put up DST
Pavilionin Science Congress2013. The Cell hasalso played an activeroll in Inspire Exhibition
during October 2012. The Exhibition Cell aso participatedinanumber of other exhibitionsinvarious
statesduring theyear 2012-13.

HINDI SECTION

The Department of Scienceand Technology continued to make concerted effortsto promote the use
of Hindi inofficia work and to ensure compliance with the provisionsof the Officia LanguageAct, 1963
asamended in 1967 and Rules 1976 framed there under asa so the various orders/ instructionsissued by
the Department of Official Languagefromtimeto timewith aview to ensure proper implementation of the
Officia LanguagePolicy of the Government.

DST hasafull —fledged Hindi Section conssting of aJoint Director (O.L.) asssted by anAssistant
Director (O.L.) and other supporting staff which caters to the need of the Department of Science &
Technology and dsoits Subordinate offices/ Autonomous | ndtitutions. Besidesmonitoring theimplementation
of the Official Language Policy and the Annual Programme, Hindi Section arrangesfor in- service
training of the staff in Hindi Language, Hindi Typewriting and Hindi Stenography. It aso undertakes
trandation of the material received from various Sections/ Desks of the Department from English into
Hindi andvice—versa.

For promotion of useof Hindi in thisDepartment and to create conducive environment for theofficials
towork moreinHindi, various programmes are being undertaken:

e  All documentscoming under Section 3(3) of the official languageAct, 1963 like general orders,
notification, cabinet note, annual report and any paper whichisto belaidinthe parliament were
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issued bilingually in both Hindi and English. Lettersreceivedin Hindi wereinvariably repliedtoin
Hindi.

e  Withaview toencourageorigina scientificwritinginHindi, DST introduced “ Dr. Meghnad Saha
Award Scheme” . Under the scheme, bookswritteninthe year 2006 to 2008 wereinvited. Another

advertisement was published for inviting the entriesfor Dr. Meghnad Sahaawardsfor theyear 2007
and 2008.

e  Theofficersof Hindi Section conducted inspectionsof Subordinate offices/ Autonomous| ngtitutions
and 6 sections of the department regarding progressive use of Hindi.

e  Duringtheyear, quarterly meetingsof Departmenta Official Language | mplementation Committee
wereorganized regularly. Likewise, Hindi workshopswere organi zed to encouragethe officers/ staff
of the department to do their maximumwork inHindi.

e  TheHindi Advisory committee hasbeen recondtituted.

Hindi Pakhwarawas organized from 14 to 28 September, 2012 in the Ministry of Science and
Technology. Various Hindi competitionswere organized and the successful participantswere given cash
awardsand certificates.

PARLIAMENT UNIT

TheParliament Unit isassigned with the responsibility of handling entire parliamentary work of the
Department. It ensuresthat the parliamentary work pertaining to the Ministry of Science& Technology is
accomplished asper the prescribed schedule and procedures. The Unit maintainsliaison withthe Ministry
of Parliamentary Affairs, Secretariats of Lok Sabha/Rajya Sabha, and other Ministries/Departments
(induding Scientific Departments) withaview tofully dischargethe parliamentary obligetionsof theMinistry
of Science& Technology. The Unit aso coordinatesthe visitsof the Parliamentary Committeesto various
scientificingtitutionswhich areunder theadministrative control of thisDepartment.

RTI

Atotal of 400 RTI applicationsincluding 80 Appeal swerereceived for the period of 01-01-2012 to
15.12.2012. All applicationshave beenrepliedintime by the CPIOs. Appealshave been disposed asper
provisonsof RTI Act.

PUBLIC GRIEVANCES

A total of 512 grievanceswerereceived during theyear 2012 till 15.12.2012. Out of which, 334
grievanceswere disposed of by thedifferent sectiong/divisions.

CITIZEN CHARTER

Department hasdrafted Citizen Charter in consultation of Performance Management Division of
Cabinet Secretariat and uploaded on DST website.
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CHAPTER

AUTONOMOUS S&T INSTITUTIONS AND PROFESSIONAL
BODIES

The Department of Scienceissupporting 24 Autonomous | nstitutionswhich includes 15 research
institutions, 5 professional bodies and 4 specialized knowledge institutions and S& T service
organizationscovering avaried range of research and science and technol ogy aress. Theseautonomous
institutions have published more than 1500 papersin refereed journal sand over 80 books/chapters
inbooks. No of patentsfiled by theseinstitutionsare more than 150. Thisyear Prof. K. Sengupta
from | ACS has been sel ected for the prestigeous Skati Swarup Bhatnagar (SSB) prizeintheareaof
Physical SciencewhileDr. Kaushik Sen of WIHG hasbeen conferred with K. NahaAward by the
“Geologica Society of Indid’ . Elaborated specific accomplishments of theseingtitutions can be seen
inthischapter.

MACSAGHARKARRESEARCH INSTITUTE (ARI) wasestablished intheyear 1946. The
Ingtitute hasatotal of 143 regular employees, out of which 39 are scientists/faculty& 5 are post-doctoral
research staff.

Report on Activitiesduring 2012-13

Important Output Indicator sfor 2012-2013

S.No. | Parameters Output
1. Papersinrefereedjournas 96
2. Chaptersin Books 44
3. Papersin Conferences 41
4, Number of Ph.D. produced 15
5. Indian Patentsfiled 8
6. Number of Technologies/Designsand other intellectua productscommercidized 14
7. Number of Technology leadsawaiting transfer 4
8. Research Manpowertrained (other than Ph.Ds) 40
9. Technica Manpower trained 10
10. B.Tech./ UG projectsguided 2
11. M.Tech./ M.Sc./ M.Phil projectsguided 35
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Report on Activitiesduring 2012-13
Major Accomplishments

Nanobioscience Anti-diabetic potential of Zinc oxide nanoparticleswasvalidatedin Type 1 and
Type2 diabeticrat models

Genetics 1) Durum wheat entry MACS 3828 was tested in final year of AVT for timely sown
irrigated conditionsin North Western Plain Zone and Central Zone, 2) Under coordinated program, a
bread wheat entry MACS 6478 hasbeen promoted tofina year of testingin AV T for timely sownirrigated
conditionsin PZ, 3) One hundred forty synthetic hexaploid wheat in the background of MACS-6222,
NIAW-302 and GW-322 arein F, generation and ready for comparative evaluation, 4) Soybean variety
MACS 1281 hasbeenidentified for Southern Zoneby Varieta Identification Committee

Mycology 1) Fungal specieslike Auxarthronopsisbandhavgarhensis, Manoharachariellaindica,
Pseudocercospora kamalii, and Volvariella sathel were described in detail, 2) Cardiovascul ar-protective,
antioxidative, and antimicrobial propertiesof natura lichen Usnea complanata were studied, 3) & and &
glucosidaseinhibitory property of lichen metabolitessalazinic acid, sekikaicacid, usnicacidfrom R cdadtri,
R. nervulosa and R. pacifica were investigated, 4) Fungi Arthrinium rasikravindrii, Ellisembia
karadkensis and Lentinus sp.nov. were discovered, 5) First time report of the lichens occurring on
mangrove plantsin Andaman | andswere published giving an account of 29 lichen speciesincluding 14
species new recordsto Andaman Islands, and 5 new recordsto India

Chemigtry 1) Eleven monographswere published in Quality Standardsof Indian Medicina Plants,
Volume-8, ICMR, New Delhi, 2) 21 monographswere published in Phytochemical Reference Standards
of selected Indian Medicina plants, Volume 2, ICMR, New Delhi

Zoology 1) Initiated a part of DBT Centre of Excellence in Epigenetics, 2) Establishment of a
Drosophilafacility

Important Highlightsof 5Major Programmes

Microbial Sciences 1) Anenzymatic processfor the synthesisof optically pure carbamoyl amnio
acidsusing recombinant hydantoi nase enzymefunctionally overexpressedin E. coli, 2) Two novel species
of thermophilic oil degrading bacteriaisolated and characterized for taxonomic novelty and applicationsin
petroleumindustry, 3) A microbial processdevel oped for the bioremediation of wastewater containing
nitro explosives, 4) A microbia processfor the bioremediation of combined industrial effluent from
Ankleshwar Indudtrid estate.

Nanobioscience 1) Theprototypekit for rapid identification and antibiotic susceptibility of pathogens
has been tested with ~100 clinical samples, 2) Multiplexed detection of food borne pathogens was
demonstrated using qugntum dot based immunosensor

Genetics 1) New Soybean variety MACS 1188 identified, 2) New Soybean variety MACS 1281
identified
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Mycology 1) Research: Biodiversity and Bio-prospecting of fungi and lichens, 2)
Repository: Ex situ germplasm Bank-about 2700 fungal strainsin NFCCI, 3)
Service: Fungd | dentification Serviceto Academiaand Industries- more than 100

Biometry 1) Curry leaf extract showed idets protective property in diabetic rats, 2) Dairy calcium
supplementation to damsthroughout pregnancy showed greater efficacy inlowering blood pressureand
body fat of rat pups compared to mineral calcium supplementation, 3) A novel method in 96-well plate
format for the determination of serumiron using ferrozine method was standardized, 4) Massspectrometric
studiesreved ed that copper bindsamyloid betapeptidein ATCUN-like structurewhichwaspublishedin
ACS Journa Inorganic Chemistry, 5) Insulin mimetic protein was purified from Costus species.

Chemidiry 1) Phytochemica Reference Standardsof 21 Indian medicina plantsisolated characterized,
2) Quality standard of 11 Indian medicind plantswere optimized, 3) Field trid sof honeybeeattractantson
8 commercialy important cropswere compl eted. About 25% yieldimprovement was seen, 4) Antioxidant
activity of Indian propoliswasdemonstrated, 5) Essential oil of Tinospora cordifolialeaf wasisolated and
charaterized itsantioxidant property was determined.

Zoology 1) Phylogeny of Indian hydraestablished using morphol ogical and molecular markers, 2)
Emergence and divergence of RTK homologuesin hydrastudied by genome-wide screening

Major and Unique National Facilitiescreated
Botany Plant Authentication ServiceAHMA and crude drug repository

Genetics Extension of * Accredited Test Laboratory’ (ATL) under Nationa Certification System for
Tissue Culture Raised Plants (NCS-TCP)

Mycology National Fungal Culture Collection of Fungi —-DST sponsored

Chemistry Repository of Phytochemical Reference Standards was created and handed over to
ICMR

Zoology Establishment of alarge scale hydrafacility in progress
I mportant collabor ations (national and global) established
Nanobioscience 1) Collaboration with ICAR, New Delhi, 2) PGIMER, Chandigarh

Genetics 1) Exploitation of Interspecific Biodiversity for Wheat Improvement, In collaboration with
Nottingham University, PBI Sydney, Australiaand DWR, Karnal, 2) Biofortification of wheat for
micronutrientsthrough conventional and molecular approaches-Phasell, in collaboration with ARl New
Delhi, PAU Ludhiana, IU Baru Sahib, GBPUA& T Pantnagar, IARI Indore, 3) Early Heat Tolerancein
Wheat, BMZ project funded by CIMMY T, 4) Testing of Organic Agri-Bio-Inputsin Wheat, funded by
Kan BiosysPvt. Ltd.

Mycology DBT sponsored Nationa Network program on Lichenscollaborating with variousI ndtitutes
beinginitiated.
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Biometry KEM hospital, Pune

Chemigtry 1) University of Agricultura Sciences, Dharwad, 2) National Research Centrefor Grapes,
Pune

Zoology Nationd - University of Pune, Nationa Center for Cell Science, Pune, 11 SER, Pune; Global
- University of Tokyo, Japan, University of Kid, Germany

Aryabhatta Research Institute of Observational Sciences (ARIES) was established in the year
2004. Thelnstitute hasatotal of 113 regular employees, out of which 38 are scientists/faculty& 4 are
post-doctoral research staff.

Report on Activitiesduring 2012-13

Areasof Focus: The main researchinterests of Astronomy & Astrophysicsdivisionarein solar,
planetary, sdlar, gdactic and extra-gd actic asronomy including Sellar & quasar variabilities, X-ray binaries,
star clusters, nearby galaxies, quasarsabsorption and emission line studiesand inherently transient events
likesupernovaeand highly energetic gammarray bursts. Moreover, to strengthen the scientific contribution,
the Institute has extended its horizon to theoretical and numerical studiesin RelativisticAstrophysics.
Research focusin Atmospheric Sciencesdivisonismainly inthelower part of theatmosphere and covers
the studies on trace gases, aerosolsand dynamics.

Major Accomplishments:

(i) Factory acceptance of 3.6-m Devasthal Optical Telescope has been successfully completed. The
telescopeishbeing shipped from Belgiumto India.

(i)  Technical specification of the near infrared spectrometer instrument for - 3.6 —m Devastha Optical
Telescope hasbeenfinalized.

(i) Successful testing of mini ST Radar (array of 49) at the ECIL.

(iv) Successful setup of WRF-Chem model and it operation for thetropospheric chemistry for thefirst
timeinindia

(v) ExtremeyimpulsiveX1.8 classmgjor flare observedin Haon 23 October, 2012 from activeregion
NOAA 11598 with 15-cm Coude Solar Tower Telescope at ManoraPeak, Nainital.

(i) Theadvanced research is being pursued on the study of solar transients/eruptions and magneto
hydrodynamic (MHD) waves, and theresultsare being published in the peer-reviewed international
journas(e.g.,ApJ, A&A, MNRAS, Solar Physicsetc).

Important Highlightsof 5Major Programmes:

(i) A 3.6 meter aperture optical telescopeishbeing established at Devasthal, Nainital. The Devasthal is
located at an altitude of 2.5 km in the Central Himalayas. The telescope will have active optics
technology and it will be largest optical telescopein Asia. The telescope will have a number of
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instruments providing high resol ution spectral and imaging capabilitiesat visible and near-infrared
bands. Thetelescopewill beready for observations by 2013.

(i) TheFaint Object Spectrograph and Camera (FOSC) isplanned asthefirst light instrument at the
axial port of the Cassegrain focus on the 3.6-m Devastha Optical Telescope. The FOSC isbeing
developedin-housea ARIES. Theinstrument will cover thewavelength range of 350-1000 nm. The
instrument will have two distinct observing modes: (i) direct broad- and narrow-band imaging
capabilitieswith one pixel resolution of lessthan 0.2 arcsecond and (i) low-to-medium resolution
spectroscopy with spectral resolution (250-2000) using set of normal grisms covering optical
wavel ength band 350-1000 nm.

(i)  ISRO Environmental Observatory: Observationsof ozone, CO, NO-NOy, SO2, BC, aerosolsnumber
concentrations, AOD and meteorologica parametersshow contribution of regiona pollution over the
Central Himalayas. Thisisconfirmed from space based observationsand model results. Balloon
borne observation provided evidences influences of bio-mass burning at higher altitudes
aso.

(iv) Lidar: A highenergy pulseLidar (Nd:YAG) system has been devel oped and operational for the
measurement of aerosols. It hastwo modesof operationsi.e. Mieand Raleigh covering adtitude up to
about 80 km.

(v) ST Radar: Aminiature ST Radar (49 array) was operated at ECIL for few monthsand it provided
dataup to 7 km. Now, installation of TRM and Antennaearein progressat ARIES site.

Major and Unique National Facilitiescreated:
The 130-cm tel escope and 80-cm Schmidt tel escope hasbeeninstalled.
Important collabor ations(national and global) established:

() Researchcollaborationismadewith Dr. Mary Barth (NCAR, USA) and Prof. G PBrasseur (CSC,
Germany) for modeling activities.

(i) Multi-wavelength studiesof star forming regionsto study theglobal view of star formationinthese
regions, in collaboration with Prof. K. Ogura(Japan), Prof. W. P. Chen (Taiwan), Prof. S. K. Ghosh,
Dr.D. K. Qjha(TIFR, Mumbai) are being carried out.

(i) Tosearchand study the pulsationd variability inchemicaly peculiar stars, aprogramin collaboration
withD. L. Mary of Labratoire Universitaired’ AstrophysiquedeNice, France, Dr. Peter Martinez of
South African Astronomical Observatory (SAAO), South Africa, Dr. T. Ryabchikova, M. Sachkov
of Ingtitute of Astronomy, Russian Academy of Science (INASAN), Russiaand N. K. Chakradhari
of School of Sudiesin Physicsand Astrophysics, Pt. Ravishankar ShuklaUniversity, Raipur, Indiais
being carried out.

(iv) Tostudy themorphology of extraga actic objects, acollaboration with Dr. Joydeep Bagchi of IUCAA,
Puneand Prof. Gopal Krishnaof NCRA, Pune, isbeing pursued.

(v) Studiesof complex propertiesof Giant Radio Galaxiesarebeing carried out in collaboration with
Prof. D.J. Saikiaof NCRA-TIFR, Pune, Indiaand Prof. Oleg V. Verkhodanov of Special Astrophysical
Observatory, Russian Academy of Sciences, Russa
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(vi) Thebilaterd internationd projects(e.g., Indo-Russian, Indo-US) have beenimplemented. While, the

collaborations and research cooperations are extending over the globe, e.g., with Warwick and
Sheffield Universitiesin U.K.; UMCS, Poland; IZMIRAN and SAl (MSU) inRussig; SRI, Grazin
Audria LMSAL, NASA, and CdiforniaState Universty inU.S.A etc. Inspiteof variousinternationa
research cooperations, thenationa collaborationsand projectsared so going on with variousnationa
inditutesaswel asuniversties.

I mportant Output Indicatorsfor 2012-13

S.No. | Parameters Output

1 Papersinrefereed journas 49

2. Papersin Conferences 05

3. Number of Ph.Ds. produced Awarded — 02
4, Research Manpower trained (other than Ph.Ds) 04

5. Technica Manpower trained 50

6. B.Tech/ UG projectsguided 10

7. M.Tech/M.Sc./M.Phil projectsguided 5

Birbal Sahni Institute of Palaeobotany (BSIP) was established intheyear 1946.Theinstitute has 158

regular employeesout of which 61 are scientistsand 5 post doctoral research staff.

Report onActivitiesduring 2012-13

Areas of Focus:

V.

V.

Early life, atmosphereand oceans. Evidencesfrom Indian Craton.

Fossil land plant communities: Morpho-structure, Evolution, Systematics with applicationsto
Biogtratigraphy and Pal aeoecol ogy.

Integrative Micropal aeontol ogy, Organic Petrology and Organic facies. Relevanceto fossil fuel
characterization and exploration.

Multi-proxy parametersfor Quaternary pal aeoclimate reconstructions, vegetation dynamics, relative
sealeve changesand anthropogenicinfluence.

Polar and Mg or Planetary Events.

Major Accomplishments:

Ingtituteis carrying out researcheswith acommitment to ensure growth in fundamenta and applied

aspects of Palaeobotany and allied Earth System Sciences, especially focusing on past plant lifeand
pa aeoclimate. The pa aeobotanical researchesarebeing conducted right from Archaean to Recent geologica
sequences ranging from 3200 Ma to 400 AD in age, which includes the Archaeobotany and
Dendrochronology (tree-ring analyss) for theinterpretation of climate change. Emphasishasbeenlaid on
deriving knowledge about the diversification of Precambrianlife, diversity, distributionandinter- andintra-
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basinal correlation of Gondwanaand Tertiary floras, terrestrial and marinemicrofossisand their gpplication
in solving geol ogic problems and hydrocarbon exploration, coal/lignite quality and to understand the
interaction between the climate and vegetational changes during Quaternary Period.

Important Highlightsof 5Major Programmes:

Precambrian Palaeobiology— Records of casty impressions of large sized discs, laminated
filamentousand algal formsfrom the Sonia Sandstone of Jodhpur Group, Marwar Supergroup (MSG)
possibly suggest anew lineof evidenceof Ediacaran lifeformsand their diversity onthe earth during 635-
541 Ma. Study of the Nagaur tracefossils assemblage suggeststhat the Nagaur Sandstone belongstothe
Cambrian Series-2 making the M SG amost comprehensive Ediacaran Period -Precambrian-Cambrian
boundary section of thepeninsular India.

Gondwana Flora—Plant fossiIs studied from various Gondwana successi ons of Son-Mahanadi,
Satpura, Pranhita-K rishna-Godavari, Kashmir and Kachchh basinshave hel ped ininterpreting floristic
evolution and pal aeoecol ogy of theregions. An attempt has been madeto placed| Indian recordsearlier
described asequi setaceous/ equisetal ean tems/axesunder the genus Paracalamites. Established 3 different
varietiesof Noeggerathiopsis hidopii based on their morphotypes. In addition, analysed spores-pollen
assemblages from various coal-bearing Gondwana sequences of Damodar, Wardha-Godavari, Son-
Mahanadi valley’s coalfieldsfor biostratigraphic dating and correlations. For thefirst time, recovered
microfossi| assemblagesand carbonized cuticular formsfrom the Permo-Triassi ¢ type section exposedin
Kashmir.

Tertiary Flora—Generated additional dataon plant megafossils (from western, central & north-
east India, and Himalayan Foreland Basin), and micro-remains (from Kachchh, Saurashtra, Rgjasthan,
north-east and central India, Lesser Himalaya) from certain terrestrial and marine Cretaceous-Pal aeogene
horizonsintermsof their palaeogeographic, biostratigraphic and palaeoenvironmental significance. Itis
evident that Deccan Intertrappean florawas considered asthe ancestral florafor angiosperm evolutionin
India. Occurrence of family Dipterocarpaceae plant remainsfrom the Neogene sediments of Ragjasthan
and Gujarat indicateswarm and humid conditions during the Cenozoi ¢ period in contrast to thearid to
semi-arid climateat present; causing ultimate extinction of thefamily intheregion. Climate Leaf Analysi's
Multivariate Programmewasinitiated in Indiafor the quantitative estimation of palaeoclimate.

Micropalaeontology & Organic Petrology— Continued studieson cal careous nannofossil forms
from western Indian Jurassic continental shelves, and dinocyst/ pal ynofacies assemblages from late
Cretaceous-early Palaeocene sequences of South Shillong Plateau. Studied facies characterization and
palaeoenvironmental significance of reef-forming Coralline a gae dominated sedimentsfrom the Guitar
Formation (MiddlePliocene) of Car Nicobar Idand. Anaysed phase shiftsfrom cora-dominated to algal-
dominated reefsin the Andaman I ands. Diatoms have been recovered for thefirst timefromtheInglis
Formation of Havel ock 1dand. Certain Permian cod sfrom Godavari Valey, Mesozoic codsfrom Saurashtra
Basin, and Tertiary lignitesfrom Cambay Basin have been evaluated for their categorizationinrelationto
economic suitability, besidesdepositiona settings.

Quater nary Palaeoclimate— Studies have been carried out to understand the climatesthrough
pal ynol ogical/pa aeobotanical proxies (pollen, phytoliths, phytoplankton, tree-rings, Archagobotany, etc).
Thedatagenerated from Indo-Gangetic plain, southern MP, Mahanadi Delta, Darjeeling, flood plain of
Assam, Meghaaya, Trans& Tethyan Himalaya, Arabian Sea, etc. hasbeen utilized for theinterpretation of
gpatio-temporal climatic changescovering major time span of the Quaternary Period. Itisevident that the
climateinduced vegetationa evolution and relative sealevel changeshaveleft animpact on evergreento
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semi-evergreen vegetation including mangrovesin the peninsular regionincluding coastal areas. A gradua
replacement by dry deciduousforest isevident, that isenhanced by anthropogenic pressureduring Late
Holocene. The study of fresh water thecamoebians has been taken up for thefirst timein Indiaasnew
proxy for understanding pal aeoecol ogy and pal aeoclimate. Based on tree-ring dataof Cedrusdeodara
growingwithintheriver basin (Kullu Valey) inwestern Himal aya, reconstructed summer month’s(March-
April) dischargedataof BeasRiver back toAD 1834. Pdaeo-ethnobotanica findsfrom ancient Ghorakatora
(District Nalanda, Bihar), and Hargppan site Khirsara (K achchh, Gujarat) reveal ed advanced agricultura
practicesintheseregionsduring Chalcolithic and Early Historic times.

Polar Palaeoclimate Resear ch—Initiated preparation of modern analog of biotic components
and assemblages along the river Ganga, coastal areas and Polar fjord / 1akes to be utilized to assess
response variablesagainst abiotic componentsacting asforcing functions. In addition, Ingtitute partici pated
inIndia sArctic and Antarctic Programmesfor field related and Quaternary pal aeoclimatic studies.

Major and Unique National Facilitiescreated:

Thecalibration for C-14 datesisbeing carried out as per available latest softwares extending the
calibration to about 50,000 yrs BP. A new Liquid Scintillation Counter (ultra-low level), and CHNO
Analyser havebeeningtaled.

Important collabor ations(national and global) established:

Multidisciplinary and multi-ingtitutional research activitieswith Ingtitutionsin Indiaand abroad have
been continuedin severa spheres. Ingtituteisworking in close unison with abroad ingtitutionslike Ingtitute
of Botany, CASBéijing; Ingtitute of Geosciences, Universty of Sao Paulo and Guarulhos, Brazil; University
of Texas, USA; Indtitute of Geosciences, RASM oscow; andwith Indianingtitutionslike WIHG (Dehradun),
GSl (Kolkata), DSI (Visakhapatnam), NIO & NCAOR (Goa), University of Jammu, etc. Inaddition, an
internationa programmeiscontinued with thea m ass milate the val uabl e palaeobotanical dataavailableat
BSIPwithinternationa experts.

I mportant Output Indicatorsfor 2012-13

S.No.| Parameters Output
1. Papersinrefereedjournals 60
2. Books 2
3. Chaptersin Books 6
4, Papersin Conferences 24
5. Number of Ph.Ds. produced 5
6. Research Manpower trained (other than Ph.Ds) 19
7. Technica Manpower trained 2
8. B.Tech/ UG projectsguided 10
0. M.Tech/M.Sc./M.Phil projectsguided 4
10. Other Products Indicators

Helpto Industry 1

Collaborative Research 25

Consultancy Services(in Carbon dating, SEM, Palynology & Coal Petrology) 34
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Boselndtitutewas established intheyear 1917.Theingtitute has 298 regular employeesout of which
64 are scientistsand 34 post doctoral research staff.

Report on Activitiesduring 2012-13
Areas of Focus

Atthetimeof founding Boselndtitute, theillustriousfounder, Sir J. C. Bosehad unequivocally dedlared thet
theobjectiveof Boselnditutewould beto practi ce seaml ess science, without compartmentaisationonthebas's
of gpecidisation. BoseInditutegtrivesto achievethisided , encouraging inter-disciplinary researchtothefullest.

Magjor Accomplishments
Broadly, thecurrent research activitiesof our scientistscover thefollowing aress.
Institutional 11" Plan :

[.  Improvement of Plants: Biotechnological, Genomic and Proteomic Approaches
[l.  Protein Structure, Function and Engineering :

[11.  Bioinformaticsand Computationa Biology :

I\V. Molecular Medicine:

V. Microbia Genomicsand Infection Biology :

V1. Deveopment of SystemsBiology

VII. BascandApplied Problemsin Physica and Environmental Sciences

Important Highlightsof 7Major Programmes:
I.  Improvement of Plants. Biotechnological, Genomic and Proteomic Approaches:

Thisgroupisworking ondifferent fundamenta problemsof plant biology and emphasi shasa so been
giventoidentify thekey proteinsand genomic components coding for desirable phenotypesthrough
genetical and molecular approaches. Recently initiatives have a so been undertaken to understand
epigenetic, transcriptional and post transcriptional regulationsof selected key genes. Theeffective
useof these novel genesand theregulatory € ementsin crop improvement programme by functional
genomic approach has been undertaken with aview to improvethe plant performance.

Il.  Protein Sructure, Function and Engineering :

Resolution of Protein structureisthekey criteriato determinefunctional organization of aprotein.
Study on the structure—function rel ation coupled with expressi on analyses have been undertaken to
designtherapeutically and other economically important protein molecules.

[1l.  Bioinformatics and Computational Biology :

Bioinformatics Centrewasincepted in 1988 asone of theninenodal centresunder the programme,
Biotechnology Information System (BTIS) of the Department of Biotechnol ogy, Government of India,
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with genetic engineering and molecular modelling asthetwo major thrust areas. Sincethenthecentre
isfunctioning asarepertoire of information related to bioinformaticsand itsdisseminationin Eastern
India It providescomputationd facilitiesto carry out researchin genomeandyss, molecular modelling,
plant genomics and proteomics, biomol ecul ar structure determination (through NMR and X-ray
crystallography), protein structure analysis, protein-protein interaction, docking and molecular
recognition, protein folding and threading etc. The Bioinformatics Centre hasthedistinction of being
designated as Centre of Excellence of the Department of Biotechnol ogy, Government of India.

I\V. Molecular Medicine:

One of the important focuses of the Division isto develop drug(s) against cancer based on the
information obtai nded about the mexchanism of intiation and/or propagation of cancer. Participants
havetakeninitiativesinidentifying and characterizing the active principlesof biomoleculesuseful in
pathophysiology. Devel opment of novel peptides/ bio-molecul esagainst specific disease(s) isaso
another target.

V. Microbial Genomics and Infection Biology :

Genomic gpproaches have been takento study the basic biology of microbesleading to useful insghts
into themechanismsof their growth, proliferation and cell-cycleregulation. Molecular mechanisms
underlying the processes by which some of these microbes cause infectious diseases are being
elucidated. | dentification of microorganismswith apotentia for bioremediationisalso under study.

V1. Development of Systems Biology :

Scientistshavetaken system level approaches combining mathematical modeling with cell biological
experimentsto dissect thefunctional organization of variousgenes, proteinsand transcriptionfactors
inrelation to devel opment of cancer, tuberculosisand other diseases; and the biology of pathogens.

VII. Basic and Applied Problemsin Physical and Environmental Sciences :

The Department of Physicscontributesboth to fundamenta knowledgeaswell asgpplicationsreevant
toindustry and society in general. The Department’s current research activitiesarein the areas of
Radiation Physics; Statistical Mechanics; Foundations of Quantum M echanics and Quantum
Entanglement; Astrophysicsof Strongly Interacting Matter; Characterization of Detector Materials
for Heady lons; Preparation and Characterization of Didectric Materials, Condensed Matter Physics,
Nuclear and High Energy Physics, Astroparticle Physicsand Cosmol ogy. Recently, intenseactivities
have dso beeninitiated in Millimeter Waveand Microwaves aswell asatmospheric sciences.

Major and UniqueNational Facilitiescreated :

Theinditute hostssupport and service centreslikethe Centrd Instruments Facility (CIF), the Didtributed
Informeation Centre (DI C). Thewide-ranging and comprehensive base of avallablescientificinfrastructurea
Bose Ingtitute a so comprisesthe Acharya J.C. Bose High Altitude Research Centre a Darjedling and the
experimenta field Sationsat Falta, Madhyamgram and Shyamnagar. Recent augmentationsincludethe
establishment of aNational Facility on Proteomicsand Genomics, aNational Facility on Astroparticle
Physicsand Space Sciences, aCentre of Excellencein Bioinformatics, aRura Biotechnology Training
Centreat Faltaand the J.C.Bose Biotechnol ogy I nnovation Centre based at the Madhyamgram campus.

268 ANNUAL REPORT 2012-2013



Thefacilitiesavailableintheinstitutefor scientific enquiry and itsapplicationsa so cater regularly tothe
scientistsfrom severa universitiesand research centresin the country.

Important collaborations(national and global) established :

BoseIndtitute hasrecently started anew chapter intherealm of manpower developmentin collaboration
with the University of Calcutta. Based on the success of the integrated M.Sc.-Ph.D. course in Plant
Molecular Biology & Bio-technology that had been running since 2007, the scope of the course was
broadened during theyear 2012-13toincludedl areasof Biologica Sciences. Thusthelnstitute now runs
anintegrated M.Sc. Ph.D. coursein Life Sciencesin collaboration with University of Calcutta.

Bose Institute hasbecome apartner and collaborating Institutein the AL I CE collaboration of the
LargeHadron Collider (LHC) at CERN.

BoseInstitute has been functioning asthe nodal centrefor India sparticipationinthe Facilities of
Antiproton and lon Research (FAIR) at Darmstadt, Germany. The Director of Bose Ingtitute, Prof. Sibgji
Raha, hasbeen unanimoudy € ected the Vice-Chairman of the International Council of FAIR for aperiod
of two yearssince November 2011.

C. Important Output Indicators

S.No. | Parameters Output
1. Papersinrefereedjournals 163
2. Books 2
3. Chaptersin Books 7
4, Papersin Conferences 6
5. Number of Ph.D.sproduced 18
6. Foreign Patentsfiled -

Foreign Patentsgranted -
7. Indian Petentsfiled 3

I ndian Patents granted -
8. Number of Technologies’Designsand other intdlectud productscommercidized -
0. Number of Technology leadsawaiting transfer -
10. Research Manpower trained (other than Ph.Ds) 198
11. Technica Manpower trained 15
12. B.Tech/UG projectsguided 3
13. M.Tech/M.Sc./M.Phil projectsguided 21

Centrefor Soft Matter Research (Formerly Centrefor Liquid Crystal Research). The Centrewas
established in 1991 asascientific society and wastaken over in 1995 by the Department of Information
Technology. The Centre wastransferred as an autonomousinstitute to the Department of Scienceand
Technology (DST) in2003. It wasrenamed as Centrefor Soft Matter Research (CSMR) with effect from
1.9.2010.Thelngtitute has 43 regular employeesout of which 13 arescientists ( 1 Scientist of Eminence,
1 EmeritusScientist, 2 Visiting Professors, 1 Research Associate) and 14 Post doctoral staff.
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Report onActivitiesduring 2012-13

Areasof Focus: The Centrewas established tofocuson basic and applied researchinliquid crystals.
Now, Centre has broadened its scopein Soft Matter to include polymers, gel's, membranesand so on.

Major Accomplishments

l.  Investigationsto significantly improvethe parametersintwisted nematic (TN) display devices: Ina
TN liquid crystal driven by alow frequency squarewaveel ectricfield, periodic director modulation
isfound to occur transently over afew secondsat each polarity reversal. Significantly, theinstability
ispolarity sengtive, withthemaximum distortion locadized in thevicinity of negativeeectrode, rather
than in the midplane of thelayer. Besidesthe Carr-Helfrich mechanism, quadrupolar flexoelectric
polarization arising under el ectricfield gradient isstrongly indicated asinvolved intransient periodic
order.

[I.  Mgorinfluenceof quenched disorder created by nanosilicanetwork onrotator phasesin orientationaly
disordered systems:: Cal orimetric studieson compositesof along chain n-alkane, tetracosane, doped
with nanosilicaaerosi| particles decorated with acoronaof hydrophobic/hydrophilic nature exhibit
weakly perturbing random field created by the addition of the aerosi| particlesinfluencing many
interesting features governed by the nature of the coronaof the particles.

[1l.  Ultra-thinfilmsof chemically modified graphene (CMG): We have devised asimple and el egant
method to obtain ultra-thin films of CM G based hybridswith noble metal nanoparticles. Thesefilms
arefree-standing and extend to large areaand produced in asingle step synthesis. A constrained
environment provided by theinterface of two immiscibleliquidsischosenfor theformation of ultra-
thinfilms. CMG-Au, CMG-Ag and CM G-Pd nanoparticles have been synthesized in thismanner
and are also demonstrated as suitable solid phase catalyts.

V. Cost-effective chemical solution deposition to fabricate ZnO: We have utilized ssmple and cost-
effective chemical solution deposition to fabricate ZnO and transition metal doped ZnOfilmson S
substrates and found an appreciableincreasein photo current with transition metal doping compared
to undoped ZnO. We have synthes zed the polycrystalline La0.67Ca0.33MnO3 by standard solid
state reaction method and find for small applied magnetic field, alarge magnetoresi stance and
anisotropic magnetoresi stance.

V. Investigationson thedynamicsof spreading of aliquid over aliquid subphase: Wehavestudied the
liquid crystalinemolecule, octyl cyano biphenyl (8CB) with afluorescent dye. Under epifluorescence
microscope, the layers within the domain gets sheared and the domain spreadsto alarger area.
Under reflection microscope, thedomain retracts. Wefound an exponentia behavior with different
time constantsfor spreading and retraction. We attribute these dynamicsto surface and interfacial
tension components dueto photo bleaching of thedye.

Important Highlightsof 5Major Programmes

I.  Anisotropic nematic electro convection: Itisabulk phenomenon usudly originatinginthemidregion
of thesample, away from bounding surfaces. Itsoccurrence closeto the substratesunder low frequency
electrica excitationis, therefore, animportant finding. Ongoing extension of thiswork hasshowna
smilar behaviour evenintheunderlying smectic C state. Asvery littleisknowninliteratureof polarity
sengitive phenomenain non-chiral tilted smectics, theresultsarelikely to be of wideinterest.
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II.  Simplesynthesisroutesfor producing largearea, CM G-metal nanoparticle hybrid materias: Inthis
programmewe planto utilizeagueous/air and liquid/liquid interface. Efficient transfer of thesefree-
standing filmsto suitable substrates for Raman, IR and morphological characterizationswill be
performed. Applications of these hybrid materiasin catalysisare being investigated by performing
themodel reaction involving reduction of aromatic nitro to aromatic amino group. Investigationsof
electrical characteristicsof CM G-metal nanoparticle hybridsare also under progress using two-
probe method and conducting atomic force microscopy.

1. Synthessand characterization of dimer-likemesogens: We have observed reentrant nemétic behaviour
insuch mesogens. Characterization of supramolecular hexacatenars: These compounds exhibit
columnar phase well below and above room temperature. Circular dichroism and FTIR studies
suggest thechird (helical) organization of mesogenswithinthecolumnsthroughinter-molecular hydrogen
bonding. Liquid crysta behavior of cholesterol-based dimers: These compoundsshow technologically
important chiral nematic (N*) phase aswell asfrustrated phaseviz., twist gain boundary (TGB)
phase.

IV. Synthess, characterization and photoresponse studies of undoped and transition metal doped zinc
oxidethinfilms: Thefilmsfor photoresponse study werefabricated by Ag contactsonthetopin
metal -semiconductor-metal configuration. A high photocurrent density of ~0.7 mA/cm? and less
responsetimeof ~200 msfor Ni doped ZnO. We studied the structural, morphological, resistivity,
magnetoresistance and anisotropic magnetoresistance properties of polycrystalline
La0.67Ca0.33MnO3. Wefound high va ues of magnetores stance and ani sotropic magnetoresi stance
at low temperaturesfor small applied magneticfield.

V. lonicinteractionsin mesogenic moleculesfor sensor and device applications: Thebinding of ionsto
theliquid crystal molecul eslead to amacroscopic orientational response. However, inthese studies
the commanding role of interface where such responseistriggered isnot well understood. Wehave
studied systematically theeffect of ionson liquid crystalline molecul e (octyl cyano biphenyl, 8CB)
through surface manometry, Brewster angle microscopy and kinetic studies. Our studiesshow that
thedivaent and trivaent ionspromote condensationin areawhilethemonova ent ionslead to expansion
inarea.

I mportant collabor ations (national and global) established :

National: Collaborationwith Bharat ElectronicsLimited, Raman Research Indtitute, Indian | nstitute
of Science, Jawaharla Nehru Centrefor Advanced Scientific Research and so on.

Research projectsundertaken: Four SERB Projects.

SNo. | Parameters Output

)] Papersin refereed journals 24

2 Papers in Conferences 2

)} Research Manpower trained (other than Ph.Ds) 6 (from other
institutions)

4 Other Products/ Indicators (to be specified by adding rows to this Table)

* Lecturesgiven at schools/collegesunder popularization of science 26 lectures *

(till 12.11.2012)
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Global: Collaborationwith Wigner Research Centrefor Physics of the Hungarian Academy of
Sciences under INSA-Hungarian Bilateral Exchange Programme. Collaborationwith Bulgarian Academy
of Sciencesunder DST Indo-Bulgarian Joint Bilateral Programme. Other Collaborationswith Kent State
University, USA, Tokyo Institute of Technology, Japan, Max Plank Institute for Dynamics and Self-
Organization, Germany and so on.

Indian Association for the Cultivation of Sciencewasestablishedintheyear 1876.Thetotal number
of regular employeesis257.Their are 77 scientistsand 17 post doctoral staff.

Report on Activitiesduring 2012-13
Areas of Focus : Physcs& Chemistry

Major Accomplishments :  2faculty membersreceived the prestigiousDST JC Bose Fellowship,
one became FNA.

Important Highlightsof 5Major Programmes:

Theactivitiesof theingtituteiscarried out infour umbrellaareas- Theoretical, Molecular, Biologica
and Materid sscience. Themgjor achievementsarethefollowing:

Theor etical Sciences: New theoretical models are devel oped for non-equilibrium dynamics of
cold atom systemsand for junctionsof grapheme and topological insulators. 5-d Randa |-Sundrum mode
gopliedfor HiggsbosoninlargeHadron collider (LHC). Classica Brownian dynamicsof particlesconfined
inatwo dimensiona studied. Computational genomicsisapplied to study oral cancer.

Materials Science: Nanoparticle based solar cells and light-emitting diodes based on doped
nanocrystals devel oped. Novel glass nano-composites and polymer electrolytes embedded withionic
liquids have been made and dynamics of charge carriers in these matrials have been elucidated.
Functiondized nano-particlesand CNT-enzyme nano-conjugates are synthes zed for nano-medicine, nano-
photonics, and hydrogen storage. Graphemelike materia sare synthes zed using molecular beam epitaxy.

Molecular Science: Singlemolecule spectroscopy isapplied to demonstratethat ionicliquidsare
heterogeneousand to unravel conformationa dynamics, folding-unfol ding and binding of fluorophoreina
protein. Matrix isolation IR spectroscopy and Mass spectrometry was used to study weakly bound
molecular complexesand low-energy el ectronimpact spectroscopy. Valencetautomerismisdetectedina
Cu(I1) compound involving aredox-active N-heterocyclic ligand. Cu(ll) templated pseudorotaxanesare
synthesized for OFF/ON switching viaaxlesubstitution reaction. Catalystsfor O, activation/reduction and
H, formation have been synthesi zed and characterized using Raman spectroscopy and el ectrochemistry. A
genera synthetic route has been developed for anti-malarial artemisinin and itsanal ogues. Titanocene
chloride hasbeen used for asymmetric synthesisof bis-butyrol actone skel eton based natural productsand
extended towardsthe synthesis of bio-active deoxy aza-disaccharide.

Biological Science: Functionalized nano-particlesand CN T-enzyme nano-conjugatesare synthesized
for nano-medicine. Role of heme and copper bound amyloid beta peptidesin Alzheimer’sdisease and of
amylin peptidesintype 2 diabeteshasbeen el ucidated.
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Major and Unique National Facilitiescreated:

400 MHz NMR, Raman Spectrometer, PLD

Important collabor ations (national and global) established:

| ACS hasbeen selected asapartner of the prestigiousIndia-US solar energy project (SERITUS)

I mportant Output Indicatorsfor 2012-13

S.No. | Parameters Output
I. Papersinrefereedjournas 522
. Chaptersin Books 05
il Papersin Conferences 101
V. Number of Ph.Ds. produced 38
V. Foreign Patentsfiled 01
Vi. Indian Patentsfiled 04
I. Indian Patentsgranted 01
Vil. Number of Technology leadsawaiting transfer 01
Viil. M.Tech/M.Sc./M.Phil projectsguided 1

INDIAN ACADEMY OF SCIENCES, BANGALORE

Indian Academy of Scienceswasestablishedintheyear 1934. The academy has41 regular employees.

Report onActivitiesduring 2012-13

Areas of Focus;

a) Publicationof thefollowing 11 scientificjournds.

“Journas

.

> -~
e
0 dcaney
e
0 senees

©

1
2.
3.
4

© oo NGO

10.

11

Journal of Chemical Sciences

Proceedings, Mathematical Sciences
Journa of Earth System Sciences ﬁ
Sadhana(Proceedings in Engineering v
Sciences) /1!

Pramana—Journa of Physics

Journal of Biosciences

Bulletinof MateridsScience

Journa of Astrophysics& Astronomy
Journa of Genetics
Resonance—Journal of Science Education

Current Science (in collaboration with the Current Science A ssociation)

b)  Recognition of excellenceby conferring fellowshipsto scientists

c¢) ScienceEducation Programmefor studentsand teachers

d) Repostory of Fellows publications

e) Conducting Mid-Year and Annual Meetingsof Fellows, Public Lecturesby visiting scientistsetc
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Major Accomplishments: The academy has published over 1950 papers (14914 printed pages) inits
11journasintheyear 2011

Important Highlightsof 5Major Programmes:

There is a steady increase in the number of summer
Fellowships offered to students and teachers over theyears.
Likewise, the number of Refresher Courses and Lecture
Workshops conducted area soincreasing.

Theincreasing impact factorsof al its 11 Journalsare
evident tothefact that thejourna sarevisibleworldwide.

Thenumber of downloadsfor full text of articlespublished :-.s--» :
by theAcademy areontherise.

The Repository of Fellowswhichwaslaunched twoyears
ago has a metadata of 89185 records with 20,289 full text
files

It hasregistered over 89000 hits. Fig. .2

INDIAN ACADEMY of SCIENCES

Publications of Fellows
( An Open Access Repository )

http://repository.ias.ac.in/infor mation.html

Important collaborations (national and global) established: TheAcademy iscollaborating with the
other two National ScienceAcademiesINSA, New Delhi and NASI, Allahabad initsactivitiesunder the
Science Education Programmes since 2007.

Fig. 10.3: Theinaugural session of the 77th Annual M eeting of theAcademy held at Ahmedabad
during 18-20 November 2011
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Institute of Advanced Study in Science & Technology (IASST) wasestablished intheyear 1979;
Thelnstitutewastaken over by DST (GOI) in 2009.TheInstitute has 67 regular employees. Theindtitute
has 17 scientistsand 6 post doctoral research staff.

Report on Activitiesduring 2012-13

Areas of Focus. Nonlinear Phenomenaof Plasmas, Wavesand Indabilitiesin Dusty Plasma, Plasma
Processing, Polymer Liquid Crystd, Synthesisof Nanomaterias, PlasmaPolymerization, Stochastic Process,
Didtribution Theory, Fuzzy M athemétics, Summability Theory, Image Processing, Exploration of Biodiversty
in N.E. region, Ecobiological Study of flora and fauna, Abatement of Hydrocarbon pollution in oil
contaminated  soil, Medicind plant, Seri-biotechnol ogy.

Major Accomplishments:

a.  Investigation of collective processesin laboratory dusty plasmaand Nonlinear Phenomenain
Multicomponent Plasmaand Development of RF Plasma polymerization processfor deposition of
hard transparent and corrosion resistant coating on Bell metal and surface modification of Mugasilk
fibresand possible applications.

b.  Nanostructured auminadeposition at low temperature on bell meta by RF magnetron sputtering and
Studieson thedischarge characteristics of pulsed plasmasystem for synthesisof conducting polymer
filmsand devel opment of nanocomposite organi c-inorgani ¢ based materids.

c. Deveopment of Liquid Crystaline Polymers. Surface self-assembly and congtructive nanolithography
enrouteto polyaniline based nano devices.

d. A new notion of generdized differencefor sequence spaces have beenintroduced and applied for the
investigation of different classesof sequences.

e. Fuzzy C-meansforimage processing of PAP Smear image of cervical cancer.
f.  Different typesof Bernoulli vacation modelshave been studied for different Situations.

g Phytoasssted bioremediation of oil contaminated soil for abatement of hydrocarbon pollutionin soil.
Significant reduction of hydrocarbon (TPH) hasbeen achievedin experimental and field conditions.

h.  Aquaticbiodiversity recorded and reported in high altitude watershades of Arunachal Pradeshn &
Assam.

i.  Explorationand study of faunal biodiversity inAssam.

J. A skinointment developed from medicinal plantsagainst fungal infection and abase material for
ointmentsfrom plantshasbeenfiled for patent.

k.  Hypolipidaemic/ antioxidant activitiesof somemedicina plantsof thisareahave been established.
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Important Highlightsof 5Major Programmes:
a.  Investigation of collective processesinlaboratory dusty and multi-component plasma

b.  Productionof (i) Low temperature and low density plasma, (ii) Positiveion—negativeion plasma. RF
plasmapolymerization processon bell meta and Mugafibre, Fabrics. Synthesisof Organic-Inorganic
Nanocompositethinfilmsby plasmabased technique.

c. Fabricationof Nanopatterns, Monolayer assembly. Investigation of metal coated polymer nanowire
aschemica sensang materid.

d. Developmentand Synthesisof Liquid Crystaline Polymers.

() Computationa Image Processing: Studieson some pattern recognition and machinelearning methods
related to cancer dataand devel opment of a gorithm based on Pearsonian system of curves.

(f) Metagenomic DNA Bank hasbeen created for |ong term storage of genomes of microbesinhabiting
diverseecosystemsof NE India

(90 Hydrocarbonremediation related studiesincludeefficient biosurfactant producing bacteriafor recovery
of hydrocarbonfrom dudge, oxidative degradation of contaminationin soil and efficient hydrocarbon
degrading phytoremediation technology hasbeen developed for oil fieldsof Assam.

Major and Unique National Facilitiescreated

Physica SciencesDivisonisaimingto cresteaNationd Centrefor Basc PlasmaResearchat IASST.
The CCNSiscarrying out investigationson application of functional analysisin summability theory and
applied stochastic process. Automation of PAP Smear image of cervix cancer for detection and staging of
cancer. Thelifesciencesdivisoniscarrying out research on medicind plants, quality testing for mugasilk,
phytoremidiation fromoil fields, creation of DNA bank and hydrocarbon remediation.

Important collabor ations(national and global) established:

National: BARC, Mumbai; ISl Kolkata; I1Sc, Banglore; SINP, Kolkata; TERI, New Delhi; 11T
(Kharagpur, Bombay, Guwahati); Gauhati University, Manipur University, Nationa Ingtitute of Nutrition,
Hyderabad; JSS University, Mysore; AIIMS, New Delhi, CAT, Indore; IMTECH, Chandigarh; IBSD,
Imphal; Asan Indtitute of Gastroenterol ogy, Hyderabad; 11CT, Hyderabad; ICSI T, Kolkata; [ TR, Lucknow;
B. Barooah Cancer Research Indtitute, Guwahati; Annamalai University, Tamilnadu; DRL Tezpur.

Global: YokohamaUniversty, Ingtitute of Space, High Energy Accelerator Research Organization
and Astronautical Science, Japan; Universty of Ulster, School of Biomedica Sciences, NorthernIreland,
PadovaUniversity, Italy; Stazione spermente laseta, Milano, Italy; Shanghai Second Medica Universty,
China; University of Maryland, USA ; Museum nationa d’ Histoire naturelle, Department Evolution et
Syatematique, France; Deakin University, Australia; Firat University & Adiyaman University, Turkey;
Dalhousie University, Canada; Nationad taichung Institute of Technology, Taiwan; University of Missouri-
KansasCity, USA; Michigan Tech. University & Chicago University, USA; Shanghai Second Medical
Univergty, China; University of Greece.
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I mportant Output Indicatorsfor 2012-13

S.No. | Parameters Output
1. Papersinrefereedjournas 36
2. Chaptersin Books 01
3. Papersin Conferences 12
4, Number of Ph.Ds. produced 07
5. Number of Technologies’Designsand other intellectua productscommercialized 01
6. Research Manpower trained (other than Ph.Ds) 45
7. Technica Manpower trained 01
8. B.Tech/ UG projectsguided 12
0. M.Tech/M.Sc./M.Phil projectsguided 07

Indian Instituteof Geomagnetism was established intheyear 1971. Theinstitute has 38 full time
working scientists/faculty.

Report onActivitiesduring 2012-13
Areasof Focus : Geomagnetismanddliedfidds
Major Accomplishments

I1G hasthe mandateto carry out basic and applied research in Geomagnetismand alliedfields. I1G
has established observational facilitiesto measurethe geomagnetic field and several atmospheric and
ionospheric parameters at itstwo regional centres at Tirunelveli and Allahabad, its twelve magnetic
observatorieslocated in different partsof our country right from the geomagnetic dip equator tothe northern
focusof ionospheric Sq current system and at the Indian Antarctic stations, namely, Maitri and Bharati. A
significant achievement during thisperiod has been the near-real timetransmission of geomagnetic data
from 11 of the observatoriesto | 1G Headquartersat Navi Mumbai.

High resolution satellite derived freeair gravity anomaly, itstransformationsand 2D crustal models
wereused to build an evol utionary mode of the Western Continental Margin of India, with specia emphasis
onLaccadiveRidge(LR). Deviatoric sressfieldsare computed from theinversion of Gravitationa Potentia
Energy for the Indo-Eurasian plate collision region. Another effort hasled to the construction of self-
consistent velocity and strainratefield mode for the northeast Indian region and Indo-BurmeseArc.

Magnetovariational fieldsrecorded by an array of magnetometersin Saurashtraand the surrounding
regions have been analyzed and the e ectrical conductivity distribution in theregion hasbeeninferred.

Recordsof magnetic propertiesof 96 samplesof a4.7 mlong gravity corecomprising of latequaternary
sediments collected from the central part of the western Indian margin (off Goa) at 840 m water depth
indicate mgor variationsduring threetime sices between 30 kaand 5.5 kawith distinct pal aeoclimate
links.
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Using Sagdeev pseudopotentia technique, theexistence of large-amplitudeion-acoustic solitonswas
investigated for aplasmacomposed of ionsand hot and cold e ectrons. The spatial and temporal structures
of field line oscillations have been studied using ground aswell as satellite datafor the outer regions of
Earth’smagnetosphere.

Thecorotating interactionregion (CIR) induced magnetic sormswhich occurred during solar minimum
wereinvestigated to sudy their effectson equatorial and low latitudeionosphereand geomagneticfiedin
the Indian sector.

Important Highlightsof 5Major Programmes:

Studiesof magnetic propertiesof sediment coresamplesfrom Lonar Lake haveyielded acontinuous
pre-anthropogeni ¢ 10 ka pal aeoclimate and palaeoenvironmental records. Further, amultidisciplinary
approach to the Lonar Impact Crater had led to estimation of post-impact effectson magnetic properties
and pal aeomagnetic directionsand devel opment of spectral model sdelineating mineralogica changesin
basaltic rocks.

Vertical electrical resistivity soundingswere carried out over Western and Northern Maharashtrain
order to identify aquifersand estimate salinity of water bodiesand their association with dyke patterns.
Longitudinal geo-€lectrical sectionsaong these dykes demonstrated carrier aswell asbarrier stretches
whichidentified potential aquifersup to depthsof 25-30 m.

Broadband magneto-telluric datacollected dong Indore-Jhd awad profilewereanayzed and modeled
using 2D inversion. Theresultshaveyie ded va uabl einformation about thethickness of traps, theoverlying
Vindhyan sedimentsand abroad high conductivity structure at the centre of the profile bounded at both
endsby Dhar and Asmaralineaments.

A novel study on dtitudina variation of ionospheric zonal electric fieldshasbeen carried out using
ground-based magnetometers, ionosondes and space-bornein-situ observationsfrom low-Earth orbiting
satellites. Aninteresting possibility that emerged from thisstudy hasbeen that theionospheric zond eectric
field canbereversed, exhibiting opposite zona electricfieldsin equatorid E- and F-region dtitudesduring
geomagnetic storms.

Study of low-frequency el ectromagnetic wavesin the solar wind and magnetosheath using linear
theory for amulti-speciesplasmaisundertaken. The growth rates and dispersion propertiesof mirror and
proton cyclotron anisotropy instabilitiesfor the field and plasma parameters observed by the Cluster
satel lite have been obtained by solving thelinear kinetic dispersionrelation.

Major and Unique National Facilitiescreated

TheEnvironmenta Magnetism Laboratory wasaugmented to carry out spectroscopic studies. SEM
and MicroMag instrumentswere added to theexisting facilitiesin thislab.

I mportant collabor ations(national and global) established:

() National Atmospheric Research Laboratory, Gadanki, (ii) Center of Exploration Geophysics,
OsmaniaUniversty, (iii) Geology Department, Allahabad University, (iv) BHU, Varanas, (v) GFZ, (vi)
Tuebingen University, Germany, (vii) National Space Institute, Technical University of Denmark, (viii)
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Research Inditutefor Sustainable Humanosphere (Kyoto University), Kyotom, (ix) School of Environmental
and Earth Sciences, North MaharashtraUniversity, Jalgaon, (X) Department of Environmental Sciences,
Shivgi University, Kolhapur, (xi) Nationa Geophysca Research Indtitute, Hyderabad, (xii) Space Physics
Laboratory, Vikram Sarabha Space Centre, Thiruvananthgpuram, (xiii) University of Western Cape, Bellville
and SANSA, Hermanus, South Africathrough anIndo-South AfricaBilaterd project, (xiv) NevadaBureau
of Minesand Geology, University of Nevada, USA, (xv) University of Kwazulu-Natal, Durban, South
Africa, (xvi) AndhraUniversity, (xvii) Pondicherry University, (xviii) M.S. University, Vadodara, (xix) GSl,
(xx) NCAOR, Goa

I mportant Output Indicatorsfor 2012-13

S.No. | Parameters Output
1 Papersinrefereedjournas 45
2 Chaptersin Books 2
3 Papersin Conferences 54
4 Number of Ph.Ds. produced 4
5 Research Manpower trained (other than Ph.Ds) 7
6 Technica Manpower trained 2
7 B.Tech/ UG projectsguided 1
8 M.Tech/M.Sc./M.Phil projectsguided 24
9 Other Products/Indicators
10 Workshop conducted 1
11 Survey conducted for other organizations 1
12 Public Outreach (talks, articles, awarenessworkshops, science
day, open house etc) Yes, severd
of them

Organization Particulars

Thelndian National Academy of Engineering (INAE), founded in 1987, comprisesIndia smost
distinguished engineers, engineer-scientistsand technol ogists covering the entire spectrum of engineering
disciplines. INAE functionsasan apex body and promotesthe practice of engineering & technology and
therelated sciencesfor their gpplication to solving problemsof national importance. TheAcademy provides
aforumfor futuristic planning for country’ sdevel opment requiring engineering and technologica inputsand
bringstogether speciaistsfrom such fieldsasmay be necessary for comprehensive solutionsto the needs
of thecountry. Itistheonly engineeringAcademy inindia. INAEisaMember of thelnternationa Council
of Academiesof Engineering and Technologica Sciences(CAETS).
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Report onActivitiesduring 2012-13
INAE Silver Jubileelnaugural Function on April 20, 2012 at New Delhi

INAE Silver Jubileelnaugural Functionwasorganized onApril 20,2012, at Indian Nationa Science
Academy (INSA) Auditorium, Bahadur Shah Zafar Marg, New Delhi. Dr. R Chidambaram, Principal
Scientific Adviser to the Government of Indiawasthe Chief Guest. The function commenced with the
address by Dr Baldev Raj, President, INAE. Thiswas followed by the address by Dr. T Ramasami,
Secretary, Department of Science & Technology, Government of India. Prof. René Dandliker, President,
Internationa Council of Academiesof Engineering and Technological Sciences, Inc. (CAETS) and Past—
President, SwissAcademy of Engineering Sciences(SATW), dsodelivered hisaddress. TheINAE Coffee
TableBook on* Glimpsesof Indian Engineering Achievements’ wasreleased by Dr R Chidambaram. The
research study reports on Technologiesfor Healthcare Sector in India, Assessment of Civil Engineering
Inputsfor Infrastructura Devel opment and Water ResourcesM anagement wererel eased by Dr T Ramasami.
Avideofilmto commemoratethe INAE Silver Jubilee Cel ebrationswasreleased by Prof. René Dandliker.
A Special Postal Cover to commemorate the Silver Jubilee Year of INAE wasreleased by Sh. L. N.
Sharma, Postmaster General, Department of Pogts.

ThelNAE Silver Jubilee Young EngineersAwards were presented by Dr R Chidambaram to four
young engineers below 45 years of age. The awardees were Dr Avinash Kumar Agarwal, Associate
Professor, Department of Mechanical Engineering, I T Kanpur; Prof SanghamitraBandhopadhyay of
MachinelntdligenceUnit, Indian Statistical Indtitute, KolkataProf Sirshendu Deof Department of Chemical
Engineering, 11T Kharagpur and Dr Sukumar Mishra, Associate Professor, Department of Electrical
Engineering, II T Delhi. The Silver Jubilee Distinguished L ectureswere delivered Prof. PRama Rao,
Chairman, Governing Council, ARCI Hyderabad and former Secretary, Dept of Science & Technology,
Govt. of Indiag; Dr. Anil Kakodkar, DAE Homi Bhabha Chair, former Chairman, AEC and Secretary,
DAE, Govt. of Indiaand Dr. BabaN Kayani, CMD, Bharat ForgeL td., Pune. Oneof the highlightsof the
functionwasparticipation by Pres dents/representatives of themember-academiesof CAETSfromAudraian
Academy of Technologica Sciencesand Engineering (ATSE), ChineseAcademy of Engineering, Technology
Academy Finland, Swiss Academy of Engineering Sciences (SATW) and Netherlands Academy of
Technology and Innovation

(@ Seminars/Conferences- TheAcademy organizes Sympos alSeminars Workshop/ Conferencesat
national/international levelson topicsof national importance. Based onthedeliberations, INAE
invariably bringsout policy recommendationsfor suitablefoll ow-up action by the concerned Ministry/

Department/agency(ies).

Thefollowing Seminars’'Workshops/Conferences/L ectureswere organized by INAE during theyear
2012-13.

(i) INAE Silver JubileeDistinguished L ectureby Prof. Paulo B. L ourenco

INAE Silver Jubilee Distinguished L ecturewas delivered by Prof. Paulo B. Lourenco Head,
StructuresGroup, Dept. of Civil Engineering, University of Minho, Portuga and Coordinator of
the European Erasmus MundusAdvanced Master’sin Structural Analysisof Monumentsand
Historical ConstructionsonAugust 23,2012 at |1 T Madras, Chennai.
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(i) International Conferenceon “ Towardsa Better Innovation Ecosystem” held on Sep
20-21, 2012 at New Delhi

International Conference

RDS A BETTER INNOVATION ECC

September n-21, 2012

y ol

cHl

Fig. 10.4

The International conference on” Towards a Better Innovation Ecosystem” was held on
September 20-21, 2012 at Indialnternationa Centre, New Delhi. The conferencewas organi zed
incollaborationwith Nationa Innovation Council (NIC), Indig; Internationa Council of Academies
of Engineering and Technological Sciences(CAETS) and Confederation of Indian Industry
(CI1). The conferencewas held in seven Technical Sessionsfollowed by aDiscussionineach
session. Thethemes of the sessionswere Innovation Ecosystem: An Assessment; Creating and
Nurturing Innovation Mindsets, Fostering International; Collaboration for Innovation;
Restructuring R& D; Inclusivel nnovation; Funding Innovation & Building Innovativelndia Specid
Keynote addresson“ On Building an Inclusive Innovation Ecosystem” wasdelivered by Dr. RA
Mashelkar, National Research Professor & President, Global Research Alliance National
Chemical Laboratory. The Inaugural Addresswasdelivered by Mr. Sam Pitroda, Chairman,
Nationd Innovation Council & Adviser tothe PrimeMinigter on Public Information Infrastructure
& Innovations. In addition, two Specia Keynote addresseswereddlivered on“Improvingthe
Research & Innovation Ecosystem” by Dr. R Chidambaram, Principal ScientificAdvisertothe
Govt. of India& DAE Homi Bhabha Chair Professor and on* Innovation and M easurement”
by Mr. Arun Maira, Member, Planning Commission, Govt. of India.

(iii) INAE—AT SE Workshop on Solar Thermal and Solar Photovoltaic Technologies

Thisworkshopwasheld inAustraliaduring October 15-19, 2012; whereleading expertsfrom
Indiaand Austrdiajoined together and conducted detail ed deliberations on the compl ete spectrum
of Solar Energy with theaim of building aroadmap for faster penetration of thesetechnologies
inIndiaand Australia. Dr RR Sonde was the Convenor of the workshop. Eminent experts
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representing A cademia, Research, Policy and Industry segment participated inthisevent. The
Workshop was enhanced by technical visits to appropriate Research Institutions and
Demonstration Centresin Australiain order to further develop India-Australia Science &
Technology linkages.

(iv) Symposium on National Frontier sof Engineering (NatFOE-7)

The Seventh Symposium on National Frontiersof Engineering (NatFOE-7) whichisan annual
flagship event of INAE, was organized during October 12-14, 2012 at Indian Institute of
Technology, Guwahati. Prof. CV R Murty wasthe Coordinator of thisevent. Dr. Hemant B.
Kaushik, Assistant Professor, 11T Guwahati wasthe convener of theeventwhoisasoan INAE
Young Engineer Awardee. The symposium had four broad themes- Engineering Educationin
India, Engineersintechnical policy making of India, Urban Infrastructure (e.g., Power, water,
trangportation) and Automationin daily life(e.g., Laptops, Cell phones, TVs).

(b) Academia-Industry Interaction - AlICTE-INAE Distinguished Visiting

Professorship Scheme - The Indian National Academy of Engineering (INAE) launched a
Distinguished Visiting Professorship (DVP) Schemejointly with All IndiaCouncil for Technical
Education (AICTE) in 1999. Asper the objectivesof the scheme; the Distinguished Visiting Professor
isrequired to deliver lectureson the state-of -art of Industry, industrial ambienceand R& D needs of
theindustry to the students and faculty of technical institutions; guide student projects/ theses of
interest toindustry. The Schemehasrece ved very enthusiastic responsefrom industry and engineering
institutions over theyears. Twelveindustry expertswere selected under the subject schemeinthis
year.

(¢) International Affairs - 20th CAETS Convocation and Annual Meeting - The CAETS
(International Council of Academiesof Engineering and Technologica Sciences) Council Meeting
and Symposium on* Urban Devel opment and Public Transportation—Improved Understanding of
the I nterdependencies’ hosted by SwissAcademy of Engineering Sciences (SATW) washeld during
August 29-31, 2012 at Zurich, Switzerland. INAE delegation participated inthisevent.

(d) Promoting Excellencein theField of Engineering

(i) LifeTimeContribution Award in Engineering 2012 - Thisaward isgivento aneminent Indian
citizen who hasmade most distinguished contributionsinthefield of Engineering/ Engineering
Research/ Technology, which have brought prestigeto the nation and regarded aslandmarks of
technological development of the country. Prof P Rama Rao and Dr RA Mashelkar were
selected for theyear 2012.

(i) Prof. Jai Krishnaand Prof. SN MitraMemorial Award 2012 - Theseawardsaregivento an
eminent engineer, engineer-scientist or atechnol ogist for Academic and scholarly achievements
in any discipline of technology/outstanding research. Prof Amitabha Ghosh and Prof N
Viswanadham were selected for Prof. Jai Krishnaand Prof. SN MitraMemorial Award the
year 2012.

(i)  INAEYoung Engineer Award 2012 - Ingtituted in 1996, INAE Young Engineer Awardisgiven
for excellencein design and technology trandfer, innovetive devel opment and engineering research.
Ten candidateswere selected for INAE Young Engineer Award 2012.
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(iv) Innovative Student ProjectsAward 2012 - The Academy hasinstituted ‘ Innovative Student
ProjectsAward’ since 1998 to identify innovative and creative research projectsundertaken by
thestudentsat threelevels, B.E./ B.Tech, ME/ M. Tech and Ph.D in Engineering Colleges. Five
thesesat Doctordl level, fiveat Master’slevel and six projectsat bachelor level were selected
for conferment of Innovative Students Project Award 2012.

(e) Research Sudies- The Academy undertakes studies on important/topical national issues each
year. The objective of such study isto prepare acomprehensive/exhaustive document covering
review of exigting international and nationa technological and commercia aspects, analysisof options,
futuretrends and specificimplementabl e policy/recommendations and methodol ogy for execution.

() INAE e-Newdetter - Thismonthly eectronic newd etter containsengineering and technol ogy updates
and aspectsof frontiersof engineering aswell asthe newsregarding INAE activities.

(9) INAE Forums- Oneof theimportant objectives of theAcademy isto assist the Government from
timetotimeinformulating policieson critical technical issues. For this purpose, threeforumswere
constituted —INAE Forum on Engineering Education, INAE Forum on Microelectronicsand INAE
Forum on Energy. Theseforumsenablegiving inputsto policy makers, ingtitutesof higher learning &
research, industries, etc.

(h) TheFdlowship—Thirty six Fellowsand four Foreign Fellowswere el ected during the year.
I mportant Output Indicatorsfor 2012-13
Thefollowingimportant publications have been brought out during theyear 2012-13

a Annadsof INAE - TheAnnasof theNAE containsthetext of thelecturesdelivered by Life
Time Contribution Awardees, Professor Jai Krishnaand Prof. SN MitraMemorial Awardees,
newly el ected Fellows of the Academy and INAE Young Engineer Awardees.

b)  Research Study Report on*“ Technologiesfor Healthcare Sector inIndia*®

) Research Study Report on“Impact of R& D onIndian Mining Industry Performance— I dentifying
thenew prioritiesand strategicinitiatives’

d) Research Study Report on*Water Resources Management”

€) Research Study Report on “Assessment of Civil Engineering Inputs for Infrastructural
Deve opment”

f)  TheThirdreport onIndian Engineering Heritage (Railways). Thisreport coversRailsbased
Urban Transport Systems, Heritage Railway Buildings, Tunneling and River Trainingand Bridge
protection Works.

The Indian Science Congress A ssociation was established in the year 1914.The total number of
employeesis31.
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Report on Activitiesduring 2012-2013

Areasof focus

@
(b)
©

(d)

€

ThelIndian Science CongressAssoci ation was established in 1914 with thefollowing objectives:

To advance and promotethe cause of ScienceinIndig;
ToholdanAnnual Congressat asuitableplaceinIndia

To publish such proceedings, journas, transactionsand other publicationsas may beconsidered or
desirable;

To secure and manage funds and endowmentsfor the promotion of Science including therights of
disposing of, or selling al or any portion of the propertiesof theAssociation,

To do perform any or al other acts, matters and things as are conducive to, or incidenta to, or
necessary for, the above objects.

Major Accomplishments(2012-13)

© © N o g A~ w NP

A i =
> W PP O

15.

Holding of 100" I ndian Science Congress Session at Cd cuttaUniversity, Kolkata
Publicationsincluding 1SCA’shi-monthly journa Everyman’s Science
Augmentation of ISCA Chapter Activities

Subscriptionof Journal for ISCA Library

Organising Seminars, Symposia, Discussions, Workshop etc.

Young Scientists Programme

Science Awareness Programmefor Popul arisation of Science

Advancement and Promotion of Science and Technology through
Nationa/International Symposia, Follow-up of Recommendation(s)

Involving Young Scientists

International Collaboration on Exchange Programme

Microfilming of ISCA Old Publications

Software Development in different departments

Congtruction of additiona floor including renovationa/dterationinexisting buildings

Infrastructure Development

Important Highlightsof 5M ajor Programmes(2012-13)

The 100" Indian Science Congress under Presidentship of Dr. Manmohan Singh, Hon' ble Prime

Minister of Indiawasheld at K olkataunder the auspicesof the Cd cuttaUniversity (from January 03to 07,
2013. The 100" Session of the Science Congresswas presided over by Dr. Manmohan Singh, Prime
Minister of India, on January 03, 2012. TheFoca Theme of the Congressis* Sciencefor Shaping the
Futureof Indid’

284 ANNUAL REPORT 2012-2013



The Indian Science Congress Association (ISCA) has instituted several Awards to honour and
encourage scientistsin India—mainly through specia endowmentsreceived fromindividualsand groups
and alsofromitsown funds.

TheAssociation envisaged constructive work for the popul arisation and advancement of scienceby
organising seminars, symposia, discussions, popular lectures, quiz contest, etc. thought out the year under
twenty ninel SCA Chapters. TheAssociation aso observed the science day, environment day, doctor’s
day, engineer’ sday, technol ogy day, and aso organi zejoint collaborative programmewith other organi zations
at itsHeadquarters.

Important collaborations (nationa and globd) established (2011-12) : At Nationd Level ISCA through
itschaptersisholding science popul arization activitieswith various I nstitutes/ Universities. The Indian
Science CongressA ssociation also has exchange programme with British Association of Science, Sri
L ankaA ssociation of Advancement of Science, Amecan Association of Advance of Science, Chinese
Academy of Science, etc.

Jawaharlal Nehru Centrefor Advanced Scientific Research was established in theyear 1989. The
Ingtitute hasatotal of 72 regular employees, out of which 47 are scientists/faculty and 80 areresearch
associates.

The Jawaharlal Nehru Centrefor Advanced Scientific Research (INCASR), Bangaore, isapremier
research ingtitutein the country, and was established inthe year 1989 inthebirth centenary year of Pandit
Jawaharlal Nehru, by the Department of Scienceand Technology (DST) with objectivesto pursueand
promote scientific research and training at the highest level in thefrontier and interdisciplinary areas of
scienceand engineering. The Centreisadeemed to be university. The Centre, whichisjust twenty three
yearsold, iscreating newsregularly in the scientific world with its breakthrough discoveriesand has
research collaborationswith several national and international institutions. Thefaculty membersof the
Centrehavereceived several nationa and internationd recognitions. Severd faculty membersare Fellows
of Nationa and Internationa scienceand engineering academies.

Prof. CN R Rao wasthefounder of the Centre. Prof. VV Krishnan succeeded him. Prof. M R SRao
ispresently the President.

Report on Activities during 2012-13

Thefocusof researchin the Chemistry and Physics of Materials Unit : Force fields for
supramolecular polymershave been developed and MD simulationsusing such forcefieldsare being
carried out. Mesostructure group carried out research on Synthesis and characterization of new
nanomateridsfor brain cell delivery applications. Screening new catalystsfor the conversion of carbondioxide
tomethanehavebeen carried out. | dentifying new cata ystsfor oxidative dehydrogenation of dkanes. Epitaxy
group hasset up nanofab-lab and fabricated high performance GaN LED and HEMT structuresusing
nanocolumnsfor charge carrier and photon transport. Magnetismgroup thinfilmsof nonmagnetic materias
have be grown by RF sputtering and their surface magnetism have been studied by Magnetic Force
Microscopy and X-ray magnetic circular dichroism to establish theintrinsic nature of ferromagnetism.
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Metal-organic framework group has been engaged on synthesis of multifunctional materials, i.e.
materialswhich combine aset of well-defined properties (e.g. porosity and magnetism, porosity and
optical), by arational strategy to assemblea2D magneticlayersof M, -[M(CN)J*> (M ,=Mnll, Co(ll),
Ni(l1); Mg =Fe(l11), Cr(I11)) intoa3D rigid porousframework by linking organic pillarsthat exhibits
permanent porosity as well as ferro / ferrimagnetic ordering at low temperatures. In addition, new
nanomateriasparticularly grapheneana ogues, nanocomposites, etc have been syntheszed withemphasis
onlarge scadesynthesis. Multicomponent patterning has been aroutineactivity intheyearsto come. With
such developments, new materia interfaceswith well defined defect profileswill beredized. Thiswill leed
to devicefabrication based on thefunctiondities of the nanomaterias. Polymer based e ectronicswill bea
continued activity.

In New Chemistry Unit, research has been pursued in several aspectsof the chemistry of materials.
Theseinclude Exciting new chemistry, Functiona organic and supramolecular materids, Organic synthes's,
molecular probes, peptide and protein chemistry, nucleic acid chemistry, bionanotechnology, Bio-organic
and medicinal chemistry, Designing new waysto small molecule heterocyclic scaffolds, Inorganic and
solid state chemistry, Nanomeaterialsand renewableenergy, Solid stateinorganic chemistry.

In the Evolutionary and Organismal Biology Unit, the faculty continued their ongoing
integrativeresearchesin the broad areas of Evolutionary Geneticsand Popul ation Ecol ogy, Chronobiology
and Behavioural neurobiology, Animal Behaviour and Phylogeography. Most of these studiesarelong-
termin nature, being based on either selection experimentsor long-term observationson socia behaviour
and demography inwild populations.

Education Technology Unit (ETU): The Unit continue to develop and produce multimedia
CDROMsand booksespecially for school studentsand teachersin variousdisciplinesof science. CNR
Rao Hall of Science and Education Technology Unit will be organi zing teachers/students workshops/
programs in different subjects like Physics, Chemistry, Biology, Nanoscience. The Kannada Book
‘NANOPRAPANCHA' authored by Prof. C.N.R. Rao and trandated by Mrs. Indumati Rao of ETU,
hasbagged the‘ Awardsfor Excellencein Publishing’ from the Federation of Indian Publishers.

The Summer 2012 Science Outreach Programme sponsored by the CNR Rao Hall of Science,
JNCA SR was conducted in association with Himalayan Gram Vikas Samiti, Gangolihat by Prof. K.S.
Valdiyaon May 6-9, 2012. 148 Participantsfrom 24 Govt. intermediate colleges attended the program
which had lectureson topicsin Science & Engineering from Eminent Scientists.

SCIENCE POPULARIZATION PROGRAMME : Thisyear significant progress hasbeen made
inall spheresof academic activitiesat the Centre. A seriesof programmeswere organized by Education
Technology Unit (ETU) and Hall of Sciencetoward the promotion of scienceeducation. C.N.R. Rao Hall
of Scienceand ETU organized and conducted the program to award the Prizesfor Outstanding Science
Teachersfor theyear 2011 donated by the C. N. R. Rao Education Foundation. Shri SV Burli and Smt.
M.S. Rekha were awarded the prizes. C. N. R. Rao Hall of Science and Education Technology Unit
along with SOP-ETU took up aproject of conducting four Workshopsfor 100 Pre-University Teachers
from different placesin Karnatakain using the College Chemistry Kit. The Science Outreach Program has
becomean important academic component of the Centre. Many school children and teacherswere exposed
to the excitement of Sciencethrough various programmesat the Centre. The C N R Hall of Scienceand
Education Technology Unit conducted various programmesfor childrenin their endeavour in popularizing
science among theyoung students.
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The Faculty of Engineering MechanicsUnit (EMU) conducted studieson Granular matter and
other complex fluids, Mesoscdesmulationsand high performance computing, Ingtabilitiesandinterfacia
flows, Aerospace and atmospheric fluid mechanics, Fluid mechanicsand heat transfer, Rheology of
complex fluids, vortex dynamics, transport processesin the nocturnal boundary layer. One part of the
group’sstudies have been on turbul ence, so the computational needswill increase manifold. Consegquences
of the abovefindingsin real applications (atmospheric boundary flows, clouds and others) have been
investigated.

In GeodynamicsUnit studieswere carried out on Neotectonicsand environmental geology.

I nternational Centrefor Materials Science established the mg or scientific user facilitiesto serve
both in-house researchersand researchersfrom other ingtitutions. It hasfurther expanded itsinfrastructure
by installing sophisticated equi pments|like Superconducting Quantum Interference Device (SQUID),
Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES), UV Spectrometer,
Photol uminescence Spectrometer (PL), etc.

The Centre for Computational Materials Science (CCMYS) (renamed as Thematic Unit of
Excelence on Computationa Materias Science) of |CM S hasestablished aHigh Performance Computing
Facility, aninstructional computing laboratory with 30 computersfor hands-on training of the students.

IntheMolecular Biology and Genetics Unit the biological function of themrhl non-coding RNA
encoded inthemouse genome hasbeen studied ingreeter detail particularly inrelationtoitsinvolvementin
theregulation of thewnt signaing pathway. Thebiologica functionsof thehuman homologueof mrhl that
hasbeen recently discoveredinthelaboratory, has been explored withreferencetoitsrolein devel opment,
differentiation and cancer. Studiesontheroleof transcription factors AEBP1andASCL 1, ingliomagenesis
hasbeen expanded to understand the molecular mechanismsinvolved in the pathogenesisof glioma

The dynamicsof centromere and neocentromereformationin Candida a bicanshave been studied.
Genetic and epigenetic factorsthat control centromereformation in Candidaalbicansare major emphasis
of thestudies.

Studieshave been undertaken to elucidate therole of purine nucleoside and nucleotide cyclesin
regulating levelsof variousmetabolitesin P. fal ciparum. Genesof thetwo cycleshavebeen knocked out
and the metabolome has been profiled inthe mutant strainsusing NM R and mass spectrometry. Aspects
of maariapathogenesis have been examined using asystemshbiology approach.

Further pathogenic characterization of the Indian HIV strains. Understanding aspects of gene
expressonfromthevira promoters. Strategiesfor controlling chronicimmuneactivationin HIV-AIDSby
useof effectiveimmune-modulatory agents.

Egtablishment of anew |aboratory emphasizing yeast biochemica and fluorescence microscopy assays
for peroxisome degradation and analysisfor autophagy related pathwaysison anvil.

Andysisof theroleof asrij genefunctioninmaintaining stem cdll pluripotency. Elucidating mechanisms
of cardiovascular development using transgenic and knockout micethat the group has generated.

Using concepts and technol ogies of human genetics and genomics, thegroup explored molecular
basisof certain neurologica disorders(epilepsy and non-PD movement disorders), sensorineurd disorders
(congenital deafness, and pain asymbolia) and certain speech-language disorders.
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Theanimd facility currently established a the Centre has been upgraded, bothintermsof infrastructure
and personnel to meet the requirementsof theresearchers.

In Theoretical SciencesUnit, whilemany of the current activitieswill continueto determinethe
research activities of the unit, some general themes are expected to emerge in the next few years as
thematicfoci. Oneisthe devel opment of computational methodsto addressthat phenomenawhich span
many length and time scales, and may involve multiplelevel s of description. Multiscale modeling, QM/
MM, and coarse-grained modeling methodsfor complex soft molecular systemsbelong to thistheme. The
other theme is the application of research on condensed matter to energy applications, ranging from
photovoltaicsto materialsfor gasstorage. A third themeisthe application of methods described above, in
particular statistical mechanica methodsto study biological systems. Thiswill involvetheuseof concepts
devel oped for studying soft matter to study biological matter, and aso mathematical modeling to describe
time dependent phenomena, information flow etc, inthe organization of biological processes. Findly, the
gpplication of theexpertisein the unit to address questionsrel ated to climati ¢ processes and the environment
may emergeasanother significant themeof interest.

Computer Laboratory
High-Performance Computing (HPC)

To cater to the needs of researcherswaorking in areas of bio-informatics, engineering mechanics,
physicsand chemistry of materials, we plan to set up acluster with four-CPU nodesbased on 12AMD
Core (OmniCorearchitecture) CPUs (or equivalent of other types) ina2U Rack.

Major Accomplishments

Thishasbeen an another year of significant scientific discoveriesmadeby our faculty and students; to
name afew, Prof C N R Rao and Prof Umesh Waghmare have shown that an inorganic compound
contai ning boron, carbon and nitrogen could absorb carbon dioxide (CO2) and methane (CH4) — two
greenhouse gases (GHGs) that contribute to global warming.

Thestudy offersaway of creating spatialy confined graphene-like structures, which could formthe
foundeation of functional devices, Prof. Srikanth Sastry, Mr VishwasV Vasisht, Mr Shibu Saw, Theoretical
Sciences Unit, havereported that liquid silicon can actual ly transform between two different * phases —
oneat low temperature and pressure and one at high temperature and pressure. Thefinding may suggest
novel avenuesfor makingsiliconinthecrystal phaseaswdll asdifferent formsof amorphoussilicon.

I mportant Highlightsof Major programmes:.

InTSU anove and practicableway of changing the morphology of gold nanoparticlesdeposited on
ametal oxide substrate, by doping the oxidewith atoms hasbeenfound whichwill increase catalytic
efficiency by changing the particle shapefromthree- totwo-dimensiona.

A groupinMaterias Science and Theoretical Science have shown that aninorganic compound
containing boron, carbon and nitrogen coul d absorb carbon dioxide (CO,) and methane (CH,).

Aninventionin MBGU reportsanti squamouscancer (cervica and oral) specific compoundshaving
tremendous potentia to be used aslead molecules.
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Work carried out at EMU smulates, for thefirst time, cumuluscloud form, evolution and entrainment
inthelaboratory. It showsthat diabatic heating providesthelong- sought missing link between cloud
microphysicsand macrodynamics making cumulusmodel smoreeffective.

The research group from CPM U shown that the el ectronic properties of grapheme can be tuned
from semi-metallicto semiconducting if thelatera dimensionsarereduced to afew tensof nanometers. A
method to fabricate granting structureson bulk graphite hasbeen invented from which multi-or few layer
graphemeribbons can be sourced repeatedly by lift-off.

Major and Unique National Facilitiescreated:

Agilent 8453 UV visible spectrometer with accessories & softwares, Laben Inverted Darkfield
Microscopewith accessories, 1V C Ventilator Modd V-3, IV C Cage Rack, 1V C Cage Assembly, Animal
Change Station/Workstation, Oriel Sol3 A ClassAAA Solar Simulator, |-V Tester, Glove Box Work
Station Code : 1500001, Semiconductor Characterization System, JASCO Circular Dichroism
Spectrometer with accessories, Bruker Model Tensor 27 FTIR Spectrometer with accessories, Lambda
650 UV / V1S Spectrometer with accessories, Optima 7000 Dua View | CP Spectrometer with accessories,
Mini Arc Mdting System with accessories, LeicaS6 D Trinocular Stereo Zoom Microscope, LeicaHigh
Speed Digita Color FireWire Camera, 200AMU Residua GasAndyzer with RS232, Electron Multiplier
(EM), built-in Power Modulefor AC Line Operation.

I mportant collabor ations (national and global) established:

Theinteractionswith academicingtitutionsand universitiesglobally have continued and the Centreis
expanding itsforma tiesin respect of collaborativeresearch, exchange of graduate sudentsand consultancy
projects. A few MOU’ sweres gned with Defense Food Research L aboratory (DFRL, Mysore), Queendand
University of Technology, and UKIERI -UK —USIndiaTrilateral Researchin Partnership for academic
interactions.

I mportant Output I ndicators

PUBLICATIONS: The Centre hasregistered avery good progressin its publications records.
Total 279 publications have been reported during the year in around 136 peer-reviewed high-ranked
journals. Average impact factor was 4.44. 7 Books and book chapterswere also credited by thefaculty
membersa ong with 3international conference papers.

ACADEMICAND EXTENSIONACTIVITIES: Thereisasteady increasein the number of
research studentsin the Centre pursuing various academic programmes. The present student strengthis
283. 42 studentsjoined the Centre during August session of 2012. 16 studentswereawarded Ph D, 7
withM S(Eng.) degree, 4withM S—Ph D and 4withM S(Materials Science) degrees. In order to
provide opportunitiesto teachers and othersto obtain training and for carrying out science education
projects, the Centreisoffering aPostgraduate Diploma Programmein Science Education.

Summer Research Fellowshi ps, Project Oriented Chemica Education Programme, Project Oriented
Biologica Education Programme, Visiting Fellowshi ps, Extension Programmes and A cademic Exchange
Programmes have attracted wide attention and have been highly successful.

For the Summer Research Fellowshipsprogramme, out of the 48 candidates sel ected, 36 candidates
were placed under INC faculty and 12 under non-JNC faculty. In addition, 15 SRFP candidates were
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awarded Rgjiv Gandhi Fellowship. For POCE, 11 meritorious studentswere offered thefelowship. Nine
students of POCE-2009-11 were awarded Diplomain Chemistry. One students of POCE-2010 batch
has been selected for the Integrated M.S/Ph D programme of INCASR. Under POBE, 9 candidates
have joined the programme. Eight students of POBE 2009 batch received their Diplomain Biology
certificatesthissummer on successful completion of their 3 year project training. One student from POBE
batch of 2010 hasjoined INCASR under the M S-Ph D programme.

Nine candidatesfrom R& D ingtitutionshave been offered Visiting Fellowships. INCASR-CCSTDS
has been renamed as INCA SR-CICS Fellowship. It isjointly instituted by the Jawaharlal Nehru Centre
for Advanced Scientific Research (INCA SR) Bangal oreand the Centrefor International Co-operationin
Science (CICS), Chennai. Two Fellows selected for the year 2009- 10 have been given certificateson
successful completion of their 3month training programmein India. 4 Fellowshave been given INCASR-
CICScertificatesfor theyear 2010-11. In 2011-12, 7 scholars have been selected for the fellowship.

INTELLECTUAL PROPERTY : Duringthecurrent year, 24 patent applications(Indian Provisona
Applications-8, Indian Complete Applications-2, PCT-3, USA-5, EPO-2, Brazil-1, China-1, Japan-1,
Korea-1) have beenfiled. 3 patents (USA-1, EPO-2) were obtained and 7 inventionswere licensed.

The Centre maintainsitsvibrant academic activitiesthrough conferences, seminars, colloquiaand
discussonmeetings.

Theinfrastructureisbe ng constantly upgraded to meet the academic requirementsand for scientific
and student activities. All these devel opmentswoul d not have been possiblewithout the continuous support
from the Department of Scienceand Technol ogy.

AWARDS/DISTINCTIONS

The Centre' sfaculty membershave received number of nationa and international recognitions. Prof.
CN R Rao, Chairman, ScientificAdvisory Council tothe PrimeMinister and National Research Professor,
hasbeen awarded with H K FirodiaLifetimeAchievement Award, 2011 and Einstein Professorship of
ChineseAcademy of Sciences. Hehasalso been felicitated with Ernesto I1ly Trieste Science Prize (2011)
for materidsresearch; Dhirubhal Ambani Life-TimeAchievement Award for Innovation(2011); EDGE Award
for leadershipin education (2011); D.Litt. by Karnataka State Open Univeristy (2011); D.Sc. (honoris
causa) Universite Joseph Fourier; D.Sc.(honoriscausa) SRM University, Tumkur University. Prof. Roddam
Naras mhahas been awarded with the prestigiousH K FirodiaAward 2011 for Excellencein Science &
Technology and Distinguished AlumnusAward, University Visvesvaraya College of Engineering. Prof. P
Rama Rao has been el ected as Foreign Associate of the US National Academy of Engineering, 2012.
Prof. S. Balasubramanian has been awarded with the Shanti Swarup Bhatnagar prize. Prof. Shobhana
Narasimhan has received Stree Shakti Science Samman Award and Kalpana Chawla Award of the
Government of Karnataka. She has a so been el ected as Fellow, Nationa Academy of Sciencesof India.
Prof. Vijay Kumar Sharmahas been el ected as Fellow, I ndian Academy of Sciences, Bangalore, 2012.
Prof. Ganesh Subramanian hasreceived Indo-US Senior Fullbright Fellowship. Prof. Tapas Kumar Mgji
hasbeen sdected asan* Emerging Investigator” in Chemicd Scienceby Journd of Chemica Communications
in2011. Dr. T. Govindargju hasreceived INSA Medd for Young Scientist (2011), Indian National Science
Academy, New Delhi, India. Dr. Subi J. George hasbeen chosen asa'Young Investigator inthefield of
Chemical Sciencesby the Journa Chemical Communications, 2012, published by the Royal Society of
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Chemistry. Prof. Amitabha Chattopadhyay hasreceived Darshan Ranganathan Memoria LectureAward
(CRSl), 2011. Prof. Satyagjit Mayor hasbeen therecipient of TWASBiology Prize, 2011. Prof. ParthaP.
Majumder has been elected as Fellow, TWAS: TheAcademy of Sciencesfor the Developing World,
Trieste—2011.

Indian Institute of Astrophysics, Banga orewasestablishedintheyear 1971. Thelnstitute hasatotal
of 303 regular employees, out of which 64 are scientists/faculty and 06 are post-doctora research associates.

Report onActivitiesduring 2012-13
Areasof Focus: Astronomy and Astrophysics, Atomic and Molecular Physics

I mportant Output Indicatorsfor 2012-13

S.No.| Parameters Output
. Papersinrefereed journas 123
. Chaptersin Books 4
. Papersin Conferences 43
. Number of Ph.Ds. produced 8
. Research Manpower trained (other than Ph.Ds) 50
. Technica Manpower trained 10
. B.Tech/ UG projectsguided 20
. M.Tech/M.Sc./M.Phil projectsguided 25

1. Theengineeringmodd of the Ultraviolet Imaging Telescope (UVIT), apayload on India sfirst dedicated
astronomy satelliteASTROSAT, was assembled and tested extensively. The Critical designreview of
UVIT was completed and assembly of the flight model commenced in the Class 100 area of the
MGK Menon Laboratory.

2. Thedigitization of over 100 yearsof solar dataon photographic platesfrom K odaikanal hasmade
excellent progress. Thefull seriesof digitized Ca-K imagesof the Sunisnow availabletothescientific
community to carry out synoptic studies spanning over 9 solar cycles.

3. llAhasplayedalead rolein co-ordinating India sparticipation in thetheinternational Thirty Meter
Telescope (TMT) Project, to build and operate the next generation of aground based megaoptical
and IR telescopefacility. NLST and TMT have been recommended by anational committeefor
implementation inthe 12thfiveyear plan.

4. The2-mNationa Large Solar Telescope (NLST) project, auniquefacility proposed by the Indtitute
for observingthe Sun at high resolution, wasendorsed by the Il A Governing Council and isawaiting
approva for implementationinthe 12" fiveyear plan.
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5. Integrated tests of the optical system of the 1.3-m telescope and the integrated tel escope were
carried out. Thetelescopepier aswell as concrete support structurefor the steel building and dome
was completed. Thetelescopeisready and will beinstalled as soon asthe building isready.

6. Thefabrication of aVisible Emission Line Coronagraph payload on Adityal to study thesolar corona
isprogressngwell.

7. A new broadband radio antennasystem, designed and fabricated in house, was commissioned at the
Gauribidanur observatory.

8. TheHanleEchelle Spectrograph (HESP), ahigh resol ution spectrograph for the 2-m Himalayan
ChandraTelescope, isunder fabrication.

9. Auvijeet Prasad, an 1A graduate student, received the prestigeous Shyama Prasad Mukherjee
Fellowshipfromthe DST.

10. 8studentscompleted PhD ontopicsranging from opticsto extra-gal actic astronomy. Six students
compelted the M Tech part of the M Tech-PhD program and one student compl eted the M Sc part of
the M Sc-PhD program.

SectionB: ltem 5;

1. BARC,Mumbai iscollaboratingwith 1A inthe development of anew gammaray facility, theMagor
Atmospheric Cerenkov Experiment.

2. TMT consortium (USA, Canada, Japan, China) collaborating with TM T —Indiato build prototypes
of various systemsand sub-systemsfor the Thirty Meter telescope (TMT) project.

3. Ahighresolution spectrometer (HESP) for the Himalayan Chandra Telescope (HCT) iscurrently
under congtruction. Itisbeing devel opedintechnica collaboration with Industrial Research Limited,
New Zed and.

4. About 25internationa collaborative projects on scientific projects acrossvarious countries.

The National Academy of Sciences, India(NASI) wasestablished in 1930. The academy has 17
regular employees. 35 NASI Senior scientistsare associated as scientists/faculty and 5 of themare NASI
—Chair Professors.

Report on Activitiesduring 2012-13

Areas of Focus . Promotion & Popularization of Science & Technology; toaid & advise
inPolicy Making

Major Accomplishments : Themagor accomplishmentswerethefollowing-
TheYear of Science Programmes

Asper decisontaken last year inthe Science CongressAssociation, theNAS! isorganizing severd
programmesto celebratethe Year of Science; bookson History of scienceareto bereleased.
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Publications

e  Apatfromregular publications(theAcademy published avast dataof reseerch asitsregular publication
in collaboration with the Springer IndiaPvt. Ltd.); aso published three volumes on Nematode
I nfestations. Thereviewspublishedin the Proceedingsand Science L etters of the A cademy covered
the most discussed areas of research from Nanotechnology to Biotechnology; and M aterial
Scienceto Transfor mational Technologies.

e AbookonMalaria(in Hindi) of about 600 pages hasa so been published in collaboration with the
ICMR, N Delhi: Afirst of itskind in India

e  Two Specia Issues(oneon Nanotechnology & the other on Biodiver sity) were also published
thisyear, having celebrated articles.

ScienceCommunication Activities

e  Thehighlightsof activitieswere Children ScienceMeet, Summer & Winter Schools, Vacation
Training Programmes, Workshops, Vigyan & Health Chaupals, Seminars, National
Technology Day, National Science Day and World Environment Day etc.

e NASI-HQandits17 Chaptersorganized hundredsof science communication activities, inand around
their region throughout the period of the report of theyear 2012-13.

e Notonlythat, afirst of itskind activity was started by the Academy for the young researchers,
when aseriesof wor kshopson Scientific Paper Writing was organized by theAcademy totrain
them for expressing their views and research findingsin an appropriate manner. Sofar, suchfive
workshops have been organized at BHU, Varanasi, SGPGI, Lucknow, CIFE, Mumbai and the
NASI.

An Establishment of aM agnificent Ganga-gallery

Theriver Gangaoccupiesan unique positionintheculturad ethosof India. But theholy river Ganga's
existenceisunder threat, dueto enormously increasing load of pollution year by year. Therefore, the
Council of the Academy decided to adopt ways to make the people aware for the conservation and
restoration of theholy river Gangaby establishingaGangaGallery with well defined objectivesinorder to
highlight thereligious, cultural, socio-economic and scientific aspectsof theholy river. Thegallery was
inaugurated last year by Hon' ble Shri Pawan Kumar Bansal, Science& Tech. Minister, Govt. of India.
Thehighlightsaregiven on-www.nasi.nic.in.

Science Education Programmes in joint collaboration of other National Science Academies

TheNASI together with other two Science Academies- Indian National ScienceAcademy, New
Delhi and Indian Academy of Sciences, Bangd oreisjointly sponsoring the Summer Research Fellowship
under thejoint Science Education Pand to provide opportunitiesto bright under-and post-graduate students
and teachersto usefully spend their summer/winter vacations.

Annual Session/Symposia/Seminars & Scientific Discussions

TheAcademy organized aNational Symposium on* Sustainable M anagement of Biodiver sity
using Science & Technology” on Nov. 24-26, 2011 at Trivandrum; with an aim to take concrete
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stepsfor conserving the biodiversity for Sustainable Devel opment. The convener of thissymposiumwas
Prof Manju Sharma; who hasalso published an edited Special | ssueon Biodiver sity thisyear. Now,
another Symposium on Nano-science & Technology isalso to be held thisyear in November.

Fellowship / Membership

ThelCMR, New Ddhi, posing full faithin the scientific capability of the Fellowsof theAcademy, has
instituted the |CM R Fellowship in thear ea of Public Health Resear ch; and another Fellowship-
Distinguished Woman Scientist Chair hasal so beeninstituted with thefinancial support of theDST, N
Delhi. TheAcademy instituted NASI-Honor ary ScientistsPositionsalso thisyear.

Singhania Library

Library serviceswere enriched through digitization of thelibrary, subscribing more booksand by
providingfacilitiesof storage, reading room, microfilming, citationindex etc. Internet facility for educationa
purposeisaso being provided to the studentsfree-of-cost. Thelibrary hasbeen connected to National
Knowledge Networ k (NKN).

Recognition and Awards
Severd Fellowshipsand Awardswere given during theyear; afew arementioned for example:

¢ NASI-Rdiancelndustries Platinum JubileeAwards (2012) for the Application Oriented nnovations
covering both Physical and Biologica Sciences.

e NASI-Young Scientist Platinum JubileeAwards (2012) inthefieldsof Biologica/Physical/ Chemica
Sciences.

e  NASI-Senior Scientist Platinum Jubilee Fellowships (2013)- Awarded.
e NAS ScopusAwards(2011) - Announced

e NASI —Scienceand Maths Teacher Awards (2011) by NASI HQ and some of its Chaptersintheir
respectiveregion

Local Chapters

The 17 Chaptersof the Academy have undertaken a hundredsof activitiesfor the furtherance of
theAcademy’sobjectives.

1. Important Highlightsof 5 Major Programmes. Thehighlightsare—
a) TheYear of Science Programmes—goingon.

b) The Ganga-gallery hasbeen well established; and plan for itsfurther extension asa
Science Museum is being finalised.

c¢) A book onMalaria(in Hindi) of about 600 pages has been published, afirst of itskind in
India; another two special publicationsare on Nanotechnology and Biodiver sity.
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d) Science Communication Activities: The highlights of activities were Children Science
Meet, Summer & Winter Schools, Vacation Training Programmes, Wor kshops, Vigyan
& Health Chaupals, Seminars, National Technology Day, National Science Day and
World Environment Day etc. Not only that, afirst of itskind activity isbeing organized
regularly by theAcademy for theyoung researchers, i.e. aseries of workshopson Resear ch
Paper Writing.

e) Apartfrom conferring Fellowship/Membership of the Academy, Several avardswere also
givenin recognition of the significant scientific contributions of the young scientists,
such as—

NASI-Rdiancendustries Platinum JubileeAwards (2012) for the A pplication Oriented nnovations
covering both Physical and Biologica Sciences.

NASI-Young Scientist Platinum JubileeAwards (2012) inthefiel dsof Biological/Physica/ Chemica
Sciences.

NASI —SwarnaJayanti Puruskars (2012) for Best Paper Presentation inthe Annual Session; andthe
NASI ScopusAwards (2011)-areto begiven.

2. Major and UniqueNational Facilitiescreated : The Ganga-gallery (IGNOU, New Delhi
hasincluded thegallery initssyllabus/project to makethe studentslearn the aspectsof conservation
of ariver; aswell asUP Tourism and Consortium of |1 Tshavealso included thegallery onits
officia webste). The Science Museum isto be established soon.

3. Important collaborations(national and global) established:

a) The NASI together with other two Science Academies - Indian National Science
Academy, New Delhi and Indian Academy of Sciences, Bangaloreisjointly sponsoring
the Summer Research Fellowship under thejoint Science Education Panel

b) Alsocontinuingitsestablished collaboration with the Reliancel ndustriesfor recognizing
the scientificresearch.

¢) TheAcademy hasestablished collabor ation with the SCOPUSfor recognizing the scientific
taents.

d) Ithasalsoestablished an association with the Springer for publishingitsjournals.

e) Alsoorganized many sciencecommunication activitiesin collabor ation with thelndian
UniversitiedInstitutesyCSIR Laboratoriess NCSM and other prestigiousingtitutions.

National Innovation Foundation—Indiawas established in 2000. Number of scientists/faculty is7
and post doctoral staff is4.
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Report onActivitiesduring 2012-13
1. Areasof Focus. Contemporary technologica grassrootsidess, innovationsand traditiona knowledge
2. MgorAccomplishments:

(@ HermeslnnovationAward on 10" May 2012 in Parisby European Indtitutefor Creative Strategies
and Innovation to Honey Bee Network/NIF;

(b) 5"EMPI-Thelndian Express|Indian Innovation Star Award,;

(c) Patent grantedtoagrassrootsinnovationviz. Multi crop thresher of Shri Madan Lal Kumawat
of Rgasthan.

(d) Twofarmer developed plant varieties(HMT and Kudrat) registered under the PPV & FRAct
2001.

() Thefallowingfour grassrootstechnol ogiesweretransferred to different entrepreneurs- household
sugarcanejuice extractor, bicycle plough cumweeder, mitticool clay creations, and clay water
pot.

Important Highlightsof 5Major Programmes:

(& NIFwasableto scout and document 18, 000ideas, innovationsand traditional knowledge practices
from 32 Statesand Union Territories

Over 250 grassrootstechnol ogiestaken up for validation of innovators claim at different research/
technologicd inditutions

b) 125applicationsfor Intellectua Property protectionfiled nationdly andinternationally, whichinclude
116 patent applicationsin Indiaand 2 PCT applications.

c) IGNITE 12 Nationd Award ceremony to honour student (class 12 and under) ideatorsand innovators.
Theprizesgiven by Dr. APJAbdul Kalamon Nov. 10, 2012 at [1IM Ahmedabad. Closeto 15, 000
ideas/innovations documented from 282 districts of the country inthe same.

d) company named*ldealndiakalnnovationsPvt. Ltd.” registeredin collaboration with Future Group
for commerciaization of grassrootstechnologies

Major and UniqueNational Facilitiescreated : Nation’s first multimedia mobile lab-cum-
exhibition van for scouting, documentation, processing and dissemination of Grassrootsinnovationsbuilt.

I mportant collabor ations (national and global) established:
a) WithWWF-Indiafor Climate Solvers Program to take forward green grassrootsinnovations

b) WisdomTree, New Delhi and AmeyaPrakashan, Punefor publishing bookson Children’screstivity
and Marathi Indialnnovatesrespectively.
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I mportant Output Indicatorsfor 2012-13

S.No. | Parameters Output
1 Books 2
2 Papersin Conferences 6
3 Foreign Patentsfiled 2

Foreign Patentsgranted -
4 Indian Patentsfiled 116

Indian Patentsgranted 1
5 Trademark Applications 7
6 Plant Varietiesregistered under PPV & FRA (certificatesissued) 2
7 New applicationsfiled under PPV & FRA 6
8 Number of Technologies’Designsand other intellectua productscommercialized 4
9 Number of Technology leadsawaiting transfer 15
10 B.Tech/ UG projectsguided 21
11 M.Tech/M.Sc./M.Phil projectsguided 17
12 Improved Prototypes devel oped of variousideas/innovations 20
13 New grassrootstechnol ogiesvalidated 60
14 Projects supported under Micro Venture Innovation Fund (MVIF) 7

Raman Research Institute was established in 1848. Thetotal number of regular employees190.The
institute has 51 scientistsand 7 post doctoral research staff.

Report onActivitiesduring 2012-13

Areasof Focus: Astronomy and Astrophysics, Light and Matter Physics, Soft Condensed Matter
and Theoretical Physics

M ajor Accomplishments:

The on-going research programmes of the Astronomy and Astrophysics, Soft Condensed Mtter,
Light and Matter Physicsand Theoretical Phys csgroupswere continued with membersformulating and
solving problemsontheir own and in collaborationswith PhD and other visiting students.
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Magjor experimental developmenta activities, asreported |ast year, were continued: they included (a)
design and development of high-speed ADC-FPGA unit asapart of the RRI ApertureArray, (b) andysing
pulsar datacollected from the E-W wing of the Decameter Wave Radio Tel escope at Gauribidanur, (c) the
Murchison Wide-fieddd Array (MWA) whichisnow moving from building to commissioning to do science
with it (d) designing and constructing new broadband receivers for the Ooty Radio Telescope, (€)
development of an X-ray polarimeter in collaboration with the Indian Space Research Organisation (1ISRO)
and (f) participation in the Large Area X-ray proportional counter (LAXPC) for the ASTROSAT —a
satellite mission of 1SRO for multi-wavel ength astronomy. Planning for a Quantum Information and
Computing aswell asbrain computer interfacewasinitiated.

Important Highlightsof 5Major Programmes:

TheInstitute’ s participation inthe Murchison Wide-Field Array (MWA), aninternational project
betweentheUS, Audrdia New Zedand and India Thisarray isnow moving from building tocommissoning
to do sciencewithit.

TheIngtitute’ s participation in the design, devel opment, construction of SKA-Low systems; field-
testing and commissioning —towards an aperture array of antennason the ground continued. Thisis, as
wasreported earlier, a'so aninternationa project in partnership with UK, Netherlands, France, Italy &
Augtrdiaforming an SKA-Low consortium.

Thelngtitute' s project on X-ray polarimeter in collaboration and cooperation with the Indian Space
Research Organizationisprogressing well and severd devel opmenta worksrelatingto design, fabrication
and preliminary work were carried out. Devel opment of Cosmological Model sto describetheradiation
from the Epoch of Reionisation (EOR).

Exploitation of research potential using the recently acquired High Resolution Micro Raman
Spectrometer, NMR Spectrometer, Field Emission Scanning Electron Microscope and other equipment
by Soft Condensed Matter Physicsgroup. Planning for continued productive experimentsexploiting the
fivequantum opticslaboratories

I mportant collabor ations (national and global) established:

In addition to sevenimportant collaborationsthat the | nstitute had established and reported during
thelast year, thefollowing new collaborations have been entered into:

a) Aproject on’Gravitationa Wave Astronomy’ under the Indo-Australian Science and Technology
Cooperation, between the I nstitute and the University of Western Australiaand the University of
Addaide.

b)  Collaborative Exchange Programme between the Ingtitute and the Kyushu I nstitute of Technology,
Japan.

c) Collaborative project on*Effect of the Correlationsin the staticsand dynamicsof extended systems
under * CEFIPRA’ between the Ingtitute and L ab. de Physique Theororique et M odel es Stati stiques,
France.
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d) Collaborative programmeon ‘ Quantum Computing’ between the Institute and the University of
Waterloo, Canada.

€) Collaborativeprogrammeon ' dl weether imaging sysemsusing polarization contrastsand/or intensity
modulation’ betweenthelngtituteand the University of Rennesand the CentreNational delaReserche
Technique, France.

I mportant Output Indicatorsfor 2012-13

Papersinrefereedjournals 133
Papersin Conferences 13
Number of Ph.Ds. produced 11
Foreign Patentsfiled 7
Foreign Patentsgranted (total) 3
Indian Patentsfiled —under process 9
Research Manpower trained (other than Ph.Ds) 4
Technica Manpower trained 2
B.Tech/ UG projectsguided 65
M.Tech/M.Sc./M.Phil projectsguided 48

S.N. BoseNationa Centrefor Basic Scienceswas established in 1986. The Institute hasatotal of
55 regular employees, out of which 32 are scientists/faculty& 22 are post-doctoral research staff.

Report on Activitiesduring 2011-12
Areasof Focus:

(@ Synthesisand characterization of nanomaterials, including nanofabrication, nanolithography, opto-
electrical and transport properties, microscopy.

(b) Ultrafast timescal e magnetization dynamics using time resol ved magneto optic Kerr effect, related
theory and smulation.

(0 Theoretical and simulation studies of electronic band structure, magnetic propertiesetc. of various
materids.

(d) Ultrafast and high frequency spectrascopy of various systemsincluding biomolecules, bio-mimicking
systems, nano materiasetc.; energy transfer.
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() Black holeastrophysics, cosmology, the effect of event horizon, experimental astrochemistry and
agtrobiology.

(f) Quantumfieldtheory, quantuminformation, gravity and black holes, statistical physics, nonlinear
physics.

Major Accomplishments:

(@ Timeand Spaceresolved Kerr Effect Measurements.

(b) Cleanroom with nanofabrication facility usingion beam and e-beam lithography.

() AtomicForceMicroscopy (AFM) withlithography facility upgraded with Innovamode of Bruker

(d) HighResolution Transmission Electron Microscope (HRTEM) upgraded with Electron Energy Loss
Spectroscopy (EELS)

() PulsedLaser Deposition (PLD) unit upgraded with high pressure RHEED system
Important Highlightsof 5Major Programmes:

(@ Physcsof nanomateriasincluding application-specific materia sdevel opment.

(b) Advanced computational materiasscienceincluding soft condensed matter.

(¢) Interfaceof biology and condensed matter phys csincluding fluctuation and stability of biomolecules,
DNA-proteininteractionsand biomolecul ar recognitionin physologica conditions, biology of extreme
conditions, and application of ultrafast spectroscopy in biomoleculesand quantum effectsin fast
molecular and non-adiabatic process.

(d) Collectivebehavior in quantum and classical condensed stateincluding driven systems, ultracold
guantum gasesand spin trangport through Quantumwires.

() Theoretical work on black holesanditscosmological consequencesand astro-chemistry. Selected
problemsin Quantum field theory.

Major and UniqueNational Facilitiescreated :

(@ Timeand Spaceresolved Kerr Effect Measurements.

(b) Cleanroom with nanofabrication facility usingion beam and e-beam lithography.

() Atomic ForceMicroscopy (AFM) withlithography facility upgraded with Innovamode of Bruker

(d) HighResolution Transmission Electron Microscope (HRTEM) upgraded with Electron Energy Loss
Spectroscopy (EELS)

() PulsedLaser Deposition (PLD) unit upgraded with high pressure RHEED system
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I mportant collabor ations (national and global) established:

Project Title Pl /Co—PI Funding Agency Duration of the
Proj ect
“ Understanding Physics and Chemistry Dr. T. Saha Dasgupta Indo-GermanFP/2004(40) | 15-12-2004 to
of novel material using NMTO 14-12-2011
Wannier Functions “
“INAE (Emeritus Scheme) Prof. B.B. Bhattacharya | INAEINAE/405/NS 1-7-2006 to
30-6-2011
DST/BC/08-09/10 -" Astrophysical and Dr. Biswagjit Chakraborty | DST (Indo SA Jt. Proj) 11-9-2009 to
cosmological implication of INT/SAFR/P3(11)/2009 10-9-2012
noncumul ative space time”
DST/AB/09-10/18 —"DYNAMAG: Dr. Anjan Barman DST & European 11-9-2009 to
Advanced Computational Studies of Commission 10-9-2012
Dynamic Phenomena in Magnetic INT/EC/ICM S(24/233552)/
Nano-Materials’ 2008(i)

DST/PM/09-10/22 — “ATHENA —
Advanced Theories for Functional
Oxides: New Routes to Handle the
Devices of the Future” (India
European Union Research Project)

Dr. Priya Mahadevan

DSTINT/EC/ATHENA
(3) / 233553/2008 (i)

8-9-2009 to 7-9-2012

DRDO/KM/09-10/24 -" Study of Dr. Kayan Mandal DRDOERIPR/ER/ 24-3-2011 to
magneto caloric effect” 0902182/M/01/1296 31-3-2012
DST/AB/09-10/27 -” Spin wave and Dr. Anjan Barman DSTDST/UKIERI/SA/ 15-6-2008 to
domain wall dynamicsin vertical P-2 /2008

magnetic nanowires (DST-UKIERI)” 14-6-2011

CSIR/KM/09-10/29" Preparation and
study of nanostructured dilute
magnetic semiconductors’

Dr. Kalyan Mandal

CSIR03(1178)/10/EMR-I1

1-10-10 to 30-9-2013

DST/AB/09-10/31 -"Magnonic
Crystals: New paradigm towards
microwave communications’

Dr. Anjan Barman

DST (DST-JST Prog)
INT/JP/IST/P.23/2009

26-7-2010 to
25-7-2013

BRNS(DAE)/KM/09-10/36 -

Dr. Kalyan Mandal

BRNS (DAE)2009/37/

21-12-2009 to

“Preparation and study of magnetic 16/BRNS 20-12- 2012
nanowires’

DST/TSD/09-10/37 -"MONAMI — Dr. Tanusri Saha DST (Int Div)INT/EC/ 11-9-2009 to
Modeling of NANO — Scaled Advanced Dasgupta MONAMI (25/233513)/ | 10-9-2012
Materials Intelligently” 2008 (i)

SRC/TSD/09-10/38 - Dr. Tanusri Saha Swedish Research 24-3-2010 to
“Magnetism in organic materials’ Dasgupta Council (SRC) 23-3-2013

“ Design and Fabrication of Prof. A.K. Raychaudhuri | DSTDST/UKIERI/SA/ 23-9-2009 to
Nanomachined Thermal Sensors using P-29/09 22-9-2011

FIB (DST — UKIERI)”
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“ Contacting 3D electrodeposited Dr. Kalyan Mandal DSTDST/UKIERI/SA/ 18-8-2009 to
nanowires: new opportunities for P-13/09 17-8-2011
sprintonics technology

(DST — UKIERI)”

“Neutron diffraction studies of collapse Prof. A.K. Raychaudhuri | UGC DAE CSRCSR/AQ/ | Till 31-12-2012
of charge ordering in narrow band MUM/CRS-M-154

half-doped manganite Y .Ca, .MnO,

nanoparticles “

EICOON - Euro Indo forum for nano Prof. A.K. Raychaudhuri | University of Twente 11-3-2010 to
materials research coordination & Dr. Sugata Mukherjee 10-3-2013

cooperation of researchers in sustainable

energy technologies

DIT/AB/10-11/52 —"Development of Dr. Anjan Barman DIT1(7)/2010/M&C 18-3-2011 to
GHz Frequency Filters and Attenuators 17-3-2014
using Nanoscale Magnonic Crystals’

DST/AKR/10-11/53 —"Investigation of Prof. A.K. Raychaudhuri | DST-DAAD dated 9-7-2011
strain-dependent magnetization dynamics (Indo-German)INT/FRG/ | 5-9-2011 to
and electronic transport in magnetic DAAD/P-210/2011 4-9-2013
oxides for spintronics and signal

processing applications’

DST/AKR/10-11/55 " Electroresistance Prof. A.K. Raychaudhuri | DST (DST-RFBR) 8-11-2011 to
in single crystals and thin films of (RUSP-1183)INT/ 7-11-2013

mixed valence manganites’

RFBR/P-110

UKIERI/AKR/11-12/70 —
“Nano Breath App”

Prof. A.K. Raychaudhuri

IND/CONT/E/11-12/086

5-3-2012 to 4-3-2014

I mportant Output Indicator sfor 2011-12

S.No.| Parameters Output
1 Papersinrefereed journas 147
2. Books 1
3. Chaptersin Books 3
4, Papersin Conferences 38
5. Number of Ph.Ds. produced 19
6. Indian Patentsfiled 5
7. Research Manpower trained (other than Ph.Ds) 21
8. Technica Manpower trained 2
0. M.Tech/M.Sc./M.Phil projectsguided 4

302 ANNUAL REPORT 2012-2013




SreeChitraTirunal Ingtitutefor Medical Sciences & Technology., Trivandrum was established in
1980. Thelngtitute hasatotal of 1053 regular employees, out of which 138 are scientists/faculty& 107 are
post-doctoral research staff.

Report on Activitiesduring 2012-13

Areasof Focus : Biomaterials Research and Development Product Development,
Technology Transfer and Industrial Linkages; Quality Management
Systems, Testing and Technical services; Patient careand Public Health

Major Accomplishments

Patient car e- Thelngtitute successfully conducted thefirst Homograft va ve transplant implantation
inthe State of Kerala. Thisisthe second Ingtitutein the country in public sector to undertake Homograft
vavesurgery

Technology Transfer Agreements
Thedivision co-ordinated thefollowing technol ogy transfersduring the year:

() Technology Transfer agreement was executed on 10" May 2011 with M/sIFGL RefractoriesLtd,
Kolkotafor

a. Injectable cal cium phosphate cement for dental applications
b. Bioactive composite ceramics for orthopedic applications

(i) Technology transfer agreement wassigned on 30" March 2012 with M/sHLL LifecareLtd, Trivandrum
for hormonereleasing intrauterine device. Thetechnology transfer documentswere a so handed over
toM/sHLL LifecarelLtd.

Resear ch & Development: Thelarge number of research projects made good progress. Whilethe
product devel opment projects moved towards clinical evaluation stage or towardstechnology transfer
phase, the research projects contributed substantially to produce better outputs through patents and
publications.

Quality: Thequality management system was continued with the COFRAC Surveillance audit taking
placeduring January 27" & 28" 2012 and the NABL audit being held during 17" & 18" January, 2012.

Patents& Publications: A hedlthy growth of patents& publication during theyear:
Important Highlightsof 5Major Programmes:

i)  Technology Transfer & Industrial Linkages: Thetechnology transfer of 3 new productswere
madeto theindustry and also industry linkages continued intheform of various collaborationsfor
projectsand technology transfer.
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i)  Product Development: Many of the product development projectslike Coronary Stent System,
Centrifugal blood pump, SCTIMST-V SSC Left Ventricular Assist Device (LVAD), PV DF coated
and gl sealed vascular graft, bioactive bone cements based on organically modified ceramicresin,
Calcium sulfate based injectable bone substitute, IUD etc made considerable progress.

iil) Biomaterialsresearch & development: Devel oping nanomateria based drug delivery systems,
sensing applications, molecul ar imprinting, quantum dots, polymers, ceramicsand polymer-ceramic
compositesfor medical applications, devel opment of coatings, tissue engineering approachesfor
small vascular grafts, orthopedic, cornea, liver, cartilage, lung applications, novel dental materials,
growthfactors, blood material & tissuemateria interactions, decellularised tissuesetc

iv) Testing services: A steady increasein thetestsenquired and offered. About 672 work orderswere
executed from externa customersduring theyear.

Major and Unique National Facilitiescreated

CeramicCoating Facility conssting of Titanium Nitride coating unit and new generation Diamond-
like Carbon (DL C) Coating Unitfor coating on devicesand materialsfor biomedical applications

I mportant collabor ations (national and global) established:
Memorandum of Under standing (M oU)
During theyear, thefollowing Memorandum of Understanding (MOU) weresigned:
() MOU withM/sLifecarelnnovationsPvt Ltd on 11" Nov 2011 for collaborationin oral heparin

(i) MOU withIndianIngitutefor Information Technology and Management-Keraa, Trivandrum (111 TM-
K) on 12" Dec 2011 for cooperationin theareaof medical informatics

(i) Extensgonof MOU wassignedin January 2012 withAgharkar Research Ingtitute, Punefor evauation
of Actinokinasemolecule

(iv) MOU with M/s SIDD Life Sciences Pvt Ltd, Chennai on 6" March 2012 to set up a Hub for
devel opment of cardiopulmonary devices.

Non disclosure/Confidentiality agreements/M aterial Transfer Agreements

Different instrumentssuchasNDAs, MTAsetc wereentered into with thefollowing organi zationsfor
variousprojects:

e NTU, Singapore
o |nternationa Stem Cdll ServicesLtd, Bangadore

e VinsBioproductsLtd, Hyderabad
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I mportant Output Indicatorsfor 2012-13

S.No. | Parameters Output
1. Papersinrefereedjournals 189
2. Books/Chaptersin Books 6
3. Papersin Conferences 72
4, Number of Ph.Ds. produced 8
5. Foreign Patentsfiled Nil

Foreign Patentsgranted Nil
6. Indian Petentsfiled 19

I ndian Patents granted Nil
7. Number of Technologies’Designsand other intellectua productscommercialized 3
8 Number of Technology leadsawaiting transfer 3
9 Research Manpower trained (other than Ph.Ds) 35
10. Technica Manpower trained 38
11. M.Tech/M.Sc./M.Phil projectsguided 15
12. MPH /DPH projectsguided 18

Wadialngtitute of Himalayan Geology was established in June' 29, 1968. TheInstitute hasatotal of
208 regular employees, out of which 63 are scientists/faculty& 06 are post-doctoral research staff.

Areas of Research Focus :

TheIngtitute has been given themandateto carry out geologica and geophysica investigationsof the
Himalaya—the youngest and | oftiest mountain system on Earth which playsacritical rolein climate
modulations. Theresearch activitiesof the I ngtitute have been grouped into five miss on mode projectsthat
areimplemented through long term and short term projects. Themain emphasisisto study Himalayanriver
systems, glaciers, earthquake precursorsand landdlides.

Major Resear ch Accomplishments(2012-13)

e  Thedluviationandtheincision history of Late Quaternary terracesbetween HFT and MBT suggest
thelinkage between tectonic and climate

e  Thecontinuousretreat of glaciersinthe Central Himalayaand the advancement of glaciersinthe
Northwestern Himalayahave been noted during thelast ~50 years

e  Themammaiandispersal patternsacrossthewidth of the Himal ayasuggest asignificant uplift of the
Himalayaduring 10- 8 Ma
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Important Highlightsof 5M ajor Resear ch Programmes(2012-13) :

1. Themigration of GangaRiver near Varanas during ~40 kafollowing atectonic event has been
depicted. Sincethen, it meandered freely withinitsvaley until 7 kawhen another tectonic event took
place

2. Multiplewavel ength geoid anomdiesindicatethat the Del hi-Haridwar Ridge systemisapart of the
North-South deep seated (lithospheric depth) transversefault that abutsthe Himalayan frontal plate
boundary and playsadigtinct rolein diffusing thestressaccumul ated asaresult of the ongoing present
day fronta crustal shortening

3. MidOceanic Ridge (MOR)- type maficintrusi ves empl aced within the mé ange zone of the Manipur
Ophiolitic Complex (Northeast India) indicate that these are dismembered fragments of oceanic
crust generated at the mid-ocean spreading ridge system and support the hypothesi sthat the Naga-
Manipur ophioliteswasinitialy formed at thedivergent platemargin

4. Thesydematic orienttaionintheMesoscopic and magnetic fabric withinthe Ladakh batholith suggests
the changing angleof Indo-Eurasiaconvergence besides, the presence of amgor strike-dip component
during Eocene.

5.  Soft-sediment deformation structures, interpreted as* seismites’ arereported for thefirst timefrom
theMiddle Siwalik Subgroup, Arunacha Pradesh. These are probably generated during the L ate
Miocene by amoderate earthquake associated with re-activation of the BomdilaThrust or Main
Central Thrust

6. Thepre-Himdayan granulitefaciesmetamorphism hasbeen observed inthemafic and pelitic xenoliths
arrested inthe Kinnaur Kailash Granite

Major and UniqueNational Facilitiescreated (2012-13)

1. Ground Penetrating Radar, High precision robotics Total Station with GPS and Engineering
Selsmographs have been added to theexisting facility

2. Nationa Geotechnical Facility for the creation of Geotechnical databasein theHimalayaisbeing
developed

3.  SixAutomatic Weather Stations (AWS) have been established inthe Chorabari and Dokriani glaciers
for the continuousround theyear monitoring of meteorologica datatoinfer theclimate changeinthe
Himdayanregion

I mportant collabor ations (national and global) established (2012-13) :
1.  WithISTerre, Univ. of Savoie, France on the Neotectonic study

2. WiththeUniversty of lceland, University of Akureyri (Northlceland) and thel celandic Meteorologica
Office on the Earthquake predictiveand Hazard study

3. WithNORSAR, Norway onthe Earthquakeand LanddideHazard & Risk studies

4.  WithNGRI onthesub-surface structure of the Indian Lithospherea ong Satluj river
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Important Output I ndicator s(2012-13)

S.No. |Parameters Output
1 Papersinrefereed journas 39
2. Chaptersin Books 1
3. Papersin Conferences (and other non-SCI papers)

4, Number of Ph.Ds. Produced (1 awarded and 3 submitted) 4
5. M.Tech/M.Sc./M.Phil projectsguided 10
6. Research Manpower trained (other than Ph.Ds) 75
7. Awardsand Honours

e Prof. Anil K. Guptahasbeen el ected as Fellow of TheAcademy
of Sciencesfor the Developing World (formerly the Third World
Academy of Sciences) (TWAYS), Trieste, Italy

e DrKoushik Sen hasbeen conferred with‘K NahaAward’ by the
Geologicd Society of Indid’ 2

8. Workshops/Seminarsorganized

e  Organized’Brain storming meeting’ between thescientist of
WIHG and NGRI during 27 - 29 August 2012

e Organized‘Nationa Conferenceon Green Earthwithfocuson
theHimalaya' during 18 - 20 October 2012

e Organized‘ 78" Annua Meeting of the Indian Academy of Sciences,
Bangalore’ during 2 - 4 November 2012 3

Indian National ScienceAcademy wasestablishedin 1935. Thelnstitute hasatotal of 67 regular
employees

Report on Activitiesduring 2011-12:
Areasof Focus: Science Promotion & Recognition of Scientists

Mg or Accomplishments. Election to Fellowship of eminent Indian & Foreign Scientists,
Bilateral Relationship with Foreign Science Academies, Summer
Research Fellowship for Science Students, Research Projectsunder
History of Science Programme, INSPIRE project of DST,
Publications.

Important Collaborations: Sinceinception, the Academy hasfostered scientific relationships
with prominent scientific academiesand organizationsof theworld
to develop and promote the internationalization of science. The
Academy has established linkages with Science Academies /
Organizationsin 42 countriesin Europe, Asia, North America, South
Americaand Latin America. During theyear 2011-2012, MOU /
Agreementsweresigned/ renewed with 7 Foreign Academies.
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I mportant output I ndicator sfor 2012-13

TheAcademy during the period 2011-2012, nurtured and promoted scientistsand scientificingtitutes
to achieveexcellence in research through various programmesdetailed under:

1. SCIENCEPROMOTION

Supported Research Professorships (5) named after distinguished Indian Scientists, Senior Scientists
(58), Honorary Scientists (67), Visiting Fellowships (7). Associated / sponsored (78) scientific
meetingsi.e. seminars/ Symposia/ Conference/ Workshopswithin the country under the Science
Promotion programme.

YOUNG SCIENTIST RESEARCH PROGRAMME
7 Research projectsof Young Scientist Meda awardees (below 35 years of age) were supported .
2. RESEARCHINHISTORY OF SCIENCE

During the year the Commission recommended 6 new projectsand renewed 24 on-going projects
covering varioustopicslikehistory of cannons, metalsand metall urgy, mathematicsand astronomy,
ecology and forestry, art and architecture, etc.

3. INTERNATIONAL COUNCIL OF SCIENCE (ICSU) AND OTHER IMPORTANT
SCIENTFIC MEETINGS

Asanadhering organizationinIndiaand on bendf of thenation, Academy discharged itsresponghilities
of adherenceto ICSU. TheAcademy facilitated participation of Indian scientistsat thefollowing
Congresses/ Genera Assembliesheld abroad.

UGG XX C General Assembly Earth on the Edge: Sciencefor a Sustainable Planet, Melbourne,
Australia; INQUA Congress 2011, Bern Switzerland; 46" lUPAC General Assembly, San Juan,
Puerto Rico; XXX URS| General Assembly, Istanbul, Turkey; 22™ Congressand General Assembly
of IUCr, Madrid, Spain; 30" 1CSU Genera Assembly, Rome, Italy; 17™ International Congressin
Beijing a ChinaConvention Centre; 27" |UPAP Generd Assembly at I nstitute of Physics, London,
UK.

During 2011-2012, theAcademy supported about 89 Scientistsfor such ICSU programme.
4. INTER-ACADEMY EXCHANGE PROGRAMME

During theyear 2011-2012, 65 I ndian scientistsand 30 I ndian Distinguished Fellowsvisited abroad
to work in academic and R& D institutions and hosted 81 overseas scientists to work in Indian
Ingtitutionsunder varioushbilatera exchange programmes.

5. PUBLICATIONS
INSA brought out following publicationsduring theyear :
[JPAM (Indian Journal of Pure and Applied Mathematics); Proceedings INSA; IJHS (Indian
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Journal of History of Science) ; INSA News; Annua Reportin English & Hindi; Biographical
Memoir; Year Book; Fellowship Nomination Books.

Theback volumesaswell asthelatest issuesof al journals published by theAcademy area so made
availableonlineat theofficia website of theAcademy.

6. LOCAL CHAPTER/POPULARISATION OF SCIENCE

16 Loca Chaptersof INSA deliberateson variousissuesrelating to Scientific policy, socia impact of
science, and planning in science and technol ogy, besidesvarious servicesi.e. lectures, seminarsfor
the benefit of Scientistsand school children.

7. INFORMATICS

Thelnformatics Centreencompasses (i) Library —theinformation resource center supporting scholarly
information resources and information needs, (ii) Computer facility for facilitating awholerange of
| T-related servicesof the Academy.

Academy recelves about 450 scientific and technicd journa sunder exchangearrangementsand has
collection of about 13210 books covering History and Philosophy of Science, Science Management
and Science Palicy.

Thelnformatics Centre providesinformation servicesto itsusersboth on-siteand remotely, usng 1T
communicationschannels. During theyear, High Definition Video Conferencing Equipment hasbeen
procured to facilitate the scientific community to interact inreal timebasis. National Informatics
Centre (NIC) provided the NKN (Nationa knowledge Network) which facilitatestheAcademy’s
Video Conferencing System.

8. CENTREFORINTERNATIONAL CO-OPERATIONIN SCIENCE (CICS),CHENNAI.

CICS (earlier known as CCSTDS), Chennai’s is mandated to spread the spirit of science and
technology co-operation among devel oping societies. The center functions under the auspicesof the
Indian National Science Academy (INSA) with grant obtained from the Department of Science &
Technology, Government of India. During the period 2011-2012, grant of Rs.62.00 lakhs was
released. Theactivitiespursued during the period ranged from providing support to scientistsfrom
developing countriestowork inresearchingtitutioninIndia, partid travel felowshipto Indian Scientists
to attend International Conferencesabroad, organized seriesof lectures, etc.

9. SCIENCE & SOCIETY

Under the science & society programme, the Academy endeavoursto addressissues pertaining to
scienceand technology that are of relevanceto the society. Someof theinitiativesare:

»  Scienceeducation programme

»  Study groupfor preparation of evidence-based well-cons dered documentsand topica seminars
of socid rdevancetoinitiate enthusasm and positive discuss on amongst the scientific community
andinfluencesciencepolicy.
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»  Someof therecent activities of Scienceand Society are:

Release of position paper on ‘ Hazardous Metalsand Mineralsand pollutionin India: Soruces,
Toxicity, and Management’, Panel Discussion on* Srategiesfor Augmenting and Conserving
Water —India’'sOptions'; Brain Storming Meting on Man, Animal and Science; Symposium
on*“ Challengesin Nuclear Safety’ ; and many lectureswere organized.

10. INTERACADEMY PROGRAMME ON SCIENCE EDUCATION

Thelndian Nationa ScienceAcademy, in August 2006 established the Science Education Panel to
initiate and oversee the Science Education Programmes undertaken by the Academy for School and
Collegestudents. Thepand, jointly inassociation with Indian Academy of Sciences, Bangaloreand
the Nationa Academy of Sciencesof India, Allahabad sponsored avariety of activitiesthat areaimed
at strengthening for Higher Education in Science and encouraging theyoung studentsto take science
asacareer. Theactivitiesundertaken are:

>
>
>
>

Summer Resear ch fellowshipsfor studentsand teachers:

During theyear 2011-2012, 1030 studentsand 118 teachersavailed thefellowships.
2-week All India Refresher Coursesfor teachers:

18 Refresher courseswere held during April 2011 to March 2012.

1. Lectureworkshopsfor studentsand teachers:

48 workshops were held during the year ended 31% March 2012.

National Acaclemz of Sc:ences
Sri Lan

Fig. 10.5: Dr.Krishan Lal, President INSA duringthe signing Ceremony of Agreement on Scientific Co-operationin

Sri Lanka

310 ANNUAL REPORT 2012-2013



HTHT=T 3ITH *
wreekg wreter fasm g
5 M1+t , 20

‘ “-r.lr\ Gener

snal Sc

Fig. 10.6: Releasingtheposition paper on ‘Hazar dousM etalsand mineralsPollutionin I ndia: Sources, Toxicity, and
M anagement”

INTERNATIONAL ADVANCED RESEARCH CENTRE FOR POWDER
METALLURGY AND NEW MATERIALS (ARCI), BALAPUR,
HYDERABAD, AP

A. Organization Particulars

Name of theInstitute:  International Advanced Research Centrefor Powder Metalurgy and New
Applications (ARCI) was established in April 01, 1997. Theinstitute has atotal of 163 regular
employeesout of which 74 arescientists.

B. ReportonActivitiesduring 2011-12

Areas of Focus: Nanomaterials, engineered coatings, ceramic processing, laser processing of
meaterids, sol-gel coatings, fud cdll technology, carbon materids, solar energy materid sand automotive
energy materids

Major Accomplishments:
a) Demonstrated large scale production of 18-Cr ferritic steel powder by Inert gasatomization

b) Deveopment of solar selective coatingson stainlesssted aosorber tubeswith anopticd efficiency
for solar thermal energy conversion of 60% for solar thermal power plant applications. The
know-how isfound to be up-scalable
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o)

h)

j)

K)

Asapart of project on establishment of solar therma power technologiesat ARCI, the processing
andjoining of Silicon Carbide(SiC) tubeswhich isan outstanding central solar absorber in
Concentrated Solar Power System hasbeen compl eted. Thermo-mechanical property evauation
and I ntegration of thetubeswith atest |oop system arein progress.

Detonation spray coating for improved performance of propeller shaft sealsused for special
goplications

Hardfaced platesby laser cladding were successfully field tested inthermal power plant boiler.
The platewear performancewasfound to be substantially better than present technol ogy

Developed a5 kW PEM fuel cell power pack with therma management suitablefor transportation
applications. Integration of thisunitintheeectric vehicleandfieldtrialsarein progress

Laser —-MIG hybrid weldability studies have been carried out on Reduced Activation Ferritic
Martenstic Steels(RAFMS), arecently devel oped indigenous material for ITER test blanket
modul e applications. Process optimized for welding 12 mmthick platesinsingle pass

Devel oped process know-how for making bipolar platesfrom exfoliated graphite (EFG) that

hasbeen successfully demonstrated in large number of PEM fuel cell stacksin capacity range
upto 10kW. Application of bipolar platesmadefrom EFG hasa so been demongtrated in hydrogen
productionunits

Aluminum-Sted jointswith very thinintermetaliclayer interface have been successfully produced
by Cold Meta Transfer Process. Thesejointshad aload bearing capacity of 200 N/mmwhich
could beauseful mechanical property for application in automotive body assembly. Further
optimization of strength by improving theinterface and reducing the porosity intheweld beadis
underway

Devel oped nylon-based polyamide-6 nanofibre coating on commercial air filtration medium
using continuous e ectro-spinning equi pment and demonstrated the suitability for commercid
automotivefilters

Fe-P soft magnetic alloy for stator component in motor for automotive applications hasbeen
developed and astator assembly for aprototype motor wasfabricated and assembled into a
motor in collaboration with an automotive company. The performancewasfoundto berel atively
better than the motor with stator component made of conventional Si-steel

Synthesized nanocrysdlineinorganicfullerene-like (IF) aswdl asnanosheetsof tungstendisulfide
(WS,) by anovel route

Deve oped portablecold spray coating technology that isnow ready for application devel opment
andtransfer
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n  MicroArc Oxidation (MAOQO) technology hasbeen successfully adapted to continuous coating
with necessary controls. A novel process modification devel oped to enhancefatiguelife by
MAO coating, by 10-15 timesthat of bare substrate. Demonstrated continuous coating on
100mlongfail

Important Highlightsof 5Major Programmes:

a) Solar Energy Materials: A pilot facility to fabricate CIGS PV panelsof size30x 30cmis
being established and various equipments are being procured as part of thisprogramme. An
economical, easy to scale-up, lesstime consuming flash light & laser treatment processfor the
preparation of CIGSthinfilmsfor solar applications has been devel oped.

b) Automotive Energy Materials: A full-fledged pilot facility capable of manufacturing Li-ion
batteriesof al sizesand capacitiesrelevant to varied applications, ranging from electric biketo
heavy duty busisunder establishment. Simultaneoudy research on new and novel materiasfor
the anode, cathode and el ectrolyteistaken up. A large scale synthesis route for producing
LiFePO, inkilogram quantities has been devel oped. Work initiated on development of next
generation of hard and soft magnetic materialsfor motorsfor eectric/hybrid vehicle.

c) Oxide Dispersion Strengthened (ODS) Stedls: Successfully completed the Phase -1 of
|GCAR sponsored project for the devel opment of atechnology for the production of ODS
clad tubesfor fast breeder reactors.

d) Fud cel technology: Developed 20 kW Polymer Electrolyte Membrane (PEM) Fuel Cell
Systemfor stationary applicationsby amodular approach wherein two modulesof 10kW are
connectedin serieselectricaly withtwo paralel air supply modules.

€) Cathodic arc PVD technology: Cutting tools have been coated with super hard
nanocompositescoatingsand 5 axis high speed CNC hasbeen commissioned for performance
evaluation. Thetechnique hasbeentried for multilayer coatingsfor solar therma application as
wall.

f)  Iron based cerametallic cookies for heavy duty clutch applications. (NMITLI, CSIR
sponsored project): Devel oped processfor making iron based cerametal lic cookieson actual
component from both blue dust and iron powder using anindigenoudy designed and fabricated
prototype specia purpose hot press. Dynamometer testing isin progress.

Major and UniqueFacilitiesCreated:

Aerogd SynthesisFacility, Pressure Slip Casting Facility, Horizontal high energy bal mill capableof
producing 4 kg of nanostructured materid, Induction plasmafacility for synthes zing nanopowders

Important Collaborations (National and Global) established: New Collaborations with the
following organizations have been established in materia processing and related areas
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National: NAL, BDL, BHEL, CIPET, CSIO, Ceradecor India Ltd, Clutch Auto Ltd, DRDO,
HAL, HoganasIndiaPvt Ltd, ISRO, IGCAR, L& T, NEI, Redson EngineersPvt Ltd, TataMotors,
Tata Steel, Thermax, Ultratech Cement, University of Hyderabad, |1 T-Hyderabad, Cummins
TechnologiesIndiaLtd, TataChemicals, Wal chandnagar IndustriesLtd

Global: Fraunhofer-Germany, General Motors-USA, Grenoble INP-France, IMI-NRC Council-
Canada, PACT-France, SUNY-Stony Brook USA, Nationa Research, McGill Ingtitute of Aerospace
Engineering, Canada.

I mportant Output I ndicator sduring 2011-12

S.No | Parameters Output
1. Papersin Refereed Journals (SCI)- Calendar year 2011 79
2. Books —
3. Chaptersin Books —
4, Papersin Conferences (with or without proceedings) 80
5. Foreign Patentsfiled 1
1 Foreign Patentsgranted 2
6. Indian Patentsfiled 8
1. I ndian Patents granted 1
7. No. of technologiestransferred/ applications devel oped / products supplied 8
8. Number of Technology leadsawaiting transfer 13
0. Research Manpower trained (No. of SRF/ JRFS) 20
10. Technical Manpower trained (Employees/Fellowsdeputed for training/

participation in workshopsetc) 85
11. B.Tech/ UG projectsguided (including ongoing) 36
12. M.Tech./M.Sc./M. Phil. projectsguided (including ongoing) 47
13. Invited presentations/lecturesin Workshops, Symposia, other eventsetc 126
14. Number of current Ph.D Scholars (excluding ARCI regular employees) 18
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CHAPTER

RESULTS-FRAMEWORK DOCUMENT (RFD)
OF DEPARTMENT OF SCIENCE AND
TECHNOLOGY FOR THE YEAR 2011-12

The Government of Indiahasapproved theoutline a*“Performance Monitoring and Evaluation
System (PMES)” for Government Departmentsto measure the performance of Government by
preparing “Results-Framework Documents (RFD)” of al the Ministries/Departments every year
which providesasummary of the most important resultsthat aDepartment/Ministry expectsto
achieveduring thefinancia year.

The RFD for the year 2011-12 of the Department of Science and Technology not only provides
summary of the most important resultsthat the Department expectsto achieve during thefinancial
year but also an objectiveand fair basisto evaluate Department’soverall performance at the end of
theyear.

Theyear 2011-12 was aland mark year for the Department. It earmarked the completion of 40

yearsof serviceto the science sector sinceits establishment Accordingly, the Department of Science
and Technology has prepared RFD for 2011-12 with avision “to enable Indiabecoming aglobal
knowledge power by promoting basic research, devel opment of cutting-edge technologies and
innovation for globaly competitiveand inclusive growth to power technol ogy-led economic progress
of thesociety” withsx coreareasnamdy; (i) Formulation of policiesrdating to Scienceand Technology;
(i) Strengthening bas ¢ research and expanding R& D base: Human capacity; (iii) Strengthening basic
research and expanding R& D base: Indtitutiond capacity; (iv) Implementing Technology Devel opment
Programmes; (v) Societal Intervention of S& T; Science, and (vi) Technology Co-operation and
Partnerships/Alliances. A total number of 14 new initiatives had been proposed under all the six
objectives of the Department. Total of 40 successindicatorsfor covering thesix overall objectives
had been selected with ablend of 37 non-financia and 3 financia targets.

TheHigh Power Committee (HPC) on Government Performancereviewed theoveral performance
of Department and assigned acomposite score of 91.64 out of 100 for 2011-12.
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SECTION 1: VISION, MISSION, OBJECTIVES AND FUNCTIONS
VISION

To enablendiabecoming aglobal knowledge power by promoting basic research, devel opment of
cutting edgetechnol ogiesand innovation for globaly competitiveand inclusivegrowth to power technology-
led economic progress of the society.

MISSION

TodrengthentheR& D baseof the country through funding, devel opment and utilization of technologies,
building entrepreneurship and innovation, fostering international S& T cooperation, popul arization and
demonstration, generating S& T database, mounting mission modeinitiatives, attracting talent to science
and rgjuvenating researchin university and promotion of public-private partnerships.

OBJECTIVE

1 Formulationof policiesrelating to Science and Technology

2 Strengthening Basi ¢ research and Expanding R& D; base-Human Capacity

3 Strengthening Basic research and Expanding R& D; base-Institutional Capacity
4  Implementing Technology Development Programs

5 Societd interventionsof S& T,

6 S&T; co-operation/ PartnershipsandAlliances

FUNCTIONS

1. Formulation of policiesreating to Scienceand Technology. 2 .Support and Grants-in-aidto Scientific
Research Institutions, Scientific Associations and Bodies. 3. Matters regarding Inter-Agency/Inter-
Departmenta coordination for evolving scienceand technology missons. 4. Mattersreaingtothe Scientific
Advisory Committee of the Cabinet (SACC). 5. Promotion of new areasof Science and Technology with
specia emphasison emerging areas. (i) Research and Development through itsresearch institutionsor
laboratoriesfor development of indigenous technol ogies concerning bio-fuel production, processing,
standardization and applications, in co-ordination with the concerned Ministry or Department; (ii) Research
and Devel opment activitiesto promote utilization of by-productsto development val ue added chemicals.

All mattersconcerning: (a) Science and Engineering Research Council; (b) Technology Devel opment
Board and related Acts(c) National Council for Science and Technology Communication; (d) National
Scienceand Technology
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SECTION 1: VISION, MISSION, OBJECTIVESAND FUNCTIONS

Entrepreneurship Devel opment Board; (€) Internationa Scienceand Technol ogy Cooperationincluding
appointment of scientific attachesabroad (in close cooperation with the Ministry of External Affairs); (f)
Autonomous Scienceand Technol ogy Ingtitutionsrel ating to the subject under the Department of Science
and Technology including I ngtitute of Astro-physics, and I nstitute of Geo-magnetism; (g) Professional
ScienceA cademies promoted and funded by Department of Science and Technology; (h) The Survey of
India, and National Atlasand Thematic M apping Organisation; (i) National Spatia Datalnfrastructureand
promotion of G1.S(j) TheNationa Innovation Foundation, Ahmadabad.

7  Mattersrelaingtoingitutiona Scienceand Technology capacity building including setting up of new
ingitutionsandingtitutiond infrastructure.

8 Promotion of Science and Technology at the State, District, and Village levels for grass-roots
development through State Science and Technology Councilsand other mechanisms.

9  Applicationof Scienceand Technology for weaker sections, women and other disadvantaged sections
of Society.

10 Materscommonly affecting Scientific and technological departments/organi sations/indtitutions, e.g.,
financial, personnel, purchase and import policiesand practices.

11 Management Information Systemsfor Science and Technol ogy and coordination thereof.

12 Matters concerning domestic technology particularly the promotion of ventures involving the
commercidization of suchtechnology other than those under the Department of Scientificand Industria
Research.

13 All other measuresneeded for the promotion of science and technology and their application to the
devel opment and security of thenation.

14 Futurology.

15 Coordination and integration of areasof Science & Technology having cross sectoral linkagesin
whichanumber of ingtitutionsand departmentshaveinterest and capabilities.

16 Undertaking or financially sponsoring scientific and technological surveys, research design and
development, where necessary.
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SECTION 4: DESCRIPTION AND DEFINITION OF SUCCESS INDICATORS AND
PROPOSED MEASUREMENT METHODOLOGY

A total number of 14 new initiatives are being proposed under all the six objectives of the
Department. Tota of 40 successindicatorsfor covering thesix overall objectiveshave been selected with
ablend of 37 non-financial and 3 financia targets. Wherever more than two typesof outputsand externa
actions(like peer review, recommendations of Expert committeesfor decision making, etc.) areinvolved,
for convenience, measurement of performance and success of actionsislinked to financia delivery.
Performanceindictorsfor non-linear processesin Science, Technol ogy and I nnovation require some process
innovationsbased on globa bench marks. Performanceimprovement through enhanced system efficiencies
of adepartment like DST with amandate to expand the R& D base in the country can be assessed by
measuring the expansion of the stake holder base. Specified and number based quantitative targetshave
been selected wherever appropriate. For improving State-Center cooperationin S& T, anew parameter
likeratio of programmatic fund to core fund has been designed for measuring S& T outreach and it is
proposed to finetunethe sameduring the next year. Strengthening of theingtitutiona capacitiesand scientific
excellence based on measurement of globa bench markslike H-index for institutionsto provideresearch
incentivegrantsand specia packagesfor North East and J& K regionsare based on transparent parameters.
Trangparent decisionlogicisembeddedinfinancia targetswherever feasible.

Objective-wise M easurement System

1. Fortheformulation of policiesrelating to S& T, keeping in view, the consultation processinvolved
among stake holders, acompl etion date has been sel ected asthe successindicator.

2. Inthecategory of strengthening basi ¢ research and expanding R& D basewith human capacity interface
two typesof successindicatorsare used namely number and date. Theimplementation of INSPIRE
Awards, INSPIRE Internships, Scholarshipsfor Higher Education (SHE) and INSPIRE Faculty
positionsare captured by number of awards/internships/scholarships/ faculty positionsawarded. The
number of such componentsclearly demonstratesthe depth of penetration of these schemesacross
the country. Themodalitiesof grand aliancewith the Ministry of Human Resource Devel opment for
strengthening ingtitutional capacitiesintheareaof Research and Development isbeing worked out,
therefore a date target has been assigned to this activity for measurement. To measurethe R& D
competitivenessof the country, it has been proposed to generate the status reports on mapping of the
publicationg/patents of the Indian researchersin Indexed Journasasan indicator of competitiveness
of India. A number of statusreports prepared will givethe right measurement method.

3. Apatfromafinancial delivery target, there are number and date indicators used in the category of
strengthening basi ¢ research and expanding R& D basewithingtitutional capacity. A devel opmental
programme like FIST wheretheinfrastructure building isacentre of concern, thelevel of funds
utilized isappropriate successindicator. PURSE isan evidence based incentive programme. Hence
the number of Universitiesfall under theumbrellaof PURSE showsthe enhancement of quality of
researchintheglobd setting. CURIE Programmeisa so measured in number. A proactiveinitiativeto
offset the setting of regional imbaancesinthe S& T systemisproposed to betackled by introducing
specia packages. Oneregional package per year isenvisaged. Hence the date of delivery of the
packageisset asasuccessindicator.
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Inimplementation of technology devel opment programmes, number, dateand level of fund utilization
are used as success indicators. Using anumber target in technology assisted, convergent water
technology sol utions, projectssupported under Solar Energy Initiative, cognitive scienceand Security
technology, Nano Mission programmes, knowledge networksin climate change and clean energy
will clearly demongtratethe progressve devel opment, reach and depth of penetration of theprogramme.
Indrug and pharmaPPP model s, where both loan and grantsareinvolved, thelevel of fund utilization
hasbeen used asasuccessindicator. The same parameter isused in measuring theimpact of promotion
of innovation cluster ecosystems. Creation of atest bed for potash technology from seawater and its
deivery capacity for thisyear hasbeen fixed. Hence, the date of commissioning has been chosenas
the successindicator.

Apart from setting adateindicator for developing amodel for S& T backed entrepreneurshipsfor
tribal population and all other activities under the societal interventionsare measured in number
terms. Here also the number of entrepreneursassisted and projects devel oped for tribal and other
weaker sectionsindicatesthereach of the programme.

International S& T cooperation waswell captured interms of the number of MoUssigned, visits
facilitated. For improving State-Center cooperationin S& T, anew parameter likeratio of programmetic
fund to corefund has been designed for measuring S& T outreach.
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Section 5:

Specific Performance Requirements from other Departments

Department Relevant Success What do you| Why do you| How much What
Indicator need? need it? | you need? | happens if
you do not
get it?
Number of Students Partnership in They have Their We will have
covered across the country |implementation| presence at | partnerships fo identify
under INSPIRE and SHE the would  falternate
implementatio | enhance the mechanisms
nlevels and |effectiveness
are linked to of the
the State Programme
mechanism
Number of Students Partnership in | They are the Their Their support
covered across the country| implementation| controlling | partnership | is vital and
under INSPIRE and SHE department would critical
for and would | increase the
help in reach and
identification [spread of the
of students to | Programme
be supported
Ministry of Number of Students Partnershipin | They are the Their Their support
Human |covered across the country|implementation| controling | partnership | is vital and
Resource | under INSPIRE and SHE department would critical
Development for and would | increase the
help in reach and
identification [spread of the
of students to | Programme
be supported
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Date of establishing the Strengthening Their This will
MHRD-MoST Grand institutional | partnership | affect the
Alliance capacities in will increase in
the area of | strengthen research
Research and the R&D |base planned
Development| capacity of | under the
institutions Grand
Alliance
Ministry of Number of Partnership in | They are the For The number
External International implementation|main Ministry| enhancing of
Affairs MoUs for external | Technology | agreements,
agreements relations and| Diplomacy | MoUs and
and protocols our with relevant | protocols will
signed agreements | Nations their| get affected
are within the| support is
frame work off required
country
cooperation
Ministry of Date Partnership in | They are the | Their full co- The
Chemicals of commissio implementation| main partner | operation in | partnership
&Fertilizers ning of the Ministry in [implementing| will address
unit Technology | the project | subsidies in
Transfer fertilizers
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The audit observations to be included in the Annual Report for the yea

given below:
Sl. Year No. of Details of the Paras/PA reports on whicl
No. Paras/PA
Reports on
which ATNs No. of ATNs not No. of ATNs sent
have peen sent by the Ministry | returned with
submitted to even for the first observations anc
PAC. after time Audit is awaiting
vetting by resubmission by
Audit Ministry
1. 5 of 2004 (SD) 13.1)()
2. | 50f2005(SD) 1.(5.1)
3. 10f2006 - Union
Govt. 1 (3.1t03.9) (*
4, PA13 of 2007
(Scientific 1 (5.3.1105.3.8)
Departments), DST
5. CAZ2 of 2008 Union
Govt.(Civil)- 1 (1.1.2) (%)
Autonomous bodies,
DST
6. CA 3 of 2008 (SD),
DST 1 (5.1)
7. CA 3 of 2008 (SD),
DST 1(5.2)
8. CA 16 of 2009 (SD),
DST 1 (5.1)
9. CA 16 of 2009 (SD),
DST 1 (5.2)
10. | CA 16 of 2009 (SD),
DST 1.(5.3)
11. 1 for the year 2008-09
(Accounts of the 1 (2.11) (%)
Union Gowt.), DST
12. | CA150f 2008 -09

. Y 7SI




- TECHNOLOGY DEVELOPMENT PROGRAMME 127.05 m

TOTAL - R&D SUPPORT

TOTAL - R&D PROMOTION PROGRAMMES

TOTAL - TECHNOLOGY DEVELOPMENT PROGRAMME

TECHNOLOGY PROJECTSIN MISSION MODE

625.77
625.77

127.05

1.34
1.34

DEPARTMENT OF SCIENCE .
SUMMARY OF FINANCIAL
S. HEAD OF DEVEL OPMENT PROJECTS/ ACTUALS 2011—2012I
No. PROGRAMMES/ SCHEMES Plan JNon-Plan|] Total
1 2 3 4 5 |
1 |SECRETARIAT ECONOMIC SERVICES |
1.1 |SECRETARIAT, EXHIBITION & FAIRS& Pr. ACCOUNTS OFFICE 0.00 45.89 | 45.8¢
TOTAL - SECRETARIAT ECONOMIC SERVICES ~ 0.00 45.89
2 |R&D SUPPORT

2.1 [MULTI-DISCIPLINARY RESEARCH IN SCIENCE & ENGINEERING (SERC)
2.2 |RESEARCH AND DEVELOPMENT SUPPORT (SERC) 39541 | 1.34 | 396.7
2.3 |DRUGSAND PHARMACEUTICALSRESEARCH 41.92 0.00 41.92
2.4 |NATIONAL MISSION ON NANO-SCIENCE & NANO-TECHNOLOGY 88.44 0.00 88.44

527.1
527.1

TECHNOLOGY FOR BAMBOO PRODUCTS

IN MISSION MODE

S& T PROGRAMMES FOR SOCIO-ECONOMIC DEVELOPMENT

20.00

0.00

20.00

SCIENCE AND SOCIETY PROGRAMI\ANNUAL REPORT 2012'201

35749

TOTAL - S& T PROGRAMMES FOR SOCIO ECONOMIC DEVELOPMENT

114.88

5.1 0.00 8.72
52 [WOMEN COMPONENT PLAN 42.31 0.00 42.31
5.3 |SCIENCEAND TECHNOLOGY ENTREPRENEURSHIPDEVELOPMENT

AND EMPLOYMENT GENERATION 43.61 0.00 43.61
5.4 |SCIENCEAND TECHNOLOGY COMMUNICATION AND POPULARISATION 20.24 0.00 20.24

SPECIAL COMPONENT PLAN FOR SCHEDULED CASTES
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