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OVERVIEW

Department of Scienceand Technology, initsendeavour to strengthen nationa Scienceand Technology
capacity and capability, kept its paceto implement several planned initiativesto enable Indian S& T
community toincrease scientific and technological outputs. Some of theimportant domainsinwhichthe
Department devoted itsattention during theyear are: strengthening thepool of scientistsand technologists
for carrying out globally competitive R& D in cutting edge areas of science; nurturing R& D ingtitutionsand
buildinginfrastructural facilitiesfor enhancing globa ranking of Indiain scientific research; support for the
establishment of multi-stakehol der mechanismsfor partnershipsfor promoting science, and deploying
technol ogy through national missions; devel oping capacity of institutionsand industry for technology
commercidization for solving nationa challenges, providing S& T inputsto society for itssocio-economic
benefits, and evidence based policy formulationfor S& T sector.

Important highlights and achievements of the activities of the Department during 2013-14 areas
following:

New Science, Technology and Innovation (STI) policy, unveiled on 3 January 2013 by the
PrimeMinister of India, includesathrust for innovationsin science and technology sector. ST policy
(2013) reveals an aspiration of Indiato gain global competitiveness and link science sector to the
developmenta agendaof the country. Science, Research and Innovation System for High Technology-led
pathfor India, (SRISHTI) isthemain policy goa. Integration of science, research and innovation systems
and emergence of Indiaasoneof thetop five of six knowledge powersin scienceare expressed aspirations
of thenew ST policy.

Totrandatethevision of STI policy into action agenda, the Department has already established a
dedicated Policy Research Cdll. Three Policy Research Centresin academicingitutionshave been established
during theyear to devel op and design new programmes and action plansfor implementationin science,
technology and innovation sector inthe country.

Scienceand Engineering Resear ch Boar d (SERB) hasintensified itsactivities for human capacity
building through science and engineering research. Besides supporting individual scientist centric R&D
projectsthrough 19 programme advisory committees, the Board haslaunched several new initiatives
during theyear viz. Empowerment and Equity opportunitiesfor Excellencein Sciencefor enhancing
participation of scientistsfrom theweaker sectionsof the society; SERB Women ExcellenceAward to
enroll largenumber of womeninto S& T activities; SERB Distinguished Fellowship Scheme.

Overall 681 scientistswere supported under the Extra-mural Research (EMR) funding schemefor
individua investigatorsthrough the ProgrammeA dvisory Committee mechanism. Inaddition, 1063 Young
Scientistswere supported under the Fast Track Schemefor Young Scientists. Annual releasesfor more
than 2100 projectswere made during the reporting period. 40 scienti stsreceived Ramanujan Fellowship
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and 22 received JC Bose Fellowship. Five projectswere sanctioned under Intensification of Researchin
High Priority Areas(IRPHA).

Tostimulateand trigger industrial R& D and ensure private sector participationinto R& D, Science
and Engineering Research Board isimplementing PrimeMinister’sDoctoral Fellowship Schemewitha
view to devel op human capacity for indugtrially relevant Research and Devel opment. Theschemeprovides
for doublethe scholarship (upto Rs.6 lacs per annum) for aspiring Ph D scholars with 50:50 cost sharing
basi s between Government and sponsoring industry. Already 28 awards have been made at the 100"
Session of Indian Science Congressduring 2013

A portd of SERB for online submission of R& D proposals (www.ser bonline.in) waslaunched by
theHon’ bleMingter of Science and Technology and Earth Sciences. The system enablesonlinesubmission
of proposalshby the project investigators, evaluation of proposals by the peer reviewersand technical
committee, financia sanction, monitoring and itsoverall management. Thesystem a so supportsrea-time
tracking of proposalsonlineaswell asthrough automated a ertsand notifications.

Women Scientists Scheme (WOS-A) has compl eted adecade of support and encouragement to
women scientistshaving break intheir career and provide them opportunity to comeback in main stream
of science by pursuing researchin Science & Engineering. Thisyear the Department received atotal of
1037 new proposals against which atotal number of 222 projects have been sanctioned.

Support towards augmenting higher education and research at university and academic sector for
bascinfrastructura facilitiesfor teaching and research was provided to 152 ingtitutions/departmentsduring
theyear.

The support provided to performing universitiesunder the schemeviz. Promation of Univer sity
Resear ch and Scientific Excellence (PURSE) hasincreased the number of publicationsand h-index
of these Universities. Second round of supporttodl 14 Universitiesisbeing considered by the Department.

M ega Sciencefacilitiesand M ega Science pr ogrammes were supported to improve accessto
state-of -the-art facilities. New projectsfor setting up I ndiabased Neutrino Observatory, Thirty Meter
Telescopeand Nationa Large Solar Tel escope have beeninitiated during the year.

Attraction of talent for Scienceand Researchisbeing pursued through I nnovation in SciencePur suit for
I ngpired Resear ch (INSPIRE) programmesince 2009-10. Morethan 10 lakh studentsin the age group of
10-15 have been provided INSPIRE awardsfrom whom morethan 230innovationsarebeing processed for
provisiona patenting. Over 2.101akh studentsin theage group of 16-17 have participated in Science camps
duringthelast four yearsout of which 44000 participated during theyear. Morethan 29,000 sudentsfromthe
top 1% performersin school boardshave been attracted to Sudy of undergraduate coursesin Sciences. 3300
sudents whoarefirg rank holdersat Magter’sleve, pursuing doctord degreearereceiving INSPIRE fdlowship.
About 378 post doctoral scholars under the age of 32 have been provided INSPIRE Faculty awardsasa
measure of Assured Career Opportunity. Morethan 30% of thescholarsreceiving INSPIRE Faculty awards
arefrom Indian Diasporareturning to research careersin the country.

The Department continued to play an active role to develop and deliver need based S& T
interventionsat thegrassr ootslevel for socio-economic devel opment specially for weaker sections of
the society. To encourage grass-rootsinnovators, Nationa Innovation Foundation was ableto scout about
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14000 ideas, innovationsand traditional knowledge practicesfrom different parts of the country during
2013-14. 43 applicationsfor intellectual property protection werefiled nationally. A company named
Yuvan Long Lifewasregisteredin collaborationwith Punebased Ensgn Biosciencesfor commercidization
of grassrootstechnologies.

Implementation of National Data Sharing and AccessPolicy enunciated in February 2012 has
now beeninitiated through Nationa Informatics Centre (NI C) by launching Open Government dataportal
www.data.gov.in. A set of 6000 datasetsincluding spatial datasetsare now accessiblethroughthe Data
Portal. The portal makesaccessible Survey of India’s 1:50000 topographic datafor selected Statesinthe
form of Web Map Service (WM S) for visuaization. Thisisaproactive step of the Government to make
available Government owned datafor civil society use. It will open up Government-owned datafor meeting
civil society needsand devel opment of applicationsfor servicing thecommon man.

National Geographical I nformation System (NGI S) offering servicesand imagerieson cyber
space hasbeen prioritized. A mgjor initiative to launch NGISwith 41 layers of information productson
gpatial mapswasinitiated. NGI Sisexpected to offer aunique set of servicesfor peopleby providing GIS
dataproductsof high utility value.

Taking into account of the one of the objectives of the Government of Indiafor main streaming
developmentd processesin North Eastern Region, the Department of Scienceand Technology hasestablished
aNorth East Centrefor Technology Application and Reach (NECTAR). Thecentrewould striveto
connect technol ogy assets emanating from various scientific departments and their institutionsto the
developmenta processesof state Governmentsof the North East Region. The center hasaready piloted
severd projectsto providean extens on mechanismfor technol ogiesfor devel opment for State Governments
inNorth Eastern Region.

Technology Development Boar d (T DB) hassigned 15 agreements with industrial concernswith
acommitment of Rs.83.73 crores out of atotal project cost of Rs.302.65 croresto assist companiesfor
commercialization of technologiesin various sectorsof economy viz Hedth, Biotech, Chemicd, Engineering,
Agriculture, Energy & Waste Utilizationand ICT.

International S& T Cooper ation programmeisbeing leveraged by the Department for enhancing
S& T compstitiveness of the country. Large number of joint R& D projects, multi-institutional Networked
Research Projectsand Applied R& D projectsare under implementation through bilateral and muiltilateral
S& T cooperation mechaniams. Indicativetrendsinfosteringinternational S& T cooperation and partnerships
during 2013-14 areasfollowing:- joint research project based networking of researchersunder active
bilateral S& T programsof cooperation with morethan 40 countriesincluding substantive programswith 9
countries; Establishment of virtual networked bilateral R& D Centres; Bilateral R& D projectsinvolving
industrial partnerswith Canada, Finland, France, Germany, Israel, Spain, United Kingdom and United
States; Co-investment of resourcesincluding fundsfor symmetricjoint research projectsand Srategicjoint
initiatives withAudtralia, Germany, Hungary, Norway, South Korea, Switzerland, UK, and USA ; Execution
of NewAfricaS& T Initiative Programincluding fellowships, trainingsand strengthening of R& D inditutions
throughtwinning.

National Mission on Nano Scienceand Technology - an umbrellaprogramme - waslaunchedin
theyear 2007 to promote R& D inthisemerging areaof researchinacomprehensivefashion. Themain
objectives of theNano Mission are- basi ¢ research promotion, researchinfrastructure devel opment, nano
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applicationsand technol ogy devel opment, human resource development, internationa collaborationsand
orchestrating nationd dia ogues. During theyear 2013-14, Indiasecured 3rd postionintheworldinterms
of scientific publicationsin nano science and technology. It iswidely acknowledged in the country that
Nano Misson’sactivitiesplayed animportant rolein achieving thismilestone.

Two National Missionson Climate Changei.e. National Mission for Sustaining the Himalayan
Ecosystem [NM SHE] and National Mission for Strategic Knowledge on Climate Change[NM SKCC]
launched under National Action Planfor Climate Change[NAPCC] areunder implementation by the
Department. Aspart of deliverablesof these national missions, 6 major research programmeshave been
initiated and supported during the period 2013-14. Theseinclude: Socio Economic Vulnerability of Himacha
Pradesh to Climate Change, at | ntegrated Research for Action and Development (IRADe), New Delhi;
Strengthening of existing Centre of Excellencein Climate Change— DivechaCentrefor Climate Change,
[1Sc, Bangdore; Inter-University Consortiumon Himaayan Cryosphere: Science, and Society, coordinated
by INU, New Delhi and participated by three other universities, M adhya Pradesh State Climate Change
K nowledge Management Centre (MP SCCKMC) at EPCO, Bhopal; Building an International Research
Network on Sustainability to Enhance Strategic Knowledgefor Climate Change” at Indo-German Centre
for Sustainability, 11T, Chennai; and National Knowledge Networks on Climate Change- two networks
one each on Climate Change Science and M odeling and Climate Change Science and Human Health
coordinated by 1T, Delhi and participated by anumber of ingtitutions.

The Department ispoised to make every effort to take Indiato amuch higher level globally inthe
arenaof Science and Technology and thereby contributeto theoveral socio-economic empowerment of
thesociety.
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CHAPTER

HUMAN CAPACITY BUILDING

HUMAN CAPACITY BUILDING THROUGH SCIENCE AND
ENGINEERING RESEARCH

Department of Science & Technology isthe largest support system for promoting basic researchin
science and engineering inthe country. Scienceand Engineering Resear ch Board (SERB), created
through an Act of Parliament, implementsvarious programmesfor strengthening the human resource
engaged indiversefieldsof scienceand engineering. TheBoard hasintensified itsR& D activitiesthrough
multifaceted programmes. The Board had met four timesin therreporting period and hastaken significant
decisonson R& D management inthe country. Following arethe significant decisionstaken by the Board:

e  ATrack Based Research Funding Schemefor Indian performers. Set benchmarksat par with global
Standards

e A specid programmefor establishing Inter-Institutional Centresto devel op manpower intheareaof
Neutrino Physics& Acceleratorsto provide apipeline of research manpower required for theMega
Scienceprogrammeof DST and DAE.

e  Approved theparticipation of SERB in* Graduate Research OpportunitiesWorldwide” (GROW)
Program of National Science Foundation (NSF), USA to addressthe asymmetric flow of Indian
studentsto USA.

e AUSIndiaGrand Challenge ProgrammeonAffordable Blood Pressure M easurement Technologies
for Low-Resource Settingsinthe USand Indiahasbeen initiated.

e Launched SERB Distinguished Fellowship Schemefor scientistsof high calibrewith aFellowship
amount of Rs. 60,000/- per month and aresearch grant of Rs. 5 lakh per annum for aperiod of 3
years, extendable by two moreyears. Selection of first batch of 7 Distinguished Fellowswas made.

e  Approvedaspecia programmefor producing PhD’sin Computer Science. A tota of 150 fellowships
were offered by the Board for aperiod of 3 years.

e Approvedinstitution of 250 doctoral fellowshipsand 150 postdoctoral fellowshipsduring the X11
Pan.

Thefollowing new schemeshave beenimplemented in thereporting period:

For ensuring industry participationin research and devel opment the Board hasimplemented adoctord
fellowship schemetitled* PrimeMinister’ sFellowship Schemefor Doctoral Research’. The schemeisfor
supporting aspiring PhD scholarswith double scholarship (up to Rs. 6 1akh per annum), 50% of which will
be provided by government (Board) and ba ance 50% by asponsoring industry, for doing industria research
for four years. Twenty eight fellowshipshad been awarded.
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For ensuring enhanced partici pation of weaker sectionsof the society in research and devel opment,
the Board hasimplemented anew schemetitled “ Empowerment and Equity Opportunitiesfor Excellence
inScience’. A threetier support was provided under the schemefor empowerment whileensuring excdllence.
Full support was provided for scientistsidentified under Category A. Category B provided limited support
for aperiod of two yearswith an opportunity for scientiststo seek mentoring support and return to SERB
with value added proposalswithin 18 months. Under Category C, limited support wasprovided for a
period of oneyear for rewriting the proposal with support of mentorsand resubmit quality enhanceresearch
proposalsfor reconsideration by the Task Force. A total of 91 scientistswere supported in thereporting

period.

Board in partnership with Public Health Foundation of India(PHFI) had launched a* Public Hedlth
Research Initiative' to build theresearch capacity in public hedthinthe country.

Board launched a* SERB Women ExcellenceAward’ Schemewith aresearch support of Rs. 51akh
per annum for aperiod of threeyears. The Board upholdsthat enrolment of large number of womeninto
S& T activitiesand promoting excellenceisvita for thegrowth of S& T inour country. A total of 19women
scientistswere conferred theAward.

Board launched a SN Bose Scholars Programmein partnership with the Indo-U.S. Science and
Technology Forum (IUSSTF) to provide an opportunity to Indian and U.S. studentsto develop adynamic
student exchange program between Indian ingtitutionsand premier U.S. Universitiesled by the Univerdty
of Wisconsinat Madison. A call wasmade. A totd of 1143 applicationswerereceived inresponsetoacall
and 41 candidates have been selected for this programmme.

In the reporting period Board approved aproposal to join CS3 summit spearheaded by American
Chemica Society in partnership with Chemica Research Society of India

Theongoing programmes of the Board were a so received substantia research funding.

Individua centric R& D projectswereidentified by 19 ProgrammeAdvisory Committeesworkingin
broad areas of Chemical Sciences, Physical Sciences, Life Sciences, Engineering Sciences, Earthand
Atmospheric Sciencesand M athematica Sciences. Inaddition 5 Expert Committeeshel pinidentifying the
Young Scientist R& D Programmes.

Under thentengfication of Researchin High Priority Areas(IRHPA) Schemethe Board hasgpproved
amajor project on a novel feasibility study of newborn screening for inborn metabolic errors in
devel oping and devel oped areas: A pre-national rollout initiative at University of Delhi South Campus,
New Delhi. The project wasamed to demonstrate feasibility of implementation of animportant public
healthinitiative of newborn screening for compl etely treatable disorderslike congenital hypothyroidism
etc. inlessdevel oped and remote areasin afew north Indian statesfrom the point of view of operational
rollout. It also plansto eval uate the possi ble deliverable heal th benefitsfor disorders such as congenital
adrend hyperplasia, fragile X syndrome and B12 responsive methylmal onic acidemia, where screening
may confer benefits, in devel oped and |ess devel oped areas encompassing deep vill ages, semi urban and
urban areas. It isexpected that the project woul d generate basi ¢ epidemiol ogical datafor non-treatable
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disorderslikeinborn metabolic errorsof protein, fatty acid and organic acid metabolism, from geo-ethnic
regionslikeurban areas, semi urban and rural areas.

Sub-continenta lithospheric mantle research playsafundamental rolein our understanding of the
nature and evolution of the Archaean cratons, their adjacent mobile beltsand associated metallogeny.
Direct information on the composition, stratigraphy and heterogeneity of the sub-continental lithospheric
mantle can only beinferred from the minera -chemical and petrologica studiesof degper-mantle derived
rock typessuch askimberlites, lamproites, lamprophyres, dkali basaltsand mafic dykesand their entrained
xenoliths/xenocrysts. In this direction Board has supported a major IRHPA project on Evolution of
Indian Sub-continental Lithospheric Mantle: Insights from mineral chemistry of kimberlites,
lamproites, lamprophyres, their entrained xenoliths/xenocrysts, mafic dykes and dyke swarms from
Bastar and Eastern Dharwar cratonsat BanarasHindu Iniversity, Varanasi.

Another high value project on Low temperature, spatio-temporal spectroscopy of nanocrystals
and multifunctional nanoassembliesat Indian Institute of Science, Bangal ore was approved during the

reporting period.

Overall 681 scientistswere supported under the Extra-mural Research (EMR) funding schemefor
individud investigatorsthrough the ProgrammeA dvisory Committee mechanism. in addition, 1063 Young
Scientistswere supported under the Fast Track Schemefor Young Scientists. Annual releasesfor more
than 2100 projectswere made during the reporting period. 40 scienti stsreceived Ramanujan Fellowship
and 22 received JC Bose Fellowship. Five projectswere sanctioned under Intensification of Researchin
High Priority Areas(IRPHA).

Morethan 800 scientistswere supported under the International Travel Support (ITS) schemewhich
isdesignedto providefinanciad ass stancefor presenting aresearch paper or chairingasessonor ddivering
akeynoteaddressinaninternationa scientific event (conference/seminar/symposium/workshop etc.) held
abroad.

Assistance to Professional Bodies & Seminar / Symposia Scheme extends partial support on a
selective basis, for organizing seminar / symposial training programmes/ workshops/ conferences at
nationa aswell asinternationa level. 648 eventswere supported.

A dedicated web porta of the Board has been made operational in early 2013 and information and
detailspertaining to the Board Programs/ Schemes are available at www.serb.gov.in.

A portd of SERB for onlinesubmission of R& D proposal s (www.serbonline.in) waslaunched by the
Hon’ bleMinster of Scienceand Technology and Earth Sciences. Thesystem enablesonline submission of
proposadsby theproject investigators, eva uation of proposa sby the peer reviewersand technica committee,
financia sanction, monitoring anditsoveral management. The system al so supportsred -timetracking of
proposasonlineaswell asthrough automated aertsand notifications.

A total expenditure of Rs. 550.16 crore was made by the Board for various R&D activitiesin
2013-14.
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Cognitive Science Research Initiative (CSI)

Cognitive Science Research I nitiative (CSl) isexploring new avenues by supporting projectsinvarious
fieldsof Cognitive SciencelikeNeuroscience, Psychology, Linguigtics, Bio Engineering, Socid Engineering,
Education, Computer technology & Artificial Intelligence. Cognitive Science Research Initiative adopted
holigtic approach by supporting multi-centric megaprojects, individua projects, human resource devel opment
through Post Doctoral Fellowship Programme, infrastructure devel opment and various other promotional
activitiesinorder to encourage R& D in Cognitive Sciencein India.

Thisyear, Department supported Thirty Eight (38) individua projectsand Twelve (12) Post Doctoral
Fellowshipsin Cognitive Science. Further in 2013, Department received 213 individual proposalsand
Ninety Eight (98) proposals were screened in for presentation before Task Force. On the other hand,
Sixty Three (63) applications have been received for Post Doctoral Fellowship and Twenty Eight (28)
applicantshave been called for presentation beforethe Expert Committee.

Department has provided financia assistance to Two (2) Conferences namely ‘3 Bangalore
Cognition Workshop' conducted at 11Sc, Bangalore and ‘ Cognition, Experience and Creativity’
conducted at 11 T, Gandhinagar.

New I nitiative:

Thisyear Department hasinitiated “ A National Programme on Educational Neur oscience’
under which anew co-ordinated project has been supported on  Devel opment and validation of screening
tool to identify Learning Disability (Teacher Administered Screening Tool)’ in top-down approach.
Thisisamultidisciplinary programmeto addressand understand the cognitive deficitsof Learning Disabilities.

EMPOWERING WOMEN SCIENTISTS

‘“Women Scientist Scheme-A (WOS-A)’ has completed adecade of support and encouragement
through S& T to women having break intheir career and providethem opportunity to comeback inmain
stream of scienceby pursuing researchin Science & Engineering.

Sinceitsinception, the Department hasreceived 8186 proposal sagainst which 1733 projectshave
been supported in different disciplines - Life Sciences: 944, Chemical Sciences. 248, Physica and
Mathematical Sciences. 236, Engineering Sciences. 205, Earth and Atmaospheric Sciences: 100.

Thisyear the Department received atotal of 1037 new proposal s (Life Sciences— 655, Chemical
Sciences— 132, Physical and Mathematical Sciences— 94, Earth and Atmospheric Sciences—49, and
Engineering Sciences— 107) against which atotal number of 222 projects have been sanctioned. The
subj ect-wise distribution of sanctioned projectsis: Life Sciences—124; Chemical Sciences—25, Physica
and Mathematical Sciences—37; Engineering Sciences—28; and Earth and Atmospheric Sciences—8. It
indicates approx. 22% of approvd rate.

Approximately 40% women scientistsachieved Ph.D. degreewith thehelp of WOS-A project which
show therelevance and popul arity of the scheme.
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Subject Wise Distribution of Sanctioned
Projectsin 2013-14

During theyear, the Department has a so monitored 264 ongoing projectsfunded under thisScheme.
Out of these, 2 were graded as Excellent, 13 were Very Good, 57 were Good and 86 were graded as

Satisfactory.
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New I nitiativesunder WOS-A:

a. Training Programmeon “Geomatics. Technology and Applications’ for Women Scientists:
Thistraining programmeisbased onthe‘ geomaticstechnologies which havelogically proved more
accurate, scientific, unbiased and multi-disciplinary, thusalowing the decisi on making processin any
areato bemore effectiveand efficient. Therefore, it hasimmenseimportancein value addition of
research result analysisandin policy making.

b. Ph.D.Improvement Programme: A mentoring programme hasbeeninitiated toimprove Ph.D.
gtandardin Engineering I ndtitutionsin whichwomen scientistsand their Ph.D. supervisors participated.
These Ph.D. Candidateswere mentored by agroup of Subject Experts.

c. ‘wosa Portal for Online Submission of Proposalsunder WOS-A: In 2013, Online Project
Proposal submission has been started for Women Scientists Scheme-A (WOS-A). The system not
only enabl es aspiring women scientiststo submit their project proposal online but also provides
variousformatsand Guiddineswhich arerequired for project implementation.

Consolidation of University Research for Innovation and Excellence in Women Universities
(CURIE)

Department is providing support for six Women Universities under CURIE programme since 2009.
Department has continuously monitored the progressof supported Universitiesby on-sitevigit. Avisible
impact of CURIE hasbeen noticed on devel opment of research facilitiesand infrastructure, human resource
development and on the quality of research output in these universities. Thishas paved theway for 2
Phase of CURIE Programmefor additiona support inthese Universities.

New I nitiativesunder CURIE:

a. Networkingof CURIE Beneficiaries: Inception of CURIE has met with remarkable successas
through CURIE support various State-of -the-art facilities have been established in supported women
universities. The‘ Networking Concept’ hasbeen introduced among CURIE beneficiariesto utilize
thesefacilitiesand expertise of aparticular university.

b. CURIE supporttoWomen PG Calleges. Department isplanning to extend the CURIE support in
Women PG Science Collegesto develop research culture.

TRAINING OF SCIENTISTS AND TECHNOLOGISTS WORKING IN
GOVERNMENT SECTOR

Department of Science& Technology, in consultation with DOPT, other Scientific Departmentsand various
organizationsinitiated an ambitiousproject of Human Resource Development namely “ Nationa Programme
for Training of Scientistsand Technologistsworking inthe Government sector” for scientific and technical
personnd during the X Planto meet thechallengesof nationa devel opment and international competitiveness
inS& T area. Congdering the efficacy of the Scheme, the Department hasdecided to continueitin X1 and
XllthPlanaso.
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During theyear 2013-14, 33 training programmeswere conducted under “ National Programmefor
Training of Scientistsand Technol ogistsworking in the government Sector” and atotal number of 720
scientists got benefited from thesetraining programmes.

Under the Foreign Component of the Training Programme, 25 Junior level Scientistswere deputed
for fiveday exposurevisit to Germany and 14 Senior and Middle Level Scientistsweredeputed for five
day exposurevisittoAustrdiaduring thefinancia year 2013-14.

Women Component Plan:- Under women component plan of the Training Programme * 10’
programmeswere conducted exclusively for women scientists during the year in which 204 Women
Scientistsavailed theopportunity of getting trained.
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CHAPTER

INSTITUTIONAL CAPACITY BUILDING

INTERNATIONAL ADVANCED RESEARCH CENTRE FOR POWDER METALLURGY
AND NEW MATERIALS (ARCI), HYDERABAD

Thelnternational Advanced Research Centrefor Powder Metallurgy and New Materials (ARCI)

wasestablished onApril 01, 1997. Theingtitute has 173 regular employees, out of which 71 arescientists.

Areas of Resear ch:

Nano-materials, Engineered Coatings, Ceramic Processing, Laser Processing of Materias, Sol-Gel

Technology, Carbon Materials, Fuel Cells, Solar Energy Materids, Automotive Energy Materials.

Major Accomplishments:

In Concentrated Solar Power (CSP) programme, thermally stable solar sel ective absorber and anti-
reflective coatings devel oped. For fiel d-testing, the prototypes have been sent.

Applicationsof such self-cleaning paintsand odor-freetextilesalong with anindustrial partner.

For EV gpplicationstaking up of devel opment of high saturation soft magnets(Fe-P) and high coercivity
rare earth permanent magnets (Nd-Fe-B, Sm-Fe-N). Forging of collaborations with industry to
develop and demonstrate the technol ogy.

Nano tungsten disulfide (WS,) in severa forms such as particles/composites, coatings and sheets
have been synthesized for possible gpplications such as solid lubricant, self-lubricating compositesin
automotive and manufacturing industries; and as co-catalyst to CdSfor hydrogen generation.

Successful demondtration of laser-hardening processfor micro structurd tail oring of automotivegrade
steel sheetsand for improved tensile and fatigue properties without loss of formability under an
industry-sponsored project.

Improved thermal barrier performance could be achieved by devel oping hybrid coatingscombining
Solution Precursor Plasma Spray (SPPS) and Atmospheric Plasma Spraying (APS) processes, which
enabled smultaneous or sequential feeding of solution precursors and spray-grade powders.

Fabrication of first honeycomb based solid oxidefue cell prototypeincluding thefeeding system and
eectricd circuit.

Successful development of Proton Exchange Membrane (PEM)-based hydrogen generatorsof 1000
L/h capacity based on electrochemical reforming of methanol—-water mixture.
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Important Highlightsof 5Major Programmes:

e  Solar PV programme: A pilot facility established for production of CIGSthinfilm solar cell devices.
Facility can produce CIGSthin filmson substrates of size 300 mm x 300 mm.

e Pilot scaefacility hasbeen set-up to devel op largeformat Lithium-ion cellsand battery packsfor
Electric VehiclesHeavy Electric Vehiclesand for stationary storage applications.

e  GridIndependent Power Supply System (GIPS-20000) based on two 10 kW PEM fuel cdll stacks
has been developed and tested for ~275 hintermittently. Theefficiency of theinverter was~84% at
0.82 power factor at peak |oad and is capabl e of taking different typesof electricloads.

e  Anultrafast laser micro-processing system, based on a Ti-sapphire regenerative laser source has
been conceptualized and partly built in collaboration with National Research Council (NRC) of
Canadafor micromachining applicationssuch as surfacetexturing, micro-scribing of thinfilm solar
cdls, micro-drilling of fuel injectors.

e  Trangparent spinel ceramicswith >80% transmission combined with good mechanical properties
have been devel oped.

Major and UniqueFacilitiesCreated:

GasAtomizer, Solar cell fabrication pilot facility including, Sputter coater, Evaporator-RTP (tunnel
typefurnace), Chemica Bath Deposition System, Scribing system, Glasswashing machine, Laminator, X -
Ray Fluorescence spectrometer (XRF), Intense pulsed light system, Solid oxidefuel cell test bench.

Major Honour sand Awar ds Received:

e Dr.S.V. Joshi inducted asa’ Fellow’ of the Indian National Academy of Engineering (INAE).
e  Dr. G Padmanabham conferred the* MRS| Medal’ by the Materials Research Society of India.
e  Dr. G Padmanabham becamea“Fellow” of the Indian Welding Society (IWS).

Important Collabor ations(National and Global) established:

Global:

Fraunhofer Institutions, Germany; HoganasAB, Sweden; Nationa Research Council of Canada;
Ingtitutefor Problemsof Materias Science, Ukraine; International Centrefor Electron Beam Technologies,
Ukraine; PACT, France; Pratt and Whitney, USA; University of Central Florida, USA; Zoz, Germany.

I ndian: Nationa collaborationiswithfollowing organizations.

Ashok Leyland; BHEL ; Bimeta BearingsLimited; Centra ScientificInstrumentsOrganization; Centra
Ingtitute of Plastics Engineering and Technol ogy; Cummins TechnologiesindiaLimited; Defense Research
and Development Organization (DRDO); Fleetguard Filters Pvt. Ltd.; Honeywell Technology Solutions
Lab Pvt. Ltd.; Indian Space Research Organization; IndiraGandhi Centrefor Atomic Research; Indian
Institute of Science-Bangalore; Indian Institute of Technology (11T)-Bombay; 11 T-Madras; |1 T-Kanpur;
[ T-Kharagpur; [1T-Hyderabad; Nationa Ingtitute of Technol ogy-Warangal; OsmaniaUniversity; Redson
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EngineersPvt. Ltd.; Resil ChemicalsPvt. Ltd.; TataSteel Limited; Tata Consultancy ServicesLimited;
Thermax Limited; Titan Industries; University of Hyderabad and Wal chandnagar IndustriesLimited.

C. Important Output Indicators:

S. No. | Parameters Output
1. Papersin Refereed Journals 73
2. Chaptersin Books 7
3. Papersincludinginvited lecturesin Conferences/workshops/symposiacther

eventsetc. (with or without proceedings) 149
4, No. of Ph.Ds. produced 4
5. Foreign Patentsfiled 1
6. Indian Patentsfiled 13
7. No. of technol ogies/designsand other intellectual productssupplied 17
8. Number of technology leadsawaiting transfer 14
0. Research Manpower trained (No. of SRFS/JRFS) 42
10. Technica Manpower trained (employees/fellowsdeputed for training/

participation inworkshopsetc.) 95
11. B. Tech/UG projectsguided 29
12. M. Tech./M. Sc./M. Phil projectsguided 42
13. Number of current Ph.D. Scholars (excluding ARCI regular employees) 15

MACS AGHARKAR RESEARCH INSTITUTE (ARI), PUNE

MACSAgharkar Research Institute (ARI) was established intheyear 1946. The Institute has 134
regular employees, out of which 33 are scientists/faculty and 17 are post-doctoral research staff.

Areas of Research:

Biodiversity; Cropimprovement; Developmental biology; Human Nutritionin Health and Disease;
Microbial processes, Nano-hioscience; Natural Product Chemistry; Palaeo-biology and Pal aeontol ogy;
Virology.

Major Accomplishments:

Crop improvement: A new highyielding—2.5to 3.0 t/ha—soybean variety MACS 1188 has been
released for Southern Agro-climatic Zone. Thisvariety isresistant to pod shattering habit and major insect

10 ANNUAL REPORT 2013-2014



pests. Identification of ahighyielding bread wheat variety MACS 6478 for cultivationin high-fertility
irrigated conditionsin peninsular zone. Thevariety showsexcd lent chapatti making quality, good nutritiona
quality and res stance against stem and leaf rust.

Microbial processes: A microbial processfor the degradation of total petroleum hydrocarbons
present in the produced water to makeit suitablefor recycle and reuse was devel oped.

Nano-bioscience: Demonstration of Dextran-coated Lanthanum Strontium Manganese Oxide
nanoparticles asanew ‘theranostic’ agent in melanomabearing C57BL/6 mouse modd for treating cancer
viahyperthermiaand asanegative contrast agent in magnetic resonanceimaging.

Developmental biology: Homologsof vertebrate vesi cular endothelia growth factor and fibroblast
growth factor have been found from hydrafor thefirst time.

Biodiversity and Natural product chemistry: Onenew genus Auxthronopsisbandhavgarhensis
and two new species Gymnoascus ver rucosus and Mycoenterol obium flabel liformis (microfungi) and
Sropharia rubrobrunnea (macrofungus) were discovered and described. Two new species of lichen
genus Graphis (family Graphidaceae) were discovered and six species, viz., Everniastrumcirrhatum
(Atranorin, protolichesterinic and salazinic acid) Parmelaria thomsonii (Atranorin, Alectoronicand &
collatolic acids), Parmotrema nilghrerrense (Atranorin, Alectoronic and &-collatolic acids), Nephromopsi's
pallescens (Lichesterinic and protolichesterinic acid), Sereocaul on foliolosum (Atranorin and Lobaric
acid), Usnea orientalis (Usnic and salazinic acid) were cultured.

Important Highlightsof 5Major Programmes:

Crop improvement: Development of high yielding wheat (MACS 6478) and soybean (MACS
1188) varietiesfor Peninsular India. Molecular marker assisted introgression of certain quality traitsand
rust res stance genesin the background of important bread and durum whest cultivarsof peninsular region.

Nano-bioscience: Process know how for 1) rapid identification and antibiotic susceptibility of
uropathogens, and 2) one-step rapid DNA isolation from bacteriawas successfully demonstrated and
transferred to M/sRobonik (1) Pvt. Ltd., Mumbai for commercialization.

Microbial processes. Microbial community of oil reservoirsin Western Indiaregionwasprofiled
using PCR-DGGE approach aswell asby conventional culture dependent approach. Investigation of
Kineticsof biogenic methanogenes sin simulated experiments mimicking methane hydrate depositsin
submarine sediments. Devel opment of microbia processesfor treatment of produced water inoil extraction
industry, and bio-hydrogen production from high strength industrial waste.

Developmental biology: Identification, isolation and characterization of hydrahomol og of XPF
geneof nucleotideexcison pathway important in UV induced DNA damagerepair; | dentification of roleof
mitochondriainfog sgnaling.

Palaeo-biology and palaeontology: First report of theichnogenus Hillichnusfrom Indiaand new
morphologicd variationsinit discovered from the Jaisdmer formation. Study of foraminiferaand diatoms
integrated with geochemica analys sof toxic meta sin sedimentshasled to the establishment of environmenta
statusof Vasishthi Estuary and ascertainment of typesand sources of environmental degradation.
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Major and UniqueFacilitiesCreated: Establishment of alarge-scale hydrafacility.
Important Collabor ations(National and Global) established:

Birba Sahni Ingtitute of Palaeobotany, L ucknow; Central Bee Research and Training Ingtitute, Pune;
DSM IndiaPvt. Ltd.; Forest Department, Maharashtra; 11 SER, Pune; Jawaharla Nehru University, Delhi;
KanbiosysPut. Ltd. Pune; KEM Hospital and Research Center, Pune; Nationd Institute of Oceanography,
Goa; Nationa Research Centrefor Grapes, Pune; NI T, Rourkela, Odisha; Physical Research Laboratory,
Ahmedabad; Robonik (1) Pvt. Ltd., Mumbai; Shivaji University, Kolhapur; University of Agricultural
Sciences, Dharwad; and University of Pune, Pune.

Important Output Indicators:

S. No. | Parameters Output
1 Papersinrefereedjournas 39
2. Books 2
3. Chaptersin Books 11
4, Papersin Conferences 32
5. Number of Ph.Ds. produced 9
6. Indian Patentsfiled 1
7. Number of Technology leadsawaiting transfer 3
8. Research Manpower trained (other than Ph. Ds) 28
0. Technica Manpower trained 9
10. B.Tech/ UG projectsguided 2
11. M. Tech/M. Sc./M. Phil projectsguided 15
12. Other Products/ Indicators Soybean var. MACS 1188 rel easedWheat var. 11
MACS6478identified

ARYABHATTA RESEARCH INSTITUTE OF OBSERVATIONAL SCIENCES
(ARIES), NAINITAL

TheAryabhatta Research I nstitute of Observational Sciences (ARIES) was established intheyear 2004
under DST. Thelnstitute has 113 regular employees, out of which 38 are scientists/faculty and 3 are post-
doctoral research staff.

Areas of Research:

Theinstitute speciaizesin research in Astronomy, Astrophysics and Atmospheric Sciences. The
astrophysical topicsincludega actic and extragd actic astronomy, whichinclude exoplanetary systems, star
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formation, sar clusters, opticd variability inroAp sars, gravitationa lensing, AGNsand quasars, supernovee,
X-ray sources, Wolf-Rayet galaxies, giant radio galaxiesand gammaray bursts. Theresearch in solar
physics concentrates on observations and modeling of thetransients (e.g., flaresand associated plasma
processes, jets, spicules, etc.), space weather phenomenaand magneto-hydrodynamic wavesin thesolar
atmosphere. In Atmospheric Sciences, main fields of research are aerosols, trace gasesand dynamics.

Major Accomplishments:

() Mostof thetelescope components of the 3.6 m telescope were transported to Devasthal site. The
construction of enclosureisin advanced stage.

(1) Development of first light instruments FOSC & imager in advanced stage.
(i) Readinessof ST Radar building at ARIES and demonstration of mini ST Radar at ARIES, Nainital
(iv) WRF-Chem:

Incorporation of aCO tracer modulein the WRF-Chem model which hasbeenused for source
contribution analysisfor SouthAsiapollution.

(v) Observationsof different trace gasesin Kathmandu valley during aninternational (India, Nepal,
Germany, Japan, Korea, etc) and multi-ingtitutional campaign, SUSKAT.

(vi) Discovery of sausage-pinchinstability for thefirst timeinthe solar corona.
(vii) Studiesof solar trang ents/eruptions and magnetohydrodynamic (MHD) waves.
Important Highlightsof 5Major Programmes:

i)  Successful transportation of the entire 3.6 m telescope componentsfrom theAMOZ factory, Belgium
tothe Devastha site, India. Thefabrication and transport of the aluminizing plant for coating the
mirrorsof thetelescopeiscomplete. Thedome and the extens on building construction at Devasthal
arecurrently inprogress.

i) A Faint Object Spectrograph and Camera(FOSC) asabackend instrument for the 3.6 m telescope
is under development. In France (M/s Winlight) this year, a preliminary design review held.
Manufacturing completed of al the optical componentsand thefinal testscarried out recently. The
design of the mechanical componentsisinprogressat ARIES.

i) Anew 4K x 4K imager for the 3.6 m telescopeisbeing developed fully in-house at ARIES. At the
ARIESworkshop, major portion of the mechanical partshave been fabricated.

iv)  Testing completed of aminiature version (sub-array of 49 eements) of ST Radar. Integration of its
different subsystemsisin progressat the ST Radar site. The construction of thebuilding for the ST
Radar completed.

v)  Civil congtruction of the4.0 minternationd liquid mirror telescope (ILMT) completed and fabrication
drawingsof theenclosure structurefinaized.
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vi)  WRF-Chem: Incorporation of a CO tracer module in the WRF-Chem model, which is used for
source contribution analysisfor South Asiapollution. Model resultsshow that winter-time COinthe
boundary layer and freetroposphere over Indiaismostly dueto anthropogenic emissionsandto CO
inflow. Over theArabian Seaand the Bay of Bengal, 43%—-51% of surface CO mixing ratioscome
from the Indian subcontinent and 49%-57% from regions outside of SouthAsia.

Major and UniqueFacilitiesCreated:

The 1.3 mteescopeisfully functional and good scientific resultshave started coming out fromthis
fadlity.
Important Collabor ations(National & Global) established:

() Forthedesign& development of a4k x 4k CCD camerafor astronomical applications, an MoU
was signed between ARIES and Herzberg I nstitute of Astrophysics (NRC-NSI), Canada.

(i) Initiation of acollaborative project between ARIES and NCU, Taiwan under thelndo-Tawan S& T
cooperation program to investigate the formation and evolution of star clusters.

(i) AnIndo—US Science and Technology Forum (IUSSTF) Joint Center Project on solar eruptive
phenomenatitled —" Multi-wavel ength study of solar eruptive phenomena and their interplanetary
response” wasinitiated.

(iv) ADST-RFBR (Indo—Russian) project entitled “ Study of Dynamica Eventsinthe Solar Atmosphere
during Maximum of Solar Cycle 24” within ARIESisin progress between ARIES Solar Physics
group and IZMIRAN, Russian Academy of Sciences, Troitsk, Russiasince July 2012.

(v) ISRO-GBPAtmospheric Chemistry Transport and Modeling (ATCTM) Project.

(vi) Indo—Russian DST-RFBR bi-lateral project titled “ The spectral and photometric monitoring of
gammarray burst terglows, core-collapse supernovae and their host galaxies’.

(vii) AnMoU signed between TIFR and ARIESto construct anear infrared spectrograph for the 3.6 m
telescope— TANSPEC.

I mportant output Indicators:

S. No.| Parameters Output
1 Papersinrefereedjournals 24
2. Papersin Conferences 05
3. Number of Ph. Ds. produced 05
4, B. Tech/UG Project guided 35
5. M. Tech/M. Sc./M. Phil project guided 04
6. Research Manpower Trained(other than Ph. Ds) 03
7. Technica manpower trained 30
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BOSE INSTITUTE (Bl), KOLKATA

TheBoselnstitutewas established intheyear 1917. Theingtitute has 287 regular employees out of
which 60 are scientistsand 31 are post-doctoral research staff.

Areas of Research:

Physical, Chemica and Biologica Sciences, both Basicand Applied Research
Major Accomplishments:
Significant accomplishmentsmadein thefollowing I nstitutional Programmes:

Improvement of Plants: Biotechnological, Genomic and Proteomic Approach; Protein Structure,
Function and Engineering; Bioinformaticsand Computational Biology; Molecular Medicine; Microbial
Genomicsandinfection Biology; Development of SysemsBiology; Basicand Applied Problemsin Physicd
and Environmenta Sciences; Integrated M.Sc. and Ph.D. Programmein Life Sciences; Rural Biotechnology
Programmefor mushroom cultivation preservation and Spawn production (Fig. 1).

Important Highlightsof 5Major Programmes:

i.  Improvement of Plants. Biotechnological, Genomic, and Proteomic Approaches
e  Alternariabrassicicolamediated auxin repressionin susceptible Brassicajuncea
e  GeneticDiversty Analysisof Caricapapaya
e Invedtigatingtheroleof ARID/HM G inmodulation of chromatin structurein plants

e  Oligomericconformationd changesinfluencethefunctiond dteration of aninsecticidd lectinto
anti-fungd protein

e Improvement of cultivated sesamevarieties& genotyping of Mulberry varieties(Fig. 2)
e  Regulationof micro-RNA transcription by Alternaria funga-stressintomato

e Analysisof therole of the membrane bound transcription factors (M TFs) in transmission of
dresssgnds

e  Functional characterization of aserine-threonine protein kinase geneisolated from Bambusa
balcooa

ii. Protein Sructure, Function and Engineering
o Asystemsleve andysisof transcriptional changesin Parkinson’sdisease
e  Cloning, expression, purification and structural studieson atoxin, Acefrom\ibrio cholera
e Crydta structureof E. coli GIuURS (Fig. 3)

° Domain-domaininteractionsof E. coli GIURS
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e  Effect of TFE onthefibrillation propertiesof insulin
e  Molecular actionof caffeine
e  Molecular basisof specificity ubiquity-nation machinery in eukaryotes

e PH-dependent oligomerization and crydd|lization gudiesof alectinfromthe Rhizomesof Turmeric
(Curcumalongal.)

e  Underganding theinteractionswith sgmafactorswith RNA polymerasein M. tuberculosisand
B. subtilis

iii.  Molecular Medicine, Microbial Genomicsand I nfection Biology Under standing mechanism
of carcinogenesis

e  Roleof tumor derived glycol-sphingolipidsin mediating tumor growth, progression and metastesis
iv. Roleof cancer stem cellsin drug resistance
e Amolecularinsght

e  Rodledf integrindynamicsand recyding during cancer cdl adhesonand migrationin 3-dimensond
microenvironment

v. Targeting RET toinducemedullary thyroid cancer cell apoptosis
e  Anantagonisticinter-play between PI3K/Akt and p38 M APK/caspase-8 pathways
e  Unveiling themolecular mechanismsof tumor angiogenesis

e  Molecular signdlinginvolvedin Benzo(a)pyrene, an natura aryl hydrocarbon receptor (AhR)
ligand induced alteration in testicular steroidogenesis and steroidogenic acute regulatory
gene(YAR) expression

e  Effect of Resveratrol on the Wnt/&-catenin signalling in cervical cancer cell line (Hela)
Immunomodulatory role of Arabinosylated Lipoarabinomannan againgt Viscera Leishmaniass

vi. Arabinosylated Lipoarabinomannan skewsTh2 phenotypetowardsThlduringLeshmania
infection by chromatin modification

e Involvement of MAPK sgnding
e  Undergtanding the mechanism of protein kinase quality control

e Understanding molecular mechanism of action of human heat shock factor 1 (HSF1) in human
cancer cells

e  Novd gain-of-function for transcription factor FoxP3 asco-transcription factor of STAT3inT-
regulatory cells
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Vii.

viii.

Regio-selective N1-Alkylation of 3, 4-dihy-dropyrimidine-2 (1H)-ones

e  Screeningof their biological activitiesagainst Ca?*-ATPase

e  Studiesontheprotectiveaction of bioactivemoleculesin organ patho-physiology

e Roleof nanostructuresin organ patho-physiology

Basicand Applied Problemsin Physical and Environmental Sciences

e  QuantumInformation Theory, Algorithmsand spin systems

e A one-pot Sonogashiracoupling-hetero-annulation routeto 2-substituted pyrrol o 3,2-€]in-doles
e  Atmospheric Science Studies

e  Studyingthephysicsof super-heated liquidsusing superheated drop detectors

e  Experimentsand Computational Chemistry

e  Testing and characterization of GEM prototypefor CBM muontracking system

e Activedetector array in Darjeding

e Astrophysica S-factor from nuclear reactionswith arareisotope beam of 'Be

e  Transfer reactionswith radioactive nuclear beams

e  Study of spin statesof threeinteracting €l ectrons confined in semiconductor quantum dots
e  Study of crysta structurein InAsnano wiresusing Raman spectroscopy

e Didectricrelaxation and transport propertiesof perovskite oxides

Major and UniqueFacilitiesCreated:

e  Proteomics& GenomicsCentre; Centrefor Astroparticle Physics & Space Science
e  BioinformaticsCentre

e  Rura Biotechnology Programmefor mushroom cultivation preservation and spawn production

I mportant collabor ations (national and global) established:

National collaborationswith anumber of Research Institutionsand Universitiesare established for

scientific progression. Internationa Collaborationswith countrieslike USA, Germany, Switzerland, France,
Japan, |srael etcarein progress. Bose I ngtitute has been invited to become acollaborating institute for the
ALICE programnmeat CERN, Geneva. Bose Ingtituteisalso the Indian shareholder in the Facility for
Antiproton and lon Research (FAIR) at Darmstadt, Germany.
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Important Output Indicators:

S. No. | Parameters Output
1 Papersinreferred journas 88
2. Papersin Conferences 30
3. Chaptersin Books 5
4, Number of Ph. Ds. produced 4
5. Research Manpower trained (other than Ph. Ds) 25
6. Foreign Patentsfiled 11
7. Indian Patentsfiled 2
8. Technica Manpower trained 8
0. B. Tech/UG projectsguided 5
10. M.Tech/M.Sc./M.Phil projectsguided 35

Fig. 1: Protein Structure, Function and Fig. 2: Crystals of an Ubiquitin Fig. 3: Crystalsof E. coli
Engineering: A-chain of crystallin showing  E3ligase complex

thelocation of the hingeregion (cys-131) and

N-terminal (trp-9) region

BIRBAL SAHNI INSTITUTE OF PALAEOBOTANY (BSIP), LUCKNOW

TheBirbal Sahni Institute of Palaeobotany (BSIP) was establishedin 1946. Theinstitute has 172
regular employeesout of which 72 are scientistsand 2 post-doctoral research staff.

Areas of Research:

e Ealylifeand environment: Evidencefrom Indian Precambrianbasins

e  Phanerozoicterrestria and coastal ecosystems:. Biostratigraphical, pal aeo-environmental, pal aeo-
ecol ogical and pal aeo-geographical aspects
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e  Integrativemarinemicro-paaeontology: Focuson high resolution biostratigraphy, sealevel changes,
pal aeo-oceanographic and pa aeo-climatic events

e  Organicpetrology: Characterization of solidfoss| fuel for depositional and utilizational aspects
e  Quaternary paaeo-climatereconstructions, vegetation dynamicsand relative sealevel changes
e  Domestication of plants, early farming and ecosystem dynamics during Holocene/Anthropocene

e  Geo-chronologica and geochemica parametersfor high-resol ution dating, correl ation, palaeo-climatic,
tectonic and provenance studies

e India-Asacollisonand Himaayan uplift: Palaeo-botanica and associated biotic sgnaturesfromthe
sedimentary recordsof northeast Himalaya

e  Preparation of books, cata ogues, atlases, databases, digitization of library, museum, herbariumand
other holdings

Major Accomplishments:

Research on Palaeo-botany and allied disciplinesisbe ng conducted on sedimentary sequencesfrom
Archaeanto Recent (3200 Mato 400 AD) with anintegrated and multidisciplinary approach. Emphasis
hasbeen laid on deriving knowledge about the diversification of Precambrianlife, diversity, distribution,
zonation and inter- and intra-basinal correlation of Gondwanaand Tertiary floras, terrestrial and marine
microfossilsand their application in solving geol ogic problems, coal/lignite quaity and to understand the
interaction between the climate and vegetati on changes during Quaternary Period.

Important Highlightsof 5Major Programmes:

Precambrian Palaeobiology—521 Ma old typical Middle Cambrian trace fossils have been
recorded from the Nagaur Sandstone of Marwar Supergroup (in Rajasthan). An assemblage of
cyanobacterial fossiIshas been recorded from the ~1000 Maold Bhander Limestone of the Vindhyan
Supergroup. Organic-walled microfossils older than 635 Ma (Pre-Ediacaran) are recorded from the
Chandarpur Group, Chhattisgarh Supergroup of M esoproterozoic age.

Phanerozoic Ecosystems—Plant fossils studied from various Gondwana successions of Son-
Mahanadi, Krishna-Godavari, Kashmir, Kachchh and Saurashtrabasinshave hd pedininterpreting floristic
evolution and pal aeo-ecol ogy of theregions. The occurrenceof vertically and diagonaly preserved axesof
thegenus \ertebrariainal ate Permian coal seam of the Singrauli Coalfield (M P) indicatesthe presence
of palaeosolsinthearea. Two types of Wi liamsonia flower have been recorded from Kachchh, besides
petrified wood of Cyatheaceous stem. In addition, spores—pollen assemblages have been analysed from
various coal-bearing Gondwana sequences of Son-Mahanadi, Damodar, Wardha-Godavari valley’s
codfiddsfor biogratigraphic dating and correl ations. Presence of Jurassic-Cretaceous sedimentsisindicated
inthe Chintal apudi sub-basin of Godavari Basin based on paynoflora. Dataon the morphotaxonomy of
sporesfrom the Permian (L ower Gondwana) sediments of |ndiahasbeen compiled. A computer-aided
information system on I ndian Gondwanamegasporeswas prepared.

Additiona datahave been generated on plant megafossils (from western, central & northeast India,
and Himalayan Foreland Basin), and micro-remains (from Kachchh, Saurashtra, Rgjasthan basins, Lesser
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Himalaya, northeast and centrd India) from certainterrestria and marine Cretaceous-Palaeogene horizons
intermsof their biogratigraphic, pa aeo-environmenta, and pal aeo-geographic sgnificance. The Coryphoid
fossl palm leaveswerereported from Deccan Intertrappean sedimentsof central India, whichformsthe
oldest record of southern hemisphere. The oldest records of Cocosfrom the same horizon may well be
considered aslate Cretaceousoriginin India, which later dispersed into southeast Asiaand other parts of
theworld rafting northwardson Indian plate, thussupporting the‘ Out of India dispersa hypothesis. A leaf
of UvarialL. of thefamily Annonaceseisthefirs record fromthe Gurhalignitemine of Bikaner (Rgasthan).
Anevidenceof equatoria forest build-up of the early Eocene climate optimum has been established based
on payno-assemblagesrecovered from the Panandhro lignite mine (Kachchh Basin).

Marine Micropal aeontology—Record of early Jurassic nannofossilsand itsimplicationson precise
Pliensbachian age empiricstransgressive event in Kachchh Basin was seen in response to break up of
Gonwana and in Pliensbachian or earlier timedlice. Thisfinding predatesthe existing view of earliest
transgression in Kachchh Basin by ca. 15 my. Diatoms have been recovered for thefirst timefromthe
InglisFormation of Havel ock 1dand.

Organic Petrology—L ower Gondwana coa from Rampuram area of Kothagudem sub-basin
(Godavari Basin), and Tertiary lignitesfrom Matasukh mine (Rg asthan Basin) and Surkhamine (Saurashtra
Basin) have been evaluated for their characterization in rel ation to economic suitability and depositional
conditions.

Quaternary Palaeo-climate—Studies have been carried out to understand the climates through
pal ynol ogical/pa aeobotanica proxies(pollen, phytoliths, phytoplankton, tree-rings, Archaeobotany, etc).
The data generated from Indo-Gangetic plain, southern MP, Sunderban Delta, flood plain of Assam,
Meghdaya, Trans& Tethyan Himaaya, Polar regions, etc. hasbeen utilized for theinterpretation of spatio-
temporal climatic changes covering major time span of the Quaternary Period. Pollen anadysisof surface
samplesfrom Barehata, Nasinghpur district (M P) reveal ed the dominance of non-arboreals (herbs) and
much reduced frequencies of trees. Analysis of asediment profilefrom LashodaTal, Raebareli district
(UP) depicted the existence of open grassand vegetationin theregion during 18,000 yrsBPunder acold
anddry climate. Later on, theincursion of treesand aquatic florasince 10,000 yrs BP onwards denotesthe
amelioration of climate. Modern pollen studies depict thelow coreforest taxain contrast to the open
vegetationinand around Barak Va ley of Assam. Middle Holocene shorelineisrecorded through mangrove
palynology in Avanigadda (KrishnaDelta). Climatic history of Ziro Lake Basin of Arunachal Pradesh
acrossthe LGM time has been reconstructed using multi-proxy data. Detailed study of fluvio-lacustrine
sedimentsin Indusriver valey, Ladakh hasbeen undertaken to mark the course of paaeo-Indus, landscape
evolution and pal aeo-climate. Sediment core samplesfrom Schirmacher Oasis (Antarctica) wereandysed
for grainsze. Late Quaternary climatic fluctuationswere decipheredintheArctic Region (Sva bard) based
onpollenstudies.

Archaeobotanical samplesfrom Harappan site Khirsarain Kachchh region of Gujarat have been
investigated to reconstruct the plant based subsi stence economy and ecologica conditionsduring 39to 2™
millennium BC. Anomal ousdistribution of Cedrusdeodara and Pinusroxburghii in Parbati valley, Kullu,
Western Himalayahas been studied using tree-ring data. Dating of coral samplesfromtheidand off Jam
Nagar coast (Gujarat) seemstoindicate toppling of the boulder sized coral samplessometimeduring the
past 5 thousand years.
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Major and UniqueFacilitiesCreated:

Equipment — I nstallation of UV Spectrophotometer, useful for the nutrient anaysisinthewater and
sediment samples.

Major Honoursand Awar dsreceived:

Three scientistshave been sdlected for Postdoctora Fellowship avarded by the Third World Academy
of Sciences. Prof. Sunil Bajpai, Director conferred with the Fellowship of the Palaeo-botanica Society of
India, Lucknow.

Important Collaborations(National and Global) established:
National:

Withinthe country, the I nstitute has entered into acollaboration with M SUniversity (Baroda), PRL
(Ahemadabad); Universitiesof Lucknow, Kutch, Kumaun, and Ravenshaw, Himacha Centra University,
and Rajasthan Vidya Peeth; WIHG (Dehradun); Indian Institute of Sciences(Bangalore); besidesGSl,
ASl, DSl (Visakhapatnam), 11G (Allahabad), NIO & NCAOR (Goa), ARI (Pune), IIT (Bombay,
Kharagpur), Universitiesof Jammu, Bangaore, Cal cutta, Manipur, etc.

Global:
Outsidelndia, BSIPiscollaborating with scientists of:
(i) Universty of Minnesota
(i) WestVirginiaUniversity
@iy  American Museum of Natura History, NY
(iv) Universty of Massachusetts(Boston)
(v) Univergty of Ohio (USA)
(vi) PolishAcademy of Sciences(Poland)
(vii) Cardiff Universty (UK)
(viii) National Museum of Wales (UK)
(iX) RussanAcademy of Sciences, Moscow (Russia)
(¥X) Universty of Rio Grande (Brazil)
(X)) SwedishMuseum of Natura History (Stockholm)
(xii) Ingtitute of Botany, CASBeijing (China), etc.
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A. Important Output Indicators

S. No. | Parameters Output
1 B.Tech/ UG projectsguided 8
2 Books 0
3 Chaptersin Books 2
4 M.Tech/M.Sc./M.Phil projectsguided 4
5. Number of Ph.Ds. produced 2
6 Papersin Conferences 5
7 Papersinrefereed journas 74
8 Research Manpower trained (other than Ph. Ds) 18
9 Technica Manpower trained 3
10. Other Products/Indicators
Collaborative Research 24
Consultancy Services(in Carbon dating, SEM, Palynology & Coal Petrology) 21
National Scientific M eet/Conferences (organized) 2

CENTRE FOR SOFT MATTER RESEARCH (CSMR), BANGALORE

In 1991, Centre for Soft Matter Research (formerly Centre for Liquid Crystal Research) was
edtablished, asascientific society and wastaken over in 1995 by the Department of Information Technol ogy.
In 2003, the Centre was transferred, as an autonomous institute, to the Department of Science and
Technology (DST). It was renamed as Centre for Soft Matter Research (CSMR) with effect from
1.9.2010.The Institute has 44 regular employees out of which 8 are scientists and 6 are other post-
doctoral research staff.

Areas of Research:

The Centre was established to focus on basic and applied research on liquid crystals. Presently,
Centre hasbroadened its scopeto include Soft Matter like polymers, gel's, membranesand so on.

Major Accomplishments:

e Enhancement of electrical conductivity, dielectric anisotropy and director relaxation
frequency in compositesof gold nanoparticleand aweakly polar nematicliquid crystal: In
dilute concentration composites, the absol ute value of conductivity isobserved to increase by two-
three ordersof magnitudewith respect to that for thehost liquid crystal. The concentration dependence
isdemonstrated to be described by the percolation scaling law generally observed in composites of
metd particlesand polymers.
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e Modified experimental technique to measure electroresistance behaviour of manganite
thin films: Wehave measured the out-of -plane el ectrores stance of L a, .,Cg, ,,MnO, thinfilm, using
amodified experimental technique. Wefind theresistivity peak temperature, Tp shiftstowardshigher
temperatureswith increasing current. Thisobservation agreeswith the predictions of the double
exchangetheory towards explaining the el ectrores stance behaviour of manganites.

¢ Reduced grapheneoxidebased slver sulfidehybrid filmsformed at aliquid-iquid interface:
Free-gtanding, ultra-thinfilmsof slver sulfideand reduced graphene oxide (RGO) based silver sulfide
hybridsareprepared at aliquid liquid interface employing in Situ chemical reaction strategy inaone-
step or two-step sequential reaction. In the Ag,S and RGO-Ag,S hybrid films, the morphology
consistsof Ag,Snanocrystalson RGO surfacewhile plainAg,Sfilms containsbranched network of
dendritic structures. The hybrid filmsabsorbin the region 500-650 nm and show emissioninthered
region. Thissimplelow-cost method can be extended to prepare other RGO-based metal sulfides

(Fig. 1).
Important Highlightsof 5Major Programmes:

e Dual frequency conductivity switchingin acarbon nanotube/liquid crystal composite: Didectric
and conductivity measurements performed on acomposite possessing dual frequency switching
characteristicsshow that a low probing voltage, the conductivity increasesby two ordersof magnitude
with respect to that for the pure compound, and achieves negligibly small temperature dependence.
Thefrequency dependence of the ac conductivity isseento beexplained by an expression derived by
the extended pair gpproximation modd. It isdemongtrated that the current through the samplecan be
field-driven between the two anisotropic values by simply changing the frequency of the applied
voltage.

e Electricfield induced instabilitiesin thetwisted smectic C phaseof aliquid crystal: Inthe
amectic C phase of 90°-twisted 4,4’ -diheptyl oxyazoxybenzene, thefollowing experimenta observations
aremadefor thefirst time: (i) Inhomogeneous Freedericksz effect, (ii) polarity dependent, gradient
flexoelectrically assisted electroconvective patterned states, and (iii) flexoelectrically induced
deformation of the undulatory structure of the periodic Freedericksz tate.

e  Observation of widethermal rangeferrielectric phasein chiral liquid crystal dimmers: In
optically activeliquid crystal dimerswherein cholesterol and three-ring salicyla dimine mesogenic
coresareinterlinked through aflexible even-parity (w-oxyakanoyloxy) spacer, awidetherma range
of over 170K wasobserved. Theelectric field dependence of the spontaneous pol arization measured
inthisphase showed atwo-step variation. Thesefeatures clearly indicate that molecular orderingis
ferridectrictype. Mogt sgnificant isthefact that thesefeatureswere observed over alargetemperature
rangeof 170K.

e Synthesisof novel star shaped liquid crystals: A new seriesof star-shaped liquid crystals has
been synthesi zed by three-fold Horner-Wadsworth-Emmons (HWS) reaction of triphosphonatewith
threedifferent typesof aldehydes such as4-(a koxy)benzal dehydes, 3,4-di(al koxy)benza dehydes
and 3,4,5-tris(alkoxy)benzal dehydes. Our study reveal sthe columnar phase formation exhibiting
photoluminescence. Thesehave potential technologica applications.

e Additional phasesbetween theB2 phaseand thetruecrystallinesolid: Theeffect of pressure
on bent-core banana-shaped mol ecul es showsthat the rel axation parameters associated with the
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rotation around thelong axes of themoleculesare sgnificantly influenced. These studiesbring out the
fact that there are additional phasesbetween B2 phase and true crystalline solid. The existence, of
another variant of theB2 phaselabelled B2', isrevealed only indid ectric studiesbut not seeninx-ray
cdorimetry.

Important Collaborations(National and Global) established:
National:

Bharat Electronics Limited; Raman Research Ingtitute; Indian Ingtitute of Science; Jawaharlal Nehru
Centrefor Advanced Scientific Research; Nationa Chemical Laboratory and soon

Global:

Wigner Research Centrefor Physicsof the Hungarian Academy of Sciencesunder Bilateral Exchange
Programme; Bulgarian Academy of Sciencesunder DST Bilateral Programme; Kent State University,
USA; Tokyo Ingtitute of Technology, Japan; Max Plank Institute for Dynamicsand Self-Organi zation,
Germany and soon

I mportant Output I ndicators

S. No. | Parameters Output
1. Papersinreferred journas 24
2 Papersin Conferences 1
3. Number of Ph. Ds. produced 1 awarded and 1 submitted
4 Research Manpower trained (other than Ph. Ds) 6 (from other ingtitutions)
5 Other Products/Indicators L ecturesgiven at schools/

collegesunder popul arization of science 15lectures

Figure 1. Field emission scanning electron micrographs related to reduced graphene oxide
based silver sulfide hybrid filmsformed at aliquid/liquid interface (a) nanocrystalline plain
Ag2Sfilm (b) hybrid rGO-Ag2Sfilm, obtained at aliquid/liquid interface. Theinset in (b) gives
the Ener gy disper sive spectrashowing the presenceof both Agand S.
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INDIAN ASSOCIATION FOR THE CULTIVATION OF SCIENCE (IACS),
KOLKATA

Intheyear 1876, Indian Association for the Cultivation of Sciencewasestablished. Thetotal number
of regular employeesis229. Thereare 75 scientistsand 40 post-doctoral staff.

Areas of Research:
Molecular Science, Materias Science, Theoretical Sciencesand Biologica Sciences.
Major Accomplishments:

i)  Development of Silicon quantum dot super lattice solar cell having the highest reported efficiency
ii)  Significant progressintheareasof nanostructured silicon and carbon

i) Simulationand Design of 2-Dim Anaoguesof Graphene

iv)  Theoretical demonstration of coherent control of atom atominteractionswith lasers

v)  Development of functional modelsof nonhemeiron enzymesthat carry out O, dependent transformetion
reactions.

Important Highlightsof 5Major Programmes:

Molecular Science: Stereocontrolled approach to the highly functionalized bicycl o 3.2.0] heptane
core of bielschowskysin has been developed through intramolecular Cu (1)-catalyzed [2+2]
photocycloaddition. A switch on-off “ Click” fluorophore hasbeen devel oped that can executel ogic operation
and detect heavy and trangtion meta ionsinwater andliving cell. A new typeof initiating system comprising
ferric chlorideand added salt isdevel oped for theliving cationic polymerization.

Materials Science: Materia sand fabrication technol ogy have been developed for thinfilmsilicon
solar cells. Different light emitting doped semiconductor nano crystalshave been devel oped. Photovoltaic
devices and organic electronics devices were synthesized for characterization of nano-materials.
Functionalized nano-particle and CN T-enzyme conjugates were synthesi zed for nano-medicine, nano-
photonics, hydrogen storage and other applications.

Theor etical Sciences. Extensive studieshave been carried out on implications of warped geometry
in Gauss-Bonnet gravity focusing on Higgsmassat 126 GeV, non-minimal scenario of SUSY breakingin
astochastic superspace. Highly accurate spin-free many body techniqueswere devel oped to understand
chemical bond dissociation and treating non-dynamical correlation in molecules of lighter elements
(Figurel).

Biological Sciences: Peptide and nanomaterial s based soft materials were devel oped for tissue
engineering scaffold and sustained rel ease of biomolecules/drugs. Carbon nanotube-amphiphilehybrids
weredesigned and devel oped asfunctiona delivery vehicle. Superior solid-state DNA detection by PNA/
LNA probes, compared to DNA probes, was achieved.

Major and Unique National FacilitiesCreated:
- CRAY Super Computer facility
- Areferencesolar cdl calibrationfacility
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Major Honoursand Awar dsreceived:

Shanti Swarup Bhatnagar Prize: 1; FNA: 2; FNASc: 1; FNAE: 1; DST Ramanujan Fellowship: 3,
AVRA Young Scientig Award: 1; DBT-Ramdingaswami Fellowship:1; IndiraGandhi Priyadarshini Award:
1; MembershipintheAdvisory/Editoria Boardsof International Journas. 5; Highlighted Author by ACS
for high Quality Researchin ACS Journals-2013: 3; CRSI BronzeMedal: 1, Important Award L ectures.
2; ICTPRegular AssociateAward: 1, Silver Medd of CRSI: 1, C.N.R. Rao Nationa Prizefor Chemical
Researchaward: 1, ACCMSAward: 1; MRS| Special Award: 1

Important Collabor ations(National and Global) established:

SERITUS (Solar Energy Research Ingtitutefor Indiaand the United States)
Solar Energy Centre, MNRE

IACSBARC callaboration (1BIQuS) on Quantum Structure Research

India Sweden collaboration (VR SIDA) on Hydrogen Storage Materids (Figure 2)
University of Monastir, Tunisia, under Indo-Tunisian Project

Indian Ingtitute of Chemical Technology, Hyderabad

Department of Chemical Engineering, Nationa Tawan University, Tawan
Pasteur Indtitute, Paris

Chittaranjan Nationa Cancer Ingtitute, Kolkata

Sahalnstitute of Nuclear Physics, Kolkata

Technica Univergity of Dresden, Germany

Helsinki Indtitute of Physics, Finland

I1SER, Pune and Bhopal

Universitdt, Minchen, Germany

SQ@ "o a0 o

53— &%

Important Output Indicators.

S. No. | Parameters Output
1 B.Tech/ UG projectsguided 13
2. Chaptersin Books 1
3. Foreign Patentsfiled 2
4, Indian Patentsfiled + I ndian Patentsgranted 3+3
5. M.Tech/M.Sc./M.Phil projectsguided 30
6. Number of Ph. Ds. produced 54
7. Papersin Conferences 125
8. Papersinrefereed journas 514
0. Research Manpower trained (other than Ph. Ds) 23
10. Technica Manpower trained 1
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Figure 2: Hydrogen Stor age: Research in devel oping functional models of metallo-enzymeslike cytochrome P450 (C-
H bond activation) and Hydrogenases (H,, production)

INDIAN ACADEMY OF SCIENCES (IAS), BANGALORE

In the year 1934, Indian Academy of Sciences was established. The academy has 44 regular
employees.

Areasof Focus:

Publication of Scientific Journals, Election of Fellowsand A ssociates, organize midyear and annual
scientific meetings, Fellows Repository, Science Education Programmes.

Major Accomplishments:

InFY 2013-14, 678 peer-reviewed articles have been published in10 thematic journalsand made
availablein open accessplatform. Over 27000 individuals, universitiesand other ingtitutionsreceived the
journas. Worldwidevisbility to Academy journa sincreased with more submission of articles. Journas
citationshave enhanced over years.

Under Summer Research Fellowship programme, over 1675 students and teachers underwent 2
months Fellowship and worked with Fellows and other mentors spread across 198 ingtitutions.
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Important Highlightsof 5Major Programmes:

(i) Publication of Scientific Jour nals: Thejournal wise account (ending November 2013) of total
number of articles, issues, number of pages published and circulation figuresareindicated below:

Nameof the Journal Number of | No. of issues | Noof pages | Circulation
published published published figures
articles | (01/04/13 to
30/11/13
Pramana 114 8 1431 2318
Jour nal of Astrophysicsand Astronomy 14 2 242 132
ProceedingsM athematical Sciences 37 3 448 1942
Journal of Chemical Sciences 133 4 401 2054
Bulletin of Materials Science 1A 4 990 2536
Sadhana-Proceedingsin Engineering Sciences 70 5 1146 1817
Journal of Biosciences 64 3 642 2225
Journal of Genetics vaH 2 A7 179%5
Journal of Earth System Science &8 4 07 1425
Resonance - Jour nal of Science Education 51 8 800 6205

(i) Organizing Scientific M eetings: Themidyear meeting wasorganizedin July 2013in Bangalore.
Theannua meeting was organized at Chandigarh during November from 8" to 10" November
2013; Symposia, publiclecturesand scientifictalk by Fellows/Associateswereheldinthese
mestings.

(i) Fellows Repository: Through thisinitiative, 91549 metadata of important researchesintheal
branchesof sciencecarried out by Fellowsof Academy arefredly madeavailableonline. The number
of full text availableis20646.

(iv) Science Education Programmes: A total of 1698 students and teachers have availed Summer
Research Fellowship and are provided with an opportunity of furtherance of studiesand researchin

—

Lecture Workshops Refresher Courses
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scienceand engineering. Till September 2013, 15 refresher coursesin Physics, Lifescienceshave
been conducted for university scienceteachersin different partsof thecountry. Thirty lectureWorkshops
heldinvariousbranchesof Scienceindifferent partsof the country.

1. Important Collaborations(National and Global) established:

TheAcademy has collaborated with the other two National Science Academies. INSA, New Delhi
andNAS, Allahabad tojointly implement Science Education Programmes. Collaborationfor overseas
onlinemarketing of theAcademy journasisestablished with Springer.

2. Major Honoursand Awar dsReceived: Dainik Bhaskar National Education Leadership Award
2013.

INSTITUTE OF ADVANCED STUDY IN SCIENCE & TECHNOLOGY
(IASST), GUWAHATI

I nstitute of Advanced Study in Science& Technology (IASST) wasestablished intheyear 1979; the
Institute wastaken over by DST (GOI) in2009. Thelnstitute has 67 regular employees. Theingtitute has
18 scientistsand 7 post-doctoral research staff.

Areas of Focus:

Nonlinear Phenomenaof Plasmas, Wavesand Instabilitiesin Dusty Plasma, PlasmaProcessing,
Polymer Liquid Crystal, Synthesis of Nano-materials, Plasma Polymerization, Stochastic Process,
Didtribution Theory, Fuzzy M athematics, Summability Theory, Image Processing, Exploration of Biodiversty
in N.E. region, Eco-biological Study of floraand fauna, Abatement of Hydrocarbon pollution in oil
contaminated soil, Medicinal plant, Seri-biotechnology.

Major Accomplishments:

e  Linear andnonlinear Dust A coustic Waves, Hole Peregrine soliton in multi-component plasma

e  Fabrication of solar cell by plasmabased process

e  Development of propylenegrafted Mugasilk assuture biomaterial by plasmasurface modification.
e  Deveopment of nitro-aromatic explosive sensorsand biosensors.

e  Synthesisof co-polymer gels and hydrogels for efficient absorption of organic solvent and oil
(Figurel).

e A newtypeof mixedfuzzy topologica spaceshavebeenintroduced anditsdifferent propertieshave
beeninvestigated

e  Applicationof Fuzzy C-meansfor classification of PAP-Smear image of cervica cancer

e  Credtionof Metagenomic DNA Bank for long-term storage of genomesof microbesinhabiting diverse
ecosystemnsof Northeast India. A fosmidlibrary of 49 X 10°clones contai ning metagenomic DNA of
compost samples has been constructed (Figure 2).

e  Thegut microfloraof 225 representative volunteersfrom 15 tribal populationsof north-east of India
and Andhra Pradesh have beenrevesled.
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First report on rhamnolipid biosurfactant produced by Pseudomonas aeruginosa DS9 against
Fusariumsacchari thecausa organism of pokkah boeng disease of sugarcane.

Deve opment of pharmacophoremodd for full AR antagonist using Ligand Based Drug Design gpproach
for Prostate Cancer drug development.

Fabrication and characterization of metalic and polymeric nanoparticlesfor antibiotic drug delivery
system achieved with significant enhancement of Anti microbia activity.

Important Highlightsof 5Major Programmes:

Measurement of linear dispersion relation of Dust Acoustic waveand observation of head oncollision
of dust acoustic solitons

Synthesisof conducting polymer nano-fibrefilm by pul sed plasmaprocess

Development of proton exchange membranefor hydrogen fuel cell by plasmaCV D process
Growth of verticaly aligned carbon nanotube on metallic substrate by pulsed PECVD

Hybrid carbon-based nanomateria sfor catalytic, chemical sensorsand drug delivery applications

Compuitational methodsfor Image Processing of medical dataand Ab initio calculationsbased on
Density Functional Theory for thestudy of structural, electronic and lattice dynamical propertiesof
magnetic shapememory dloys.

Studieson different topol ogical spaces; application of Functiona Analysismethodsin summability
theory and mathematical model susing techniques of stochastic process

Optimization of Invitro agarwood oil production techniqueisongoing
Efficient phytoremediation technol ogy for hydrocarbon-polluted soil developed for ail fiel dsof Assam.

Research for devel opment and standardization of herbal formulationsagaingt Diabetesméllitus, hepato-
toxicity and breast cancer isin progress.

Major and UniqueFacilitiesCreated:

Plasma process application centrefor Basic and applied research on functional analysis, topol ogy

and stochastic process, High performance computationa facility forimageand dataanaysis.

Important Collabor ations(National and Global) established:

National:

AlIMS, New Delhi; Annamalai University, Tamil Nadu; Asian Institute of Gastroenterology,
Hyderabad; Asan I nstitute of Gastroenterology, Hyderabad; Assam Agriculture University, Jorhat;
B. Barooah Cancer Research I ngtitute, Guwahati; BARC, Mumbai; CAT, Indore; Central Agriculture
Univergty, Bargpani; Centra University, Mizoram; Centrd Universty, Nagadand; DRL Tezpur; Gauhdti
University; GB Pant University of Agriculture and Technology, Pantnagar; IBSD, Imphal; ICSIT,
Kolkata; [1CT, Hyderabad; 11Sc, Banglore; I1 T (Kharagpur, Bombay, Guwahati); I TR, Lucknow;
IMTECH, Chandigarh; 1Sl Kolkata; JISSUniversity, Mysore; Manipur University; Nationd Ingtitute
of Nutrition, Hyderabad; NEHU Shillong; SINP, Kolkata; TERI, New Delhi
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Global:

e DdhouseUniversty, Canada

e DekinUniversty,Audrdia

e  FratUniversty & AdiyamanUniversity, Turkey

e  MichiganTech. University & Chicago University, USA

e  Mother Teresalnstitute, Kosovo

e  Museum nationa d Histoire naturelle, Department Evol ution et Syatematique, France
e Nationa Taichung Ingtitute of Technology, Taiwan

e  PadovaUniversty, Itay

e  Shangha Second Medicd University, China

e  Shangha Second Medicd University, China

e  Stazionespermentelaseta, Milano, Italy

e  Univergty of Greece

e  Univergty of Maryland, USA

e  Universty of Missouri-KansasCity, USA

e  Universty of Ulster, School of Biomedica Sciences, Northern Ireland

e YokohamaUniversity, Ingtitute of Space, High Energy Accelerator Research Organization and
Astronautical Science, Japan

B. Important Output Indicators.

S. No. | Parameters Output
1. B. Tech/ UG projectsguided 10
2. Chaptersin Books 02
3. Indian Patentsfiled 01
4, M.Tech/M.Sc./M.Phil projectsguided 10
5. Number of Ph. Ds. produced 08
6. Number of Technologies/Designsand other intellectua productscommercidized 01
7. Papersin Conferences 23
8. Papersinrefereedjournas 46
9. Research Manpower trained (other than Ph. Ds) 25
10. Technica Manpower trained 01
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Swollen Gels in

Figurel: (8 Photographsof PODMAH1 gel of equal weight swollen in different solvents.
(b) Removal of Kerosene from Water/K erosene Mixture by the co-polymer gel.

A B

Clone 1

treated

Figure 2: Cellulase degrading genesfrom metagenomic DNA. (A) A clone harboring cellul olytic gene(s) from metagenomic
DNA having filter paper showing degradation activity and (B) putative protein structure of a novel gene of the clone
having glycosyl hydrolase motif.
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INDIAN INSTITUTE OF ASTROPHYSICS (I1A), BANGALORE

Thelndian Ingtitute of Astrophysics, Bangalorewasestablished intheyear 1971. Thelndtitutehasa
total of 292 regular employees, out of which 106 are scientists/faculty and 06 are post-doctoral research
associates.

Areas of Research:
Astronomy and Astrophysics, Atomic and Molecular Physics.
Major Accomplishments:

ThelndianIndituteof Asrophyscsisapremier indtitute devoted to researchin astronomy, astrophysics
andrelated physics. Theinditute hasinterestin variousfield of astrophysicsand mgor resultswerereported
intheseareas. Intheareaof Solar Physics, the Solar Coronawas studied using observationstaken during
thetotal solar eclipse which gave val uabl e clues about the heating mechanism. Research in the area of
magnetic fieldinthe solar atmosphere, asterosel smol ogy, activeregionsand pol arisation of spectral lines
was continued.

Intheareaof stellar astronomy, high resol ution spectral studiesusing dataincluding those obtained
from the 2.3 m telescope were continued. The studies were focused on the hydrogen-deficient stars;
carbon enhanced metal poor stars and members of star clustersand stellar streams. The nature of star
formation molecular cloudsincluding thoseintheinner Galaxy isstudied using observationsaswell as
smulations. The studiesof eruptive variablesincluded Novae and Supernovae. Theoretical modelling of
various systemswas al so performed.

Intheareaof Extragalactic astronomy, the nearby galaxieswere studied using multi-wavel ength data
aswel| astheoretica modeling. These studiesinclude varioustypesof gaaxies, with theaimto understand
their properties, which include mass of black hole, presence of AGN, structural propertiesand jets. In
Caosmol ogy, new theoretical techniqueshave been formulated to determinethe statistical propertiesof the
cosmic microwave background (CM B) radiation. Furthermore, anovel method has been devel oped to
detect the presence of residual foreground contamination in the cleaned CMB data—thisisanimportant
step forward inthe extraction of cosmologica information from CMB.

In the area of atomic and molecular physics, several investigations are carried out on the singly
ionised barium (Ball), whichisof congderableimportancein astrophysics. Detail ed theoretical studieson
theinfluence of three body interactions (on the superfluid to Mott insulator transition in ultracol d bosonic
atomsin optical lattices and superlattices) were undertaken. Behaviour of Bel and Nal isoelectronic
sequencein the Debye plasmaenvironment were also carried out.

The students program of the institute continuesto be very active. The M Tech-PhD programin
collaboration with Cal cuttaUniversity hasbeen getting very good response and the number of studentsin
thisstream areincreasing. The Ph. D. program continuesto producewell-trained and qudified graduates.
The internship and summer programs are used to train alarge number of undergraduate as well as
postgraduate studentsfrom variousingtitutionsand universities. The outreach activity of theinstitutewas
spread acrossthefield stations, apart from the Bangal ore campus. Theteamsal so participated in various
exhibitions, open daysaswell asvisit to schools. A large number of studentsand also membersof the
public at Bangaore, Kodaikana and Kavalur (Figure 1) witnessed the Venustranist of 6th June2012.
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Important Highlightsof 5Major Programmesand Collabor ations(National & Global):

Theingtituteisamajor partner inthe multi-wavel ength astronomy mission, ASTROSAT. Significant
progresswasmadein theintegration of the UltraViolet Imaging Telescope (UVIT), oneof theinstruments
onASTROSAT. Both thetel escopeswereintegrated and were sent to | SRO for environmental tests.

The high-resolution spectrometer for the 2 m Himalayan Chandra Telescope (HCT) at Indian
Astronomical Observatory (IAO), Hanleismaking significant progresswith the fabrication of various
componentsand construction of theenclosureat Hanle.

Amongthenew initiatives, thelndian effort tojoin theinternationa consortiumof TMT (USA, Canada,
Japan and China) isprogressing well. For theIndiaTMT, thelast year hasbeen an eventful year bothin
termsof policy and the progressmadeat the ground level fulfilling our commitmentsto the project. India
TMT hosted two TMT partner wide meetings. atwo-day science meeting followed by the ScienceAdvisory
Committee (SAC) meeting at IUCAA, Puneduring 10 14 December 2012 and the TMT Board of Directors
meeting at New Delhi during 21 22 January 2013. IndiaTMT hastaken up variouscritical hardwareand
softwarework packageswith thelndian Industry. TheIndianingtitutionsareinvolved in the devel opment
of science casesaswell aswith theinstrument groups.

TheNationd Large Solar telescope project ismaking progresswith the detailed Site characterisation
and design of back-end instrumentsfor the planned telescope. Severa Indianingtitutionsare participating
inthisprogramincluding PRL andARIES.

TheAditya-1 Missonwith theVisible Emission Line Space Solar Coronagraph hasbeen progressing
well. The Preliminary Design Review (PDR) of the optics has been compl eted and discussionson structure
design areinthefinal stages. In January 2013, it was decided to enhance the capability of mission by
changingtheorhit of the satellitefromlow earth orbit (LEO) to L 1—L agrange point with abigger satellite
capabl e of taking moreweight and volume (Figure 1).

The participating ingtitutionsinclude | SRO, PRL, IUCAA etc.

Major Honour sand Awar ds Received:

1. Prof. B. P.Daswaselected asaFellow of theAmerican Physical Society (APS).

2. Prof. G C. Anupamawaselected Fellow of the National Academy of Sciencesindia
Major and UniqueFacilitiesCreated:

Oneof themajor achievementswasfirgt light through the 1.3 m optical tel escope at the Vainu Bappu
Observatory, Kavalur (Fig.2). Thisisa 1.3 m aperture Ritchey-Chretien telescope, with afocd ratio of f/
10. Thetelescopeingtallation started from 7th February 2013 withthearrival of thethree member team
from the vendor company (DFM Engineering) at the site. A largeteam of institute personnel has been
closdly associated with theinstal lation of thetel escope. Thishasbeen aclose collaboration of mechanicd,
electrical, optical engineerslocated at the VBO, aswell asat Bangalore. Theteam hastoitscredit, in
house development of installation and development of the interfaces between the telescope control
electronicsand thedrivesof thetelescopedome, intheingtallation of themirror supportsand loading of the
primary mirror inthe cell, development of software needed for testing of the new fast CCD camera. Fine-
tuning of thetelescopeisin progressand will beready for science observations soon.
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Important Output Indicators:

S. No. | Parameters Output
1. Papersinrefereedjournals 105
2 Chaptersin Books 5

3 Papersin Conferences 50

4 Number of Ph. Ds. produced 8

5. Research Manpower trained (other than Ph. Ds) 30

6 Technica Manpower trained 10
7 B. Tech/ UG projectsguided 30

8 M. Tech/M. Sc./M. Phil projectsguided 30

o Littrow lens
1074.7 nm

Continuum

S

i

Figure 1: Enhanced VELC onAditya-L 1

INDIAN INSTITUTE OF GEOMAGNETISM (11G), NAVI MUMBAI

Thelndian Ingtitute of Geomagnetismwasestablished intheyear 1971. Theingtitutehas 38 full-time
working scientistsfaculty.

Areas of Research:
Geomagnetismanddliedfields
Major Accomplishments:

I1G hasthe mandateto carry out basic and applied research in Geomagnetismand dliedfields. [1G
had established observationa facilitiesto measure the geomagnetic field and several atmospheric and
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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 to thenorthern
focus of ionospheric Sq current system and at the Indian Antarctic stations, namely, Maitri and Bharati.
Themain objective of establishing the magnetic observatory network isto examine and understand the
processesre ated to the dynamicsof varying equatoria current patternsand global Sg current systemsand
those processes driven by the solar wind and interplanetary magnetic field that govern the storm-time
response of the geospace environment.

Important Highlightsof 5Major Programmes:

An experiment in collaboration with EuroSprite Team and ASIM missonwasinitiated last year. The
amistoprobe TEL'slike Sprites, Jets, Gigantic jets, Blue starters, etc above powerful thunderstorms, and
tounderstand lightning electrical dischargesand itseffect on near Earth space environment and contribution
to Globa Electric Circuit. Following thefirst observation of thelightning discharge produced Spritesof
various shapesin thelndian subcontinent, another classof TLES, namely, the Gigantic Jet hasbeen reported
by thenstitute scientistsfor thefirst time.

Propertiesof obliquely propagating ion-acoustic solitonsand double layersin magnetized auroral
plasma composed of hot adiabatic ions and two types of Maxwellian el ectrons, namely, cool and hot
electronsare studied using Sagdeev pseudo-potentia technique and assuming the quasineutrality condition.
The new and surprising result which emergesfrom themodel isthat in contrast to the case of coldions
whereion-acoustic solitonsand doublelayersare found for subsonic Mach numbersonly, thehot ions
case dlowsthese nonlinear structuresto exist for both subsonic and supersonic Mach number regimes
(Figurel).

A total of 30 vertica eectrica soundingswerecarried outinanear grid pattern using the Schlumberger
configuration. The contour mapsfor Dar-Zarrouk parameterswere examined to delineatetheresistivity
regimeof salineand fresh water bearing formations. Theresultsillustratethat the Dar-Zarrouk parameters
provide aconstructive solution in delineating the saline and fresh water aquifers, particularly when the
res stivity datainterpretation encounters congraintsdueto intermixing of sainewater aquifers, freshwater
aquifersetc.

A proxy heat flow map of the Indian subcontinent was generated usng CHAMP satdllitedatawhich
can be used in areconnaissance scale to locate regions of high thermal activity. A vertical integrated
susceptibility model was generated for the Indian sub-continent using vertical magnetic field datafrom
CHAMP satdlitewith structura and lithologicinputsfrom geol ogy and aeromagnetic maps.

Trandent geomagnetic field variationsrecorded at 20 sationsin Kutch and surrounding regionswere
analyzedtoinfer theelectrical conductivity distribution of thisregion. Different conductivity structures
identified were: (1) Highly conducting sedimentsfilling thewestern part of Kutch basin; (2) High conductivity
over Kutch mainland which isattributed to the fluids derived from the Kutch main land fault; (3) Two
different conductivity anomaliesrelated to Wagad upland and half-filled grabenswith aresistive layer
sandwiched between them —most of the Bhuj earthquakes are seated on thisresistive block (Figure 2).

Rock magnetic and geochemical parameters obtained for a30-mlong piston coreretrieved fromthe
Bay of Bengal reveal ed evidencesto show how profoundly primary magnetic signalscan be overprinted
by post-depositiona geochemical and biogeochemical processes. Thealteration of magnetic mineralsin
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marine sedimentsand the subsequent loss of their primary signal have strongimplicationsfor themagnetic
record and itsuse asapalaeoproxy in the reconstruction of the presence of gashydratesin the past.

Major and UniqueFacilitiesCreated:

o A sate-of-the-art Environmental Geomagnetism Laboratory for use of studentsand scientistsfrom
Indiaand abroad

e A gate-of-the-art UWITEC drilling technol ogy for lake-bottom sediment cores
e  Archaeomagnetic dating technology
Important collabor ations(National and Global) established:

(i) National Atmospheric Research Laboratory, Gadanki, (ii) Center of Exploration Geophysics,
OsmaniaUniversty, (iii) Geology Department, Allahabad Universty, (iv) BHU, Varanas, (v) GFZ, Potsdam,
Germany, (vi) Tuebingen Universty, Germany, (vii) Nationd Spacelnditute, Technicd Universty of Denmark,
(viii) Research Institute for Sustainable Humanosphere (Kyoto University), Kyotom, (ix) School of
Environmenta and Earth Sciences, North MaharashtraUniversity, Jageon, (x) Department of Environmenta
Sciences, Shivaji University, Kolhapur, (xi) National Geophysical Research Institute, Hyderabad, (xii)
Space PhyscsLaboratory, Vikram Sarabhal Space Centre, Thiruvananthapuram, (xiii) University of Western
Cape, Bdlvilleand SANSA, Hermanus, South Africathrough an Indo-South AfricaBilatera project, (xiv)
NevadaBureau of Minesand Geology, University of Nevada, USA, (xv) University of Kwazulu-Natdl,
Durban, South Africa, (xvi) AndhraUniversity, (xvii) Pondicherry University, (xviii) M.S. University,
Vadodara, (xix) GSI, (xx) NCAOR, Goa

Important Output I ndicators:

S. No. | Parameters Output

1. Papersinrefereedjournals 46

2. Papersin Conferences 65

3. Number of Ph.Ds. produced 6

4, Research Manpower trained (other than Ph.Ds) 5

5. Technica Manpower trained 1

6. B.Tech/ UG projectsguided 1

7. M.Tech/M.Sc./M.Phil projectsguided 17

8. Public Outreach (talks, articles, awarenessworkshops, science day, Yes, severa
open house etc) of them

9. Other Products/Indicators

10. Workshop conducted 1
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Figure 1: Nonlinear evolution of ion acoustic solitary waves using particle-in-cell simulation
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Figure 2: Spatial distribution in depth-integrated conductance in and around the KRB together with the mapped high
conductivity anomalies, referredtoasCA1, CA2 ..., CAS. Different colour codes used to represent conductance values
are in logarithms scale. Prominent tectonics uplands in the KRB are Kachchh mainland uplift (KMU), Wagad uplift
t(WU), and a chain of small uplands along the Island Band fault (IBF) and major faults are Kachchh Mainland fault
(KMF), Vigodi fault (VF), Katrol Hill fault (KHF), South and North Wagad faults (SWF, NWF), Banni fault (BF), Gedi
fault (GF) are shown. The grey dots denote earthquakes recorded since 2001 Bhuj earthquake. The epicentres of the
2001 Bhuj (BE), 1956 Anjar (AE) and 1819 Kachchh (K E) earthquakes are a so marked by blue star.
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INDIAN NATIONAL ACADEMY OF ENGINEERING (INAE), NEW DELHI

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 application 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 engineering Academy inIndia. INAEisaMember of the Internationa Council
of Academiesof Engineering and Technologica Sciences(CAETS).

Seminar Wor kshops/Conferences:
Thefollowing seminars/workshops/conferenceswere organized during 2013 2014.
() EngineersConclave:

INAE hastakenaninitiativeof organizing an annua megaevent of engineersas” EngineersConclave’
starting from the year 2013 to be organized jointly by INAE with Department of Atomic Energy
(DAE)/Department of Space (DOS)/Defence Research & Devel opment Organization (DRDO)/
Council of Scientificand Industrial Research (CSIR) on rotation basis. Each conclavewill havetwo
themes, one specific to the host department and other specific to some socia problem where
engineeringinterventionisdesired. Thefirg “ EngineersConclave’ washeldjointly with DRDO during
Sep 17 19, 2013 at New Delhi. Thetwo themesfor Engineers Conclave, 2013 were“ Production
and Manufacturing in Aerospace’ and “Engineering Interventions in the Sunderbans’.
The speakersin thetwo parallel sessionscomposed of |eading expertsand scientistsfrom R& D,
Government, academiaand industry. The recommendationsemanating from the deliberationswill be
followed up by INAE with the concerned Departments/Ministries.

(i) Seminar on*“Building ProcessExcellencein Manufacturing” beingheld on Jan 17 18, 2014
at Kolkata

INAE and Indian Ingtitute of Technology K haragpur in association with Bengal Chamber of Commerce
and Industry (BCCI) on Jan 17 18, 2014 at BCCI Auditorium, Kolkata, jointly organized aseminar
on“Building Process Excellencein Manufacturing”.

(i) 1GSTC Workshop on “ Strategiesand Conceptsfor Advanced M anufacturing”

Indo German Science and technology Centre (IGSTC) workshop on “ Strategies and Conceptsfor
Advanced Manufacturing” wasorganized by INAE and Nationd Academy of Science& Engineering
(acatech), Germany on Jan 23 24, 2014 at New Delhi..

(b) Joint AICTE INAE schemes

(i) AICTE INAE Distinguished Visiting Professor ship Scheme Under this scheme,
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launched in 1999, the Distinguished Visting Professor isrequired to deliver lecturesonthe
state-of -art of Industry, industrial ambience and R& D needsof theindustry to the students
and faculty of technical ingtitutions; guide student projects/theses of interest to industry.
The Schemehasrecaived very enthusadtic responsefromindustry and engineeringingtitutions
over theyears. Fourteen industry expertswere sel ected under the subject schemeinthis
year.

(i) AICTE INAE Teacher Research Fellowship (TRF) scheme — This scheme has
been started during the current year. Under thisscheme, engineering teachersinAICTE
approved engineering colleges/ingtitutions are sponsored to pursue research in Council of
Scentificand Industrid Research (CSIR)/Defence Research and Devel opment Organization
(DRDO)/Department of Space (DoS)/Department of Atomic Energy (DAE) laboratories
leading to the award of aPh. D degree in the chosen field of study. Thefirst batch of
engineering teachers selected under this scheme has already commenced their Ph. D
programmesin the concerned | abs.

(iii) AICTEINAE Trave Grant (TG) scheme—Thisscheme hasalso been started this
year. Theobjective of the schemeisto providepartia travel assistanceand registration
feesto Bachelorsand Masters L evel engineering studentsfor presenting aresearch paper
inaninternationd scientific event (conference/seminar/sympos um/workshop etc) in order
to encourage engineering studentsto engagein research. Engineering students pursuing
3rd/4thyear B.E. /B. Tech; 1st/2ndyear M.E./M. Techfrom AICTE gpproved Engineering
ingtitutionsaredigibleunder the scheme. Under thisscheme, €igibleengineering students
are being sdlected each month, for thelast 4 5 months.

(¢) International Affairs 20th CAET S Convocation and Annual M eeting

Thelnternationa Council of Academiesof Engineering and Technologica Sciences(CAETS)
Annua Meetingsand Sympos um on*“InnovativeA pproachesto Engineering Education” were
held at Budapest, Hungary during June 26 28, 2013. INAE delegation participated in this
event.

(d) Promoting Excellencein theField of Engineering

(i) LifeTimeContribution Awardin Engineering2013 Thisawardisgiventoaneminent
I ndian citizen who hasmade most di stinguished contributionsinthefield of Engineering/
Engineering Research/Technol ogy, which have brought prestigeto the nation and regarded
aslandmarksof technological development of the country. Prof KL Chopraand Col SP
Wahi were selected for theyear 2013.

(i) Prof.Jai Krishnaand Prof. SN Mitra Memorial Award 2013 — These awards are
giventoaneminent engineer, engineer-scientist or atechnol ogist for Academic and scholarly
achievementsin any discipline of technol ogy/outstanding research. Prof ML Munja and
Dr N Balakrishnan were selected for Prof. Jai Krishnaand Prof. SN MitraMemorial
Award theyear 2013.
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(iii) INAE Outstanding Teacher sAwar d —Thisaward hasbeeningtituted thisyear. Theaim
of thisaward isto recognize and honour teachersin Indian Colleges, Universities, and
Institutions, who have provided guidance and inspired students to take up careersin
Engineering and Technology Prof JC Misraand Prof Souvik Bhattacharyyawere selected
for theyear 2013.

(iv) INAE YoungEngineer Award 2013 —Ingtituted in 1996, INAE Young Engineer Award
isgivenfor excellencein design and technology transfer, innovative development and
engineering research. Eleven candidateswere selected for INAE Young Engineer Award
2013.

(v) Innovative Student ProjectsAwar d 2013 — TheAcademy hasinstituted ‘ Innovative
Student ProjectsAward’ during 1998 to identify innovative and creative research projects
undertaken by the students at three levels, B.E./ B. Tech, ME/ M. Techand Ph. D in
Engineering Colleges. Fivethesesat Doctora levd, fiveat Master’slevel and ten projects
at bachelor level were selected for conferment of 1nnovative Students Project Award
2013.

() INAEForums

Oneof theimportant objectivesof theAcademy isto ass st the Government fromtimetotimein
formulating policiesoncritica technica issues. For thispurpose, fiveforumshave been condtituted
— INAE Forum on Engineering Education, INAE Forum on Energy, INAE Forum on
Microeectronics, INAE Forum on Technol ogy, Foresight and Management and INAE Forum
on Engineering Interventionsfor Disaster Mitigation.

(g9 TheFdlowship
Twenty three Fellowsand five Foreign Fellowswere e ected during the year.
Publications:
Thefollowingimportant publications have been brought out during theyear 2013-2014.

a Annasof INAE-TheAnnalsof thelINAE containsthetext of thelecturesdelivered by Life Time
Contribution Awardees, such as: Professor Jai Krishnaand Prof. SN MitraMemorial Awardees,
newly elected Fellowsof the Academy and INAE Young Engineer Awardees.

b) Research Study report on* Successesand Gapsin Our Metallurgical R& D Efforts’.

c¢) INAEe-Newdetter—Thismonthly eectronic newd etter containsengineering and technology updates
and aspectsof frontiersof engineering, newsregarding INAE activitiesaswell asarticlesby INAE
Fellows.
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Dr Baldev Rgj, President, INAE delivering Address at the | GST C Workshop on “ Strategies and Concepts for Advanced
Manufacturing” jointly organized by INAE and acatech, Germany on Jan 23-24, 2014 at New Delhi

INDIAN NATIONAL SCIENCE ACADEMY (INSA), NEW DELHI

The Indian National Science Academy was established in 1935. The Academy has 60 regular
employees.

Areasof Focus:
Science Promotion & Recognition of Scientists

Major Accomplishments: Election to Fellowship of eminent Indian & Foreign Scientists, Bilatera
Rel ationship with Foreign Science A cademies, Research Professorship for Eminent Scientists, Support to
Senior Scientist/Honorary Scientist projects, Young Scientist projects, Research Projectsunder History of
Science Programme, INSPIRE project of DST, Publications.

Important Highlightsof FiveM ajor Programmes:

»  The Second Summit of South Asian Academieswasorganized at INSA during 24-27 September
2013.
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»  Aworkshopon*Womenin Science Education and Research” wasorganizedjointly with theAssociation
of Academiesand Societiesof SciencesinAsia(AASSA).

» A group discussion meeting on “Uttarakhand Disaster’ supported by INSA was held on 21st
September 2013 at INSA premises.

»  TheAcademy hasreeased aSpecid Publicationon* Useof Animasin Scientific Research & Education
“(Edited by Profs. PN Tandon, K Muralidhar & YK Gupta) by Dr K Kasturirangan, FNA on 2nd
August 2013 at INSA..

»  Adocument titled “India’ sNuclear Energy Programme— Future Plan, Prospectsand Concerns”
edited by Prof R Rgjaraman was released by Hon’ ble Vice President of India, Sh.Mohd. Hamid
Ansari on 7th November 2013.

»  TheAcademy’sCouncil elected 34 Indian Scientistsas INSA Fellowsand 4 Overseas Scientistsas
Foreign Fellows.

Important Collaborations:

TheAcademy has established linkages with Science Academies/Organizationsin 49 countriesin
Europe, Asia, North America, South Americaand L atin America. During theyear, MOU wasrenewed
with K orean Academy of Science and Technology on 12" November 2013.

I mportant output Indicators:

INSA iscontinuing itsresearch support thorough it’ s various programmes/schemes as per details
givenbeow:

SCIENCE PROMOTION PROGRAMME

Under the scheme, following componentsarethere:

a) Research Professorships: The Professorships were ingtituted to recognize the pioneering
contributionsof scientists (Fellows) in Scienceand Technol ogy.

Grant for four Professorshipswasrel eased during the period.

b) Senior Scientist Fellowships: Under thisscheme, partia grant wasreleased to 43 senior scientists
during 2013-2014.

c¢) Honorary Scientist Scheme: Grant wasrel eased to 40 scientists so far.
d) INSAVigtingFelowship: Grant wasreleased for six Visiting Fellowshipsduring the period.

e) Seminar/Symposia/Conference/Wor kshops: Under thisporgramme, during theyear 2013-2014,
INSA released grant for 40 seminar/symposia

YOUNG SCIENTIST RESEARCH PROGRAMME

Under this programmeyoung researchersbelow the age of 35 yearsarerecognized for their distinct
contributionsto any branch of science or technology coming within the purview of theAcademy. Thirteen
research projectsof Young Scientist Medal awardeeswere supported during theyear.
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1. RESEARCHINHISTORY OF SCIENCE

During the year 14 new projects were recommended and 19 on-going projects were continued
covering varioustopicslike history of cannons, metalsand metallurgy, mathematicsand astronomy,
ecology and forestry, art and architecture, etc.

2. INTERNATIONAL COUNCIL OF SCIENCE (ICSU) AND OTHER IMPORTANT
SCIENTFIC MEETINGS

Asanadhering organizationin Indiaand on behaf of thenation, Academy dischargesitsresponghilities
of adherenceto ICSU.

During 2013-2014, the Academy supported about 35 Scientistsfor |CSU programmes and about
52 Scientistsfor other important scientific meetingsunder Non-1CSU programmes.

4. INTERACADEMY BILATERAL EXCHANGE PROGRMME

Theprogrammeamsat establishing coll aborative scientific exchange activitieswith different countries
of theworld through visitsof scientistson reciprocal basisto variousscientificingtitutionsinfieldsof
mutual interest and for exchange of scientificinformation. INSA hasexchange programmeswith
many forelgn scientific academies.

During theyear, 14 Indian scientistsvisited abroad and 9 overseas scientistsvisited Indiaunder the
variousexchange/l nternationa programmes.

5. PUBLICATION

Pursuant to itsobjectives, the A cademy bringsout Proceedings, Journas, Memoirsand other scientific
publications. Following publicationswere brought out during theyear.

a) PINSA (Proceedingsof Indian National ScienceAcademy) —2issues
b.) [JPAM (Indian Journa of Pureand Applied Mathematics) —4 issues
c.) IJHS(IndianJourna of History of Science) —3issues

d.) INSA News—2issues

e.) Biographica Memoir—1lissue

f)  Annua Report

g) Proceedingsof TheFirst Summit of The South Asian Science Academies, September 6-9,
2012

6. Teacher Award

TheAcademy instituted in 2012 the INSA Teachers Award to value consistent and high level of
teachingin Indian Colleges, Universitiesand I nstitutions. The award aimsto recognize and honour
teacherswho haveinspired studentsto take up careersin Science and Technol ogy. Ten teachers
were selected by the Academy for INSA TeachersAward for theyear 2013.
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7. SCIENCE & SOCIETY

Under the science & society programme, the Academy endeavorsto addressissues pertaining to
scienceand technol ogy that are of relevanceto the society. Some of theinitiativesare:

TheAcademy proposed to commission writing of well-considered reports by INSA Fellowson
issuesof societa/nationa importance. INSA Fellowsareinvited to undertake studiesin areas of their
expertise and prepare thoroughly researched authoritative documents, which could later serve as
reference documents. During 2013 2014, fivereport-writing proposa swere gpproved by theAcademy.

During the period, the Academy organized 5 Public L ectures onimportant issue of scienceand their
social aspects.

8. Local Chapters:

Academy has 16 local chapters charged with the responsibility of deliberating on variousissues
concerning their region. Local chapters continued to deliberate on variousissuesrelated to science
policy, science planning etc in addition to organizing lectures and workshops.

9. Centrefor International Cooperation in Science(CICYS)

CICS(earlier knownas CCSTDS), Chennal ismandated to spread the spirit of scienceand technology
co-operation among devel oping societies. The centre functions under the auspices of the Indian
National ScienceAcademy (INSA). Theactivities pursued during the period ranged from providing
support to scientistsfrom devel oping countriesto work inresearch ingtitutionsin India, partial travel
fellowshipto Indian Scientiststo attend I nternational Conferences abroad, organization of lecture
series.

A document titled “India’s Nuclear Energy Programme — Future Plan, Prospects and Concerns’ was released by
Hon' ble Vice-President of India, Sh.Mohd. Hamid Ansari
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INSTITUTE OF NANO SCIENCE AND TECHNOLOGY (INST), MOHALI

Thelngtitute of Nano Scienceand Technology, Mohali wasregistered under the SocietiesRegidtration
Act in 2009 and started its operations from January, 2013, on appointment of its first Director. The
institution hasone regular employeeat present. Theinstitute has 8 scientists/faculty and 3 post-doctoral
research staff on contract.

Areasof Focus:

Encouraging al aspectsof nanoscience and nanotechnol ogy with mgor thrust onthefollowing aress:
agricultura nanotechnol ogy, sensors, medica nanotechnol ogy, nanotechnol ogy-based solutionsfor energy
and environment.

Major Accomplishments:

Institute started itsfunctionsfrom January 2013 and created infrastructurefor institute’ simmediate
future requirementsincluding setting up of alaboratory initsTransit Campus—Habitat Centre.

Scientists/Consultants/Staff were appointed on contract basis.

Rules and Regulations, Staff Rules, Bye-Laws including Recruitment Rules for al S&T and
Administrative posts were framed and requisite approvals obtained. Process for recruitment against
sanctioned postsison.

Department of Scientific and Industrial Research (DSIR) approached and a certificate obtained for
exemption from excise and customsduty under the Public Funded Research Ingtitute (PFRI) scheme of
DSIR.

A topographica survey and contouring of theland for INST campusin Sector —81, Mohdi, adjacent
to 11 SER, completed. Work on Master Plan and model of the new campusinitiated. Foundation stonelaid
on March 2, 2014.

Important Highlightsof 5Major Programmes:
Important programmes being pursued are asunder:

i.  Establishing state-of-art |aboratory facilities for research work in the field of nanoscience and
nanotechnol ogy; instrumentsfor research activitiesbeing purchased;

ii.  Starting PhD Programmeat INST in collaboration with 11 SER Mohali;

ii. Deveopinglinkagesof INST for furtheranceof itsresearch activitieswith academic/researchinditution
andindustry; sgning of MoUs;

iv. Lecturesand endowed Chairs on Nanoscience and Nanotechnology sponsored by industry and
schemefor awards/fellowships; financia assistancefor organizing Conferences/Workshopsinthe
areas of science and technology with specia emphasison nanoscience;

v.  Dissemination of information on nanoscienceand technol ogy andinitiation of nanotechnology outreach
activitiesfor promoting public avareness of the subject.
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Important Output Indicators:

S. No. | Parameters Output

1 Papersinrefereed journas 10

THE INDIAN SCIENCE CONGRESS ASSOCIATION (ISCA), KOLKATA

TheIndian Science CongressA ssociation was established in the year 1914.The total number of
employeesis27.

Areasof Focus:
a) Toadvanceand promotethecauseof Scienceinindia;
b) ToholdanAnnua Congressat asuitableplaceinindia;

c) Topublishsuch proceedings, journals, transactionsand other publications asmay be considered
desrable;

d) Tosecureand managefundsand endowmentsfor the promotion of Science.
Major Accomplishments:

1. Holdingof 101™ Indian Science Congress Session at Jammu University, Jammu from 3—7 February,
2014.

2. Publicationsincluding |SCA’sbi-monthly journa Everyman’sScience
3. Augmentation of ISCA Chapter Activities

4. ScienceAwareness Programmefor Popularisation of Science.

5. Internationa Collaboration on Exchange Programme

6. Microfilmingof ISCA Old Publications

Important Highlightsof FiveMajor Programmes:

The 101" annua Indian Science Congresswasheld at Jammu University during 3—7 February 2014
and Regional Rura Science Congressat four different placesof Indiaduring 2013-2014.

I nstituted ten A sutosh M ookerjee Fellowshipsto honour and encourage seniorsscientistsin India
during 2013-2014.

Popularisation and advancement of science by organising seminars, symposia, discussions, popular lectures,
quiz contest, etc. thought out the year under twenty-nine | SCA Chapters.

Publication of the Journal of theAssociation* Everyman’'sScience,” whichiscirculatedtoal thirty thousand
membersfreeof costs.
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JAWAHARLAL NEHRU CENTRE FOR ADVANCED SCIENTIFIC
RESEARCH (JNCASR), BANGALORE

Jawaharlal Nehru Centrefor Advanced Scientific Research was established intheyear 1989. The
Institute hasatotal of 81 regular employees, out of which 48 are scientists/faculty and 80 areresearch
associates.

Prof CN R Rao, Chairman, ScientificAdvisory Council to the PrimeMinister and Honorary President,
JINCASR, wasbestowed upon the Bharat Ratna, the highest civilian award of the country.

Areas of Focus:

Thefocusof resear ch In Chemistry and Physics of Materials Unit, organic photo voltaicsand
organicfield effect trans stors have been fabricated and studied. Clay-RGO hybrids have been prepared
and their application in smultaneous adsorption of proteinand DNA hasbeeninvestigated. TheMolecular
Electronicslab carried out studies of photo-physical propertiesof semiconducting polymers. Raman studies
of RMO, (M = Cr, Fe, Mn) were carried out to understand the microscopic origin of multiferroicity in
thesecompounds. First demongtration of SERSasatool for determining smal moleculebinding totherapeutic
protelnswas demonstrated in the case of Felodipineand AuroraA.

In Engineering MechanicsUnit, inthe areaof Aerospace and Atmospheric Fluid Mechanics, the
concept underlying anovel design of optimal wing planformsfor turboprop aircraft, hasnow been confirmed
by wind tunnel testsconducted by NAL at 11Sc. In atmospheric fluid dynamics, entrainment measurements
have been madeinatransent diabatic jet for thefirst time. Inthe study of nocturnal atmospheric boundary
layer, an error wasindentified intheflux-emissivity model for radiation widely used by many researchersin
the atmospheric community. Other research areasin the unit wererel ated to concentration fluctuationsin
bacterial suspensions; bacterial suspension rheology; particle-level smulation; vortex ringsoscillations;
sonictrangtionin viscoel agtic flows; role of micro-scal einertiain multiphase hegt-transfer.
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Thefaculty of Evolutionary and Organismal Biology Unit continued their research in the broad
areas of animal behaviour/phylogeography, chronobiol ogy, evolutionary genetics, neurogenetics, and
population dynamics.

The Education Technology Unit has been actively involved in the concept, development and
production of multimediaCD-ROM sand books especially for school studentsand teachersin various
disciplinesof science, including resourcesinvernacular Indianlanguages. The C.N.R. Rao Hall of Science
and Education Technology Unit has continued conducting the highly popul ar Teachers/students programs/
workshopsfor students and teachers.

In Geodynamics Unit studieswere carried out on neotectonics and environmental geology.

Molecular Biology and Genetics Unit currently has several research and training avenues in
broad areas of biological sciences. Research in nine of itslaboratories spans diverse areas of modern
biology with emphasison biomedicine. In Chromatin Biology Laboratory, work carried out on chromatin
TP2 acetylated in vivo as detected by anti-acetylated lysine antibodies and mass spectrometric analysis.
Molecular Parasitology L aboratory hasfocused on understanding metabolisminthe malariaparasite
Plasmodiumfal ciparum. The Human Molecular Genetics L aboratory, in astudy of over 750 families
with non-syndromic hearing | oss, hasexamined severd deaf ness-causing genes (Cx26, Cx30, TMPRSSS,
TMC1, HAR, CDH23, PDSand TMIE) and identified alarge number of pathogenic mutationsin these
genes. InVascular Biology L aboratory, acomparative approach has been made by using embryonic stem
cell model's, mouse devel opmental biology and Drosophilagenetics, to decipher therolesof novel genes
expressed early in the cardiovascular and hematopoietic systems. Molecular Virology Laboratory has
screened alarge number of Indian clinica samplesand identified animmunodominant B-cell epitopeinthe
cysteine-rich domain of Tat only inthe HIV infected people. Thisfinding hasadirect relevancefor HIV
vaccinedesign. The Transcription and Disease L aboratory hasfocused on understanding theroleof epigenetic
modifications, histone chaperones and non-histone chromatin proteins in chromatin dynamics and
transcription regulation. Theresearchersin Molecular Mycology L aboratory have studied centromeres of
apathogenic yeast, Candida dubliniensisand compared centromere sequences with those of aclosely
related yeast Candida albicans.

In New Chemistry Unit, research on several aspectsof the chemistry of materialsisbeing pursued
by theresearch team led by Prof. C.N.R. Rao. Theseincludetransition metal oxides, nanomaterialsand
carbon materids. Theefficient production of hydrogenfud fromwater by using semiconductor nanometerias
ascataystswasasoinvestigated.

InTheoretical SciencesUnit, research hasbeen carried out in areas such asmulti-scalesmulations
of materias, fundamenta Physicsand A pplicationsof Graphene; Materia swith magnetoel ectric coupling.
Contributionswere madeto theory of e ectronictopological transitions, surfacesand interfaces.

In International Centrefor Materials Science, two major programmes have been initiated on
energy research: onerelated to artificial photosynthesisinvolving photocatal ytic oxidation of water by
nanoparticlesof Mnand Co oxidesand the other on photocatalytic H, generation by hybrid nanostructures
by using theZ-scheme. Synthesis, characterization and propertiesof anionssubstituted metal oxideswhere
inoxygenisreplaced by nitrogen and fluorinearebeing investigated.
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Major Accomplishments:

There have been regular breakthroughs, discoveries, and inventionsin each of the units. A few
representative accomplishmentsarethefollowing:

Prof. C.N.R. Rao and collaborators have explored the absorption of CO,CH, and other gaseson
graphene and two dimensional BCN.

Strategy for low-cost large areaorganic solar cell structurewasdevel oped at Prof. K.S. Narayan's
lab.

Prof. Ranga Udaykumar and hisresearch team have tested a poly-herbal formulation that shown
promiseagainst HIV-AIDS.

Important Highlightsof 5Major Programmes:

Seven studentsjoined during mid-year admissionin January 2013 and forty-four studentsjoined
during August 2013 admissions. Thecurrent student strengthis289. Thereare 171 studentsregistered for
Ph D, 22 for M S (Engg/Research), 87 for Integrated Ph. D., 4 for M S — Ph D programme, 3 for
Postgraduate Diploma in Materials Science and 2 for Postgraduate Diplomain Science Education

programmesrespectively.

A tri-lateral (India=UK—-USA) grant wasreceived to support research on solution of grapheneand
BN.

The Centre supported ten Discussion Meetings, twenty-four I nternational Conferences, Workshops
and Schooals, either wholly or partialy. Around ninety-nine seminarswere heldincluding nine Endowment
L ecturesand three Genera L ectureswereddlivered by eminent scientists.

Major and UniqueFacilitiesCreated:
High performance computing system
Major Honoursand Awar dsreceived:

Thefaculty membershave made significant scientific contributions. Inaddition to Bharat Ratna, Prof
C N R Rao has received Honoris Causa D. Sc from University of Kerala and the University of St.
Andrews; and 2012 Award for International Cooperation by the Chinese Academy of Sciences. Prof.
Roddam Narasimhawas awarded PadmaVibhushan by the Govt. of India.

Prof PRamaRao received the Fellowship of Nationa Academy of Engineering, USA

Prof. Chandrabhas Narayana— Fellow of the NASI, Allahabad; Prof SBalasubramanian—Fellow
of Indian Academy of Sciences, 2012; Prof Vijay Kumar Sharma—Fellow of Indian Academy of Sciences
Bangalore, 2012 and Fellow of INSA, New Delhi; Dr. TapasKumar Maji — TWASYoung Affiliateship,
2012-2017; Dr Rgjan Datta— Associate of Indian Academy of Sciences, Dr Ravi Manjithaya—DBT
WEellcome Trust Fellowship; Prof. Swapan K Pati — TWAS Prizein Chemistry 2012 and Dr SIGeorge—
MRSI Medal, 2013.
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Important Collabor ations(National and Global) established:

Theinteractionswith academicingtitutionsand universitiesglobally have continued and the Centreis
expanding itsforma tiesin respect of collaborativeresearch, exchangeof graduate studentsand consultancy
projects. A few MoUsweresigned with Defense Food Research Laboratory (DFRL, Mysore), Queendand
University of Technology, UKIERI —UK-US-IndiaTrilateral Research in Partnership for academic
interactions, Hindustan Petroleum Corporation Ltd, Shell Markets Pvt Ltd, RIKEN, Japan and Indian
Institute of Science, Bangaore.

Important Output Indicators:

S. No. | Parameters Output
1. Papersinrefereedjournals 206
2 Books 02
3. Chaptersin Books 16
4 Papersin Conferences 07
Totd publications 231
Average |mpact Factor 3.75
5. Number of Ph. Ds. produced/awarded 16
6. Other degreesawarded—M.S(Engg.) 07
MSin Biologica Sciences 02
MSin Chemical Sciences 01
MS (Material Science) 04
7. Foreign Patentsfiled 13
Foreign Patentsgranted 04
8. Indian Petentsfiled 08
I ndian Patents granted -
9. Summer Research Fellowshipsavailed 89
10. Project Oriented Chemical Education—Diplomaawarded 09
1. Project Oriented Biological Education— Diplomaawarded 08
12. Visiting Fellowship Programme—offersmade 08
13. IJNCASR-CICS Programme—offers made 08
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NATIONAL ACCREDITATION BOARD FOR TESTING & CALIBRATION
LABORATORIES (NABL), GURGAON

TheNational Accreditation Board for testing and calibration L aboratories (NABL) was established
intheyear 1998. Thetotal number of employeesintheorganizationis57. All theemployeesin NABL
(including scientist'technical staff) except Director areengaged on contract basisextendablefromtimeto
time.

Areasof Focus:

To strengthen the accreditati on system accepted across the globe by providing high quality, value
driven services, fostering APLAC/ILAC MRA, empanel ling competent assessors, creating avareness
among the stake holders, initiating new programs supporting accreditation activities and pursuing
organisationa excellence.

Major accomplishmentsof NABL :

Thetotal number of laboratories accredited by NABL during this period was 306 with detailsas

follows
Testing Laboratories 173
Cdlibration Laboratories 62
Medical Laboratories 71
Total 306

Important Highlightsof Major Programs:

(@ Proficiency Testing and related activates
Condgdering widerequirementsof Proficiency testing in different disciplinesof Accreditations, NABL
launched Proficiency Training Program on 09.06.2011 on World A ccreditation day. NABL hasso
far accredited two PT providersaccording to | SO/IEC 17043.

(b) Training of Assessorsand staff/Awar eness programs

NABL officidsparticipatedin/ conducted 16 training/workshopsduring the period fromApril 2013
to 16 Dec 2013. Participation in such training workshops enhanced the skillsand knowledge of the
participantsin thefield of accreditation.
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() Participationin International Conference/Wor kshop/Evaluation

Duringtheperiod, NABL officidsparticipated in 10 I nternational Conference/Workshop/Evauation
programsto keep abreast with the latest devel opments and updation on standards of accreditation
related activities.

(d) NABL Medical Assessor Conclave

Second National Conclave for Laboratories at Bangalore during 16" & 17" September
2013.

During the period April 2013to 16 Dec 2013, 10 conclaves of medical assessorswere held. The
conclaveswereattended by Lead Assessorsfrom Medica disciplineand the purposewasto harmonize
the assessment processand understanding of 1S0 15189. Technica issuesbeing faced in the assessment
werealso discussed.

Major and UniqueFacilitiesCreated:

Now, NABL'sfunctioning officeisfrom new building in Gurgaonw.ef. 01.04.2013, whichisNABL's

own building constructed at atotal cost of Rs. 1066.88 |akhs.

Important collabor ations(national and global) established:

NABL accreditation system complies with ISO/IEC 17011; 2004 and Asia Pacific Laboratory

Accreditation Cooperation (APLAC) MROOL.

NABL isaso asignatory member of Mutual Recognition Arrangement (MRA) of AsiaPacific
L aboratory Accreditation Cooperation (APLAC) and Internationa L aboratory Accreditation Cooperation
(ILAC). Because of thisMRA, 80 Accreditation Bodiesin 65 countries accept test reports of NABL
accredited |aboratories, asequivalent to test reports of |aboratories accredited by them.

Important Output Indicators:

S. No. | Parameters Output
1. Technica Manpower trained 1
2. Paper in conferences 3
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NABL Conclave

‘India-ASEAN workshop on Laboratory Accreditationin India’ by NABL on 08"-11" April’ 2013 at New Delhi.
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THE NATIONAL ACADEMY OF SCIENCES, INDIA (NASI), ALLAHABAD

The National Academy of Sciences, India(NASI) was established in 1930. The academy has 15
regular employees. Thirty-five NASI Senior scientists are associated as scientists/faculty and six of them
areNASI Chair Professors.

Areasof Focus:
Promotion & Popularisation of Science& Technology; toaid & advisein Policy Making
Major Accomplishments:
Themgjor accomplishmentswerethefollowing:
Publications
e History of ScienceinIndiainsevera parts.

e Incollaborationwiththe Springer, theAcademy published vast dataon the Nematode Infestations (in
three parts).

e  Themanuscript of abook on Dengue (in Hindi) of about 400 pages has al so been prepared to be
publishedin collaboration withtheICMR, N Delhi: afirst of itskind in India.

Science Communication Activities

e  Thehighlightsof activitieswere Children ScienceMeet, Summer & Winter Schools, Vacation Training
Programmes, Workshops, Vigyan & Hedth Chaupals, Seminars, Nationa Technology Day, Nationa
Science Day and World Environment Day etc. The Academy encouraged teachersfor out of the
classscienceactivitiesby recognizing their talent and giving away NASI-Science Teacher’ sAwards
tothem.

o Afirgstof itskind activity started for the young researcherswas organising, aseries of workshopson
Scientific Paper Writingtotrain them for expressing their viewsand research findingsin an appropriate
manner. So far, five such workshops have been organized at BHU, SGPGI, NASI, Udaipur and
CIFAMumbai.

Annual Session/Symposia/Seminars& Scientific Discussions

Organized Symposiaon “Nano-science & Technology for theMankind” at Varanas, and on“ Space
for HumanWelfare” at GoaUniversty.

Major and Unique National FacilitiesCreated:

The Ganga-gd lery, IGNOU, New Delhi hasincluded thegallery initssyllabus/project to makethe
studentslearn the aspects of conservation of ariver; aswell asUPTourism and Consortium of 11 Tshave
asoincluded thegallery onitsofficial website). The Brahmaputraga lery isto be established soon.
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Important collabor ations(national and global) established:

a) TheNASI together with other two Science Academies—Indian National ScienceAcademy, New
Delhi and Indian Academy of Sciences, Bangalore isjointly sponsoring the Summer Research
Fellowship under thejoint Science Education Panel

b)  Alsocontinuingitsestablished collaborationwith the Reliance Industriesfor recognizing thescientific
research

c) TheAcademy hasestablished collaborationwith the SCOPUSfor recognizing thescientific talents.
d) Ithasasoestablished an association with the Springer for publishingitsjournals.

9
Y ]
1 ';-:\':-
1

w
.
s

) Yariung -Ts?ngf_)g ALE". . for e W £
. L'_R‘ﬁ.'?'.".':d\f--l'- e - Y Lo r_i!“ “ "’:..' ‘
._ e \_'4"1 ‘.u_ - ! e . ‘T': = L : L
G, ~ g g R
: a”.ges_ ‘ o7 s

i i

Figure 1: A Panoramic view of the Brahmaputra basin (as depicted in Brahmaputra Gallery of NASI) at Assam

NATIONAL INNOVATION FOUNDATION (NIF), AHMEDABAD

Nationd Innovation Foundation (NI F)-Indiawas established in 2000. Number of scientists/faculty is
eight and post-doctora staff isseven.

Areasof Focus:

Contemporary technological grassrootsideas, innovationsand traditional knowledge.
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Major Accomplishments:

i.  NIFhasenteredinto understanding with Suntec Agri Equip (P) Ltd to market milking machines; with
Dhampur Sugar Mills, for marketing of select innovativetechnologies; PipilikaEnviro Private Limited,
aMumbai-based company for marketing of threeinnovationsviz. Mitticool fridge, Natural Water
Cooler and Low-Cost Sanitary Napkin Making Machine.

ii.  NIForganizedinnovation exhibitionsat Babasaheb Bhimrao Ambedkar University, Lucknow, Centra
Universty of Assam, Slchar, Nagdand University, Lumami, Centra University of Rgasthan, Kishangarh
and TripuraUniversity, Tripura, and helpedinitiate National Innovation Clubsduringthevisit of the
Hon' ble President there (Figure 1).

. USPatent 8,445,033 First patent granted to agrassrootstraditiona knowledge holder, Late Shri
Shatrughan Prasad Vaidya, for hisunique herba knowledge.

iv.  Grassrootsto Global: amovie on the grassrootsinnovations movement commissioned by Public
ServiceBroadcasting Trust under theIndian Diplomacy initiative.

V.  NIFdeveloped mobileirrigation syslemfor providingirrigation at critical stageand declared it open
source. Themobileirrigation sysemissuccessfully demonsratedinthe Vidarbhaareaof Maharashtra

= |Important Highlightsof FiveM ajor Programmes:

i.  NIFwasableto scout 13686 ideas, innovations and traditional knowledge practicesfrom
different partsof the country.

ii.  Over70grassrootstechnologiestakenupfor validation of innovators claim at different research/
technologicd indtitutions.

iii.  Forty-threeapplicationsfor Intellectua Property Protection filed nationally. Inaddition, one
application under PPV & FR Act 2001 wasfiled.

iv.  Twenty thousand el ght hundred and thirty-seven ideas and innovationswere scouted from 301
districtsof thecountry in IGNITE 2013 —students national competition of technological ideas/
innovations(Figure2).

V. Acompany named“YuvanLong Life" registered in collaboration with Pune-based Ensign
Biosciencesfor commercialization of grassrootstechnologies.

Major and Unique National FacilitiesCreated:

First Herbarium of non-codified plantsand crude drug repository in collaboration with ICMR b)
Multimediamobilelab-cum-exhibition van for scouting, documentation, processing and dissemination of
Grassrootsinnovationscommissioned.

Major Honoursand Awar dsreceived:

B Mohanla (Kerala), agrassrootsinnovator, wonthelndian Merchants Chambers(IMC) Inclusive
Innovation Award 2013 for hisinnovationsb) Student innovator Mohd Usman Hanif Patel (Maharashtra)
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received National Child Award 2013 for Exceptiona Achievement inthefield of Technical Innovation c)
Student innovator, Parth Vaidyawon an award for hispaper on water issuesand sustainablecitiesat the
World Youth Forum 2013 inltaly.

Important collabor ations(national and global) established:

a  WithWWHF-Indiafor Climate Solvers Program to take forward green grassrootsinnovations.
b) WithDSM Indiato explorepossbilitiesof joint development research programin theareaof herbal
human and veterinary leads.
c)  WithReckitt Benckiser (India) Limited for commerciaization of grassrootsinnovations.
d) WithKerdaState Co-Operative Federationfor Fisheries Development Limited (MATSYAFED) to
commerciaisetwo innovationsviz. Z drive and gearbox for marinediesdl engines.

A. Important Output Indicators.
S. No. | Parameters Output
1. Books 2
2. Papersin Conferences 7
3. Foreign Patentsfiled -

Foreign Patentsgranted 1
4. Indian Petentsfiled 43
I ndian Patents granted -

5. Applicationfor Desgn Regidration 1
6. New applicationsfiled under PPV&FRA 1
7. Number of Technologies/Designsand other intellectua productscommercialized 10
8. Number of Technology leadsawaiting transfer 12
9. B. Tech/ UG projectsguided 17
10. M. Sc/M. Tech/M.Sc./M. Phil/PGDM projectsguided 19
11. Improved Prototypes devel oped of variousideas/innovations 40
12. Grassrootstechnol ogiesvalidated 101
13. Projects supported under Micro Venture Innovation Fund (MVIF) 2
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Figure 1: Theinnovation exhibition organized by NIF at Rashtrapati Bhavan wasinaugurated by Shri Pranab Mukherjee,
Hon'ble President of India on 7th March 2014

A AP.J.
: Pl'e‘"dent' 0‘ 'mdia

Figure 2: Creative children of India received the IGNITE 13 Award at the hands of Dr. A P JAbdul Kalam, Former
President of India on 19th February 2014
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RAMAN RESEARCH INSTITUTE (RRI), BANGALORE

Raman Research Ingtitute (RRI) was established in 1948. Thetotal number of regular employeesis
187. Theingtitute has 39 scientistsand 11 post-doctoral research staff.

Areasof Focus:

Astronomy and Astrophysics, Light and Matter Physics, Soft Condensed Matter and Theoretical
Physcs

Major Accomplishments:

The on-going research programmes of the Astronomy and Astrophysics, Soft Condensed Matter,
Light and Matter Physicsand Theoretica Physicsgroupswere continued with membersformulating and
solving problemsontheir own and in collaborationswith PhD and other visiting students.

Major experimental developmenta activities, asreported |ast year, were continued: they included (a)
design and development of high-speed ADC-FPGA unit to facilitate the RRI Radio Astronomy related
experimental research, (b) the Murchison Wide-field Array (MWA) has now moved from building phase
tothenext phase, i.e,, carrying out sciencewithit (Fig. 1 showsthefirst light fringes) (c) development of an
X-ray polarimeter in collaboration with the Indian Space Research Organisation (ISRO) (Fig. 2 showsthe
polarimeter assembly) and (d) participationinthe LargeAreaX-ray Proportiona Counter (LAXPC) for
theASTROSAT —asatellitemisson of |SRO for multi-wave ength astronomy (€) commissioning of Quantum
Information and Computing aswell as Brain Computer Interface Labsand (f) Epoch of Reionization/
Recombination Project.

Important Highlightsof 5Major Programmes:

Thelnstitute’ s participation inthe Murchison Wide-Field Array (MWA), aninternational project
amongtheUS, Australia, New Zealand and India, thisarray has now moved forward and scienceisnow
being donewithit.

Thelnstitute' sproject on X-ray Polarimeter in collaboration and cooperation with the I ndian Space
Research Organizationisprogressing.

Work on the development of Radio Astronomy receiversfor detecting spectral structuresin the
cosmic radio background from the Epochs of Reionisation (EOR) and Recombination isprogressing.

Thefivequantum opticslaboratoriesare being utilized for scientific experiments.
Major Honoursand Awar dsreceived:

A research coauthored by RRI student and faculty was nominated for the 2012 L uckhurst-Samul ski
Prize; it was one of the six articlescommended by the Selection Committee.

Important collabor ations(national and global) established:

Thereare about 12 important collaborationsthat the Institute had established and reported until last
year, which are being expl oited to achieve the goal s set out for them.
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Important Output I ndicators:

S. No. | Parameters Output

1. Papersinrefereedjournals 133

2 Papersin Conferences 20

3. Number of Ph.Ds. produced (awarded and submitted) 1

4 Foreign Patentsunder process 7
Foreign Patentsgranted (total) 4

5. Indian Patentsfiled —under process 9

6. Research Manpower trained (other than Ph. Ds) 1

7. Vigiting Students (includesM. Tech/M. Sc./M. Phil projects) 124
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Figure 1: First Light Fringes from the MWA
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Figure2: The Polarimeter Assembly

SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES &
TECHNOLOGY (SCTIMST), TRIVANDRUM

Sree ChitraTirunal Institute for Medical Sciences& Technology (SCTIMST), Trivandrum was
established in 1980. Thelnstitute hasatotal of 938 regular employees, out of which 138 are scientists/
faculty and 107 are post-doctoral research staff.

Areasof Focus:

Biomateria sResearch and Devel opment, Product Devel opment, Technology Transfer and Industria
Linkages, Quality Management Systems, Testing and Technical services, Patient Careand Public Health.

Maj or Accomplishments:
= Intrauterinedevice®Emily” developedby SCTIMST and HLL LifeCareLtdintroduced inthemarket.
*  Proposal submittedto DST for aMedical Research Park at Life Sciences Park at Trivandrum.

=  Testing Services: Scope of COFRAC Accreditation renewed from June 1%, 2013 to May 31¢,
2018. 2, 3 DPG added to the scope.

=  Productsenteringinto clinical evaluation phase: Triphasic Hydroxyapatite Scaffoldsloaded with
AutologousM SCs, Maxillofacial Reconstructionusing Ceramic HAS Units,
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=  Productsentering preclinical phase: coronary stent, coated vascular graft, decellularised Bovine
pericardium asdurasubstitute, Skin Graft Subgtitutesfor Wound Heding Applicationsfrom Mammalian
Derived Extracelular Matrix.

Important Highlightsof 5Major Programs.
Product Development & Technology Transfer:

Discussionsare going on for technology transfer with regard to productslike anti-snake venom,
decedllularised bovine pericardium, Skin Graft Substitutesfor Wound Hedling A pplicationsfrom Mammalian
Derived Extracellular Matrix, rapid urinary tract kit, etc. Development of different productslike coronary
stent, centrifuga blood pump, coated vascular graft, fibrin glue, pulsed | aser @bl ation coatingsof bioceramic
materiad sover metallicimplants, polymeric bone cement etc. isin progress.

Biomaterial & Biological Products:

Projectsin progress. Development of oral heparin nanoparticles, Decellularised bovine pericardium
for cardiovascular application, Mammalian Derived Extracel lular Matrix for wound healing application,
Fluoropolymer coated and hydrogel sealed large diameter vascular graft, Mandibular Advancement Device
for the Treatment of Obstructive Sleep A pnea, Fibringlue, Antivenom antibodies, UTI rapid diagnostic kit
with antibiotic sengtivity, Invitro pyrogentest kit.

BiomaterialsResear ch & Development: Pulsed laser deposition of bioactive ceramic on surface
nanogtructured titanium asddivery implants; Superparamagneticiron oxideand zero vaent iron nanoparticles
ascontrast agentsfor MRI, Design and devel opment of supra-molecular drugs, Immunecell nichesand
other nanotechnol ogies, Toxicological eva uation of anew dentd restorative compositecontaining * Diphenyl
[2,4,6-trimethyl benzoyl] phosphineoxide[ TPO] asphotoinitiator, Hemogtatic scaffold using biodegradable
polymer and biomimetic extracellular matrix components for healing of chronic dermal wounds,
Bioengineered hybrid skin substitutesfor burn wounds, Devel opment of bioactive bone cementsbased on
organicaly modified ceramicresin, Studiesonclinically retrieved heart va ves and orthopaedicimplants.

TissueEngineering & Biological Resear ch: Tissueengineering of acarrier freecorned endothdlia
construct towardstransplantation for endothelial — K eratoplasty; Fabrication of aprototype of bioreactor
for bio-artificid liver; Congruction of atissueengineered myocardid patch by cdl sheet engineeringtechnol ogy
fromumbilical cord mesenchymal stem cells; Bone Tissue Engineering using Adipose Stroma cellson 3D
poroushioactive ceramic scaffol ds; Epithdiad—mesenchymd interactionsintissueengineered hybrid artificia
lung—roleof angiogenicfactors; Development of aDura Substitute by Electrospinning of & Caprolactone-
Co-L actide Polymers; Tissueengineering of pancreas, cartilage and blood vessels.

Quality Management System, Testing: Testing servicesiscontinuing withincreased demand especidly for
biocompatibility testing. The scope of Accreditation from COFRA C was extended for another Syears.

Major and UniqueNational FacilitiesCreated:

Establishment of nationwide network of registries on management of acute coronary event (MACE
REGISTRY) and Comprehensive Heart Failure I ntervention Program supported by ICMR. Intermediary
CareUnit in paediatric cardiac servicesand rehabilitation clinic and neuro intervention center areamong
the additionsto patient care activities. Expansion of Noninvasive Brain Stimulation Lab for diagnostic,
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therapeutic and research purposes with research funding by DystoniaM edical Research Foundation,
USA.

Renovation of Animal Operation Thesatre hasbeen compl eted.
Major Honoursand Awar dsreceived:

Two ICMR Awardsto faculty, Nationa Florence Nightingale Award and I nternational Fellowships
tofaculty and students.

Important Collabor ationsNnational and Global) established:
Collaboration in education and research: OsakaUniversity (Figure1), NIT, Trichy, [IITM.
Technica Callaboration: Indo—Danish, Indo—-Spanish, Indo—Japan schemesof DST
Industrial collaboration: M/sTrivitron, SIDD Lifesciences, TTK HealthcareLtd.

Important Output Indicators:

S. No. | Parameters Output
1 Papersinrefereed journas 168
2. Books 1
3. Chaptersin Books 8
4, Papersin Conferences 196
5. Number of Ph. Ds. produced 9
6. Indian Petentsfiled 16
I ndian Patentsgranted 4
7. Number of Technologies/Designsand other intellectua productscommercialized 3
8. Number of Technology leadsawaiting transfer 3
0. Research Manpower trained (other than Ph. Ds) 35
10. Technica Manpower trained 38
11. B. Tech/ UG projectsguided 15
12. M. Tech/M. Sc./M. Phil projectsguided 18
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Figure 1: Exchange of MOU for collaboration in education, research and technology between the Institute and Osaka
City University on 27th Aug 2013 during thevisit of Prof. Y. Yokogawa, Department of Intelligent Materials, OCU tothe
BMT wing

S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES (SNBNCBYS),
KOLKATA

S. N. BoseNationa Centrefor Basic Sciences (SNBNCBS) wasestablished in 1986. Thelnstitute
hasatotd of 55 regular employees, out of which 34 arescientists/faculty and 12 are post-doctoral research
geff.

Areasof Focus: Theoretica and experimenta studiesin Physics, Astrophysics, Chemistry, Biology,
M athemati csand Nano Science and Technol ogy. Human Resource Devel opment Programmes.

Areas of Research Focus;

e  Sdected areasof Theoretical Scienceslike Field theory, Quantum Information Theory, Statistical
Physicsand Non-Linear Dynamics.

e  Areasof Physical and Quantum Chemistry that interfacewith Biological Molecules, lonic Liquids
and Energy Harvesting using toolsof s mulation and precision ultra-fast spectroscopy.

e Advanced Materials Sciences and Condensed Matter Physics including nanomaterials and
computational materialsscience.

e  Selected areas of astrophysicsand cosmol ogy likeinvestigations on black holes, dark matter and
observationa astronomy.

e Networked research programmesthrough visitor and associateship programmes.
Other Major Programmes:
e Integrated PhD Programme

e  Extended Vistor and Linkage Programme (outreach and linkage activities)
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Major Accomplishments:

Resear ch Accomplishments

Department of Astrophysics& Cosmology

Study of black holeaccretion using numerical smulationsof hydrodynamic and radiativeflow
Study of ionospheric responseto solar and terrestria high energy phenomena

Study of solar X-ray radiation using balloon borne equipments

Study of gas—graininteraction on alaboratory analog of interstellar dust grain

Study of molecular hydrogen and water formation in diffuseclouds

Quantum memory and quantum uncertainty

Discriminating pureand mixed statesusing the uncertainty principle

Establishing an Astronomica Observatory for Detection of Extra-solar planetsusing transit search
Astronomical Instrumentation: Optical Design of Faint Object Spectrograph and Camera
Detection of optically thin dust shell around novaVV476 Scuti

Detection of apossbleMiravariable

Department of Chemical, Biological & Macro-Molecular Sciences

Statistical mechanica theory for substrate bindingin oligomeric enzymedevel oped.
Entropy productionin biosystemsviasmulationsexplored.

Cd culation schemesfor thermodynamic quantitiesfrom smul ated fluctuationsin bio-macromol ecular
complexesdeveloped.

Frat experimentd proof and explanation provided for green fluorescent proteinsacting asred fluorescent
onesupon laser irradiation.

DNA—druginteractions, nano-composites, quantum dotsstudied, biomedical instrumentation explored.
First theory for dynamicsin (ionicliquid + solvent) mixturesformul ated.

First comprehensive simulation using area solute confined inan aqueous medium performed.
lon-induced heterogeneity in polymer substantiated viafluorescence.

Confinement effectson structureand dynamicsof confined water moleculesexperimentally studied.
Bio-compatible micro-emulsionsinvestigated and characterized.

M olecular mechanism for decoupling between polar sol ute rotation and longer-ranged interaction
Substantiated.

Department of Condensed M atter Physicsand Materials Science

Theoretical (DFT) caculationsfor modeling of diverse phenomena, like2-D layered materidss, nano-
materials, complex materials, strongly correlated materials, direct band gap transitionsin layered
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materials, functiona metal organics, 4d and 5d oxides, disordered magnetic binary aloys, quantum
phasetrangitionsin electronic systemsetc.

e Expeimentad measurementsand theoretica band structurestudieson binary and ternary ferromagnetic
dloys

e  Experimental studieson various magnetic nano structures, likefemto and pico second ultra-fast
magneti zation dynami cson magnetic nanodots, antidotsetc. with theoretical modeling, nanofabrication
with nanolithography of single metallic and semiconducting nano wiresfor studying optoel ectronic
and transport propertiesunder high pressure, templ ate and non-templ ate methodsfor preparation of
multiferroic hollow spheresand biocompatible material setc.

e  Theoretica studieson phasestability of quantum devicesunder transport conditions, various aspects
of superconductivity, modeling of DNA mutationsetc.

e  Expeimentson highly activemagneto rheologica fluidsand feas bility study onthemfor red lifeuse.
Department of Theor etical Sciences

e Investigationson phasetransitionsand critical phenomenain black holes showed that black hole
thermodynamicswas reasonably explained by amean field theory type approach. The Ehrenfest
scheme, asadapted for black holes, wasasuccessful scheme. Thestudy of critical phenomenainthis
context further bolstered thevaidity of themean field gpproximation. We have extended our andysis
for charged AdSblack holesin the context of ADS/CFT dudlity. Thecritical exponentsfound here
strongly support themean field viewpoint.

e Thegeneralized Riccati system has been studied and it is shown that for a specific value of the
parameter the system admitsabilagrangian description. Thedynamicshasanodeat theoriginand it
isaperiodic for aparameter value much smaller than acritical value, theorigin being acentre. Itis
found that the sol ution changesfrom being periodicto aperiodicat acritical point which isindependent
of theinitia conditions.

Construction activities

e Integrated Hostel Block & Transit Quarters Complex (G + 5) — Sitefor the construction has been
selected. Soil exploration is completed. Architectural Plans have been approved by the Centre.
Further work to betaken upin due course.

e LiquidHdiumPant Room—Planning, selection of Consultant Architect, review of Tender Document,
Drawings& Specificationand Tendering. Theroomisarrangedfor ingdlation, testing and commissoning
of theLHe Plant.

e  2NosPEB Laboratory Buildings—Planning, selection of Consultant Architect, review of Tender
Document, Drawings& specification.

Important Highlightsof 5Major Programmes:

(@ Physicsof nanomateria sincuding gpplication-specific materia sdeve opment and use of nanomaterias
insolar energy harvesting. Devel opment of high frequency magnonic nano devicesusing array of
nano-magnets, single nano-wirebased high frequency optical detection.
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(b) Advanced computationa materials scienceincluding soft condensed matter, ionic liquidsand bio-
molecules.

(©) Interfaceof biology and condensed matter physics: DNA—protein and nanomateria sinteractionsand
bio-molecular recognitionin physiological conditions, biology of extreme conditionsand application
of ultra-fast spectroscopy in bio-moleculesand quantum effectsin fast molecular and non-adiabatic
process.

(d) Callectivebehavior in quantum and classical condensed stateincluding driven  systems, ultracold
guantum gasesand spin transport through quantumwires.

() Theoretical work on black holesanditscosmol ogica consequencesand astro-chemistry are selected
problemsin quantumfield theory.

Major and Unique National FacilitiesCreated:

Establishment of ultra-fast spectroscopy set-up

Extenson of nanofabrication and devicefabrication facility including clean roomfacility
Establishment of Cluster Computing facilities

Establishment of state-ofthe-art materialscharacterizationfacilities

YV V V V V

Timeand Space resolved Kerr Effect M easurements
Important Collaborations(National and Global) established:

SNBNCBS haslarge number of ongoing collaborative projectswith Japan, Germany, UK, South Africa,
EU, Sweden etc.

Important Output Indicators:

S. No. | Parameters Output
1 Papersinrefereedjournals 142
2 Books 3

3 Chaptersin Books 3

4 Papersin Conferences 65

5 Number of Ph. Ds. produced 12

6 Indian Patentsfiled 1

7 B. Tech/ UG projectsguided 1

8 M. Tech/M. Sc./M. Phil projectsguided 5

9 Other Productd Indicators (M.Sc. Degree under I ntegrated Ph.D. Programme) 10
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TECHNOLOGY INFORMATION, FORECASTING AND ASSESSMENT
COUNCIL (TIFAC), DELHI

Technology Information, Forecasting and Assessment Council (TIFAC) wasestablished in 1988.
TIFAC has 39 regular employees, out of which 23 are scientisty/faculty.

Areasof Focus:

Technology Foresight, Specia Reports, Technology Support Programmes
Important Highlightsof 5Major Programmes:
Technology Vision 2035:

Technology Vision 2035 isanationwide mega-exerciseto foreseetheway Indiawould evolve over
the next couple of decades, on an impressive growth path. Technology Vision 2035 aimsto plot the
technol ogy trgectories, whichwill enableIndiato surge ahead, asadevel oped nation and asatechnology
leader. Theexercisestarted in early January, 2011 and isnearing compl etion. In addition to aTechnology
Vision 2035 document, twelve sectoral roadmapsin two technology areasare being prepared.

Technology Foresight and other Studies:
A technology foresight study on Solar PV hasbeeninitiated to facilitate pro-active policy formulation.
TIFAC-SIDBI Revolving Fund for Technology I nnovation Programme (SRIJAN):

The programmeaimsat facilitating scaling up or commercidization of technology innovationsinthe
country. Technical appraisal of innovationsiscarried out by TIFAC while SIDBI carriesout thefinancia
gppraisa and managestherevolving fund. Threetechnol ogy innovationswere successfully commercidized
during the period, asgiven below.

RFID technology based tags for Solar PV module tracking by M/s. IAITO InfoTech Pvt. Ltd.,
Kanpur.

Pouchable Grade Hi-Sep battery separator with discrete ribs and dot configuration for enhancing
efficiency of flooded |ead acid batteriesby M/sRaman FibreScience Pvt. Ltd., Bangalore

Hybrid Idlersfor conveyer belt systemstowardsreducing downtimein steel industriesby M/s. Jycti
Cero Rubber, Jamshedpur in partnership with TATA Stedl

Inaddition, five new technology commercidization projectswerea so sanctioned for implementation
during the period.

Patent Facilitating Centre (PFC):

PFC continued to provide | P protection support to academiaand research institutions and create
capacity inthe country for managing I P protection. During thisperiod, 31 inventionswere recommended
for patent filingsin Indiaand foreign countries, 15 new patent applicationswerefiledin Indiaand one PCT
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application werefiled. Threelndian patentswere granted on applicationsfiled earlier. For projectsfrom
the INSPIRE exhibitionlast year, 33 provisiona Indian patent applicationswerefiled.

Thetraining for 95 candidates of 7™ batch of women scientists was conducted at four centresin
Delhi, Chennai, Puneand Kharagpur.

Technology Foresight for Automotive Resear ch (TFAR):

TFAR hasfacilitated theformulation of National Missionfor Electric Mobility (NMEM). In-house
technol ogy fores ght studieswere continued on variousaspectsof € ectric mobility anditsimpacts, including
Lightweight Materialsand Designfor Vehicles, Energy Storagefor Electric and Hybrid Electric Vehicles,
Availability and demand for Materialsand other resourcesfor e ectric mobility etc. The Department of
Heavy Industry hasentrusted TIFAC with theresponsibility of preparing aDPR for the R& D Scheme
under theNational Missionfor Electric Mobility. Inthiscontext, TIFAC hastaken up adetailed survey of
R& D competency inIndiaintheareaof electric mobility.

Technology Refinement and M arketing Programme (TREMAP) I nputs(April, 2013 onwar ds):

TREMAPisaunique programmethat supportsindianinnovationstowards making theminvestment
ready. T hree technologies were commer cialized/transferred during the period, while two new
projectswer etaken up. Under thisprogramme, “National Awardsfor Commercializable Patents’ has
beeningtituted. Theaward carriesasum of Rs. 5.00 lakh and acertificate. In addition, selected innovations
are provided an incentive of Rs. 5.00 lakh on commercialization of the awarded patents. During the
period, eight (8) patentswere salected for the awardsfrom 69 gpplicationsthrough athree-stage screening
process.

Bioprocess& BioproductsProgramme:

TheBioprocess& Bioproducts Programmeaddressesccritica technology needsfor biotransformation
and enzymatic processestowards devel opment of active pharmaceutical ingredients, neutra-ceuticals,
phyto-chemicas, bio-energy and bio-fuelsetc.

A ligno-cellulosic (L C) ethanol pilot plant with processing capacity 80 kgs of biomass per day has
been sat up by TIFAC a Nationd Ingtitutefor Interdisciplinary Science& Technology (NIIST), Trivandrum.
Largescaeproduction of Aloevera extract for gpplicationin diabetescontr ol wasundertaken at Laila
Pharmaceutica, Vijayawada, and the human clinical tria swould be completed shortly. The optimization of
enzymatic treatment of potatoeswith differently produced and procured enzyme concoction ratiosalong
with recycling studies of enzymesisin progressunder aproject on waste reductionin potato processing.

Technology Upgradation of select MSME clusters:

Six technical training programmes covering different aspectsof innovative technologiesincluding
management aspectsand | Pprotectionwere conducted for different clustersduring the period. GapAnalyss
Study for Production or Manufacturing Processesaswell as Environmenta Aspectsof Readymade Garments
Cluster in Tirupur, Tamil Nadu hasbeen carried out. A feasibility study for conversion of potential ClI
foundriesinto Ductile Iron foundriesfor Howrah Foundry Cluster has a so been taken up. Technology
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interventions continued to be madein Howrah Foundry cluster through Jadavpur University.

India-11 ASA Programme:

A workshop on Analyzing Forest Carbon Accountsfor Sustainable Policy Optionswith Special
Referenceto Livelihood I ssueswasorganized jointly by Indian Institute of Forest Management (I1FM),
Bhopa and TIFAC & New Delhi. Inaddition, TIFAC hascommissioned acluster project involving different
studies such as: ‘ Climate Change Adaptation Approachesfor Sustainable Livelihoods'; ‘ Integrating
hydrology, climate changeand IWRM with livelihood issues ; * Devel opment of methodology and aDSS
for water-scarce Bundelkhand regionin India’; and ‘ Evaluation of soil nutrient budgetsat field, farm and
regiona level in humid tropicsof Keralaand devel opment of amodel for management of soil health'.

For capacity building, an Indian researcher participated in the'Young Scientist Summer Program
(Y SSP) during June-August 2013 at |1 ASA. Another researcher isundergoing training under the Southern
African Young Scientists Summer Program (SA-Y SSP), being conducted at the University of the Free
Satein Bloemfontein, South Africa

Important Output Indicators:

S. No. | Parameters Output
1 Papersinrefereedjournals 7

2 Chaptersin Books 1

3 Papersin Conferences 14

4 Number of Technologies/Designsand other intellectua productscommercialized 7

5 Number of Technology leadsawaiting transfer 1

6 B. Tech/ UG projectsguided 2

7 M. Tech/M. Sc./M. Phil projectsguided 1

8 Other Products (Technology Gap Studies, Foresight reports, etc) 1

VIGYAN PRASAR (VP), NOIDA

Vigyan Prasar was established in 1989. ThelInstitute has 35 regular employees, out of which 15are
scientigts/faculty.

Areaof Focus:

Science & Technology Communication/Popularization
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Major Accomplishments:

e VPhasconsstently served itsmandate of reinforcing scientific temper among stakeholdersacross
severa sectorsand expanse of our country. Thishasbeen through:

o Vaue added information support and capacity building/enhancement, so that receivers of such
interventionsareabletoinitiate and sustain well-informed action,

e  Orientation of S& T communicatorsto use appropriately adapted tool s, techniquesand messagesto
enablelocaly relevant action, including such areas as biotechnol ogy, climate change mitigation and
adaptation, nuclear energy and gender mainstreaming (Fig. 1); and

e A mixof robust toolsof communication for delivering appropriateinformationinatimely manner to
servethe stated agenda (Fig. 2).

Important Highlightsof 5Major Programmes:

VP has been engaged in extensive in-house research to conceptual ize messages and strategiesfor
communicationinresponsetolocally felt needs. The output and outcome of such need-based assessments
areseeninthefollowing:

1) Popularization & Sensitization Workshop on Mathematicsfor teachers/journalistsmediapersons
throughout the country. M ass campaignsfocused on the

° |SON Comet &

e Theme“Manageto SaveWater” aspart of the International Year of Water Corporation 2013
for genera publicand VIPNET Clubs

2) Newsletter outreach represented by Dream-2047, abi-lingual science magazine reaching out to
nearly fifty thousand receiversincluding about 8000 E-version subscribers.

3) Massmediabased content enhancement especidly through All IndiaRadio and Doordarshan, through
aseriesof new programmesin several Indian languages(Fig. 3).

4)  Nationd seminarshighlighting theroleof S& T communication to build scientifictemper and empower
peoplethroughrationaity; Edu-SAT Network, VIPNET Clubs, State S& T Councilsand other S& T
centered organi zations involvement for wide outreach; and the Vigyan Prasar Information Systems
as a repository of resource materials on science and technology, available online on
WWW.Vigyanprasar.gov.in.

Major and Unique National FacilitiesCreated:
i.  Acountry —widenetwork of Science Clubs, and Edu-SAT

ii.  Dream-2047, amonthly publication. MoUson Science broadcast with DD, AIR, LSTV.
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iii. VigyanPrasar Digitd Library, Discussion Forum.

iv. Onlineavailability of S& T communication content (publications, audio and video programmes)
developed by VP,

v.  Workshop and training programmesthroughout the country to train and motivate science teachersto
carry out innovative activitiesduring classroom teaching to make scienceinteresting for the students
&

vi. Network of resource persons on astronomy, science activitiesand science communication etc.
Important Collabor ations(National and Global) established:

DBT, Government of India, NCSTC (DST), Indo—French Centrefor the Promotion of Advanced
Research, Nuclear Power Corporation of IndiaLtd, NCSM of the Ministry of Culture, State Councilsof
Science & Technology, NCERT, KendriyaVidyaaya, Nationd Institute of Open Schooling, Universities
and several NGOs,

Important Output Indicators:

S. No. | Parameters Output
1. Papersinrefereedjournals 10
2. Books 8
&4 Chaptersin Books 10
4, Papersin Conferences 27
5. Number of Technologies/Designsand other intellectua products

commercidized (Activity Kits) 8
6 Technicd Manpower trained (S& T Communi cation) 2570
7. B. Tech/UG projectsguided 1
8. M. Tech/M.Sc./M. Phil projectsguided 1
0. Other Products (Popular Sciencearticlein different/M agazines/Newspapers 78
10. Teaching undergraduate course 1
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Fig. 1. As special initiative, a series of theme based Skill up gradation training programme were organized in North
Eastern States for science communicators and teachers.

vl

Fig. 2. Women farmersinteracting with scientists and experts on women friendly toolsin anational seminar on women
farmersat Junagarh in February 2014
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Inside India’s Frontier Science
and Technology Research

EVERY WEDNESDAY 9 AM
ON DD NATIONAL

Fig. 3. Question of Science programme produced by Vigyan Prasar telecast on DD National

WADIA INSTITUTE OF HIMALAYAN GEOLOGY (WIHG), DEHRA DUN

Wadialngtitute of Himalayan Geol ogy was established on June 29, 1968. TheInstitute hasatotal of
208 regular employees, out of which 63 are scientists/faculty and 06 are post-doctoral research staff.

Areas of Research Focus;

TheIndtitute hasbeen given themandateto carry out geol ogica and geophysica investigationsonthe
Himalaya—the youngest and | oftiest mountain system on Earth, which playsacritical rolein climate
modulations. The research activities of the I nstitute have been grouped into five Thrust Area Themes
(TAT), which areimplemented through long-term and short-term projects. Themain emphasisison studying
Himalayan river systems, glaciers, earthquake precursorsand landdlides.

Major Accomplishments:

e  Thestudy of seismic datafrom 39 stationsin the Garhwal-K umaun Himalaya showed astriking
feature of narrow belt of seismicity that followsthetrend of theMCT zone, extending throughout the
study region fromwest to eadt.

e  Studiesof coresamplesfrom Ocean Drilling Programme showed that the changesin degp-seabenthic
foraminiferaat southeastern Indian Ocean Hole areintimately related to changesinthe Antarctic
glaciation and Southern Hemisphereocean circulation, including Antarctic Circumpolar Current (ACC)
and Antarctic I ntermediate Water (AAIW) during the Miocene.

e  Thestudy of mafic enclavesand host orthognei sses of eastern L adakh suggeststheir geneticlinkage
and derivation from the hybrid melt resulting from themagmamixing of mafic andfelsic melts.

Important Highlightsof 5Major Resear ch Programmes:

e  TheP-T evolution of theHigher Himalayan Crystallines (HHC) studied a ong Kaligangavalley of
eastern Kumaun suggestsapossi bleisotherma decompressiond uplift path to which therocksof the
region are subjected.
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Inthe Shyok-Darbuk section of eastern Ladakh, partid melting of orthognel ssand metapelitesresulted
ingeneration of felsic granites, and that the complex intrusive networ k of melt channelsin the
migmatiteregion areconsider ed to mergeand link-up with each other during melt ascent to
upper crustal levelsresultingin stocksand plutons.

New pa eose smic evidencesare presented from the Bhatpur Trench sitea ong the Hima ayan Frontal
Thrust (HFT) onthewestern margin of the Janauri Anticlinein NW Himacha Himaaya, India.

Thestudiesof Cr-spinelsin serpentinitesfrom NE Indiasuggest that theelementsZn and Mnwere
probably supplied from olivine upon serpenti nization, during syn- to post-obduction of theophialitic
méangedong the Tidding Suture Zone.

From the cross-correl ations between the 711-year long ring composite of Pinus gerardianaand
Cedrusdeodarafrom Kinnuar, Himachd Pradesh and Satluj River dischargedata, it hasbeen observed
that the 50-year running mean period showed lowest river dischargein the el ghteenth century and
highest inthe nineteenth century.

Thelngtituteisinvolved inthe DST flagship programmeto M ap the Nei ghbourhood of Uttarakhand
(MANU) for theYamunaand theBhagirathi valleys (Figure 1) after the June 2013 Kedarnath disaster,
inorder to help in sustainable devel opment of theregion.

Important Collabor ations(National and Global) established:

With NGRI with anaim of devel oping new research and academic programmes

Important Output I ndicators.

S. No. | Parameters Output
1. Papersinrefereedjournals 28
2. Papersin Conferences (and other non-SCI papers) 8

3. Number of Ph. Ds. Produced (4 awarded and 4 submitted) 8

4, B. Tech/ UG projectsguided 15
5. M. Tech/M. Sc./M. Phil projectsguided 19
6. Research Manpower trained (other than Ph. Ds) 54
7. Workshops/Seminarsorganized 6
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Figure 1. Spatial distribution of landslides in the Bhagirathi valley mapped during the DST flagship Programme-
Mapping the Neighbourhood of Uttarakhand

SOPHISTICATEDANALYTICAL INSTRUMENT FACILITIES

Sophisticated analytical instrumentsarevital for researchin many areasof science and technol ogy.
Many ingtitutionsin the country do not havetheseinstruments. The Department of Science& Technology
has set up Sophisticated Anaytica Instrument Facilities (SAIFs) in different partsof the country to provide
thefacilitiesof sophisticated anaytica instrumentsto theresearch workersin genera and specialy from
theingtitutionswhich do not have suchinstrumentsthrough its Sophisticated Andytica Instrument Facilities
(SAIF) programmeto enablethemto purse R& D activitiesrequiring such facilitiesand keep pacewith
devel opmentstaking placeglobally. At present the Sophisticated Anaytical Instrument Facilities (SAIFS)
arebeing supported by DST a 11 T, Chennai; 11 T,Mumbai; CDRI, L ucknow; Panjab University, Chandigarh;
NEHU, Shillong; 11Sc, Bangdore; AIIM S, New Delhi; Gauhati University, Guwahati; |1 T, Roorkee; CVM,
Vallabh Vidyanagar and Sophisticated Test & Instrumentation Centre (STIC), Kochi.
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The SAlIFsare equipped with instruments such as Scanning Electron Microscopes, Transmission
Electron Microscopes, Electron Probe Microanalyzer, Secondary 1on 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. Theinstrument facilitiesat
the SAlFsareaccessibleto all the usersirrespective of whether they belong to the host institutesor are
from outside the host institutes and are being used extensively by theresearchersfrom all parts of the
country.

INSTRUMENT FACILITIESSTRENGTHENED

Ingtrument facilitieswere strengthened during theyear intheareas of El ectron Paramagnetic Resonance
Spectroscopy, High Resol ution Mass Spectrometry, Elementa Analysisand Thermal Anaysisto meet the
current and emerging needs of research community. Some of themajor instrument fecilitiesingtaled at the
SAlFsduringtheyear are EPR Spectrometer (Photograph 1) and Therma Analysis System (TG/DSC) at
the SAIF, Chennai, High Resolution L C-Mass Spectrometer (Photograph 2) at the SAIF, Mumbai, Elementd
Analyser at the SAIF, Lucknow, X-ray Fluorescence Spectrometer (Photograph 3) at SICART, Vallabh
Vidyanagar and Mercury Anlyser at the SAIF, Kochi. Accessoriesincluding Ultramicrotomeand EDAX
were added to the existing Electron Microscopes at the SAIF, Shillong to make them more useful to the
users. 200 KeV Transmission Electron Microscopesare being added to the SAIFsat Mumbai and Kochi
tofurther strengthen them.

NEW SAIFSIN LESSENDOWED REGIONSOF THE COUNTRY

Thereareregionsin the country whererequired instrument facilitiesarenot availableto theresearch
community. During theyear focusof the programme remained on this segment of lessendowed regions
and it wasdecided to createfacilitiesin such regionsto enabl e the research community from theseregions
to have accessto therequired instrumentsin their close proximity. Lessendowed regionsand institutes
withintheseregionswereidentified and it wasdecided to set up new SAIFsat | T, Patna, Guru Ghasi Das
Vishwavidydaya, Bilaspur, BESU, Kolkata, University of Rgjasthan, Jaipur, Shivgji University, Kolhapur,
KarnatakaUniversity, Dharwad and M.G. University, Kottayam. These SAlFsarebeing equipped with
instrument facilitiesin the areasincluding El ectron Microscopy, Mass Spectrometry, NM R Spectroscopy,
X-ray Diffractometry etc.

ANALYSISPROVIDED/OTHERACTIVITIESUNDERTAKEN
Analysisprovided/Usage of the facilities

e A widerangeof sophisticated analytical instrument facilities'techniquesare being provided by the
SAlFstotheresearchworkersfromal partsof the country. Theinstrument facilitiesat the SAIFsare
mesting theandytica needsof scientistsfor materia scharacterization including qualitative/quantitative
elemental, mol ecular/compound analysi S/characterization, structure determination, microstructure
andysisand surfacetopographic sudiesetc., and enabling them to pursueresearchinvariousfrontline
areasof S&T.

e  Saviceslikesolutiontoanaytical problemsincluding development of analytical methodsfor specific
needs, spectrum analysis and interpretation of results etc. are also being offered by the SAIFs.
Facilitiesand assistancefor sampl e preparation are also being provided by the SAIFs.
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Theinstrument facilitiesat the SAIFsfacilitated researchin variousareas of Science & Technology.
Some of theseinclude synthesisof avariety of organic compounds, drug intermediates, extraction/
study of natural products/screening for their biologica activities, drugs& pharmaceutica research,
researchinvariousareasof Chemica sciences, Study of biomoleculesand their structureucidation,
Research in Condensed matter physics/materia science, Nano-science & technology, sudiesrelated
to crops/seeds, insecticides, various diseases etc. About 2,000 research paperswere published by
theusersof the SAIFswith thesupport from thefacilities provided by the SAIFsduring theyear. The
facilitiesat the SAIFshel ped about 500 Ph.D. studentsin their research work.

About 16,000 research workersfromall over the country utilized and benefited from thefacilities
provided by the SAIFsduring theyear. Theseincluded research workersfromamog dl theuniversities
inthe country. About 85% of the usersare from academic sector.

About 1,30,000 sampleswere analyzed at thefacilitiesduring the year.

Wor kshops/Training programmes/Short term cour sesor 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. About 30
participants attended each of these workshops/training programmes. Some of the workshops/training
programme/short term coursesorganized are asfollows:

A workshop on*“Electron Microscopy” by SAIF, Chandigarh.
A workshop on“Recent Trendsin Biologica Electron Microscopy” by SAIF, Shillong.
A training programmeon “ Electron Microscopy for Scientific Investigators’ by SAIF, New Delhi.
A workshop on“Material Characterisation at Nano Scale” by SAIF, Kochi.
A workshop on* EPR Spectroscopy-Techniquesand Applications’ by SAIF, Mumbal.
A workshop on* Theory and A pplications of EPR Spectroscopy” by SAIF, Chennal.
A workshop on“Applications of FT-NMR Spectroscopy” by SAIF, Chennai.
A workshop on“Multidimensional NMR and itsApplications’ by SAIF, Bangaore.
A workshop on* Applicationsof FT-NMR in Chemical and Biological Studies’ by SAIF, Shillong

A workshop on “Mass Spectrometry and itsApplicationin Physical and Life Sciences’ by SAIF,
Shillong.

Aworkshopon* Applicationsof Direct Andyssin Red Time(DART) Mass Specometry Techniques’
by SAIF, Lucknow.

A workshop on“Massand NMR Techniques’ by SAIF, Lucknow.
A workshop on“NMR and Mass Spectrometry” by SAIF, Kochi.

ANNUAL REPORT 2013-2014

79



Workshopson“Chromatography” and “Mass Spectrometry” by SICART, Vallabh Vidyanagar.

A workshop on“FT-IR and FT-Raman Techniquesin Structure, Bonding and Chemical Property
Studies’ by SAIF, Chennai.

A workshop on “Wavelength Dispersive X-ray Fluorscence Spectrometry” by SICART, Vallabh
Vidyanagar.

A workshop on*X-ray Diffractometry” by SICART, Vallabh Vidyanagar.

Apart from the above workshops/training programmes for researchers, the SAIFsat Lucknow,

New Delhi, Guwahati and Vallabh Vidyanagar a so organized short term training on variousinstruments/
techniquesfor postgraduate students.

Analytical techniquesdeveloped/significant analysisdone/r esear ch work facilitated.

Someof theanalytical techniquesdevel oped/significant analysisdone/research work facilitated by

the SAlFsareasfollows:

Novel NMR pulse sequence entitled RES-TOCSY has been devel oped at the SAIF, Bangaloreto
unravel the overlapped spectrum of enantiomers. It permitsthe unambiguous assignment of al the
coupled peaks and the measurement of enantiomeric excess (ee) from asingle experiment evenin
combinatoria mixtures.

GFT NM R technique (combined evol ution of frequencies corresponding to different dimensionsin3
and 4-D experiments) for fast and efficient *H/ *C sugar spin system identificationin nucleic acids
wasdeveloped at the SAIF, Bangalore.

Proton-boron distanceisauseful structura parameter. Boron being aquadrupolar nucleus, thereare
challengesin estimating distance. An NM R method has been successfully implemented for accurate
measurement of boron-proton distancesat the SAIF, Bangaore.

In natural abundance C-13 NMR spectroscopy, measurement of proton-carbon dipolar coupling
with proton evolution gives a separate doubl et of linesfor each pair of proton and carbon, thereby
increasing the precision of estimation of thedipolar coupling. Improved methods of estimating these
couplingsfor magnetic field orientable systems such aliquid crystalsand membrane protein samples
have been proposed and demonstrated at the SAIF, Bangal ore.

In aresearch work conducted at the University of Delhi, in an organic synthesisreactioninvolving
Cyclopd|ladation, afluxiona behavior was observed resulting in dimmer/trimer formation. A varigble
temperature NM R study to understand such behavior wasfacilitated by SAIF, Bangalore.

Amino acid selectivelabeling and unlabelling protocol sand corresponding pul se sequenceswere
developed/optimized for protein resonance assgnmentsat the SAIF, Banga ore.

In aresearch work facilitated by the SAIF, Lucknow, arobust and controlled designto generatea
variety of turn structuresin a,acyclictetrapeptidesinduced and controlled by Carbo-& aminoacid
wasdemondtrated. Whilethe designyielded &turn structureinafour residuescyclic peptideitsalf,
theadditional advantage of thisdesignisthe absence of any constrained residue.
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e |naresearchwork doneat Dr. H.S. Gaur University, Sagar and facilitated by the Electron Microscope
Fecility at the SAIF, New Delhi, it was observed that AmBitubes can be empl oyed asefficient nano-
carrier for antileishmanid therapy.

\

High resolution LC Mass Spectrometer at the SAIF, Mumbai.
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X-ray Fluorescence Spectrometer at the SICAT, Vallabh Vidyanagar.

Fund for Improvement of S& T infrastructuresin Universities and Higher Educational
ingtitutions(FI ST) aimsto provide support towardsaugmenting higher education and research largely
at theUniversity and A cademic sectorsby augmenting basicinfrastructura facilitiesfor teachingaswell as
for conducting researchinbasic or applied science areas.

Currently, the Program isoperated in competitive mode of support at threelevelsi.e. Level O, Level
landLeve Il covering sevenareassuch asLife Sciences, Physica Sciences, Chemica Sciences, Engineering
Sciences, Earth and Atmospheric Sciences, Mathematical Sciencesand PG Colleges. Whilethe support
under Level Oisconsidered to PG Science & Applied Science departmentsin“ Collegesasawhol€’, the
supportsinLevel | and Level 11 aremeant for Science and A pplied Science departmentsof universitiesand
academicingtitutions. Thefinancial support isprimarily provided for four bas ¢ purposesi.e. Equipment,
Networking & Computationa Facilities, Infrastructura Facilitiesand Maintenance. Thefinancia support
islimited to Rs 1.0 Cr, Rs 3.0 Cr and Rs 10.0 Crore for Level O, Level | and Level 11 respectively,
depending ontheleve of support.

Highlightsof activitiesduring 2013-14: For 13" round of operation, fresh proposdsareinvitedin
March 2013 through advertisementsfromdigible S& T rel ated departmentsand PG collegesfor considering
support under thisprogram. Inthisyear about 296 new proposalsinal levels(L0-94, Leve |- 147 and
Levd |1 -55) werereceived and finally152 proposals(L0-53, Level [-85and Levd 11-14) wereidentified
to consider financial support for verifying quantum (from Rs.20 lakh to Rs.840 L akh) at atotal budget of
about Rs.202.5 crores for 5 years. DST shall also considering some pro-active measures towards
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enhancement of spread and enrolment of more collegesunder PG Collegelevel and the making provision
of additional support to performing collegesfor encouraging research at thecollegelevel.

Besidesthese, supportsto the ongoing projectswere also provided during thisyear. Apart fromthe
recommendationsin the current year, 1827 S& T departmentsand PG colleges (Level 0-136, Level |-
1529 and Level 11-162) have been supported with atota investment of about Rs1500 crores during the
last twelveyearsof itsoperation.

Outcome: The Program has provided sustainable funding over aperiod of twelve yearsand has
enabled many departments acrossthe country to carry out advanced researchin emerging areas of science
and technology and instituted modern teaching facilities. State of theArt facilitiesfor performing highend
research have been established and thus academi cians and researchers acrossthe country are benefited by
the program. Some of the major facilitiesinstalled/recommended for support under the Program are:
Scanning Near Field Optical Microscopy, Electron Probe Micro Analyzer, High Resolution Transmission
Electron Microscopy, FEG Based Scanning Electron Microscope, 600 MHz NMR, Thermo-Mechanical
Stimulator and Confocal Microscopesetc.

The Program has provided support in many prestigious Medicd institutionsin the country likeAll
Indialnstitute of Medica Sciences, New Delhi, Postgraduate | nstitute of Medica Education and Research,
Chandigarh, Sanjay Gandhi Post Graduate | nstitute of Medica Sciences, Lucknow, MuaanaAzad Medica
College, New Dehi, University Collegeof Medica Sciences, Delhi, MahatmaGandhi Ingtituteof Medica
Sciences, Wardha, JPMER, Pondicherry, Christian Medica College, Ve lore, Cancer Ingtitute, Chennai,
All Indialnstitute of Speech and Hearing, Mysore, Institute of Post-Graduate Medical Education &
Research, Kolkataetc.

Apart for acquiring these facilities for capacity building of teaching and research facilities, the
Departments supported under the program have al so established acomputer laboratory with FIST support.
Thedepartmentsof small collegesand universitieshave d so been benefited by acquiring useful Text Books
for the Departmental Library. The Program has also provided Communication technology based
infrastructures such as Grid Computing, Networks and Communications systems, Cloud Computing
infrastructurein many engineering departments.

Inthelast twelverounds of support, morethan 225 PG Science Colleges have been brought under
theambit of FIST Program and program has extremely benefited the collegesin rejuvenation of teaching
andresearchfacilities.

FIST Program has enormously contributed to the areaof Agricultural Sciences. The Program has
provided teaching aswell asresearchinfrastructure support to severd departmentsa Agriculturd Universities
suchasUniversity of Agriculturd Science, Dharwad, AssamAgricultural University, Johrat, CCSHaryana
Agricultural University, Hisar, CSK Himachd Krishi Viswavidydaya, Pdampur, DrY SParmar University
of Horticulture & Forestry, Solan, University of Agricultural Sciences, Bangalore, Punjab Agricultura
University, Ludhiana, Tamil NaduAgricultural University, Coimbatore, GB Pant University of Agriculture,
Pantnagar etc.

The Department of Scienceand Technology hasd so evolved state and region specific specid packages
under the FIST Program. North Region package (2008) and Jammu & Kashmir Package (2009) were
ingtituted for augmentation of theteaching and researchfacilitiesat the S& T departmentsof theUniversities
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and Collegesin these states. Some of the salient features of these packagesare: Enrichment of research
effortsthrough exchange Fellowships, augmentation of S& T infrastructure to undergraduate Colleges,
gpecid assganceto universtiesfor acquiring teaching facilities onetimesupport to universitiesfor improving
thequality of Power at these universities, support for establishing major facilities, Summer/Winter school
for UG and PG Studentsetc. The Department hasal soinitiated aSpecia packagefor Bihar State (2012)
anditsimplementationisin process.

Neurosurgery Skills Training Facility & Experimental Laboratory ¢

Neurosurgery related research and training infrastructure provided at the Department of Neurosurgery, All India
Institute of Medical Sciences, New Delhi.
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A simulation experiment being carried by Thermo-mechanical Simulator “Gleeble” supported out of DST-FIST support
installed at Department of Metallurgical and Materials Engineering, |1 T Madas. The facility was inaugurated by Dr T

Ramasami, Secretary, DST on 21 September, 2013.
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Promotion of University Resear ch and Scientific Excellence (PURSE)

The schemewasinitiated with the purpose of building the research capacity of Indian Universities.
Using atransparent criteria, forty four performing universitieswhose h-index ranging from 56 to 26 have
been supported ranging from Rs 30.0 Crores to Rs 6.0 Crores for 3 years period based on the study
report by NISTADS* Statusof Indiain Scienceand Technology” asreflected inits publication output in
Scopus | nternational Database, for the period 1996-2006 and 1998-2008.

Table- 1: Criteriafor Supportin PURSE Program

h-1ndex Research Grant for 3years
Morethan 50 Category A (Rs30.0cr.)
40-49 Category B (Rs15.0cr.)
30-39 Category C (Rs9.0Cr.)
26-29 Category D (Rs6.0cr.)

Highlights: Under thisprogram largeinvestments have been madeto encourage, nourish and sustain
research performance of theleading universities. The Universities supported under the PURSE support
areprovided immenseflexibilitieswith respect to choice of budget projection and selection of equipments
required for conducting research etc. DST-PURSE provides support to universitiesessentialy for research
man-power cost, augmentation of equipment and computationd facilities, establishing researchinfrastructure,
acquiring research consumabl es, fund for travel, organizing workshops and conferences, contingencies
and maintenance of thefacilities.

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% )’ aretotaly flexibleamongtheexpenditure
headslike support for acquiring Equipment, Consumables, Infrastructure Facilitiesand Networking
& Computationd Facilities.

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

e NoOverhead amount isallowableunder thisProgram.

Thelist of Universitiesidentified through SCOPUS and supported in PURSE during 2009isgiven
below at Table 1 . Based on these criteria an investment of Rs 201 Cr was made for supporting 14
universitiesduring 2009 -10 and that of Rs264 Cr was planned for another 30 new universitiesduring the
year 2010-11. Whilethe support to 1% set of 14 Universities has been completed now, Universities(30)
supportedin the 2 set are ongoing and rel eases have been madein the current year. Sinceitsinitiationin
2009, an amount of about Rs 330 Crores has already been made available to performing universities
supported under the PURSE Program.

Outcome of the Scheme

Recently smilar sudy wasagain commissioned at theNISTADS, New Delhi by the DST for evaluating
the performance of the Universitiesfor eval uation period of 2000-2010 through SCOPUS Database and
compared the h-index aswell astota publicationsof 1% set of 14 universities (Table 1) for thetwo study
periodsi.e. 1996-2006 and 2000-2010. However, the performance of this set of 14 Universities has
improved greatly during thelast 4 years. 11 Universitieshave now crossed the h-index mark of 50 against
only 3Universitiesin previousstudy period.

14 Universities 2008

2012

h-index Value

[ [ >80] [] [50-79] [40-49] [] [30-39] [25-29]
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Dueto thisremarkable performance of the 1% set of 14 Universities, another round of performance
linked investment under the PURSE Schemeto these 14 Universities has been decided and an amount of
Rs425 cr including an additiond incentiveof Rs50 cr based ontheir growth ratesbothin overdl publications
and h-index hasnow been planned to invest in next 4 years, starting from thefinancial year 2014-15.

Tablel. List of 14 Universitiesunder PURSE Program

Sr. No.| Name of the University Sr. No [ Nameof the University

1. Univergty of Dehi, Delhi 8 University of Bombay, Mumbai

2 University of Hyderabad, Hyderabad | 9 Jawaharlad Nehru University, New Delhi
3 University of Punjab, Chandigarh 10 AnnaUniversity, Chennai

4 University of Pune, Pune 1 Karnatakauniversity, Dharwad

5 Jadavpur University, Kolkata 12 AligarhMudimUniversty,Aligarh

6 BanarasHindu Universty, Varanas 13 University of Rgjasthan, Jaipur

7 University of Madras, Chennai 14 AndhraUniversty, Vishakgpatnam

The progress of these projects under PURSE is reviewed and monitored by the Programme

Management Board (PMB) duly constituted by DST for this purpose.

'y

A view of Anechoic chamber established out of DST PURSE support at Cochin University of Science and Technology,
Cochin, Kerala. Thisis Central Research Facility in the University developed out of PURSE support.
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Inductively Coupled Plasma Optical Emission Spectroscopy, Computational Facility, Flouroscent Microscope and
UltraWater Purification facility developed out of DST-PURSE at Sri VenkateswaraUniversity, Tirupati, AndhraPradesh

Joint Collaborative R& D activities between DST and RCUK

Since 2008, towards enhancement of linkages between Indiaand UK, the Department of Science&
Technology (DST), New Delhi and Research Councils(RC) UK haveingtituted afew collaborativeresearch
and development programs. Broadly the objectivesof thispartnership arefor helping to developinnovative
and entrepreneuria skillsamongst researchers and support the commercia devel opment of technology
and expertisein spin-offs. Theaimsof such joint research and devel opment collaborative programsisaso
rasngtheimpact & profileof collaborativeactivity and facilitatesinnovation from existing research between
thesetwo countries. Moreover, theseactivitieswoul d a o accd erate the deployment of research knowledge,
deepen & strengthen current research links, enabl e the acquisition of new skillsand encourage wealth
creation through improving transfer of research and expertise from the research baseto businessesand
other usersby building scienceand innovation bridgeswith world-classuniversitiesand high-tech businesses.
So far the Department of Science & Technology (DST) and Research Council of UK (RCUK) have
collaborated in programslike Science Bridges (2008), Next Generation Networks (2008), Solar Energy
(2009), Fuel Cell (2010), BURD (2010), Advanced Manufacturing (2012-13), Smart Grid & Energy
Storage (2012-13) and Applied Mathematics (2013) with an expected investment of about 30 M UK
Pound by each country.
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Specificdetails of some of theimportant projectsareasfollowing:-

Indo-UK Advanced Centre of Excellence in Next Generation Systems and Services
Phase-2

Themain objectiveof the project isto placeinfrastructuretofacilitate, devel op and enablethe Digital
and Information economy of both countries. This project isexpected to devel op novel solutionsfor
research, innovationinNext Generation Communication Technol ogy and weal th creetion opportunities
between UK and India

Department of Science and Technology, New Delhi and Research Council, UK Digital Energy
Programmeinvited thelndo-UK Consortiumin Next Generation Networksto support afull proposa
for fundingtothelevel of 5M UK Pound from DST tothelndian Partnersand 5M UK Pound from
RC-UK for the UK Partners. Thiswasfor atotal period of 60 monthsin two phasesi.e 30 months
in each phase and accordingly the contribution of each phasewould be2.5M UK Pound each of
Indiaand RC-UK. Based on the success of the project in Phase | activities, activitiesat the Phase 2
of thisjoint project was sanctioned at atotal of Rs 18.03 Crores (Indian portion) in October 2012
having nine participating | nstitutesfrom Indian Side. Theconsortium comprisessevenleadingl1Ts,
nineleading universitiesin UK andindustrial partnersin UK and India

Thereview of thelndian sideactivitiesin the project was performed in August 2013. The project has
achieved commendable progressin various crosslayer work packagesin all three Groupsinthe
Indian Sideactivitiesof theconsortium.

Severa farmersinrura Indiawill beableuse smart phonesto detect crop diseaseswiththewireless
communicationsdevel oped under theinitiative. Development of “ Mobile Phone Enabled Public Hedth
Management System”, Tackling emergency Situationsusi ng communication technol ogy are some of
the outcomes of the project.

-

Major Industrial Partners
BT Toshiba ] Infosys [ Wipro I Sasken

I 3 Main Research Groups

IU-ATC Group 1 | IU-ATC Group 2
(Application and Services) {Core Hohwork Systoms)

W ATC Brtsh Council UKIERI Project  VirMmual Graduate Research School

Make up of the [UATC Phase 2 project with the Research Groups and Work Packages within each group.
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2. DST-RCUK Research Initiative on Solar Ener gy

Solar Energy hasbeen identified by boththe Indiaand UK acrucia areaof significancein providing
solutionsto the problem of meeting future energy needsand devel oping energy security. A cooperation
agreement was signed in 2009 between the two countries has provided the framework for fruitful
collaboration. The agreement conveysthetwo countrieswill invest 5 M GBP each to cooperate
towardsfostering of genuineand mutualy beneficia researchto develop novel materials, devicesand
systems applicableto solar energy.

Two projects have been supported by DST and RCUK, Digita Energy Program under the Research
Initiative on Solar Energy. The duration of these projectsisthreeyears.

Solar Energy Research Enclaveisestablished to house 5x10 KWp PV Power Plantsunder Indo-
UK STAPPProject at |1 T Kanpur. Thereview of thesetwo projectswas carried out in December,
2013. Theprojectshave made considerableprogressintheareaof Solar Energy Research. However,
the duration has now been extended by one more year to complete some of thegoals.

i T T

g
= S

A panoramic view of the Photovoltaic Field Performance Test Stations established at I1T Kanpur under Indo-UK
STAPP Project for five different technologies; Crystalline Silicon, Multi-Crystalline Silicon, Amorphous Silicon Thin
Film, CIGS Thin Film and High Efficiency, High Concentrator Cellsin two different Configurations.

3. Research Initiativeson Advanced Manufacturing

Following asuccessful Joint Workshop on Advanced Manufacturing, heldin New Delhi in January
2012, India sDepartment of Scienceand Technology (DST) and the Engineering and Physica Sciences
Research Council (EPSRC), UK jointly identified following seventhemeareastoinitiateresearchin
theareaof Advanced Manufacturing with investment plan of 3M UK Pound by each country during
3yearsof project duration:

e Advanced automation for manufacturing
*  Enginearing-driven sustainablemanufacturing
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*  Manufacturing of high-performance materialsand processes

e Indugtridisation of biomedica procedures

*  Integrated materialsdesign, modelling, smulation and verificationinadigital platform
*  Next-generation sensorsfor manufacturing processes

*  Redisationof functiond surfaces

Joint announcement call was made and the Joint Panel recommended seven proposalsby March
2013 to support jointly by Indiaand RCUK. From Indian side the estimated cost of these seven
proposasare about Rs 20 croresfor 3 years project duration. Seven projectsrecommended by the
Joint Panel are expected to start activities by January 2014

4. Research Initiativeson Smart Grid and Energy Storage

Following asuccessful Joint Workshop on Smart Grid and Energy Storage A dvanced Manufacturing,
heldin UK in June2012, India’'s Department of Scienceand Technology (DST) and the Engineering
and Physical Sciences Research Council (EPSRC), UK jointly identified following themeareasto
initiate research inthe areaof Smart Grid and Energy Storage with an investment plan of 5M UK
Pound by each country during 3 yearsof project duration:

e  Appropriatedistributed storagetechnologies
e On/Off gridenergy systems

»  DC Networks

e Control and communications

Joint announcement call was made and the Joint Pandl recommended five proposa sby March 2013
to support jointly by Indiaand RCUK. From Indian side the estimated cost of thesefive proposals
areabout Rs39 croresfor 3 yearsproject duration. Thefollowing five projectsare expected to start
activitiesby January 2014:

5. Initiativeson Applied M athematics

Based on the Workshop organized in July 2012 at UK, decisions were taken to organize afew
Workshopsboth at Indiaand UK with thefollowing objectives:

(i) Encourage and enable closer collaboration between the Indian & UK Researchers in this
dtrategically important area

(i) Develop networking between young Indian and UK scientistsand students
(iii)  Identification of specifictopicfor the development of Joint Project
(iv) Pedagogical coursecontent development

(v) Encourage studentsto take MathematicsasaResearch Carrier.
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However, it hasfinaly been planned to organize 14 Workshops (7 in each country) during April 2014
and March 2016 with an investment of about 0.25M UK Pound (~INR 2.5 crores) by each country
during this period. From Indian side the program will be coordinated by Professor Dinesh Singh,
Vice Chancellor, University of Delhi, Delhi and the samewill be coordinated by Professor Keneth
Ball, ICMS. Joint Proposalsreceived so far in thisrespect are being evaluated by the respective
Coordinators.

Thisprogrammewaslaunched to create M ega Sciencefacilitiesand launch M ega Science programmes
inand out of the country to improve access to such state-of-the-art facilities for the Indian scientific
community, especially from the academic sector. Because of their scale and technical complexity, such
projects/programmesaremanifestly multi-agency, multi-inditutiona and, most often, internationd in character.

While DST and the Department of Atomic Energy (DAE) had been jointly promoting such projects
intheareaof high energy physicsfor quitealongtime, it wasin the X1 Plan Period that the programme got
anindependent identity. Both DST and DAE have along-standing MOU onjoint funding, implementation
and monitoring of such projects and the inter-agency cooperation has been exemplary. Under this
programme, severa important devel opmentstook place during theyear.

Facility for Antiproton and 1on Resear ch (FAIR), Dar mstadt, Ger many

Support towards construction of thisacce erator facility continued during theyear. Power Converters
areamong themost important ‘in-kind’ itemsidentified for contribution by India. Significant progresswas
made towardsfabrication of power converters. Prototypesof some of the power converterswerebuilt by
Electronics Corporation of India(ECIL ), Hyderabad in collaboration with BhabhaAtomic Research Centre
(BARC), Mumbai, Variable Energy Cyclotron Centre (VECC), Kolkataand RajaRamanna Centrefor
Advanced Technology (RRCAT), Indore. Fig. 1 showsone such prototypebuilt at ECIL.

Fig. 1: A Prototype of Power Converter built at ECIL
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Indiaal so plansto contribute some large superconducting magnetsas‘in-kind' contributionto the
construction of FAIR. Design of these magnets was completed at VECC, Kolkata. Fig. 2 showsthe
design of aDipole Magnet.

Fig. 2: Design of aDipole Magnet for FAIR

Nationd |aboratoriesfrom the DAE system and various universitiesare deeply involved in designing
components of some of the detectorsthat will be used to carry out important physics experiments after
construction of thisfacility around 2020. Among them are advanced detectorsusing GEM (GasElectron
Multiplier) technology. Some prototypes of the samewerebuilt and tested at VECC.

Setting up a macromolecular crystallography and high pressure physics beam line at the
Elettra Synchrotron Facility, Trieste, Italy

Thisisamulti-ingtitutional international project supported by DST. Important achievementswere
reported from the project thisyear. The superconducting wiggler wasreinstalled successfully inthering,
after necessary upgrade of the machine. Intensivetestsin Novosibirsk and at Elettrawere carried out
which hepedinitscommissioning at full power (310mA, 2.0 GeV). Thisbeing theheart of thefacility, itis
one of the most significant achievementsof thisproject. Fig. 3 and 4 show thefina appearance of the
wiggler source and the common front-end of the two beamlines (located in the synchrotron ring area)
during installation of the source.

Also, large areadetector for the macromol ecular crystallography beamlinewasreceived and tested
using thebeam of theexisting XRD1 beamlineduring the year. Two scientistswere offered towork onthis
project asbeamlinescientists.
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Fig. 3: Wiggler Source of the two beamlines Fig. 4: Common front-end of the two beamlines

Experiments at the Large Hadron Collider (LHC) at CERN, Geneva

Indiais participating in the Compact Muon Solenoid (CM S) Experiment and A Large lon Collider
Experiment (ALICE) and hasbeen actively participating in the management and devel opment of the LHC
Computing Grid which enables physicists from across the world to access and analyze datafrom the
experimentsat LHC.

After being proud partnersin thediscovery of the Higgs Boson last year, Indian scientists continued
to make va uabl e contributionsto the anal ysisof datacoming out of the CM Sexperiment. Indian scientists
arealsoinvolved inthe upgrade of the CM S Detector. They a so continued their active participationin
ALICE anditsupgrade. Indiamaintainstwo Tier-2 Centresof the LHC Computing Grid, a Tatalngtitute
of Fundamentd Research (TIFR), Mumbai and at VECC, Kolkata. Large number of collaborativeresearch
publications came out of these proj ects besidestraining of good number of Indian research studentsat
CERN. All theseactivitieswerejointly supported by DST and DAE.

The India-based Neutrino Observatory (INO), Madurai

Neutrinosarevery weakly interacting e ementary particlesfound in Nature and they hold promiseto
unravel some of the deepest mysteries of the Universe. Study of propertiesand interactionsof thesevery
weakly interacting particlesrequiresthat they be shielded from all other backgroundsasfar aspossible.
Such neutrino observatoriesare mostly built deep underground or under mountai n topswhich providethe
natural shielding. Indiahad agood |aboratory inthe Kolar Gold Mineswhich had to be abandoned at the
timeof closure of themines. Indiadecided to build another neutrino observatory under amountaintop. It
had to be shifted from asite near Ooty to another Sitenear Madurai because of environmental consderations.
Work towards construction of the cavern and other stefacilitieshave started with funding from DAE. DST
extended financial support to 13 university groupsfor INO-related R& D work. Thisprojectisalso being
jointly funded by DST and DAE.

Indian Participation in Neutrino Experiments at Fermilab, USA

Theproject by Indian physiciststo collaboratein Neutrino Projects at Fermilab (USA) made good
progressduring theyear. 12 I ndian faculty members/scientistsfrom 8 universities/ingtitutions collaborated
with Fermilab on different experimentslike MIPP, MINOS/MINOS+, NOVA and LBNE. 10 Indian
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Ph.D. studentsfrom different institutionsin the country aredoing their research work at Fermilab. Alarge
number of research papers came out of thiscollaborative project. Thiscollaborationisexpected to grow
further intheyearsto come.

Thirty Metre Telescope (TMT) Project at Mauna Kea, Hawaii

TMT will beoneof thelargest optical tel escopesintheworld based on segmented mirror technology.
After carefully sudying thefeasibility, Indiadecidedtojointhisproject. Indiaiscurrently an‘ Observer’ on
theBoard. Indian Ingtitute of Astrophysics, Bangal ore signed the Master Agreement for this project asthe
ScientificAuthority on behaf of India. The processof seeking financial sanctionforthe TMT project was
initiated during theyear. Thiswill also bejointly funded by DST and DAE.

National Large Solar Telescope (NLST), Ladakh

The processfor seeking financia sanction for thisproject led by Indian Institute of Astrophysics,
Banga oreadvanced further during theyear. Thereare someexcellent sitesfor thistelescopeintheLadakh
area.

SquareKilometreArray (SKA) Project, South Africaand Australia

SKA will bethelargest radio telescopeto bebuilt intheworld and it will belocated in South Africa
andAustralia. Given India’'sstanding inthe area, theinternational community wasvery keenthat India
becameapartner inthe project. After careful evaluation, Indian scientistsdecided tojointhisproject. It
will beled by the National Centrefor Radio Astrophysics(NCRA), TIFR, Puneand the Raman Research
Ingtitute, Bangd ore. Thisproject will aso bejointly funded and managed by DST and DAE. Funding to
NCRA started thisyear from the DAE and to RRI from theinstitutional funding provided by DST.

Others

Asmost of these projectsarevery long-term projects, DST and DAE provided fundsto the scientific
community to participateininternational discussionsonthelnternationa Linear Collider (ILC) andto
participatein the ddiberations of theAsian and International Committeefor Future Accelerators (ACFA
and ICFA). Through DST, funding has a so been provided to the Inter-University Accelerator Centre
(IUAC), New Delhi for organizing periodic schoolsand workshops on accel erator science and technol ogy.

Survey of India (Sol) and National Atlasand Thematic Mapping Organization (NATMO)
aretwo subordinate officesunder the Department of Science & Technology. Both these offices provide
scientific servicesto various Central Govt., State Govt. Ministries/Departments/offices.

Survey of India

Survey of Indiaisthe nationa mapping agency, which hasbeen assigned the specid responsibility to
ensurethat the country’ sdomainisexplored and mapped suitably, provide base mapsfor expeditiousand
integrated devel opment and ensurethat all resources contribute with their full measureto the progress,
prosperity and security of our country now and for generationsto come. It istherepository of National
Framework data, Geodetic Control (Horizontal and Vertical) & Geodetic surveys, Topographica Contral,
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Surveysand Mapping. The Survey of Indiaacts as adviser to the Government of Indiaon all survey
matters, viz Geodesy, Photogrammetry, Mapping & Map Reproduction. It providesbasemaps, geographic
and geo-spatial information to user community. Survey of Indiaisdealing withthe National Map Policy,
2005 and isinvolvedinthe updation, digitisation and printing of topographical sheetsof entirelndiainthe
scale of 1:50K and 1:25K in two formats, i.e. Open Series Maps (OSM) and Defence Series Maps
(DSM). The Open SeriesMapsare brought out exclusively by Sol for supporting development activities
inthecountry. The Defence SeriesMapsareclassified/restricted maps, which mainly cater to defenceand
national security requirements. It isalso undertaking many departmental projectslike National Urban
Information System (NUIS), Central MinesPlanning and Designing Ingtitute (CM PDI) Project, Integrated
Coastal Zone Management (ICZM) Project, M apping the Neighbourhood in Uttarakhand (MANU),
certain activitiesunder the Nationa Geographica Information System (NGIS) Project, etc.

Highlightsof activitiesof the Schemeduring 2013-14:
i)  Creationof NGISVersion-I datafrom existing OSM DTDB on 1:50,000 scale.

i)  Densification of first order precision Ground Control Points (GCPs) network in Phase-11, under
GCPLibrary.

i)  Modernisation and Expansion of Indian Tide Gauge Network aong Indian Ocean and Idands.
iv)  Generation of Digital National Topographical Databaseonscale1:25K.

V)  Preparation of Defence SeriesMaps(DSM).

iv)  Execution of various Devel opmental projectsof national importance.

R& D manpower trained/generated (Ph Dsetc.)

Thelndian Institute of Surveying & Mapping (11S& M), impartstraining to the Officersand staff of
Survey of Indiaand other Government Organisation, privateindividua sand Scholarsfrom other Afro-
Asancountries. Thelngtituted so conductsM . Tech (Geomatics) and M.Sc. (Geospatid Science) Academic
two years Post Graduate Programmein collaboration with Jawaharlal Nehru Technological University,
Hyderabad. 104 departmental officers, 470 extra-departmental and 300 othersweretrained during the
year. Training for officialsof 20NAM countrieswas conducted at 11S& M, Hyderabad during November,
2013.

Technologiesdeveloped and transferred
i)  Creation of National Geospatial I nformation System (NGIS) Version-I:

Survey of India hasbeen entrusted with the work of preparation of Gl S-enabled, country-wide
seamlessdatafrom the existing 1:50000 scale Digital Topographical DataBase (DTDB) currently
held sheet-wise to meet theimmediate data/metadata requirements of NGISversion 1.0, which
would operationalize aNational GI SAsset from existing 1:50,000 foundation data sets owned by
Survey of India.

Achievements. Topology cleaning of 1:50,000 scale data as per specification of NGIS for the
Stateof Punjab & Chandigarh, Haryana, J& K, Delhi, HP, Meghalaya, Assam, Nagaland Bihar, UR,
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West Bengal, Tripura, Manipur, Mizoram, Rajasthan and K eralahave been completed.

To establishtechnica procedurefor establishing the Continuoudy Operated Reference Station (CORS)
Network acrossIndiaunder this Pilot project “ Establishment of Continuously Operated Reference
Station Network” hasbeeninitiated by Survey of Indiain the State of Andhra Pradesh, Karnataka
and Odishathrough inviting Expressionsof Interest ( Eol) of eligible OEMs.

(i) National Sandardised Control Framework :

Survey of Indiaistheonly government organisation, which provides Geodetic Control throughout the
country and a so provides datato thevariousgovernmentsand other nationa organisationsincluding
defenceforces, according to their requirements.

Survey of Indiaisestablishing aGPS control network throughout the country under National GCP
Library Phase-11 for densification of first order network which will help State and other agencies

engaged in generating geo-spatial information to carry out their jobin anational geodetic reference
sysem.

Achievement: Survey of Indiahas completed the observationin 2™ Phase at 188 Ground Control
Points (GCPs) for densification of first order network inthe States of J& K, H.P. and North Eastern
State during 2013-14 and total 2226. Processing of GPS datafor GCP Library phase-11 hasbeen
completed for most of the Statesand coordinates and description of the GCPs has been supplied to
the State Government of West Bengal, Uttrakhand, Maharashtra, Madhya Pradesh, Tamil Nadu,
Kerda, Bihar and Mizoram asper their requirement.
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GPS Observation under GCP Library Project at Mann, Leh (J&K)
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i)  Digital Topographical Base on 1:25,000 Scale:

Generation of Digital National Topographica Database (DNTB) on scale 1:25,000 by digitizing
existing mapsavailableinthe hard copy form as Printed Maps, PT Section, Air Survey Section,
Scribing Section, etc tofulfill the purpose of the National Map policy (NMP).

Achievements:
- Digitisation of 880 sheetson 125,000 scale during the year and 8780 sheetsup to end of theyear.
- QC of digital datafor 2500 shests.

iv) Defence Series Maps (DSMs) on Scale 1:50,000:

Asper theNew Nationa Map Policy, 2005 Survey of Indiahasbeen mandated to prepare Defence
SeriesMaps (DSMs) on Everest/ WGS-84 Datum and Polyconic/ UTM projection with heights,
contoursand full content on 1:50,000 scale. The Defence SeriesMaps(DSMs) will mainly cater for
defenceand nationa security requirements. Defence seriesmaps (in analogueor digital forms) for
theentire country will be classified and the guidelinesregarding their usewill beformulated by the
Ministry of Defence.

Achievements:

Survey of Indiahas completed updation of DTDB of 4792 Sheetson 1:50K by using field updated
dataand by using latest satelliteimagery wherefield work isnot possible. DSMsof 4787 sheets
have been completed.

v) Modernisation and Expansion of Indian Tide Gauge Network along Indian Ocean and
Islandsfor Disaster M anagement:

Survey of Indiaiscontinuing thework of “M odernisation and expansion of Indian Tide Gauge
network with specia reference to storm Surge Modeling and Tsunami Warning System”. 30
Observatories out of 36 planned have been made functional and equipped with real time data
transmissionfacilities.

Achievements. Survey of Indiaconstructed tidal observatoriesat Kanyakumari and Rameshwaram

duringtheyear. Pressures Sensor Tide Gaugesand conventiona Tide GaugesalongwithVSAT have
beeninstalled in both the observatories.

vi) Checkingof verticality of Qutab Minar:

In 1964, aCommittee of Expertssubmitted recommendationsfor structurd stability of themonument
of Qutab Minar after observing somecracks

TheDirector General of Archaeology inIndiarequested Survey of Indiafor checking theverticaity
of Qutab Minar which was subsequently repeated at different interval sand reportswere submitted.
Survey of Indiawas also entrusted the responsibility for conducting the study of verticality of Ta
Mahal and minaretsof historical monuments. Archaeologica Survey of Indiarequested Survey of
Indiafor checking theverticality of Qutub Minar during 2013-14.
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Achievements: Survey of Indiacarried out theangular observationsand high precision levelling to
assessthehorizontal and vertica movements. To assessthehorizontal movements, angular observations
were carried out by tangential method. For ascertaining vertical movements, vertical control was
provided by high precisionlevelling linerunfrom stable bench mark.

iv)  Mappingand Delineation of Hazard Line:

Survey of Indiawasentrusted thework of generation of 0.5 meter elevation contour map on 1:10,000
sca e ashase map to delineate the hazard linefor the entire mainland coast of Indiaup to themaximum
width of 7kmfrom shorelineon thelandward side under the* Integrated Coastal Zone M anagement”
(1ICZM) Project.

Achievement :

1. Primary and secondary control consisting of GPSand levellingwork of the entire coastdl area
has been completed.

2. QA/QC of Aerial photography of the project areahasbeen completed and in some sub-blocks
fresh aerial photography isrequired.

3. Survey of Indiacarried out 32 days' tidal observationsfor densification of secondary ports
whichwasrequired for delineations of hazard line as per the recommendation of the World
Bank.
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4. PRilot Project inthree sub-blocksto test themethodol ogy for delineationsof hazard linehasbeen
completed.

vii) Coal MineProject

Survey of Indiahastaken up thework to generate Updated Topographical Mapsof major Indian
coal fieldson 1:5,000 scalewith 2 meter contour interval in Plains (in case of hilly terrain contour
interval may be 3-5 meter aspractical) in GlISdigital format based on Digital Photogrammetric
Techniquesusing high resolution aerid photographsand adequate ground verification.

Achievement: Primary GPSand Levelling Control survey (construction of 252 pillars, 12 hours
GPS observation on 267 Points, 2 hours observation on 1225 and 6170 Linear Km. DT levelling)
has been completed.

2D feature extraction of 518 sheetsand 3D feature extraction of 100 sheaetsand Photo/field verification
of 1274 Sg. Km./ 683 Sheets have been completed during the year.

Sudy reportsproduced/gener ated and their brief findings:

i)  IndianandHugli River Tide Tablesareprinted ayear in advance and madeavailableto National/
International userstofacilitatetheir navigationa activities. Publication of Indian Tide Table-
2014 and Hugli River Tide Table-2014 has been completed by Survey of India

i) 32 & 339 AntarcticaExpedition

Survey of India started participation in Indian Antarctica Research Programme from 10"
Expedition, since then anetwork of Ground Control Pointsand large scale mapping hasbeen
carried out during al Expeditions.

Achievement: Survey of Indiateam participated in the 32™ Expedition and detail survey on
1:10,000 scalewith contour interval 5 metresin Schimacher Oasisfor an areaof 7.01 sg.km.
and detail survey on scale 1:2500 with contour interva of 1 metrefor an areaof 1.39 sg.km. for
new station a Schimacher Oasis. Find report adong with map on 1:2,500 sca e hasbeen submitted
to NCAOR, Goa. Survey team from Survey of Indiamoved during November, 2013 to
participationinthe 33 Expedition.

National Atlasand Thematic Mapping Organisation (NATMO)

Themain objectiveof NATMO isto educate peopl e of Indiaabout the scenario of physiographic,
hydrologic, climatic, administrative, politica, socid, agricultura, industria,, cultural & economic scenario
and changes happening in the country —with the hel p of maps/atlaseson different themes. Theorganization
motivatesthe planners and decision makersto use maps as complimentary documentsfor devel opment
planning at national level, State/UT level and district and sub-district levels. District Planning Mapsare
being prepared to meet the planners demand. NATMO isalso apioneer in urban mapping. Using high
resolution satellite datarectified by GPSrecordings, large scae city mapsare being prepared with detailed
information collected fromfield survey. To promotetourismindustry, tourist atlases, maps, trekking route
maps, maps showing thedetailed information on nationd parksand wildlife sanctuariesare being prepared
and updated. NATMO isan expert in collaborative projects. Hydrological Atlasesof Odishaand West
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Bengal with Central Ground Water Board, Environmental Atlasof Indiaand Sensitive Zone mapswith
Central Pollution Control Board are some of the examplesthat had been appreciated by scientistsand
scholarsall over India

The main functiong/programmes of the organization during theyear are described bel ow:-:
Golden Map Service

Accumulating the cartographic base, generated in piecesover theyearsunder severa projects, and
with the help of theremote sensing data, now available under the Indian Remote Sensing Satellites (IRS)
series, particularly the panchromatic dataof IRS 1C, 1D and PS5 dong with the recently launched Cartosat-
1& 2, (theresolution hascometo 5.8 and 2.5 metresand 1metre), NATMO hastaken up thisproject of
Golden Map Servicewith the objectiveto providelocation mapsof any site of thecountry in  Black and
whiteonweb either by place-namesor by geographical co-ordinates; provide route mapsbetween two
pointsinthe country; provideabasisfor avariety of socia, economic, administrative operationsrelated
toeections, crime, rurd marketing, relief and supply, etc.

Achievement:

NATM O 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-
Varanas, GMS-Udaipur, GM S- Panipat, GMS- Pushkar, GM S-Amethi have been published during the
year. Conversionand patterning of thedigital format isgoing on.

GISLabinNATMO
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District Planning M ap Series (DPMYS)

To provide a ready-reckoner to the planners, researchers, students in respect of complete
geographical, geological, geomorphol ogical, demographic, cultura information and featuresalong with
adminigtrative boundary, blocks, specidity, etc. of aparticular district bothin paper format andindigitized
format bothinHindi and English.

TS

Digital Cartography in NATMO

Achievement:

NATM O has almost completed the project and maps of 260 districts have been published for the
users. Digita version of themapsareadso going oninthefind stageand will be published for theusersvery
soon. However, revision and updation work on account of formation of new digtricts, arein progressalong
with therest project.

National Atlasof India
Objective:
i)  TohavelndiasNational Atlasliketheother countriesof theworld.

i)  Todepict the country in respect of itsgeol ogy, geography, geomorphol ogy, demography, culture,
adminigtration, etc. inthematic map form.
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Achievement:

National Atlasof India, bothin English and in Hindi version, has been appreciated by the users of
every corner. Itisfor thevertical demand of theusers, NATMOisstill publishing the editionsof theAtlas
till today and regular updation and revision of thesameisgoing on.

L arge Scale Mapping

Inthiscyber age, availability and accessibility of accurate and reliableinformation (both microand
macro level) with geospatial solutions, playsapivotal rolein planning and implementation of national
policiesin respect of natural resources and management. Effective use of geospatial information and
technol ogy hasbecomethe platform of solutionfor different environmental and developmental challenges.
But dueto absence of high-resol ution map datain appropriate forms, many planning and devel opment
programmearelagging behind in our country. NATMO hastakeninitiativefor preparation of large-scale
maps(1:10,000 scale) on variousthemesto facilitate micro-level planning likeirrigation, agriculture etc.
using itsown database and technical methodol ogy.

Trainingand Development

NATMO also providestraining on Thematic Cartography, Digital Cartography, Photogrammetry,
Remote Sensing and GI S, Aerial Photography, Colour Cartography to the officers and staff of various
govt. and private departments, university and collegeteachers, scholarsand studentsof the country. Training
coursesof NATMO areheldin high esteem by scientific departmentsand organi zationsall over the country
aswell asabroad.

Trainees are getting practical knowledge of GPSin DMGIStraining course
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Number of peoplegetting benefited from the proj ects/schemes:

Millionsof studentsall over the country, research scholars, teachers, professorsareusing NATMO
maps and atlases. Recently NCERT has expressed interest towards school atlasesand atlasfor visually
handicapped. Thesewill soon be recommended by NCERT in school curriculum.

Hundeds of scholars, technocrats, teachers, engineerstaketraining in digital cartography, remote
sensing, GIS, GPstechnology application from NATMO.

I nfrastructure 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.

Rashtriya Atlas Bhavan

Natural Resour cesData M anagement System (NRDM S) Programmeaimsat promoting R& D
inemerging areas of Geospatial technologiesand applicationsfor providing relevant inputsto solvearea
specific problems. Launched in 1983-84, hasundergone various stages dueto the change of technologies
and theresolution aswell asaccuracy of dataacquisition techniquesover thelast morethan two decades.
Initialy the NRDM S programme focused on devel oping district databaseson natural and allied sectors
and provided solutionsto deal areaspecificissuesinthe context of microlevel planning based on 739 &
74" Condtitutiona amendments. Now, NRDM Shas devel oped capability for handling resource management
at State, District and Panchayat level. The datamatrix required for implementing various devel opmental
schemesat different level have also been developed. Effortshave been madeto devel op capability and
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capacity to absorb geospatia technologieswith theamto apply the sameto provide solutionsto ded with
the specificissues. Inthisendeavorsinteractionswith the state and district authorities have been built up.
Some of theissueswhich need more R& D support to deal the problems, application projectsunder land
andwater system anaysi's, infrastructure devel opment and other related areaswere supported. Inaddition,
effortsarea so madeto devel op capability for landdide hazard mitigation and urban flood monitoring. In
this process, concerted efforts have al so been made to devel op tools and technol ogies to handle such
problems. New areasarea so being identified like geothermal energy, mapping of hotspotsin Uttarakhand
and hedlth Gl Setc. Specifictraining programmesfor thefaculty of the Universitiesand Engineering Colleges
onthe application of geospatia technol ogiesin resource management istheregular featureannudly.

National Spatial Datalnfrastructure(NSDI) hasbeenamgor initiativefor enabling nodal agencies
towards setting up mechanismsfor provision of standardized spatial datasetsto user agencies. During the
current year, NSDI isbeing re-oriented toimplement the Nationa Geographica Information System (NGIS)
for providing processed information. Severa activitieshave been completed towards achieving the above
goasduring theyear 2013-14. Aspart of the NSDI the national geo-portal isoperational to showcasethe
datawhich can be shared with the stakehol dersfor further use.

National Data Sharing and Accessibility Policy (NDSAP) —notified in March, 2012 isbeing
implementedjointly by DST (NRDMS) and DeitY (NIC). Aspart of this, anational open datasharing
portal i.e. data.gov.in is devel oped to proactively share the government shareable datato the general
public. At present morethan 6000 data sets contributed by 82 Central Govt. departments Ministrieshave
been uploaded on the portal for sharing to thegenera public. Effortsarea so being madeto enroll all the
State Governmentsto adopt the NDSAPand come out their on open datasharable policy. The home page
of the open dataportal isgivenasunder :

(@ Data Portal India - Mozilla Firefox Y N T 1 % o
Eile fdit Yiew Higtory Bookmarks Jools Help
@D C ~ & & i I8 -

£ Most Visited @ Getting Started :. Latest Headlines

' Data Portal India

data.gov() o

Datasets Apps c c WW Data Sites Search

somemmisr [ NIICMRMANes  Nasscom
p #0OpenDataApps Challenge

Demonstration of shortlisted apps from November 20-22

) DATASETS 4 ANNOUNCEMENTS
4936 Datasets Seminar for Implementation of NDSAP & Open
55 MinistryDepartments, 3 S1a1es partcipating Goverament Dess I Madhya Pradath
= APPS OPEN GOVERNMENT for Indian
DATA PLATFORM Websites & Open Government Data in...
e INDIA - ONLINE SURVEY
5 Departments participating
1 Community Contributed App

Awareness session on NDSAP in Odisha
YOUR VIEWS ARE IMPORTANT TO US!

& RECENT SUGGESTIONS «”? USEFUL LINKS & CITIZEN PARTICIPATION

We are trying to do some analysis of trans| + Open Data Policy of f?‘! f?-r_“l':“lnl]'es fo connect with others in the
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Spatial Data Re-engineering and GIS Data Assets

Setting up of aweb-accessible spatiad datanodein each Data Providing Agency isapre-requisiteto
anoperational NSDI. Datanodes have been established in agencieslike SOI, GSI, and FSI and existing
nodes(e.g. NRSC’'sBHUVAN) harmonised for improving accessto spatial dataand satelliteimagesfrom
thesinglewindow gateway of IndiaGeo Portal set upin NSDI. Preparation of Gl Sdataassetsfromthe
existing digital cartographic data, devel opment and mai ntenance of geo-rel ational database, compilation
and sharing of metadata, and provision of catalogue, feature and map servicesare coreactivitiesat each
DataNode. A Standard Operating Procedure (SoP) isnow availablefor re-engineering of Survey of India
digital topographic datato Gl S-ready format.

Sate Spatial Data I nfrastructure (State SDI s)

A Detailed Project Report hasbeen prepared for setting up State SDIsin various Statesduring the
XI1 Plan on a competitive grant basis. State Geo Portal prototypes are being set up in West Bengal,
Haryana, Jammu & Kashmir, and Uttarakhand. The Karnataka State Geo Portal isbeing re-oriented with
additiona capabilitiesto devel op applicationsand productsto support decision-making in two selected
Line Departments of Watershed Management and Hedlth.

Sensor Networ ksand Web Enablement (SNWE)

Thisprogrammea msat devel oping technology platformsfor Health and Security based on state-of -
the-art multidisciplinary technologies. SNWE has immense potential for application in sectors like
infrastructure devel opment, disaster management, climate change, emissions, environmenta observations
and agriculture.

Indian Digital Heritage (IDH)

IDH project aims at synergizing Geospatial Technologies with Information & Communication
Technologiesfor devel opment of toolsuseful in preserving, using, and experiencing India'svast heritagein
adigital form. A multi-institutional initiative hasthusbeen launched with theinvolvement of different
communities- thetechnology community consisting of scientistsand engineerswho caninvent, innovate
and deve op gppropriatetechnol ogies, the culturecommunity congstsof artists, art-historians, archaeol ogidts,
architects, anthropol ogistsand other expertsfrom the humanities and the social scienceswho know and
understand the heritage, and Government Agencieswho as custodiansof India svast heritage can bring the
necessary executive power to enable the collaboration, and private agencies, companies and other
organizationswho may beinterested inthisfor avariety of reasonsincluding tourism.

Hyper Spectral Remote Sensing (HSRS)

InIndia, Hyper spectra signature studiesand database systemsare currently inadequate and need to
be devel oped further. Thus, from sensor to desktop, NRDM S positioned an R& D scheme on HSRS
aiming at thelatest technol ogies and devel opmentsin acquisition and applicationsin remote sensing, GIS
and GPSwith minimal human interventions. Data usersand value-added providerswill thushavethe
opportunity to sharetheir experiencesus ng these advanced and exciting new technol ogiesto optimize
projects, anayze and solve problems, and expl ore new applicationsand technol ogy improvements. .
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Indoor I nformation Representation and M anagement System

Spatia dataconcerningindoor space of buildingsare often useful inindoor navigation, emergency
reponse, asset management, facilitiesmanagement, tracking and localization. On-linesharing and querying
of spatid information over theweb or mobiledevicesareincreasngly gainingimportanceintheseapplicaions.
A prototype of the Indoor Information Representation and M anagement System has been devel oped for
testing and demongtrating techniquesfor indoor datamodeling and management.
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GeoSM S

Sharing hedthinformationwith locationd attributeisanimportant requirement for thebeneficiariesof
Hedthrelated schemesand programmes. An application usng theemerging GeoSM Sstandard specification
from OGC hasbeen devel oped for sharing of geospatia information from apatient to adoctor/dispensary.
The application isrequired to be downloaded and installed from acentral server of theNSDI/ State SDI
inamobile phonefor collecting information about the patient and sending the SMS.

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

TheAdvanced Lab on Geo-Information Science and Engineering (Gl SE) has been set up at the
Department of Computer Science and Engineering (CSE) of Indian I nstitute of Technology Bombay to
providetechnical back uptotheNSDI activities. The Lab hasbeen pursuing R& D inthefrontier areas of
GI SE, conducts pil otsand demonstrates proof-of -concept for capacity building and training of officials
and scientists.

Map the Neighbor hood in Uttar akhand (M ANU)

Dueto the heavy rainsreceived during 15-17" June, 2013 in Kedarnath Valley in Uttarakhand,
heavy damages were caused to infrastructures like roads, buildings, water pipelines, houses and
communication network etc. Inorder to develop aconcrete scientific action plan for reconstruction and
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relocation of infrastructurefacilitiesin Uttarakhand, amulti-ingtitutiond initiative* M ap the Neighborhood
inUttarakhand (MANU)” hasbeen launched with the participation of thefollowing ingtitutions:

1) Survey of India, Dehradun

2) HNB Garhwa Universty, Srinagar

3) KumaunUniversty, Nanita

4)  Univergty of Kashmir, Srinagar

5) Wadialngtituteof Himaayan Geology(WIHG), Dehradun
6) Dehi Universty, Dehi

7) IndianIndtitute of Remote Sensing (1IRS), Dehradun.

Focus of the Initiative has been on compiling the information on damage of the objectsthrough
intensivefield survey with theinvolvement of local academicinstitutions. Morethan 200 studentshave
been engaged from different participating universitiesand provided with suitable equipment to collect the
field dataof thedamaged objects. Datasetscaptured inthe I nitiative has been upl oaded with the photographs
from thefieldsdirectly to the Bhuvan Porta maintained by National Remote Sensing Centre. Thedatasets
will beanalyzed to draw up local level action plan for rel ocation and reconstruction of theinfrastructure
facilitiesintheaffected aress.

LanddideHazard Mitigation

Aspart of theintegrated landdide programme, effortsare being madeto devel op forewarning system
tomonitor thecritical landdidesin different geo-environmental areas. At present instrument monitoringis
being carried out in 31ocationsi.e. Himachal near Naptha Jhakri Project, Lingalandslidein Ooty and
Munnar dideinKerda. Effortsare being madeto devel op acorrel ation between threshold of therainfal
intensity and landslide occurrence. Onceit isestablished, it would be easier to smulatethelandslide
hazard and risk assessment nearly accuracy and the productswould be of thegreat helpfor maintainingthe
problematic roads section along with the mgor infrastructurein the country. To provethemodelsandthe
technologiesfor providing baseinformation datato handle thelanddides, morethan 40 R& D projectsare
operationa addressing variousunderlying causesandtheir remedia measuresre ated to landdide mitigation.

National Geotechnical Facility

The National Geotechnical Facility hasbeen set up in Poonch House, Dehradun. Wadial nstitute of
Himalayan Geol ogy, Dehraduniscoordinating theactivities. Aspart of this, state of theart facility onrock
and soil mechanicstesting facilitieshave been set up. Thisfacility isproviding enough scopeto meet the
requirement from academic aswell as stakehol dersto analyse the soil and rock samplesfor their strength
parameters. This is important to draw a comprehensive action plan for implementation of major
developmental projects.

Urban Flood Risk Mapping of Chennai City

Using ALTM technique, about 500sg km area of Chennai City has been taken up for flood risk
mapping. Thestudy hasbeen focused on thefollowing:
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1. Selection of flood mitigation techni questo manageflood risk in the study areausing Orthomaps,
DEM andthematiclayersinGIS

2. Sitespecific mitigation strategiesfor the 36 flood prone hotspotsin Chennai Corporation limitsand
Ambattur Industrial Estate

3. ImplementingintensiveArtificial Recharge and Rain Water harvesting inthe CMA and Chennai
Corporation area.

4. Pod project activitiesand follow up project for Chennai Corporationusng ALTM dataand automatic
weather stations (development of DSS and EWS for a pilot area) to make the best use of the
resol ution database

5. Ared timemonitoring of meteorological parametersisbeing developed to forecast theinundated
areasintheevent of abnormal rainfall in short span of time

6. Total area has been divided into 22 micro-watersheds and all the micro watersheds have been
adequately instrumented to collect field datafor undertaking modeling for forecasting theflood pattern.

Capacity Building, Dissemination and Training on Geospatial Technologies

Under NRDM S programme, concerted efforts are being made to provide support for conducting
short term and long term training programmes on geospatial technol ogiesand applications. During last
year, threeshort term and 26 1ong term (21 days) training programmeswere supported to variousuniversities
andingtitutions. Thetraining programmewasmeant for facultiesand research scholars. Inadditiontothis,
aportal on GI S Remote Sensing Tutoria hasbeen devel oped by BhartiyaVidhyapeeth, Puneto help the
resource persons. To strengthen thisconcept, 5 geospatia chair professorswerea so created in different
universitiesin the country to strengthen the education and training on geospatial technologiesto larger
community.

National Good L aboratory Practice (GL P) ComplianceMonitoringAuthority (NGCMA),
set upinAugust, 2002, isinvolved in certification of thetest facilities, which areengaged in conducting
safety studieson chemica sin accordance with Organization for Economic Co-operation and Devel opment
(OECD) Principlesof GLP. GLPisaquality system under which non-clinical safety sudiesareconducted
onvariouschemicalsfor their submissionto regulatory authoritiese.g. Drugs Controller Generd of India,
which assuresthat test facilities can berelied upon in assessing of hazardsor risksto man, animalsand/or
the environment. Indiaisfully adherent to OECD Council Actsrelated to M utual Acceptance of Data
(MAD)w.ef March 3, 2011. Asaresult, thedatagenerated by the GL Pcertified Test facilitiesin Indiaare
acceptablein the 34 member-countries of the OECD and other nations.

Someof themgjor achievementsof thendian GL P programmeduring theyear are mentioned below:
Threenew test facilities, listed bel ow, were granted the GL P-compliance status.

a  Indofil IndustriesLimited, Thane.

b) VenusMedicine Research Centre, Baddi.
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¢) Prama EnterprisesPvt. Ltd., Mumbai

Tentest facilities, mentioned bel ow, werere-certified with validity for the next 3 years.
a) Laboratory Anima Research Services, RelianceLife Science Pvt Ltd., Navi Mumbai
b) Intox Pvt. Ltd., Pune

¢) IndianIngtituteof Toxicology, Pune

d) GhadaChemicasLimited, Dombivli

€) Ja Research Foundation, Vapi

f)  AurigeneDiscovery Ltd., Hyderabad

g Torrent Research Centre, Ahmedabad, Gujarat

h)  Syngenelnternationa Limited, Bangdore

i)  GLPTest Facility, Ranbaxy Research L aboratories, Gurgaon

J) RCC LaboratoriesPvt. Ltd., Hyderabad

Inorder to ensurethat the Test Facilities certified under GLPare confirming to the OECD principles
of GLP, survelllance inspection is carried out every year or in the middle of the certification period.
Surveillanceinspection wascarried out in case of 8 test facilities and they werefound to bein conformity
with norms prescribed for GL Pthusextending their certification.

Training and capacity building areimportant measuresto update Test facilities, GLPInspectors, etc.
Thefollowing training programmeswere organi zed for this purpose:

a) Traning Coursefor Quality Assurance Professionalsof GLPTest Fecilities
b) Sengtization\Workshopon GLP.
c) Training Coursefor Study Directorsof GLPTest Facilities

Three Indian GLPInspectors attended the 11" Training Coursefor GLPInspectorsheldin Chiba,
Japan. NGCMA, Indiahas been sdlected to organizethe 12" OECD Training Coursefor GL Pinspectors,
to be held during October 2015.

In order to expand the GL P network, NGCMA hasentered into aM emorandum of Understanding
with Qudity Coundil of India, facilitating conduct of training courses, organizeregular surveillance/ingpection
visitsand a so take up other professional activities, jointly withNGCMA.
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CHAPTER

TECHNOLOGY CAPACITY STRENGTHENING

TECHNOLOGY DEVELOPMENT
SOLAR ENERGY RESEARCH INITIATIVE

Solar Energy Research Initiative (SERI) targetsto drive down the costs of delivered solar energy,
through technol ogy innovations and build research capacity to create critical massof researchersinthe
areaof Solar Energy. Research initiativeson solar energy were primarily demand driven and had strong
built in component of pro-active effort for R& D themeidentification to address current and emerging
challenges. Theinitiativesweredesigned to direct R& D effort for addressing the challengeand a so offer
enough scope to support new ideasto nurture and promote oriented fundamental research to catalyse
researchledinnovations. Intraand inter ingtitutiona collaborative R& D programmes, synergising strengths
of variousgroups, wereleveraged through setting up of centres equipped with state-of -art facilities.

In addition to devel opment of Solar-Biomasshybrid desalination systems, for potable and industrial
water and off-grid hybrid solar power system, to validateitsviability to meet rural energy needs, 16
projectsfor development of materids, devices, coatings, storage options, grid connectivity etc., for solar
based system were supported. The flagship projects under the initiative included setting up of solar
photovoltaic hub at Bengal Engineering and Science University, Howrah and |1 T Madras-Chennali,
development of largeareahigh efficiency slicon solar cdlsby BHEL-11T Delhi and devel opment of superior
thinfilmsfor solar cell gpplication. Capacity building for solar energy research wasrecognized asimportant
building blocksof theinitiative. Shaping up and operationdising BhaskaraAdvanced Solar Energy (BASE)
Fellowship for capacity building and the devel opment of critical massof researchersintheareaof solar
energy wasanother important initiative.

A novel collaborative approach, following principlesof equity and reciprocity, culminated in setting
up Indo-US Joint Clean Energy Research and Development Centre (JCERDC), in a public-private-
partnership mode, with matching contribution from largeindustry-ingtitute research consortia. Solar Energy
Research Indtitutefor Indiaand US (SERITUS) and Centrefor Building Energy Efficiency Researchand
Development (CBERD), set up under JCERDC, started yielding resultsin devel opment of new processes,
technology, besides publication of nearly 40 papersin highimpact journals.

Realizing the need to devel op strong research groupsin the areaof Solar Energy, Building Energy
Efficiency (BEE), Smart Energy Gridsand Energy Storage (SEGES) research partnershipsforged by
runnersup projects crossing threshold for various coll aborative programmes were encouraged asnational
initiative. Collaborative programmeswered so devel opedintheareaof solar energy and smart gridswith
UK, USand European Union.

Thesdient achievementsof current year areasbelow:
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1. Pre-Competitive Research & Development: Innovative pro-active endeavour to synergize
industrial capabilitieswith academic expertiseresultedin development of pre-commercia systems
for furtheringindustrial scleR& D for solar energy :.

1.1 Solar Photovoltaic Hub at Bengal Engineering and Science University(BESU), Howrah

Thehub isequipped with pre-commercial base linefabrication facilitiesfor both crystallineand
amorphoussiliconsolar cells. A network of 5 academicinstitutionsand 3 industrial organizations
have been devel oped to further R& D activitiesfor enhancement of efficiency of crystalinesliconand
amorphoussolar cellsfrom their basdline va uesthrough metal plasmonicsand other nanostructures.
Relative efficiency improvement of about 7% has been achieved through application of silica
nanoparticleson front glassof superstratetypeamorphoussilicon solar cells. 7 Journa publication
and 12 conference publication have resulted from thework carried out at hub.

A

PECVD System(BESU) Screen printer and curing furnace for special paste
(BHEL)

1.2 LargeArea, High Efficiency (19%) Passivated I nterface Hetero Junction (PIHJ) Solar
Cells (Bharat Heavy Electricals Limited, Amorphous Slicon Solar Cell Plant, Gurgaon & 1T
Delhi)

Then-typewaferswereoptimized with focusonlow therma budget. Amorphoussiliconfilm processing
and characterization of dark and photoconductivity band gap and activation energy studieshave
been carried out to evaluate critical parameters. The wet chemical bench having high frequency
ultrasonic cleaning, high resistivity DM Water with precise control of temperature and automatic
operation with spindrying facility, Screen Printer and Curing Furnace have been setup.

1.3 LargeArea, High Efficiency (>18%) Silicon Solar CellsUsing Selective Emitter Technology
(BHEL-Amorphous Slicon Solar Cell Plant, Gurgaon & 11T Delhi)

Under thisproject, variousdiffusion process parameters have been optimized leading to improved
efficiency of screen printed solar cells. Thicknessof solar cell front contact finger was optimized and
methodol ogiesto avoid nonlinear misalignment acrossthewafer between printed metal and laser
doped pattern have been devel oped. Optimization of contact firing processfor selectiveemitter with
etch back approach for high throughputs has been done.
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Dryer cumfiring furnace

1.4 Development of textured ZnO thin films for solar cells front contact applications using
sputtering techniqueand thedemonstration of itsperformancein silicon thin film solar cells
(Hind High Vacuum co. Pvt. Ltd. R& D Unit, Bangalore)

Conceptualization and design of the sputtering system has been completed, with all the necessary
parametersworked out. Thetransport mechanism compati blewith the high deposition temperatures
and theframel essglass hol ding hasbeen successfully done. The notablefeaturesof the systemincludes
multi-chamber verticd in-linesystem and large size of the substrate on whichthe TCO depositionand
texturisation isbeing attempted.

'a;

-

r.

g

Planar and Rotary
Magnetrons
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2. Capacity Building for Research in theAreaof Solar Energy

Bhaskara Advance Solar Energy (BASE) Fellowship Programme has been launched to support
capacity building activitiesin theareaof Solar Energy, provide an opportunity to research scholars
and young scientiststo gain exposure and accessto world classresearch facilitiesin leading U.S.
institutions, encourage and motivate outstanding studentsto take up research asacareer path, and
pave the way for interaction between India and USA thus helping to build long-term R&D
collaborations. 9fellowsand 12 internshave been supported under the programmeduring theyear in
theareasof photo-voltaics, thermal, materias, system devel opment and integration.

3. Joint Clean Energy Resear ch and Development Centre

Under Indo-US Joint Clean Energy R& D Centre, Solar Energy Research Ingtitutefor Indiaand the
United States (SERI1US), co-led by theIndian Institute of Science(11Sc), Bangaloreand the National
Renewable Energy L aboratory (NREL ), Golden, wasinitiated in January 2013, for the Sustainable
PV, Multi-scale Concentrated Solar Power, and Solar energy integration Research. About 160 scientists
and engineersfrom Indiaand the U.Sareworking on following areas:

e PV based on Earth-abundant, avail able materia swith performance potentia comparableto or
exceeding exiging thin-film systems.

e Nove process and processing technologies that can produce cells and modules with low
production and capital cost, low thermal budget, and environmental sustainability, e.g. non-
vacuum deposition processes.

e  Hightemperature, closed-cycle CO,-Brayton cyclesfor distributed applications (100-kW to
1-MW size)

e Low-temperature Organic Rankine Cycle (ORC) for distributed applications (25 kW to 1-
MW size)

e  Thermal storage and hybridization, to develop hybridized storage systemsfor the diverse
temperature ranges of the Brayton and Rankine converter

e  Technology road mapping, anays's, and assessments
e  Solar-energy integration and sorageanaysis

Thevisionof Centrefor Building Energy Research and Development (CBERD) isto build afoundation
of collaborative knowledge, technol ogies, human capabilities, and relationship that positionthe U.S.
and Indiafor afuture of high-performance buildings, with accel erated, measurable and significant
energy usereduction. Theresearch groupispursuingthe following aress:

e  Building Energy Smulation and Modelling, Bench Marking and Controlsand Communication.
e  Building Envelop-Wall insulation systemsand High performance Window systems.

e Cool Roofs,
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4.2

4.3

4.4

4.5

4.6

e  Pogoccupancy Evduationand Therma Comfort Studies Advanced HVAC Systemsand Lighting
technology workshop.

e  RenewableEnergy Integration and Grid responsive buildings
Solar Energy Enabling R& D and Solar Oriented Fundamental Resear ch

Process Development of CIGSthin film solar cell on flexiblesubstrate using co-evapor ation
technique (KIIT university, Bhubaneswar)

CIGS absorber layer deposited using co-evaporation technique by controlling different process
parameters. Intrinsc ZnO and doped ZnO film were deposited using RF and DC sputtering and film
propertiesare optimized for devicefabrication.

Development of CdS/CdTe thin Films solar cells by electrochemical technique using
indigenously produced starting materials (BESU, Howrah & C-MET Hyderabad)

Theoptimized Molybdenum (Mo) thinfilmfor low resistivity (3x10° &!-cm) with better adhesionis
achieved using magnetron sputtering process. The Vacuum Chamber for Co-Sputtering hasbeen
designed.

Development of amorphous silicon solar cells with embedded silicon quantum dots for
enhancement of efficiency (IACS Kolkata)

Thep-i-n structure solar cellswerefabricated with the silicon quantum dot super | attice layer (Si-
QDSL) astheintrinsic (i) layer. Thereported super |attice solar cell performancewasV _=0.744V,
| _=6.57 mA/cn? and Efficiency= 1.68 %, which are a so the highest valuesreported so far inthe
literaturefor the silicon based super lattice solar cells.

Assessment of Silicon WireArray Radial Junction Solar Cellsby smulationsand Experiments
(1'T Bombay)

Fabrication of nanowires, using reactiveion etching, hasbeen carried out in producing solar cellsand
radial junctionswereformed by conformal deposition of doped poly-Si and contacts.

Plasmonicsfor improved photovoltaic devices. Realization and Char acterization of Solar
Cédlls (Jadavpur University, Kolkata)

Introduction of plasmoniclayer in p-Si/undoped CdS/indium doped CdS (p-Si/CdSYIn:CdS) solar
cell indicated an enhancement of short circuit current which improved the overall efficiency. The
introduction of n-Aglayer increased theV _decay timesignificantly.

I ncor por ation of Plasmonics Structuresto I mprove Or ganic Photovoltaics (Indian Institute
of Science Education and Research, Thiruvananthapuram)

Power conversion efficiency of about 7% wasachieved for the solution processed I TO/PEDOT:PSY
PTB7:PCBM/AI) solar cellsfabricatedinair.
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4.7 Enhancement of Functional Property of N3-based Dye Sensitized Solar Cell by use of
Conducting Polymers and Surface Plasmon Resonance of Metal Nano-particles (Bengal
Engineering and Science University, Howrah)

Dye Sensitized Solar Cell (DSSC), sensitized using N3 dye, resulted in substantial increasein cell
effidency

4.8 DSSC modules with improved reliability through development of Titania pastes with
reproduciblecharacteristics, metallization and sealing methodologies (11 T Bombay)

Successful improvementsin particle de-agglomeration through chemical and mechanica meansledto
faster diffusion of eectronthrough thefilm and thus, DSSCsmadefrom thesefilmsexhibited highest
Jsc (7.2 mA/cm2). Efficient sealing of DSSCs has been achieved.

4.9 Lock-in-Thermography for Solar Cell and M oduleChar acterization (11T Kanpur)

The hardware setup for both dark and illuminated | ock-in-thermography and softwarefor analysisof
thelock-intherma imageshashbeen devel oped. Thetechniqueisimplemented for both multi-crystaline
and organic solar cell.

4.10 Development of Multilayer Coatings for Enhanced Solar Thermal Absorption at High
Temperature (R.V. College of Engineering, Bangalore)

A coating system has been designed and fabricated to develop anovel multilayer coating on steel
tubes.

4.11 Smart network controlsfor Resynchronizablegrid (11T Kanpur, I T Madras& 1T Kharagpur)

A reliableparalding strategy isbeing devel oped to ensurerobust current sharing suitablefor plug
and play operation andto iminate master —-dave gpproach which pinstheentiresystemrdiability on
themaster unit.

4.12 Development of Microinverter based modular solar energy generator (11T Kanpur)

AC modulesare considered asthe new face of photovoltaic power. A micro-inverter system has
been designed and moddled in Matla/S mulink and the effectiveness of the proposed control scheme
isevauated.

4.13 V-trough concentrator for enhanced output from photovoltaic array powering acommunity
scale rever se osmosis (RO) unit (CSMCRI, Bhavnagar)

ThePV-V trough unitshad water circulation fromtherear sde of anindividua PV panel to extract
thethermal energy, generated dueto the enhanced solar insulation. Thewarm water obtained thereby
wasthen alowed to flow to the RO plant, vide acontinuous system. Theflow rate of water through
the PV panelswas synchronized with thefeed water flow rateto the RO plant. Therewasin average
43.22 % enhancement in power output from the PV panelsin V-trough configuration dueto the
reflectorsand additional cooling of the PV panelsusing RO feed water. The average synergistic
enhancement in permeate flow rate from the RO unit wasfound to be 75.22%.
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4.14 Anintegrated devicefor convertingwater, car bon dioxideand light to electrical energy and
organics(l1T Delhi)

Simulation studieson variousholographic light coupling architecturesaswel | asfor the optimization of
variousparametersiscarried out. Computer smulations have been carried out to optimize the band
gap of solar cell materialsintermsof optical absorption efficiency.

WATER TECHNOLOGY INITIATIVE

Water Technology Initiative (WTI) isaresearchinitiative aimed at development and proving of low
cost convergent technol ogy solutionsfor domestic application to ensure safe drinking water quality under
redl lifeconditions. It encourages scientific eval uation to devel op database to recognize and rank water
purification technologiesfor decentralized applicationsfor referencing themin specific social context.
Capacity building of water managers, R& D ingtitutions and academicsfor adaptation and adoption of
gppropriate technology optionsfor drinking water purification isaso oneof theobjectivesof theinitiative.
This initiative, subsequently, at the behest of Hon' ble Supreme Court, devel oped into Technology Mission
on ‘Winning, Augmentation and Renovation (WAR) for Water’ to come out with appropriate research
based technol ogical solutionsto addressvariouswater challengesrelated to water availability, water
purification and water reuse and recycling. Technology Mission Cdl (TMC), inconsultation with al States/
UTs and expertsin the subject area, following principles of scientific approach, identified hot spots
representing variouswater problemsacrossthe country rel ated to variouschemical, micro-biologica, and
physical contaminants, less per capitaavailability of water, mis-matched withdrawal of water, 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 res stant
Species, management of reject water, etc. The Mission and related activities have so far addressed 19
water challengesin 25 clustersdirectly benefiting 212 villagesacross 23 states.

During theyear, convergent sol utionsfor augmenting ground water in Mewat Region of Haryana,
Jhunjhunu digtrict in Rgjasthan and Sabarkanthadistrict in Gujarat were successfully initiated/implemented.
Rainwater harvesting systemsin the states of Mizoram, Nagaland and Tripura, established with active
participation and contribution of local community, showed efficacy of technology in addressing water
scarcity issuesto agreat extent, acrossvillageslocated in hilly terrain. New technol ogy e ementsof energy
recovery and remote monitoring were devel oped and successfully integrated inindigenoudly developed
reverseosmosssystemsfor desalination of seawater. Research collaboration between Indiaand European
Union, initiated under New Indigo programme, progressed well asevidenced by 59 exchangevisits, 7
workshopsand 18 publications. A Programme of cooperation (PoC) on Dutch IndiaWater Alliancefor
LeadershipInitiative (DIWALI) wassigned and first set of projectswereevolved. 19 R& D projectsinthe
areaof water research werealsoiinitiated.

Some of these notableinitiativesto addresswater challenges are el aborated below:
1. Development and provingof Conver gent Technology Solutions:

1.1 Integrated approach for augmenting ground water in Jhunjhunu District, Rajasthan: An
innovativetechnical solutionwith strong community capacity building component for acluster of 15
villagesof Chirawablock in Rgjasthan, covering 19,000 people, has been completed to addressthe
challengesof low per capitaavailability and quality deficit of available water for specified uses
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through two pronged approach of water conservation techniquesto recharge groundwater and tapping
of rainwater asalternate safe source for potable water needs, using rain water harvesting tanks,
rechargewells, monitoring wells, ponds, soak pits, improved toilets, and appropriate plantation. The
cost effective first rain separator and hand pump, coupled with chlorination, etc., wereintegratedin
the des gned sol ution through community managed networksof community and household level water
harvesting and storage structure. Thetankas constructed under the project haveresulted in saving on
account of household expenditurein purchasing drinking water. Thefull tankacan providedrinking
water up to 8 months depending upon thefamily size and household water demand.

Community tanks and Household tankas Roof Rain Water Harvesting with household tankas and pop up
filter/first flush filter

1.2 Integrated approach for augmentingground water in M ewat region, Haryana: Technological
solution for acluster of 10villagesin Mewat, affected by water challengesrelated to water winning
and mininginwater starved area, alkaine earth meta sat sdinity and hardnessand surfacerun off on
account of geologica terrain leading to depl etion of fresh ground water pocketsthrough novel recharge
of aquifers, water conservation and water harvesting measures, hasled to increased availability of
drinkingwater for domestic use. Theintervention of harvesting rain water and itsstoragein community-
based tanks, isbenefiting 2500 familiesacross 5 villagesin high salinity and surfacerun off affected
areas in Mewat region of Haryana. Fresh water pocket formation has been completed in four
government schoolsat Malab, Rgjaka, Jaitakaand Untkavillagesinthisregion.

R Ro s
R E W - 6534040
mﬁ"q-}"w.}!‘:ﬂ

Harvesting, Sorage and Fresh Children in Government Schools of Mewat villages benefiting from the Storage
Water Recharge tanks with bio-  and Recharge tanks
sand filters
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1.3. Ground water rechar geand community water management networ k in Sabar kantha District
of Gujarat: Thekey water challenges herewere surface run off and low ground water table. The
solution providing intervention hasbeen mainly intheform of construction of check damsand catchment
areasfor recharging of the aquifer and raising the ground water table. A network of village and
neighbourhood level reservoir tankshasal so been created for supplying water for domestic needsto
thefour villages, viz., Halodar, Limbda, M otaK anthariyaand Mudshi villages in SabarkanthaDidgtrict
of Gujarat.

Overhead Community Reservoirs Check Dams and Catchment areas for Ground Water Recharge

1.4 Water Conservation and Rain Water Harvesting in Nagaland, Mizoram and Tripura:

Themajor water challengeinthese areasis scanty drinking water availability inlean periodsdueto
surfacerun off being anundulated hilly terrain. Theintervention hasaimed at rain water harvesting and
creation of storagecapacity inthehilly terrainsof Nagaand, Mizoram and Tripura Mgor achievements
have been to providedrinking water to high water scarce villagesthrough development of water
management system through community participation. The projectshavebeenimplementedinvillages
of KohimaDidtrict (Nagdand), Aizwa Didtrict (Mizoram) and Rupaichiri cluster (Tripura).

RWHSin Kijumetouma (Mizoram) RWHSin Zhadima(Nagaland)

Community managed technology solution, covering a population of 7320 people spread over 6
villages, to addressthe challenges of surfacerun off dueto hilly terrainleading to low per capita
availability inlean periodsfor villagesstuated at hilltopsin Nagaland hasbeenimplemented fully. The
scientific rain water harvesting systems, coupled with disinfection, installed with the support of local
community and Churches, have assured drinking water quality for the people of thecluster.
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Technology solution, covering apopul ation of 9634 peopl e spread over 6 villagesin Rupaichiri
Cluster, South TripuraDistrict, Tripura, to addressthe challengesof surface run off dueto hilly
terrain, leading tolow per capitaavailability inlean periods, hasbeenimplemented fully. The scientific
rain water harvesting approach, coupled with integrated water management practices, hasassured
drinking water supply for the people of thecluster.

I ntegrated water technol ogy solution to addresslow per capitaavailability covering apopul ation of
1200 peoplefor village Hmunpui in Mizoram to addressthe challenges of low per capitaavailability
and surfacerun off dueto hilly terrain leading tolow per capitaavailability inlean periodsisunderway.
Thestientificranwater harvesting, ingtaled by involving community and using roofsof school buildings,
Churchesand afew closdly located individua houses, isexpected toincrease water availability from
20 pcd currently to 40 Ipcd for the people of the cluster.

1.5 Remotely monitor ed and controlled RO plant for desalination of seawater :

An energy recovery membrane based remotely monitored processfor addressing chal lengesrel ated
to deficit of assurancefor drinking water quality, alkaline earth metal salt salinity and hardnessand
biological contamination covering population of 12500 at Ervadi panchyat and Mullimunai panchyat
in Ramanathapuram district of Tamilnadu hasbeen operationdised for seawater desalination. Council
of Scientificand Industrial Research (CSIR)-Central Electronics Engineering Research Ingtitute
(CEERI) RFilani and CSIR-Centra Salt marine ChemicalsResearch Ingtitute (CSMCRI), Bhavnagar
havejointly designed and devel oped remotely monitored and controlled high capacity reverseosmos's
(RO) system for desalination of seawater. The project is aimed at design and development of
automation systemfor high capacity RO plant for desalination of seawater thusmaking it potable.
Themonitoring and controlling of the RO plant isdonewith two technol ogies based on Linux and
embedded system. A handheld water parameter measurement system and embedded backwash
controller have also been developed and tested during the project.

= | Cond/TDS Meter |
I | Turbidity Meter |

— | pH meter |

Bustes Pump

High Pressure Pusgps

[ 1
) amd| Relay Unt
Propertional Vabves

RO Membrane

- | Embedded
Controller Unit

Embedded Controller
Unst, Relay Unst and
Sampling Chiambe
amplinag Chiamber ™ | Sampling Chamber

Assembly

Remotely monitored and controlled RO plant for Embedded Controller Unit, Relay Unit and sampling
Desalination of Sea Water chamber assembly
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2.2

I nter national Cooperation
New Indigo - Networking Pilot Programme in thearea of water

New Indigo programme was mounted to reinforce the Indo-European Union (EU) cooperationin
thematic areasof mutual interest. The open call wasmadelast year under theprogrammeinthearea
related to water. 9 projects were supported with focus on treatment and management of waste
water, including applicationsinindustry and agriculture, and green chemistry applied toweater purification
including drinkingwater. Duringtheyear, 59 exchangevisits of researchersin different disciplines
of science and engineering took place. 7 workshops were held between the Indian and EU
partnerstoreinforce strong scientific links with select countries. 18 publications have been reported
from these projects.

Thehighlightsof theresearchwork in progressare:

e  Developing enzyme supplemented Membrane based bio-reactor (MBR) for degradation of
recd citrant compoundsfrom industrial wastewater.

e  Treatment of arsenic, fluoride, pharmaceutica wastewater and mining waste water.

e  Soil andWater Assessment Tool (SWAT) hydrologica modd ling to estimate nutrient and sediment
loadsand to quantify the effects on water quality of downstream river reachesand reservaoirs,
including theidentification of pollution sources.

e  Approachesfor Nano particle based light-activated decontamination
e Effortstodeveoptheguiddinesfor margina quality water.

e  Development of Advanced Modelling, control and decision support tools for municipal
wastewater treatment plants

e  Experimenta investigationson dairy waste SWAT hydrologica modelling to estimate nutrient
and sediment |oads and to quantify the effectson water quality of downstream river reachesand
reservoirs, including theidentification of pollution sources.

o Effortstodeveoptheguideinesfor margind quaity water, textilewaste and car washingwaste.

e  Processof primary anaerobic treatment and post anaerobic studiesfor nutrient remova andthe
addressing the challengesinanaysisof pharamceutical and persona care products.

e  Preparation of Fe-embedded membraneanditsuseinremoval of microbesfrom natural water
Dutch IndiaWater alliancefor Leadership Initiative(DIWALI)

Dutch IndianWater Alliancefor Leadership Initiative (DIWALI) envisagescost optimization of Dutch
solutionsfor applicationin Indian context through vibrant Public-Private-Partnership (PPP). Both
Indian market and innovation systemsoffer opportunitiesfor cost optimization of designed solutions
inthewiddy varying societal contextsof India. Thereremainsan untapped opportunity for both The
Netherlandsand Indiato forgean dliancein thewater sector in devel oping affordableinnovationsfor
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applications in both emerging and developing economies. After signing of a Memorandum of
Cooperation between Indiaand the Dutch, open call wasissued for submission of project proposals,
whichincludeformulating project ideas, involving potentid partnersfromindustry and user community.
Thefirst such proposa hasbeen devel oped by Oxive and Vadodara Urban Devel opment Authority
(VUDA) on new urban sanitation. The concept of new urban sanitation system, which essentially
involved electro coagul ation with anaerobic digestion with energy recovery, canrunin continuous
mode. The project partnerswere carrying out more detailing of project to consider it further.

3. R&D Projectsinitiated duringtheyear
Somesignificant R& D Projectsinitiated during the current year are:

% Mapping of Seawater Intruded Zones (with specid referenceto chloride) in coastal aquifersof
Digha-Shankarpur beach, PurbaMedinipur Dist, West Bengal.

« Deveoping Computer Based Modd for Impact Assessment of Watershed Development and
Building Capacity in Tamil Nadu.

+ Removal of Herbicidesfrom Water by Advanced Electro-oxidation Processes.

% High performance multifunctional modified guar gum for wastewater and industrial effluent
treatment.

« Development and Evaluation of Automatic Timer Based Variable Speed Devicefor Sprinkler
System.

«  Deveopment of macrocydicligandsand dendritic wedgesintercal ated | ayered double hydroxide-
based water filtersfor affordable potable water.

% Study to assessthe performance of bio sand filter and availabletechnol ogiesfor theremoval of
iron, suspendedimpuritiesincuding pathogensfrom drinking water in KhordhaDidtrict of Odisha

+«  Groundwater modeling for hydro geological characterization of Hazardous substance release
stes- A casestudy of Pydibhimavaram Industria area, Srikakulam, A.P.

+«  Sudtainabledecentralized waste management in urban residential aress.
% Development of integrated membrane processfor wastewater treatment and reuse.

< Scientific Evaluation of Water Purification Systeminthe State of Sikkim- Phase-11: Selection,
I nstallation and Assessment).

< Deveopment of Preciseand Red Time SimulationWatershed M oddling System Using Advanced
Geogpatia and Soft Computing Methods.

s Highly efficient and cost-€effective preparati on of nano-porous carbon by microwavepyrolysis
water purification.

«  Treatment of rgject water from defluoridation unitsthat are based on reverse osmosisunits.
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s Development of Novel Artificia Naked Eye Fluorideion Receptors.

«  Development of column adsorption mediawith enhanced fluorideremoval capacity by mixed
meta oxyhydroxide-bio polymer composite beads.

«  Deveopment of multi-pollutant removing, water distillation and purification systemusing solar
energy.

s Development of Dielectric Barrier Discharge based plasmasystemfor portablewater purification.

«  Utilization of Plant Bioresourcefor biosorptiveremoval of dyesfromwater.
TECHNOLOGY SYSTEMS DEVELOPMENT PROGRAMME (TSDP)

Technology Systems Development (TSD) programme supportsactivitiesaimed at devel oping and
integrating technol ogiesto evol vetechnol ogy systemshbothin theadvanced/emerging areasand intraditiona
sectors/areas. Under the programme, feasibility of freshideas/ conceptsisassessed for their potential
conversion into useful technology/product. Thefocusison inter-disciplinary, multi-institutional
technology feasibility and development of technologiesin certain identified ar eas.

The primary objective of the programmeisto facilitate and support development of products or
techni ques/technol ogy aimed at specific end use. The programme stresses on clearly identifying the needs
for development of thetechnol ogy so that the devel opmenta effort could be useful tothetarget beneficiary.
It envisages active user involvement and association in the development effort. Theintentionis
that the products/technol ogies devel oped under the programme become useful for the benefit of the people
atlarge.

New Projectssupported

Thirty six new projectsunder Alternate Fuelsand Technology Systems Devel opment have been
supported.

1. AlternateFuels(8 new projectsweresupported):

Thefocusof activitiesunder thisprogrammeismainly on technology related applicationsand system
integration in bio-fuels. The department hasthe mandate to support R& D related to development,
demongtration and field tria sof varioustechnol ogiesrelated to bio-fuel for various applicationsand
activitiesto promotethe use of bio-fuelsand utilization of their by-productsto produce val ue added
chemicals. Following projectswere supported in thisareaduring the year:

2. Technology Systems Development Programme (28 new projects were supported):
Technology systemsfor areaslike sensors, biosensors, medical applications, software and hardware
for detection and monitoring, material development, civil engineering, energy storageetc. Thetwo
magjor initiativestaken under the programmeinclude:

a.) Generation of Hydrogen

Inorder to develop apractica and economically viable devicefor the production of Hydrogen
from photolysisof water using solar energy, aprogrammefor generation of “ Solar Hydrogen :
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Energy from Water” wasinitiated during the year with an objectivesto build asolar energy
regimein Indiawith Solar Hydrogen Technol ogy, aclean source of energy, asanimportant
supporting pillar. The solar Hydrogen technology will ultimately reduce India sdependenceon
coal, oil and natural gas, providing energy security. A major project entitled “ Generation of
Solar Hydrogen” was sanctioned during theyear. Thisisamutli-institutional project and 11 T-
Kanpur, Jodhpur, Chennal, CECRI-Karaikudi and BARC-Mumbai areassociated inthisproject.
Progress of this project was reviewed during the year and the Committee appreciated the
progress of the project.

b.) Development of “FerroFluids’

Inthe quest for novel domainsof S& T exploration, Ferro Fluidsisfound to bean exciting area
of S& T pursuit with excellent academic interests, research opportunities, devel opmental

chalenges, application avenues, deviceinnovation progpects, and businessopeningsetc. Globaly,
monumental work isdonein Ferrofluids, Flow behavior, Magneto Rheologicd Fluids, Magneto
Rheological finishing, Electro Rheological fluids, Magneto-Hydro dynamics, Magneticlonic
liquidsand many associated areas of ferrofluidsintermsof synthesis, characterization, gpplication
areas, deviceinnovation and development. 6 new projects have been supportedinthisarea.

M ajor achievements: Technologiesdeveloped and undergoingtrails

1. Distress dignostic performance evaluation for bridge management system for concrete
bridges—phase-11 i.e. Development of a prototype of visual inspection unit sponsored to
CoEFM (MERADO), Ludhiana

CoEFM, Ludhiana/l CRRI New Delhi has successfully developed thefirst indigenoudly developed
MobileBridge Inspection Unit (MBIU) to enable the bridge inspectorsfor conducting 100 Percent
bridgeinspectionwithin astipulated time period. Currently no such deviceisavailablein our country
whichwill facilitatethe engineersfor thispurpose and thereby most of the bridge remainsun-1nspected
or partialy inspected. Themechanismispurely el ectromechanica and endeavor hasbeen madeto

Mobile Bridge Inspection Unit (MBIU)
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keep it smple. Thedesigniscompleted to the satisfaction of the sponsor and ajoint patent isfiled for
thedesigned MBIU. Themobilebridgeinspection unit will provide accessto theintricate part of the
bridgeswithin 25 minutesof Structure Un-folding time (the sameactivity earlier wasdoneby locally
assembling and erecting temporary structures and thistakes approx. 15-20 days). The structural
engineers/ Operatorswith the help of machine can maneuver himself toadesired point for NDT test
etc. Thedeve oped system washanded over to CSIR-CRRI, New Delhi for field trialsetc during the
year.

Design and Development of 42 GHz, 200 kW CW/L ong Pulse Gyrotron

A multi-ingtitutiona project titled “ Design and devel opment of a42 GHz, 200 kw CW/Long Pulse
Gyrotron”, has been sponsored by the TDT. CEERI-Pilani isthe nodal centre and the participating
institutionsareBHU, Varanasi; [1 T(R), Roorkee; SAMEER, Mumbai; and IPR, Gandhinagar. The
IPR, Gandhinagar isthe user of Gyrotronsfor plasmaheating applications. The Gyrotronsdevel oped
asthe outcome of the present project will thus provide an import substitution and would createa
scopefor theexport of the Gyrotron aswell infuture. In addition, the execution of the project would
createadesign base not only for the Gyrotron but a sofor itsindividual components/subassemblies.
Furthermore, Indiajoining the consortium of I nternationa Thermonuclear Experimenta Reactor (ITER)
hasalso added avalueto the project. The project team will launch the devel oped Gyrotron soon.

Holistic approach for commercial processing of fruits and vegetables grown in western
Maharashtra sponsored to Institute of Chemical Technology (formerly UDCT/UICT),
Mumbai

A rangeof productsfrom kokum and Jamun are devel oped at | CT-Mumbai with industry partners,
M/sThree Pee solutions, Sataraand M/s Trilok Food India, Satara. Fortification with calciumis
successful. Ceredl bar recopiesare devel oped incorporating fruit pulp. Sometrialsweredoneat Site.
Dry products such as soup mixeswith vegetable flex were exhibited in the Chemical Engineering
Conference CHEMCON held at ICT-Mumbai during Dec 27-29, 2013, that wasinaugurated inthe
hands of honorable President of India Shri Pranabb M ukherjee. Another novel product —vegetable
candieswereprepared liketabletsand trail marketing isdonethrough pediatriciansfor consumption
by children ashedlthy food.

Development of Ankle-Foot Orthosis (AFO) for pressure offloading using advanced
technologies sponsor ed to CLRI, Chennai.

Risk factorsfor devel oping diabetic foot ul cersincludethe presence of sensory periphera neuropathy,
peripherd vascular disease, Lower limb muscledysfunction, atered biomechanics, e evated pressure
onthesoleof thefoot, and limitedjoint mohility. Thestructurd changesaongwith vascular insufficiency,
infection and uneven pressure distribution under the foot predi spose the person with diabetesto
develop foot ulceration. Foot pressures, shock, and shear can be reduced with appropriately fitted
shoes, insoles, and socks. Among the pressure offloading techniques, AFO offersl ot of advantages
for both physiciansand patients. But the current design and materialsused for fabrication of AFO
makethetreatment expensivewhichisnot affordableby the patientsin India. Thisproject dealswith
the new design and devel opment of AFO for patientswith diabetes having diabetic foot ulcer. A
movement analys slaboratory with four force platform and el ght numbersof IR camerasto capture
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thetempora- gpatial human movement datahas been established and studiesof human ambulationis
inprogress.

&
S

gn &

Gait laboratory- Shoe Design & Development Centre, CLRI,  Work station -Gait laboratory- Shoe Desi
Adyar, Chennai Development Centre, CLRI, Chennai.

5. Development of LTCC materialsfor general purpose applications sponsored to C-MET,
Pune.

Low Temperature Co-fired Ceramic (LTCC) isoneof theimportant multilayer circuit fabrication
technology that allowsmultilayer microwave circuitswith integrated passive components, creates
high dengty circuits, multi-chip modulesetc. C-MET-Punethrough thejoint funding from Technology
Systems Development (TSD) programme of DST and C-MET, has undertaken a project for the
development of indigenous LTCC materia sfor general purpose applicationswith an objectiveto
develop indigenous, mutually compatible LTCC materialssystem at pilot scale. Under the project,
thelaboratory scale development of LTCC tapescompleted by C-MET to befinetuned and scal ed-
uptopilot scale.

6. Development of metal nanoparticlesdoped carbon aer ogel based new H, gasstor agesystem
for fuel cell & other applications sponsored to Aerogel Lab., C-MET, Thrissur, Kerala

Hydrogen storagemetal doped carbon aerogel shasreceived consderableinterest duetoitspotentidity
to store H, viaphysisorption, which can betransported/delivered easily for specific gpplications. In
thisproject, various aspects of metal nanoparticlesdoped carbon aerogelsand their hydrogen storage
capabilitieswere proposed and studied. C-MET-Thrissur hasdeveloped Ni, Co- & Pd-nanoparticles
doped carbon aerogel s, having the surface areas of 1600-2000 m?/g by sol-gel techniquefollowed
by supercritical drying, pyrolysis& surfacetreatment. Various aspectsof aerogel synthesiswere
studied and optimized the processtechnology inlab scale. A prototypeH, storage devicewasalso
fabricated and demonstrated its performancewith different carbon aerogel sincluding other carbons.
Two Indian patentswere applied under the project.
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Prototype device for storage of H, in carbon aerogel (in-set: Pd-doped carbon aerogel)

7. Designed biomaterial devicesfor limb salvageimplant for distal femur, proximal tibiaand
proximal femur sponsored tol1Sc, Bangalore

Asthepopul ation ages, the number of orthopedi ¢ operations performed for human beingsisexpected
toincrease. Also, various diseases such as arthritis, cancer, and traumacan |ead to skeletal defects,
requiring thereplacement or restoration of thelost bone. The autograftsand/or all ografts can be used
to restorethe areas of bonelosswith limited supply of graft materials.

Inthe above context, an effort has been madeto develop the surgical implantsof bioactivematerias
(e.g. hydroxyapatite) in order to match requirements of Indian population. The development and
biocompatibility assessment of 3D implant deviceswith gradient porousarchitecture, which should
idedly exhibit excellent bonein growth propertieswith reduced € astic moduluswastargeted. Inthe
above perspective, thetheme of thisproject isto devel op patient specificimplantsbased onthe CT
scanimage of the specific anatomical part of the osseous system, followed by adoption of innovative
processing strategy to obtain desired shaped implant materials.

INSTRUMENTATION DEVELOPMENT PROGRAMME (I1DP)

Thelnstrumentation Devel opment Programme (IDP) promotesR& D programmesfor indigenous
development of instrumentation. Thethrust areasinclude M edical and Hedlthcare; Anaytical; Indudtrid;
and Sensors& Allied Instrumentation.

New Projectssupported

Twenty new projectsintheareaof textile, quality control, agriculture, food processing, medica and
hedlthcare, veterinary and sensor based instrumentation have been supported with industry collaboration
at variousNationd ingtitutes/ Universities Engineering and Medica colleges.
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M ajor achievements: Technologies Developed, Transferred and Commercialized under IDP

1. AV Magnivisuaizer, adevicedeveloped by Institute of Cytology and Preventive Oncology, Noida,
Uttar Pradesh was dedi cated to Nation by Honorable Health Minister Dr. Gulam Navi Azad on 23rd
Dec. 2013. The low cost battery operated device was proven to be efficacious in screening of
cervical cancer and trialsare being donefor screening of oral cance.

AV Magnivisualizer, equipped to work on a 12-volt portable rechargeabl e battery

2. Design & development of electro-active sensor fabricsfor monitoring body kinematicsand
vital signsby Deptt of Textile Technology, PSG College of Technology, Coimbatore.

Thestrain sensor isaunique devicewhich can track the kinematic movements of elbow angle/
kneeangle. Theelastic tapeisfixedto ebow deevewhichinturnisput on patientsfor elbow angle
measurement. The sensor isbeing validated against goniometer for live subjectsaswell aspatients
who are undergoing physiotherapy treatment. The pressure sensor is also aunique device for
monitoring breath rate. The contraction / relaxation of heart musclesasaresult of breathing can be
recorded by the capacitive pressure sensor (Figure.2). The sensor has been validated for cardiac
patients. The readings are compared with manual counting by cardiologist and are matching.

Elastomeric Tape Sensor Capacitive Pressure Sensor

|28 ANNUAL REPORT 2013-2014



3. Design and development of computerized instrument to measur ethevertical and in-plane
wicking char acteristics of fabricsby Department of Textile Technology, II T Delhi

A fully computerized instrument has been devel oped to measurethe vertical and in-planewicking of
fibrousmaterias. Thisinstrument measurestherate of water transmisson onthesurfaceof fabricwith
the help of capacitance principle. Theaboveinstrumental set-up allowsoneto examinetherate of
water flow, theamount of water spreading on the fabric surface and other important parameter in
horizontal and vertica conditions.

»,

Instrumental set-up for the in-plane wicking Complete set-up with real time data recording

4. Development of portable jute fibre strength tester by Indian Jute Industries Research
Association, 17, Taratala Road, K olkata 700088.

Themost important attribute of raw jute (which determinethe price and end-use application), the
fibre bundletenacity, isoften estimated objectively by hand and eye estimation, andrarely by an age
old instrument which istedious and time consuming. For quick and accurate strength estimation
IJIRA, in aproject sponsored by DST-1DP, with collaboration of industry partner C-Tronix, have
devel oped two different electronic bundle strength testers: one portable and manually operable
instrument for the farmers and another motorized version for quality control injuteindustry. The
promotiond activitiesto market theseinstrumentsto industry and JCI areunderway.

Portable jute fibre strength tester
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5. Indigenous development of table-top Surface Plasmon Resonance (SPR) set up by
Department of Physicsand Astrophysics, Univer sity of Delhi, Delhi.

Delhi University hasdevel oped alow cost table-top Surface Plasmon Resonance (SPR) measurement
setup aspart of theinstrumentation devel opment programme of DST. The setup hastheflexibility of
measuring optical and dielectric properties of any metal/oxidethinlayer inliquid, gasor vacuum
media. The system can be modified to be used for gas sensing, biosensing, temperature sensing,
magneticfield senang etc.

Table-top Surface Plasmon Resonance (SPR): ateaching aid

6. Development of trace gassensor using IR Laser absor ption technique for environmental
monitoring by Society for Applied Microwave Electronics Engineering & Research
(SAMEER), I T Campus, Mumbai

SAMEER Mumbai has devel oped alab prototype trace gas sensor, which can detect the harmful
gasesfrom the atmosphere at sub ppm level. Thisinstrument usesatunableinfrared laser source,
which absorbsthe gasmoleculeinsdeamultipassgascell. Thedetectionisdone using IR detector
and sgndsareacquired with high gpeed e ectronicsusing direct absorption and wavel ength modul ation
technique.

o LAB PROTOTYPE
@ |

Tunable Quantum Cascade Single Laser Trace Gas Sensor
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Preparation of amultianalyte EL1SA based array of bone markersfor the assessment of
bonehealth by National I nstitutefor Resear ch in Reproductive Health, Parel, Mumbai.

A battery of bonemarkersestimated by individual EL1SAsisgenerally used asadjunct for diagnosis
and management of osteoporosis. Themeasuring of thesemarkersindividualy by ELISAsisnot only
time consuming but isexpensive. Thereforean EL I SA based array isbeing devel oped to measure
thesemarkersinsngle ELI SAThisinitiativewoul d not only contributetowardsreducing our dependency
onimported and expensivekitsbut will ease performance.

ELISArray Multi-Analyte Plate Layout
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Multianalyte ELISA based array of bone markers

Healthy and safe home based on wireless sensor system for elderly people by Department
of Electronicsand Telecommunication Engineering, Center of Excellencefor Green Ener gy
and Sensor Systems, Bengal Engineering and Science Univer sity, Shibpur, Howr ah.

Owing to the globalization and rapid growth of nuclear families of theindustry many parentsare
forced to stay a one. To guarantee asafeand healthy home, anon-invasive gadget whichwill monitor
theregular activitiesindirectly without the use of any camerahas been developed. If thereisany
deviationfromthenormal activity likelyinginthebed for aprolonged timeevenintheday timeor not
goingtothetoilet for along time, therewill beawarning signal sent to thein-charge of the person or
to the nearest rel ative viamobile phone. The organization can thenimmediately send apersontothe
concerned houseto tacklethe situation. Thisgadget doesnot disturb the privacy of the person since
theregular activities of the person will never be exposed to anyone unlessthereisan emergency.

Design & development of proto-typeplasmatreatment system and processoptimisation to
modify the surface of polyester & nylon fabrictoimproveitsadhesion with polyurethene
(PU) & polyvinyl chloride (PVC) coatings/lamination by F.C.I.P.T., Institute for Plasma
Research, Gandhinagar, Gujar at

Textilecompaniesare continuoudy looking for innovative coating and laminating technol ogiesthet are
economical, flexibleand versatileto makenovel productswith high added values. Inorder toimprove
adhesi on between textile substrate and deposited coating or laminatelayer, plasmatreatmentisan
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environment friendly and economical dternative. Inthe present project, aprototype plasmareactor is
developed for fabric treatment and isinstalled at MANTRA, Surat. The polyester wastreated in
plasmafor 1 minuteand at different voltages. Thetreated polyester fabric was coated with PV C. The
adhesi on between fabric and coating wasimproved by 30 —40% after the plasmatreatment.

Rl
LIRS

-
& }_‘l'.'-.-!

TETT

Plasma reactor developed by FCIPT, IPR and functioning at MANTRA, Surat

PATENT FACILITATING CENTRE (PFC)

DST hasinitiated the Patent Facilitation Programmein 1997 toimplement the patent regimethrough
Patent Facilitation Cell (PFC) created under the umbrellaof Technology Information Forecasting and
Assessment Council (TIFAC, DST autonomousinstitute). PFP hasbeenintheforefront of the national
scenein creating avarenessabout Intellectua Property Rights(IPR) such aspatent , geographical indicators
,industria design, copyrights, new plant varieties, eectronic circuitsand traditional knowledgeetc inthe
country, ass sting scientistsand technol ogistsin protecting their inventivework, spreading the PR culture
totheStatelevel, evolving policiesat the Nationd level, providing technical input to thegovernment on PR
related i ssuesand interacting and supporting other government departmentsin protecting their innovations.
PFP hasamechanismto extend full technica and financid supportto R& D indtitutes, universities, educationa
ingtitutionsand schoolsin protecting their inventionsin Indiaand abroad.

Under thisprogramme, department hasa so established the 26 Patent Information Centres = (PIC'S)
inthevarious statesto further expanding the network these PIC’ shave been assigned thetask to openthe
Intellectual Property Cellsinthe Universities (IPCU’S) sofar 71 intellectual property cellshas been
opened at various state Universities.
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Major activitiesand achievements
e |PFacilitationthrough PFC

87 requests for patent filing were evaluated & reviewed. Out of these, eleven (11) cases were
recommended for patent filingin India. Earlier patent filingin Indiawerereviewed with respect to
request for filing patent in other countries, eighteen (18) caseswere recommended for foreignfiling
and 2for PCT filing as per the detailsmentioned bel ow:

SNNo | Applicant and country of filing Patent Filing [ Evaluated and
request/cases | recommended
received/handled | for filing/filed

1 UniversitiesGovt R& D Institute for Indian Patent filing 87 1

2 Universities’Govt R&D Institute for Patent filing in other countries ) 18

e  Supporting | P Facilitation of INSPIRE Projects

PFC sent team of 1P experts, PFC officersand women scientiststo INSPIRE exhibition heldin New
Delhi during October 2013 to study about 950 model s/proj ects demonstrated by studentsfromall
over Indiafor possible patentability of project exhibits.

SNo | Applicant and country of filing Patent Filing request/cases | Evaluated and recommended for
received/handled filing/filed

1 INSPIRE project for patent filing 509(only completefiling 85 provisional out of which
inlndia2011 this year) 10 complete

2 INSPIRE project for patent filing 1100 33 provisional
inIndia2012

3 INSPIRE project for patent filing 950 230 cases Under process
inIndia2013

° Establishment of New Patent | nfor mation Centers;

Patent Information Centres (PIC’s) have been established at Srinagar , J&K and at Mumbai,
Maharashtra

INTER-SECTORAL SCIENCE & TECHNOLOGY PROGRAMME

National Programmeon Carbon Sequestration Resear ch (NPCSR)

The programmewhichwasinitiated in 2007 continued during theyear. The geneses of thisprogram
wereglobal concern about GHG emissionsespecialy CO, emissonswhichisamajor contributor to GHG
emissionsresponsiblefor globa warming. The current measuresto adopt green technol ogiesaone may
not be sufficient to address the problems of CO, build up. Thishasled to increased interest in anew
strategy termed Car bon Captur eand Sequestration (CCS). Under thisprogrammefour broad thrust
areaswereidentified for R& D support initially which enlargesinto 12 areas over the period of time.
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During theyear, 45 proposalswere mobilized, evaluated and sent for peer review by the experts.
ProgrammeAdvisory and Monitoring Committee recommended fourteen new projectsreceived from
variousuniversties, nationa laboratoriesetc. The programmehasexpended in 21 Statesacrossthe country.
During theyear four Programme advisory and Monitoring Committee Meetingswereheld. Total 35 new
proposalswere eval uated and reviewed the progress of 41 ongoing R& D pr o] ects so asto assessthe
quality of work, research output and advice on mid-course changes based on the R& D outputs and
technologica changes. The specific achievementsof the project/programme during the current year are
givenbeow:

.  Mechanism and thedynamicsof carbon storagein the Sundarban Mangrove:

Thedynamicsof carbon soragein thedifferent compartment such assoil, water, forest inthe Sundarban
Mangrove Ecosystem and their respective turn over time has been studied at CalcuttaUniversity,
Kolkata. Developed Allometric model for total carbon stocks of mangrovesand filed patent. Nine
research papersare published in thejournal of repute. Allometric equation derived from the data
collected from Sunderban mangroveforest could be applied to other mangrove areasin India

II. Carbon dioxideCapture, Sequestration and Production of M ultipur posefuels

Hydrogen, Methane and Bio diesel through Algae route through Post combustion CCSon afossil
fuel fired Plant has been successfully demonstrated at the Carbon dioxide sequestration Pilot Plant at
the State Technological University Bhopal. Thispilot project revalidated the possible use of the
amine absorption system to strip the CO, from the flue gasses and also validated the dataon its
efficiency for aPower Plant. The pilot plant together with the Combustion GasAnayzer & Data
Acquisition System is being used for 4000 hrstrail run. A CO, Capture of over 93% has been
achieved using MEA solvent of 20% concentration. Therequired heat for stripping captured CO, is
3.88 MJper kg of recovered carbon dioxide, which isprovided by thelow pressure steam about
150°C and 2 bar pressurefrom the associated boiler of 100 kg/hr capacity. Hydrogen formationto
theextent of 21% by volumeisalso achieved.

Scale of carbon capture 20%
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Thisinterdisciplinary Project isexpected to resolve certain frontlineissuesin CO, sequestration such
asEnergy intensive process optimization intermsof cost of generation and devel opment of effective
Catayst for Methane, Hydrogen and Bio diesdl recovery through Algaeroute.

[11. Development of Screening Criteriafor SalineAquifersand other Geological Sinksin Ganges
Basin adjoining Rajasthan and Vindhayan Basin for CO2 Sequestration / Stor age:

Mapping of Global Hydro-geological Solutions, New Delhi studied and mapped the deep saline
aquifer in part of the GangaBasin, Vindhayan Basin and Bikaner-Nagaur Basin of Rgasthan uptothe
depth of 1100 m bgl. The mapping of deep saline aquifers provide the basicinformation of the cap
rock and the presence of deep saline aquifers, thusitisthefirst important step towards compiling
informationfor total screening criteria. Theimportant highlightsare:

i.  TheVindhayan Basin does not have the deep saline aquifer therefore do not represent the
feasbleareafor thefuture study

ii.  GangaBasin,though havedeep sdineaquifersinthequaternary aluvia formation but they are
above the basement rock therefore does not meet the basi ¢ screening criteriaunlessthe deep
salineaquifer below the Shiwalik rockswhich are more than 1200m deep are mapped.

iii.  Nagaur-Bikaner Basinin Rgasthan hasthe degp sdineaquifersbel ow the sedimentary formation
assuch meet both the screening criteriai.e. Cap rock and the deep salineaquifersbelow it. The
first gpproximation givesthat storage of 500 Mt CO, ispossible. Thefresh-salinegroundwater
interface of Bikaner- Nagaur isshowninthepanel diagram below.

Fresh-Saline ground water Interface
Nagaur-Bikaner Dt, Rajasthan- 3d image
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V. Carbon Sequestration Studiesin Forest and Agro ecosystems:

Carbon sequestration potentia in plantation forestry and agricultural land usesare studied at different
locationsand good amount of databeing generated on soil carbon, improved management of cropland
and grazingland, better agronomic practicesincluding gpplication of fertilizers, tillageand incorporation
of crop residuesinto soil, restoration of organic matter and amelioration of degraded lands, improved
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water management, crop rotations, changeinland use (such asconversion of cropland to grassland),
agro-forestry and improved livestock & manure management were studied in GBPUA& T, Pant
Nagar, Central Soil and Sdlinity Research Ingtitute, Karnal etc.
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Figurel: Shareof total SOC pool occupied at different altitudes
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Figure2: Sector wideglobal anthropogenic GHG emissions

Thefindingsof thepresent sudy will contributeto biodiversty conservation and sustainablemanagement
of thetemperateforests. Theseanthropogenic disturbances not only influencethe soil, nutrient and water
conditions, but also influence climatic conditions. The conservation and management of biodiversity of
theseforestswill beimportant for the sustainability and improvement of soil carbon and water conditionsof

theregion.
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Significant projectssupported under NPCSduringtheyear 2013-14 arelisted below

e  Carbon-Silicacompositematerial fromricehusk for CO2 capture.

e  Evauation of Carbon Sequestration ability plantation cropsin Bastar region of Chhattisgarh.
e  Synthesisand characterization of high adsorbentsfor CO2 capture

e Anintegrated green processfor biological carbon sequestration coupled with domestic sewage
remediation by algaein closed photo bioreactor and subsequent utilization of biomassashbiofertiliser.

e  Aqueousminera carbonation of magnesium silicatesand mineral trapping of CO2 intheultramafic
suite of rocks, Sukinda, India, petrological and experimental studies.

e  Devdopment of Surfacefunctionaized polymers(SFPs) for highly efficient separation and capture of
carbondioxide.

o  CO2squedtrationusing hyper salinemicroagae: Selection, optimization and large scaledemondgtration
through raceway pond cultivation.

e  Evauationof indigenousfreshwater algal speciesfrom southern Assam (Northeast India) for Carbon
Sequestration.

e  Techno-economicAssessment of CO2 capture and storage potentia inlndia.

e  Mapping SundarbansAlgaefor CO2 sequestration inin-situ and in-vitro condition.
e  Deveopment of green processfor CO2 sequestration using high rate algal ponds.

e  Discovery of novel absorbentsfor enhanced CO, capture.

e  CO2 sequestrationin Marine Hydrate Sedimentswith simultaneous CH4 Recovery.

e LifeCycleandtechno-economic assessment of algae-based CO, sequestration and conversionto
value-added products(food, feed and fuel)

The mechanism called Science and Technol ogy Advisory Committee which wasinitiated with the
initiative of the department under the Ministriesnamely Steel, Coal , Minesand Enviroment & Forest
continued during theyear. The salient featuresof businesstransactedinthese STACsisgiven below:

Ministry of Stedl :

Empower ed Committee (EC), met once during the year under the chairmanship of Secretary,
Sted. The Secretariat participated in thismeeting and facilitated decision making through evauation of the
R& D projectsby theexpertsinthearea. Total 10 new projectswerediscussed and 9 new were approved.
The progressmade in 8 completed projects were discussed. The progress of 8 on going projectswere
asoreviewed.

Evaluation Group (EG) Empowered Committeeis serviced by the Evaluation Group which peer
review the proposal received for funding from Steel Devel opmnt Fund and recommendsthe proposalsfor
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approval of EC, met four times during the year . The secretariat participated in these meetings and
provided their inputsin theform of commentson number of prog ctsdiscussed inthese meetings. Total 37
new projectswere discussed and 19 new were recommnded. 5 completed projectswere al so dicussed.
The progressof 2 projectswerealso reviewed.

Ministry of Mines:

Sanding ScientificAdvisory Group (SSAG) under Min. of Minesmet two timesduring theyear
under thechairmanship of Sectrary, Mines. |S-STAC secretariat, DST participated inthese meetingsand
provided their suggestions/ commnetson various projectsdiscussed. Total 16 new projectswerediscussed
and 10 new were recommnded. 8 compl eted projectswere discussed. The progress of 2 projectswere
asoreviewed.

Ministry of Coal:

Sanding Scientific Resear ch Committeg(SSRC) under Min. of Coal met two timesunder the
chairmanship of Secretary, Coal. Total 12 new projectswere discussed and 6 new were recommnded. 5
completed projectswere also dicussed.

Min. of Environment and For ests (M oEF):

NATIONAL CLEAN DEVELOPMEENT MENCAHANISM AUTHORITY (NCDMA), IS
STAC secretariat participated inthemeetngs of the CDM A asamember and offered comments/ suggestions
on 450 proposasdiscussed inthe six meetingsheld during the year.

SECURITY TECHNOLOGY INITIATIVES

Research programmesunder Security Technology Initiativeswerelaunched under the aegisof Centre
for Strategic Initiativesin Indian I ngtitute of Science, Banga ore. Eight projectsweresupported intheareas
of Video Analyticsand Sensor Development. The projectsarein the advanced stages of completion.

The Department in association with Federal Ministry of Education and Research (BMBF) Germany
organised aworkshop on* Civil Security Research” at Indian Indtitute of Science, Bangdore. Theworkshop
was conducted with the objective of mutua understanding of the scientific and technical capabilitiesinthe
areasof civil security and toidentify futureareasof collaboration andinitiatejoint projectsin the areas of
civil securities. It was envisaged that the projectswould be, at alater date, be considered under the
bilateral normsof Indo German S& T corporation programme.

The background work for the project was done by the Indian Institute of Science, Bangal ore and
BMBF, Germany. Centrefor Strategic Initiative at Indian Ingtitute of Science, Bangal oreiscoordinating
thisactivity under DST’ s Security Technology Initiative. Subsequent to the workshop both Indian and
German sides collaborated and evolved research proposalsin Collaborative mode. Thefollowing three
areasof researchinthe Civil Security hasbeenidentified -

1. Vulnerability of Trangportation Strictures, Warning and Evacuationin case of Mg or Inland Flooding
(FloodEvac)

2. Vuneabilitiesand Volunteerism
3. Sensor based Security and Emergence Management System for underground Metro (SensedMetro)
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FLY ASH UTILIZATION & MANAGEMENT

In India, almost two-third of electricity demandsisstill met by Coal and thetrend isexpected to
continuein the foreseeable future. Generation of Fly Ash, which is produced when coal isburntina
Thermal Plant to produce electricity, has been on a steady rise and more so in the past twenty years.
Presently, annual Fly Ash generation from variousthermal power plantsin Central, State, Private, and
Captive sectorsisestimated to be over 200 milliontonnesand it isexpected to riseto over 300 million
tonnesby end of X11 Plan. However, the concerted effortsof various stakehol dersand pioneering initiatives
catalyzed by Hy Ash Unit (FAU), an offshoot of theerstwhile Fly Ash Mission, haveresultedintreating Fly
Ashasauseful & usableresourcefroman environmental ly hazardouswaste material.

Fly Ash Mission was commissioned in Department of Science& Technology (DST) in 1994, at the
behest of many stakeholders but primarily Ministry of Power (MOP) and Ministry of Environment &
Forests(MoEF). Their focussed actionshaveresulted in gainful utilization of Fly Ashto theextent of about
100 milliontonnes per annum currently from ameager 1 milliontonnetwo decadesago. Thishasaso, in
turn, substantialy reduced annua CO2 generation bes des congderabl ereductionin consumption of various
mineral resourcesas Fly Ash hasbeen found to beagood subgtitute.

Objectives:

Theterm of the Fly Ash Mission got over in 2002 but DST opted to continue the good work because
eventhoughit wassuccessful in meeting most of itsstated objectives, the Mission aso brought forth many
new chalengesfor Research & Development (R& D). ThusHy Ash Utilization Programmewaslaunched
based on the experience garnered during the currency of the Mission, which waslater renamed FAU that
isnow aconstituent of the Department. The broad objectives of the FAU can be summarized as:

e  Topromotemaximum utilizationof Fy Ash

o Tofogter mutualy beneficid interactionsbetween the producers, regulators, facilitatorsand theusers
of FlyAsh

e  Useof Fly Ashincement, concrete, bricks, boards, pavement blocks, structural fills, embankments,
filling & reclamation of mines, sourceof micro-nutrientsinagriculture, andsoon

e Tobdievariousmyths& arguably false propagandaagainst Fly Ash asatoxin and environmentally
hazardousproduct

e Introduction of Fly Ashinacademic curriculum to generate awareness about its various aspects
amongst students pursuing degreesin engineering, to start with

e  Preparation of basdinedocuments, technol ogy forecast reportsfor identified areasof Fly Ashutilization
and management

e  Topreparearoadmap for futureactivitiesand to aid the policy and strategy planning
Activities& Achievements:

In about two decades, over 80 projects aimed at addressing abroad spectrum of issuesrelated to
utilization and safe management of Fly Ash have been commissioned in many leading academic ingtitutes
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and R& D organizations, among others, who havejoined handswith industry tofind lasting solutions. They
have aso been encouraged to create awareness among stakeholders by conducting workshops and
organizing conferences.

Themagjor utilization areasof Fly Ashareoutlined below:
Manufacture of Portland Pozzolana Cement (PPC) and concrete

Manufacture of building productssuch as, Fly Ash lime/cement bricks/blocks, tiles, clay-ash bricks,
etc.

Back filling/reclamation of open cast mineswhich have either been exploited and/or abandoned and
asofor stowing of underground mines

Construction of road embankment, low lying areadevel opment, structural fills, and soon
Asasourceof micro nutrients/ soil amendment in agriculture and wasteland devel opment
Economica sourceof valuablemetals, minerals, chemicals, etc.

FAU hasbeen ableto bring academia& industry together on common platformto examine& andyze

the practices currently invogue, assesstheir suitability in thelight of the existing regul ationsand propose
end-to-end solutions, devel op cost effective & environmentally sound techniques & strategies, forecast
the much needed technol ogical interventionsand share such experiences & expertise.

In addition, during the year under report, some of the mgjor projects supported by FAU that were

completed are outlined below:

“Basdline Document for Fly Ash Utilization/ Management Areasin Coa & Mining Sector”
“Technology Forecasting & Assessment of Future Fly Ashin Indi@’

“Technology Forecasting and Assessment for theArea” FHy Ash Utilizationfor Extraction of Minerals,
Materialsand High Va ue-added Products’

“Evduating Fly Ash Zeolitesfor Soil, Water and Nutrient Use Efficiency of Sweet Potato”
“Management of Nematode Fungal Disease Complex of Tomato using Fly Ash”
“Basdlinedocument for fly ash utilizati on/safe management in agri cultureand waste land devel opment”
“Exploration of potentids& feasihility of fly ashfor Agricultural applicationsinAssam”

“Synthesis, characterization and application of severd catalytic material sbased on coa generated fly
ﬂ]ﬂ

“Studieson theinfluence of fly ash seed pelting on growth and yield parametersin sesame’

“Application of Fly Ash on Farmers Fieldsin Rice-Wheat Cropping System for the A ssessment of
Technology”
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These reports and documents have provided the much needed missing links that may enable
stakeholdersto gainingghtsinto the current status of technology, existing practices, availableexpertisein
the domain, future trends, challenges & opportunities for R& D, and so on. For example, report of
‘Technol ogy Forecasting and A ssessment of Fly Ash Utilizationin Mining Sector’ by Indian School of
Mines, Dhanbad has given information on the future opencast mining technol ogy, future methodsfor
transportation of Fly Ash, technology of thethermal power generation for reduction of coa consumption
whichwill ultimately lead tolower emission of Fly Ashand aso on policiesregarding subsidies/incentives
to mining sector for usingit in place of any other material currently being used. Thereport also contains
relevant information that may help the stakeholdersto extract insightsfor taking appropriate strategieson
the basisof forecasted technology infuture, particularly after 5, 10, 20 years.

Further, 39 meeting of Indo-Russian Joint Working Group (JWG) was conducted during 17-21
September 2013 New Delhi aspart of Protocol of Intentionson Fly Ash Utilization and Safe Management
that was signed between DST and Inter-regiona Association“ Siberian Accord”, Siberian Federd Didtrict,
the Russian Federationin December 2011. During their visit, Russian del egatesinteracted with experts
from academicingitutesaswell asindustry. They alsovisited the National Council for Cement & Building
Materials(NCB), Balabgarhand evinced interestinfacilities& expertiseavailablethere, particularly for
R& D and manpower training.

FAU also supported Workshops, Conferences and Kisan Gosthis not only to generate awareness
but a so build capacity amongst various stakehol derson utili zation and management of Fly Ash.

Ash Generation Vs Ash Utilization
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NORTH EAST CENTRE FOR TECHNOLOGY APPICATION AND
REACH (NECTAR)

NECTAR isan autonomousbody of the Department of Science & Technology. Itsprimary mandate
isto deliver and deploy useful technol ogies, emanating from the public funded researchinstitutionsand
other sources, in consultation with the respective State Governments, after ng their application
potentials. Theactivitiesof the National Mission on Bamboo A pplicationsand the Mission on Geospatial
Applications have a so been subsumed into the Centre.

Nectar hastaken up technology delivery projectsin the areas of bamboo applications, establishing
MESHNET Sashigh speed wirel essconnectivity solutionsfor medica, educational and safety applications,
deployment of softwaredefined radiosfor improved connectivity among thesecurity and sefety infrastructure,
android based thin client productsfor educational purposesetc. Further, it hasinitiated projectsinthe
fieldsof processing technologiesfor ginger and turmeric, preservation of natural dyesetc

Amgor collaborativeinitiativewith the M eghalaya Basin Devel opment Authority aimstoimplement
sustai nable watershed management in the State. A similar programme has been started with the Assam
Water Research & Management Ingtitutefor the BrahmaputraRiver. NECTAR hasentered into partnership
with ColumbiaWater Centre, University of Columbia, USA to addressthe water and flood concerns of
the North Eastern Region. Another activity hasbeen started to find and implement solutionsfor theacid
mineflow related pollution of ground water in Meghdaya.

Nectar haslaunched projectsin the sectorsof natural dyes, bamboo boards, incensing technology
etc with the overall objectiveto integrate technol ogy, training and marketsin order to improveincome
levelsand productive capacities of thelocal people.

NECTAR hasalso piloted aproject for the setting up of aGene Bank to document and harnessthe
rich bio-diversity of the North East Regionin collaboration with Bose Ingtitute, Kolkata.

NECTAR ispresently assisting the Government of Assam in the setting up of aBio-technology Park
and Science City inthe State.

SYNERGY PROJECTS

Under Synergy Projectsscheme, following activitieswere continued/ initiated by Office of PSA to
theGol.

e Nationd pilot programmefor “Identification of Giftednessin childrenwith specia Focuson Science
& Mathematics’. Ingtitutionsviz. NIAS, Bangalore, University of Delhi and AgastyaFoundation,
Bangaloreisimplementing the projects. The programme has been successful in developing multiple
modelsfor identification of gifted childrenin scienceand maths.

e Initiated few integrated research projectstowards devel oping specific devices, sysemssuch asRouter
System, Network Management System, Integrated Thread Management A ppliancefor secure data
transfer.

e  Condtituted theApex Committeefor an Integrated Photonicslnitiativeand identified thethrust areas
for researchviz. Laser diodes& laser Diodearrays, Plasmonics & Fibrelasers.
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e Integrative research “ Sciencein Ayurveda’, studying basic concepts of Ayurveda & exploring
experimental models, protocolsetc. has been formulated. Ten research projectsexploring Bhasma,
Panchakarma, Rasayana& DoshaPrakriti concepts have been carried out.

e  Rura Technology Action Groups (RUTAGs) have been conceptualized asamechanismto provide
higher level of S& T intervention and support. It’san open platforminnovation strategy and centresin
eight 11 Tshave been established. Severd projects have been undertaken.

e  Programmeon Green Chemistry have beeninitiated and under thisfive sectorsof Indian Chemical
Industry e.g. Paper & Pulp, Didtillery, Dyes& Dyelntermediate, Drugs& Pharmaceuticalsand Bulk
inorganic chemicashave beenidentified for implementing Green Chemistry concepts. Two projects
under Dyes& Dyelntermediateswere developed. Scoping studieswereunderway in Pulp & Paper
aswell asDidtillery sectors.

e  Toenhanceacademiaindustry interactions CoreAdvisory Groups (CAGs) havebeen establishedin
theareaof machinetool devel opment, € ectronicshardwareindigenization. Under these CAGsprojects
have been catalysed for pre-competitive applied research.

e  ProgrammeonR&D inMedica Deviceshasbeeninitiated

e  R&D programmeinAdvanced Ultra-Supercritical Thermal Plants(AUSCTP) which arerelatively
lower carbon—emiss ontechnol ogiesand areimportant in the context of the climatechangethreat is
underway.

e Identified and nurtured latent capabilities and initiated project with DRDO and HESCO for
development of low cost stedl versionsof foot bridgesfor use by the civil population. Thesecan be
used during natural calamitiesfor movement in mountainousterrain. Project to identify various
technologiesrequired for handling terrorism and low intensity conflictshasbeeninitiated dongwith
DRDO.

Brainstor ming sessions. Brainstorming meetingswere held onthefollowingtopics:
e  Quantum Matter Physicsinindia
e  Food Processingindustries
e  Energy storagedevices(batteries)
e  Additivemanufacturing & Alliedtechnologies
e  Cyber Security
TECHNOLOGY COMMERCIALISATION

The Government of Indiaconstituted the Technology Development Boar d (T DB) in September
1996, under the provisionsof the Technology Development Board Act, 1995. The mandate of the TDB is
to providefinancia assistancetotheindustrial concernsand other agencies attempting devel opment and
commercial application of indigenoustechnology or adapting imported technology for wider domestic
gpplication.
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Thefinancid assistancefrom TDB isavailablein theform of loan or equity; inexceptional 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. Thefinancia
ass stanceis provided during the commencement, start-up or growth stagesof anindustrial concern. The
websiteof TDB iswww.tdb.gov.in.

Inadditionto thedirect support to industriesfor commercialization of indigenoustechnologies, TDB
continued to network with technol ogy focused Venture Capital Fund (V CF) to support technologically
innovativeviableventureswith the objectiveto spread itsalf by providing support to early stage ventures
for SMIEshaving innovation and innovative 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 assistance ispositioned to create techno-
entrepreneursapart from acting asabridge between devel opment and commerciaization of thetechnol ogies.
The scheme has progressed well and isbeing continued.

So far TDB has provided financia assistance of Rs. 100 lakh each as grant to 36 (Thirty Six)
Technology Business Incubators (TBIs) and Science & Technology Entrepreneurs Parks (STEPS)
aggregating Rs. 3600 |akh under Seed Support Scheme. This scheme has benefited entrepreneursfrom
STEPsand Incubatorsinvariousfields.

Duringtheyear, TDB signed 15 agreementswith industrial concernswith commitment of Rs. 83.73
crores out of total project cost of Rs. 302.65 crores and disbursed Rs. 76.76 crores to the assisted
companiesfor implementation of the projects. TDB’ssupport coversthe sectors of economy namely,
Hedlth, Biotech, Chemical, Engineering, Agriculture, Energy & Waste Utilization, Telecommunication,
I nformation Technol ogy and othersi.e. Seed Fund to incubatorsand investment in Venture Capital Funds.

New InitiativesDuringtheYear
(@ MoU between TDB, Indiaand bpifrance, France

During thevist of the French President in February, 2013, Technology Devel opment Board (TDB),
Indiaand OSEO, Francewhichisnow merged in bpifrance, France hasentered intoaMemorandum
of Understanding (M OU) on 14.02.2013 to promotetechnol ogica innovation collaborations between
the companies/ organi zationsand institutions of both Indiaand France.

(b) Innovative Venturesfor Technology Development (INVENT) with DFID

Technology Development Board (TDB), Government of Indiain partnership with DFID Indiahas
agreed to implement the incubation support component of * Innovative Venturesfor Technology
Devel opment (Invent)’ programme.

ThelNVENT isbascaly about Inclusive Innovationsand will address challengesand barriersacross
theinclusiveinnovation lifecycle, for thebenefit of up to 1m poor peopleat the bottom of theeconomic
pyramidinthelow income statesof Indiaand inlow income countries.
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Under theincubation component, crowd sourcing of about 250 potentia innovative businessideasor
enterpriseswill be doneand then support to providethemwith brick & mortar and virtual incubation
toensureat least 50 ‘ scalableand investment ready’ socid enterprisesaregenerated in Low Income
States of Indiaespecidly inthe sectors such asagri-food, health, energy and education.

Technology Day Function

The President of India, Shri Pranab M ukherjee gave away National Awards, on Technology tothe
industria concernsfor devel oping indigenoustechnol ogy onthe occasion of Technology Day, ingtituted by
Department of Science& Technology on11"" May, 2013 at New Delhi.

DRUGS AND PHARMACEUTICALS RESEARCH

The Drugsand Pharmaceuti ca sResearch Programme (DPRP) wasinitiated in 1994-95 for promoting
Industry —Ingtitution collaborationin drug and pharmaceutical s sector. Thisprogrammeaimsat enhancing
capabilitiesof ingtitutionsand Indian drugs & pharmaceuticalsindustry towards devel opment of new drugs
inal systemsof medicine. Important activitiesand achievementsof the programmeduring 2013-14 areas
following:-

New Projects Supported
e Collaborativeprojects.

1. Development of targeted stealth nanocarrier for dual delivery inthetreatment of oral cancer
sanctioned to SastraUniversity, Thanjavur and M/s. Orchid Chemicalsand Pharmaceuticals
Ltd., Chennai

2. Development of novel mycotoxin bindersfor the management for mycotoxicosisinanimal and
human sanctioned to Tamil Nadu Veterinary and Animal Sciences(TANUVAS), Chennai and
M/s. Neospark Drugsand ChemicalsPvt. Ltd., Hyderabad.

e Loanprojects

1. Deveopment of new drug deivery sysems(NDDS) for andgesic, anti-inflammatory and muscle
relaxant agentsfor novel Paracetamol injection and Dynapar AQ in European countriesby M/
s. Troikaa PharmaceuticalsLimited, Ahmedabad

2.  Clot specific greptokinase (SMRX 11), anovel thrombolytic for thetreatment of cardiovascular
disease: Humanclinical trial on SMRX 11 safety and efficacy by M/s Symmetrix Biotech Pvt.
Ltd., Chandigarh

3. Non-clinical and early clinical development studiesof PNQ-201 (A2BAdoR antagonist), a
new chemical entity discoveredinIndia, for effective oral trestment of patients suffering from
Inflammatory Bowel Disease(IBD)” by M/sAdvinus TherapeuticsLimited, Bangaore

e Facility project:

1. Nationd facility on community based cancer tissue bio bank for drug targetsby Indian Ingtitute
of Technology (11 T), Chennai
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Achievements
e Projects

1. A newinnovativedrug Mycidac-C for thetreatment of lung cancer was developed by M/s.
CadilaPharmaceuticalsPvt. Ltd., Ahmedabad through public-private-partnership of Drugsand
Pharmaceuti cal s Research Programme waslaunched on November 21, 2013.

2. Undertheproject “ Clot specific streptokinase (SMRX 11), A novel thrombolytic for thetreatment
of cardiovascular disease: humandlinical tria on SMRX 11 safety and efficacy” toM/s. Symmetrix
Biotech Pvt. Ltd., Chandigarh, phase-I clinical trialswere successfully completed and the
industry received permissionfrom DCGI to conduct phasel| clinical trials.

3. Agrantsin-aid project entitled, “ A clinical drug devel opment programmeto evaluate and
comparesafety and efficacy of new regimensof Lifecare sliposoma Amphotericin B (Fungisome
TM) againgt currently accepted therapiesfor thetreatment of KalaAzar : Phasell- A prospective,
openlabdl, non-comparative, sequentia, phase— 1, multi-centric study to assesssafety of single
doseregimen at two doselevesof FungisomeTM intreatment of Viscera Leishmaniasis(Kaa
Azar)” sanctioned to M/sLifecare InnovationsLtd Gurgaon has been compl eted. The study
has provided evidence for favorable efficacy, safety and tolerability profile of single dose
adminigtration of FungisomeTM i.v. 10mg/kgand 15 mg/kg for viscerd leishmaniad streatment.
Studieswere conducted at onesite- KalaAzar Research centre, Muzaffarpur, Bihar.

e Facilities

1. The facility project entitled, “ Strengthening of existing facilities with a special emphasisto
bioequivalence study of drug and metabolitesin plasma’ by Jadavpur University, Kolkatahas
resulted in several publicationsin national/ international journalswith Impact Factor 1to 4.
Fecility has1 SO and DCGI approva. Fecility created isextended to other ingtitutions/ companies
on chargeablebass.

2.A National Facility for Drug Development (NFDD) has been created at SaurashtraUniversity,
Rajkot (2007-2012) with contribution from DST, Government of Gujarat and Saurashtra
University. The NFDD complex isspread over 35,000 sqft. All sophisticated instruments
from DST grant arefully functional at NFDD Centrewhichinclude NMR instrument, Single
crystal XRD facility, GC, UPLC, HPLC, Elemental analyzer, Flash chromatography, TGA/
DTA/DSC, Water purification system, Stability chambers, etc. Many smal, medium and large
Pharmaceutical companiesin Gujarat & other places have been benefited by thisfacility.
Achievementsduring the project tenurewith hel p of thisfacility:

*  Severd lead moleculeshave beenidentified for treating cancer inflammeatory, TB
and HIV and further studieson going for optimizing theselead molecules.

*  Morethan 31 research publications have been published.

*  Morethan 800 students has been trained and got opportunity to study abroad for pre
doctoral, doctora and post doctoral studies.
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*  Faculties, students, industrid & pharmachemistsweretrained in these sophisticated
indruments.

* PG Diplomain sophisticated instrumentsrel ated to Pharmaindustrieswas started and
first batch of 32 studentshave got training on availableinstruments.

Thefacility project on neurotoxicity research to assst drug devel opment sanctioned to University
of Madras, Chennai has been completed. Establishment of thisfacility withinfrastructureis
essentia to assessneurotoxicity that can assist in devel opment of not only modern medicine but
asoinscientific evaluation of medicinal preparationsof Indian traditiona medicine so that they
can be made acceptableat international arena. Thefacility has several specialized equipments
like Transmission Electron Microscope (TEM) and ICP-MS. Thefacility wasinaugurated by
Secretary, DST on 7.8.2010. Specific labs have been established which include: Molecular
toxicology lab, Neuro & nano toxicology lab, Aquatic toxicology |ab, Behavioural toxicology
lab, Biochemical toxicology |ab and Toxicopathology lab. Severd personnel have beentrained
on the project through human resource training workshops. One research paper has been
facilitated. To accomplishthetask of self sustenance, investigations/ analysisof sampleisdone
at reasonable chargesin adherencewith ratesapproved by the University.

Thefacility for the development of herbo- metallic preparationsof Ayurveda, Unani & Siddha
established at SASTRA University hasbeen put to usefor researcherswithin SASTRA and for
other users. Some of the sophisticated equipments procured through DST grant areavailable
only at SASTRA in thisregion. Several companies/ industries, research laboratories and
educationd ingtitutionsare benefited by thisfacility. Thefacility hasresulted in seven research
publications. 3 Research Scientists/ Research Associatesand severa other technical personnel
havebeentrainedinthefacility.
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CHAPTER

S&T COMPETITIVENESS THROUGH ALLIANCES,
PARTNERSHIPS AND R&D MISSIONS

ENHANCING S& T COMPETITIVENESS THROUGH INTERNATIONAL
COOPERATION

INTERNATIONAL BILATERAL COOPERATION

International Division of DST hasthe mandated responsibility of (i) negotiating, concluding and
implementing S& T Agreements between Indiaand other countries; (i) providinginterventionson S& T
aspectsininternational forums. Thisrespongbility iscarried out by the Divisionin closeconsultation onthe
Indian sidewith the Ministry of External Affairs, Indian MissionsAbroad, S& T Counselorsposted at
Germany, Japan, Russaand USA, stakehol dersin scientific, technological & academicinditutions, concerned
governmental agenciesand with variousindustry associationsin India.

GuidingPrinciplesfor International S& T Cooper ation

DST isableto strategically leverage ‘ international collaborative advantage’ by building chosen
internationd alliancesand partnershipswith selected countriesthat can have perceptibleyidds, such as.

() R&D outputsthroughinternationd alianceswhich can contributedirectly to national R& D priorities
and outcomes,

(i) Accderaingingtitutional and human capacity building throughinternationa exposureand linkages,

(i) Enable new 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 areasaddressing global challenges;

(v) Absorbing experienceof existing globa researchfacilitiesinfine-tuning and/or coupling with upcoming
or exigting Indian researchfacilities;

(vi) Indidscontributionininternational mega-scienceprojects,
(vii) Empowering developing countriesin S& T; and

(viii) Promotinginnovation 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
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Bi-national S& T bodies, (V) Joint R& D centers, (vi) Virtua Networked centers; (vii) Utilization of large
scaeresearchfacilitiesabroad; (viii) Advanced training programs, (ix) Participationininternationa mega-
science projects; (x) Contributions to international non-governmental scientific bodies; (xi) Technology
summit, industrid fairs, S& T exhibitions; (xii) Fellowshipsand Visitation programsfor both Indian and
foreignresearchersand (xiii) Promoting academia-industry partnershipsoninternational leve, etc.

SALIENT ACTIVITIES CARRIED OUT DURING THE YEAR

New/ Renewal of Inter-Governmental S& T Cooper ation Agreements/MoU/ Programs of
Cooper ation were concluded by Indiawith Argentina, France, Japan, Republic of Korea, Kuwait, Portugd,
South Africa, Tunisia, Turkey and the United Kingdom (on Industrial R& D)

Joint S& T Committee/Council meetingswere held with Argentina, Australia, Belgium, Brazil,
Canada, China, Hungary, Japan, Netherlands, New Zeaand, Portugal, Russia, Sri Lanka, and Ukraine.
Governing Body meeting of the Indo- French Centrefor Promotion of Advance Research (IFCPAR) and
Indo-German Science & Technology Centre (IGSTC) wereheld during thisyear.

About 450 Joint R& D projects and over 60 Joint workshops/ seminars were supported.
Morethan 700 exchange visitstook place under varioushbilateral programsfor joint research, information
exchangeand joint useof facilitiesand seminarg training school s supported.

New programsof cooper ation wer einitiated with United Kingdom on Mathematics; Netherlands
on Smart Energy Gridsand Functiond Materids; New Zed and on Food Technol ogies; Russaon Innovative
R& D; Japan on Materials Science; South Koreaon Applied R& D; Applied and Industrial R& D programs
with Finland, Spainand UK.

Africa S& T Initiative: Thisinitiativeisamed towards capacity building and developing research
linkageswith African countriesthrough fellowships, training, twinning and technol ogy transfer with African
countries. Department in partnership with MEA awarded Sir CV Raman Fellowship to 135 Researchers
from 36 African countriestowork in Indian laboratoriesfor periodsup to Sx months. Two training programs
on Sustainable Development and Traditional Knowledge Systemswere conducted by TERI, Delhi and
JSS College of Pharmacy, Ooty during the period of report. Thesetraining programswere attended by
morethan 20 participantsdrawn from nearly 10 African countries. Asapart of thetwinning program aimed
towardsstrengthening of selected Africaningtitutions, 11Sc Bangdoreand ICGEB De hi wereidentifiedto
work with IM SP, Benin and Pasteur Institute, Tunisiafor preparing adetailed DPR.

Bilateral Research Projects

International interactionsthrough joint collaborative projectswith countries mentioned bel ow have
been instrumenta 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-upswith foreign partnersto
incubate feasibility of and/or scaling up of research, pilot scale production and high tech competencein
India; etc.
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Argentina: The 3rd meeting of India-ArgentinaJoint Committee on Science and Technology washeld on
October 02, 2013 at BuenosAires. It was agreed to step up the cooperation particularly in the areas of
Biotechnology, Ocean Science and Polar Research, Medical Sciencesand Health, Agriculture and Food
Technology, Information and Communi cation Technol ogy, Renewable Energy Sourcesand Manufacturing
Technologies. A Programme of Cooperation (POC) for the period 2013-15 was also concluded during
the meeting. In addition to the ongoing ten projectsin the areas of structural chemistry, bio-pesticide,
health, and food industry, five new bilateral R& D projectswere approved for implementation.

Audtralia: The 6" meeting of Indo-AustraliaJoint Science and Technology Committeewasheldin
New Delhi on 6" August 2013. The Joint Committee recommended supporting 7 new joint projectsand
5jointworkshopsunder Audrdia-indiaResearch Fund. It aso gavethefuturedirectionsof S& T cooperation
for the period ending 2015-16.

Under theAustraia-India Strategic Research Fund (A1SRF), fifty Indo-Australian research projects
weresupportedintheareasof agricultura research, astronomy & astrophysics, microel ectronic devices&
materias, nanotechnol ogy, renewabl e energy and marine sciences. 150 exchangevisitsof scientissswere
undertaken under these projects. Under the Indo-Australia Strategic Grand Challenge Round 2, four
projectswere supported in the areas of Health and Energy. Support was continued to 3 on-going major
joint projectsin the areas of food sciencesand water security.

Austria: Support to 13 joint research projectswas continued. Under anew MoU, DST and Austrian
Research Fund (FWF) launched anew cdll for proposals Three collaborative projectsresearch have been
supported under this programme.

Brazil: The9th India-Brazil Science Council (IBSC) meeting washeld on September 27, 2013 at
Rio de Janerio. Chairman, Scientific Advisory Committee (SAC) to the PM led the del egation from
Indian sidewhereas President, Brazilian Science Academy, led the del egation from Brazilianside. IBSC
took stock of the devel opmentsand status of on-going activitiesand future cooperation inthe priority
areas such asbiomedical sciences, computer sciences, material sciences, mathematical sciences,
physical sciences, ocean and marine sciences and renewable energy.

Considering the considerable nationa interest on both sidesand the need to step-up the R& D
cooperation under anew MoU between DST and Brazilian CNPQ), 14 projectswere selected for
support in the areas covering earth and ocean sciences, biotechnology, medical and physicsand
materia sresearch.

Bulgaria: the 7" meeting of the Joint S& T Committeewasheld at Sofiain December 2012 which
reviewed activitiesunder bilatera cooperation programme. Bes desthe ongoing 36 projects, the Committee
considered 58 joint proposal submissionsand approved 10 new joint R& D projectsin areascovering
biomedical research, biotechnol ogy, high energy physicsand food technol ogy.

Canada: The 4" meeting of Indo-Canada Joint S& T Committee washeld in New Delhi on 5"
April, 2013. Thecommitteereviewed the progress of theon-going S& T activitiesand findized theAction
Planfor the2013-2014. Theactivitieswith Canadamainly involvessupport toindustrial R& D, organization
of joint workshops, establishment of virtual centresand support of project based mobility etc.

1500 ANNUAL REPORT 2013-2014



Finland: Support was continued to 11 Joint projectsin the areas of green chemistry and nano-
materias. Threejoint networking workshopswere a so organized.

France: New targeted programmesin focused areas enabling research funding agencies of both the
nations have been launched. Theseinclude (i) Indo-French Centrefor Applied Mathematics (IFCAM),
between DST and Centre Nationa delaRecherche Scientifique (CNRS); (ii) DST-INRIA joint ttargeted
programin Information and Communication Science& Technology; (iii) DST-ANR joint cal for proposas
inthe areas of Neuroscience and Engineering Scienceswaslaunched. 4 joint projects were supported
againg thefirst DST-ANRjoint call.

Germany: DST-DAAD project based personnel exchange program: Support to 20 on-going joint
research projectswas continued and 10 new projectswereapproved in thevariousareas of basic research
whichincludesareas of advance-materials, physical and chemical sciences; biotechnology, earth and
atmospheric sciences.

DST-DFG Program: Support was extended to the 25 on-going projects. Ajoint cal for proposasin
thethematic areaof gpplied chemistry waslaunched and 4 new joint research projects have been approved
for support.

DST-AvH Program: The5th Indo-German (DST-AvH) Frontiersof Engineering symposiumwas
heldin Hyderabad Germany in March 2013June 2012. Thissymposiumwasattended by 35 young engineers
from each Sdeto ddliberate upon the ongoing cutting edge research across engineering disciplineswith the
aimto develop new collaborationsin promising areas of engineering sciences.

DST-MPG Partner group program: Four new partner groupsand 5 DST-M PG Fellowshipswere
awarded during theyear, in addition to the ongoing partner groupsin the areas of atmospheric chemistry,
plant-insect interaction, tumor specific drug delivery system, cosmology & gravity, massblack holesin
gravitationa wavewindow, human genetic diversity, hedth sciencesand evol utionary biology and structure-
functionrelationshipin protein machinery.

Hungary: 8" mesting of the Indo-Hungarian Joint Science & Technology Committeewasheld at
New Delhi on 14™ October 2013. Joint Committee reviewed the progress of ongoing six projectsaswell
asfinalized new schedulefor the fresh call, which got closed in January 2014 against which 32 new
proposal shave been received.

| srael: Support continued to on-going eight joint projectsin the areas of information technol ogy,
imaging sensor and roboticsand solar energy (solar thermal & photovoltaic).

Italy: Support to 17 joint projectswas continued. Under the IndiaTrento Program for Advanced
Research (ITPAR), 4 new projectsin theareas of nano-photonics, computer sciences, telecommunication
and cognitive sciencewere approved. In addition, about 20 Indian scientistsvisited Triesteto perform
experiments on Elettra Synchrotron Beam-line. Two training schoolsin theareas of cognitive scienceand
nano-material swereorganized.

Japan: Under cooperative programmewith JSPS, 21 new projects, 3 workshops, 20 exploratory
visitswere supported in the areas of molecular structure, spectroscopy & dynamics; advanced materids,
surfaceand interface sciencesincluding catalysis; modern biology and biotechnology. Support continued
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to 42 on-going joint projects. About 150 exchange visits of scientistswere taken place under thejoint
projects. A Mizushima-Raman L ecture was delivered by eminent Japanese scientist in Indiaunder this
program. Indiaparticipated intheAsaHeadsof Research Council meeting organized by JSPSinIndonesia
A DST-JSPSAsian Academic Seminar on“Mathematical Science” washeld in Japan during November,
2013. Support continued to 40 ongoing projectsthe areaof information and communi cation technology
under DST-JST S& T Cooperation Programme.

Republic of Korea (South Korea): Support continued to 21 on-going joint research projects.
Two joint workshops on Bioenergy and Roboticswere heldin Indiaand K orearespectively.

Mauritius. Mauritian scientists participated in atraining course on “ Remote Sensing for potential
Fishing Zonesand Ocean State Forecast” organized by the Indian Nationa Centrefor Ocean Information
Services (INCOIS) Hyderabad during March 24-29, 2014 in Hyderabad.

Mexico: 15 ongoing joint projectsin areas of seismicity, physics, water, statistics, chemistry, and
hedlth scienceswere continued for support. Twoworkshopsintheareasof Water Science and Biotechnology
wereheldinIndiaand Mexico.

Netherlands:. 8joint projectsintheareaof bio-medical devicesare being supported. Following
holding of bilateral workshopsintheareasof Smart Materialsand Smart Grids, call for new proposalswas
launched against which 38 joint proposal swerereceived. Three projectseach in functiona materialsas
well assmart grid energy have been identified for implementation. A new programmecalled Dutch India
Water Led Initiative (DIWALI) waslaunched and an interaction meeting with Indian and Dutch water
scientistsand industry were organized. A project on waste water treatment has been launched.
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New Zealand: Following thefirst meeting of the IndiaNew Zealand Joint Science & Technology
Committee held in Wellington, two projects were approved for implementation in the areas of food
technology. Natural hazards & resilient structures, post-harvest technol ogiesand healthy citizenswere
identified asfuture areas of cooperation to be embarked after hol ding scoping workshops.

Norway: Support to 2 new collaborative projectsin theareaof Changesin MassBaanceof Glaciers
and Riverswere continued.

Portugal: 4th Indo-Portuguese Joint Committeeon S& T washeld in New Delhi on May 08, 2013.
A Protocol for implementing 17 projectsin areas of nano-materials, smart textiles, microel ectronics,
mechanical engineering, health and biotechnology rated high on both sideswas adopted by both sides.

Republicof K orea (South K orea): 5" Joint S& T Committeewasheldin December 2012. Support
to 20 on-going joint research projects was continued and 6 new projects were approved in the areas
covering Energy and Environment. It was decided to launch anew program onindustrial R&D.

Russia: Cooperative activities continued under basi ¢ science research programme. Fresh call for
proposalswas madeand 103 proposa swerereceived for assessment. Thesearein addition to 42 ongoing
projectsbeingimplemented in theareas of Physics& Astrophysics, Chemistry, and Biological Sciences.
The 7" meeting of the Indo-Russian Working Group on Science & Technology washeld at Moscow in
October 2013. A new call between DST and the Russian Ministry of Education & Sciencewasannounced
with afocuson applied areas of research.

Singapore: Firstjoint call for proposalsunder the Indian-Singapore Programme of Cooperation
waslaunched with A-STAR. Twojoint workshopsin theareaof Advanced Materialsand Advancesin
Chemistry, Biology & Technology for Medicinewere organized in Indiaand Singapore respectively.

Sovenia: 13joint R& D projectsinareasof hedth & biomedica sciences, metdlurgy & new materids,
polymer chemistry, mathematics, e ectronics, and aternate energy sourceswere continued to be supported.

South Africa: Support to 3 meganetworked project intheareaof HIV/AIDSand Tuberculosiswith
involvement of multipleinstitutionsand 15 ongoing joint research projectson both sdeswas continued. A
joint Call for proposalswaslaunched in May 2013. Out of 74 proposal submissionsreceived against the
call, both sides agreed to support 12 projects for implementation in the area of health science &
bi otechnol ogy, indigenous knowledge systems, astronomy and green chemistry.

Spain: Support continued to 20 ongoing joint research projectsin the areas covering renewable
energy, information technol ogy (including computer science), hedth and medica research, lifescienceand
bi otechnol ogy (including pharmaceuticals), agriculture technology & food processing, nanotechnol ogy
continued. About 80 exchange visits of scientiststook place under these projects.

Sweden: A maiden joint call for proposalswith Swedish Research Council (VR) was launched.
About 80 proposal son basi ¢ scienceresearch have been recelved against thiscdl for technical eva uation
by both sides.

Switzerland: Support to 11 projects was continued. In addition, 10 new joint projectsin basic
researchwere asojointly awarded.

ANNUAL REPORT 2013-2014 153



Thailand: Under theIndo-Thai Programme of Cooperation, 11 new joint projectswerefunded.

Tunisia: 5 ongoing projects and 11 new projects were supported in various areas of science &
technology.

UK: Two new magjor initiativeswerelaunched between DST-RCUK. Theseincludejoint projects
on Bridging the rural/urban divide and Next generation fuel cell technol ogiesfor application towards
renewabl e and clean energy source. Three workshopswere supported to devel op future collaborative
programmes on advanced manufacturing, applied mathematicsand smart grids. New proposal shave been
invitedfor joint collaborativeresearchinthefieldsof smart grid, materialsand mathematics.

The program on India UK Science Networking between DST and Royal Society was renewed
under which joint workshops, seminars and meetingswould be supported in either country. Under this
program, 15 bilateral eventshave been already supported.

Under DST-UKIERI program, 25 ongoing projectswere continued in the areas of nano-science &
technol ogy and advanced materidss, biotechnol ogy including stem cell research, telecommunications, climate
change and wesather forecasting, new energy sourcesincluding hydrogen. 70 exchangevisitsof scientists
from both sides have taken place under these projects. DST-UKIERI program wasrenewed and the new
call for proposalshasbeen a so launched.

Ukraine: The5™ mesting of the IndiaUkraine Joint Science & Technology washeld at New Delhi.
Following the meeting, 14 new joint R& D projectswere approved for implementation.

USA: The governments of Indiathrough the Department of Science & Technology and the US
Department of State have established the United States-India Science & Technology Endowment Fund
for promotion of joint activitiesthat would lead to innovation and techno-entrepreneurship through the
application of scienceand technology. Theam of the Fund isto support and foster joint applied R& D to
generate public good through commerciaization of technol ogy achieved through sustained partnerships
between US and Indian researchers and entrepreneurs. The second and third request for proposals
(RFP) wasissued inthe priority areasof Healthy Individualsand Empowering Citizens and about 400
proposalswerereceived. A multi-step rigorous eval uation processwas adopted involving joint Indo-US
expert panel sand 8 joint projectswere selected for award for the commercialization of technol ogy-based
innovativeideasa med towards benefiting society and people.

TheJoint Clean Energy R& D Centre (JCERDC) isadrategicjoint initiativeof theMinistry of Science
& Technology and the US Department of Energy to facilitatejoint research and devel opment on clean
energy technologiesand their deployment with the greatest impact using aPPP model . Both governments
have pledged US $5,000,000 (about Rs. 26 crore) per year for fiveyear duration. In addition, the Center
will receive matching private sector funding from both sides. After an intensive multi-level review and
eval uation process, three consortia, oneeach inthethree priority areas: Solar Energy, Second Generation
Biofuelsand Energy Efficiency of Buildingswere selected for award for aperiod of fiveyears. Both of the
programsareimplemented through the bi-national Indo-US S& T Forum (IUSSTF) established by DST.

Vietnam: Support to ongoing joint research projectswas continued in the areas of smart antennas
for mobile communications; power source converter for AC photovoltaic etc.
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Bilateral Wor kshops

Nearly 40 joint S& T workshops/ symposia and training programs were supported in Indiaand
abroad in partnershipwith Austraia, Brazil, Bulgaria, Finland, Germany, Italy, Japan, Mexico, Myanmar,
New Zedand, Russia, Singaore, South K orea, South Africa, Spain, Switzerland, Taiwan, and UK. These
activitieswerea med towardsinformati on dissemination, networking and human capacity building and also
hel ped to definethe common areas of 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 as networking with appropriate R& D organizationsand industry
partnerson bilateral level have beeninitiated with chosen partner countrieslikelsragl, Canada, Finland,
Germany, South Korea, Spain Sweden. These programs are being implemented through the Global
Innovation and Technology Alliance (GITA) platformof ClI & TDB.

cu|

Confederation of Indian industry

Joint R& D Centers

Thirteenjoint virtual R& D centerswith networking between Indian and institutions abroad were
continued to be supported. These Centershave been built on complementarity around existing capabilities,
strengthsand infrastructure towards optimal utilization of resourcesand also build human capital through
seamless networking and mobility. These centersarebas cally meant for facilitating focused and integrated
interaction and collaboration through networking of capabilitiesand infra-structure between Indian and
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partner country (Russia, France and Germany) institutionsinidentified fields of mutual interest so asto
leverage each other’ sstrength to addressresearch problemsin quick and holistic manner.

FellowshipgInternships
Outgoing Fellowshipsfor Indians:

NinePhD studentsintheareaof Life Sciences, Chemica Sciencesand Physical Scienceswere sent
to Japan for interaction meetingswith Japanese Nobel Laureates under the HOPE meeting. Twenty PhD
and Post Doctorateresearchersinthe areas of Physicsand Chemistry participated in the 63rd M eeting of
Nobel Laureates and students at Lindau, Germany. Twenty five undergraduate science studentsfrom
acrossthe country aong with three supervisors participated in the 7" Asian Science Camp with Nobel
Laureatesheld at Tsukuba, Japan during August 2013.

Ten Indian PhD studentswere awarded fellowshipstowork in SwissR& D institutesfor up to 12 months
duration under Indo-Swiss Research Fellowship program.104 Indian young scientistswere supported
under DST-MPG Fellowship program to conduct research in Germany. Eight Indian Ph. D studentshave
visited South Koreaunder the India-K orea Research I nternship Programme.9 I ndian PhD studentshave
been sel ected and deputed to France under the Raman-Charpak Scholarship.

7\  Asian Science Camp 2013

Asian Science Camp August 25-30, 2013 Tsukuba, Japan
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¢ IncomingFellowshipsfor Foreign Scientiststolndia:

Againg the3rdcdl of the CV Raman Internationa Fellowshipfor African researchers, 135felowships
were awarded from 33 countries across Africa covering the broad areas of science, technology and
medica research. Againgt the 4th call launched in 2013-14 about 466 applicationswerereceived from 38
African nations. Four Myanmar researchershave been awvarded the P.C. Ray Fellowship program launched
during thisperiod.

Under other bilateral schemes, 10 SwissPhD studentswere awarded fellowshipstowork in Indian
researchingtitutions; 3 K orean studentswere selected under I ndia-K orea Research Internship Programme;
and 5 French PhD students have been awarded the Raman-Charpak Fellowship to work in Indian
laboratoriesand R& D Institutes.

A new Fellowship programfor providing opportunity for young researchersfrom neighbouring countries
towork in Indiahas been approved. Six fellowship s ots each for seven neighbouring countrieswill be
covered under thisnew fellowship program.

Bi-national Centres

DST currently supportsfour bi-national R& D Centreswhich areindependent entities established
under inter-governmental bilateral agreements. The activitiesundertaken by these Centresareasfollows:

Indo-French Centre for Promotion of Advanced Research (CEFIPRA): Under the core
programmes of CEFIPRA, during 2013-14, 16 new projectsinthe areas of Life and Health Sciences,
Pure and Applied Physics, Pureand Applied Chemistry, Earth and Planetary Sciences, Environmental
Scienceand Biotechnol ogy had beeninitiated under the Collaborative Scientific Programme, while support
was continued for the 68 ongoing basic and applied science projects. Knowledge-product pathway had
been catalyzed through six ongoing projectsintheareasof ceramic, catalys's, financia incluson platform,
air-pollution monitoring, colorectal cancer diagnosisand Tillingin cucurbitsunder theIndustrial Research
Programme. The programme had further been strengthened through newly recommended three projects
for finding solutionsfor theinspection of bond quality in aerospace compositejoints, for enhancement/
modificationsof Sensng agorithmsfor existingwird essnetworksandto designand performanceevauation
for Device-to Device communicationsfor Advanced Cellular networks. Thebilateral knowledge space
had been further catalyzed through supporting seven seminars/workshops/training schoolsinthe areas of
I nformation Communi cation Technol ogy, Proteomics, Materia sfor future, Earth and Planetary Science,
Atmospheric Sciences, Design and Networking Models. Through these events, the Centre brought around
200 scientistsfrom Indiaand Francetogether to sharethe knowledgein the advanced areasand plan for
future collaboration.

The Centreexpandeditsactivitiesintroducing three new Non-core programmesvi z. Targeted program,
Innovation program and Dedi cated Mobility Support to Students. Targeted programs provide aplatform
to the research funding agencies of both the nationsto support collaborative researchin specific thematic
areas. Thetargeted programsoperational duringthisyear were (a) DST-INRA project on“ Adaptation
of Irrigated Agricultureto Climate Change’; (b) DST-ANR programmein theareasof Infectiousdiseases,
Neuroscience and Engineering Sciences, (¢) DST-INRIA progarmmein the areas of Big Data, Cyber
Physica Systems(including Embedded systemns) and High Performance Computing. Additionally, CEFIPRA
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alsofacilitated implementation of Indo-French Centrefor Applied Mathematics (IFCAM) established by
DST and Centre National delaRecherche Scientifique (CNRS).

A new Innovation Programme had been launched through PPP mode. Saint-Gobain Research India
(SGRI) and CEFIPRA launched aprogramme on * Sustai nabl e habitat for hot and/or humid climates”.
Expression of Interest was signed between EADS, aworld leader in Aeronautics, Space, Defense and
related servicesand CEFIPRA, tolaunch anew innovation program onAerospace. Inorder to catalyzethe
ST&I ecosystems connections between India & France, CEFIPRA launched a Region-to-Region
cooperation programme on apilot scale between the State of Karnataka, Indiaand Region of Aquitaine,
France which will synergize the knowledge and business cooperation between two regions. In order to
strengthen the human resource supply-chain Raman Charpak Fellowship launched in partnership between
DST and the French Embassy, Delhi 10 studentsfrom Indiaand 5 studentsfrom France were selected and
areadready undertaking their visit to thelaboratories of the partnering country. CEFIPRA aso supported
participation of 6 Indian doctoral studentsin the prestigioustraining programme of European School on
Nano-sciencesand Nanotechnol ogies, Grenoble,France.

During the Indo-French Global Technology summit organized by Cll and DST, held on 23 and 24
October, 2013, CEFIPRA highlighted itsroleasthefulcrum of Indo-French S& T cooperation througha
display booth and three parallel sessions on Knowledge forward chain, Indo-French Collaboration
Opportunitiesfor SMEsin the Aerospace Sector and emerging opportunitiesthrough Indo-French Design
collaboration. The second CEFIPRA L ecture-serieswasdelivered by the Principal ScientificAdviser to
the Government of Indiain Saclay, France on 2™ December, 2013.

IndoUS Science& Technology Forum (IUSST F): established under support from DST and the
US State Department hasadynamic program portfolio that hel psto catal yse and support bilateral science,
technol ogy and innovation programsinvol ving government, academia, enterprisesand industry from both
countries. During the period, lUSSTF has supported over 30 bilateral Indo-US workshops. To foster
linkages between the outstanding next generation of scientistsand technologistsfrom Indiaandthe US, the
5th Indo-American Frontiers of Science Sympos um was organized. Two training schoolson topica and
thematic areasof interest werea so organised. Under the Khorana Technology Transfer training program
in biotechnology, 17 Indian scientists were supported to attend the course at the Univ. of Wisconsin.
Support was continued to the 4 ongoing Indo-US Joint Centers of Research Excellence (CRESE); Ten
new R& D Knowledge Networked Centers were awarded towards promoting collaborative research
activities. Vigtation programsenabl ed through Fellowshipsand Internshipsincluded : 49 Fellowshipsunder
Indo-US Research Fellowship for Indian Faculty; 20 internshipsfor US studentsunder Research Internship
in Scienceand Engineering; 30internshipsfor Indian studentsunder the KhoranaProgram for Scholarsat
Univ. of Wisconsin, Madison and partner USuniversities; launch of thenew S.N. Bose Program for Indian
and US students, under which 50 undergraduate studentsfrom Indiainterned in US Universitiesand 30
USinternsat Indian academicingitutionswere supported; Corndl University-StateAgricultureUniversities
I nternationa Agricultureand Rural Development Exchange Program 7 studentsfrom Cornell and 8 from
Indiawere supported; Under Viterbi-Indialnternship program 20 Indian Sudentsinterned at the University
of Southern Cdliforniaintheareasof Computer Sciences, El ectrica Engineeringand Computationd Sciences,
Under thenew 5 Indianswere selected for the Indo-US Public Health Research Fellowship; Visiting
Professorship awardsfor Physicsand Microbiology were continued in partnership with American Physical
Society and American Society of Microbiology.
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In the space of Innovation and Technology Entrepreneurship the DST- Lockheed Martin *India
Innovation Growth Program’, 30 businessideas have been identified, awarded and mentoring has been
initiated for their rapid commercialization. Under the Stanford-1ndiaBiodesign Program for biomedical
devise innovation in partnership with DBT, 4 fellows were selected for the award. IUSSTF is also
implementing the US-India Science & Technology Endowment Fund for Innovation created by DST and
the US State Department. The second and third request for proposals (RFP) wasissued in the areas of
Hed thy Individuasand Empowering Citizensand about 400 proposal swerereceived. A multi-steprigorous
evaluation process was adopted involving joint Indo-US expert panelsand finally 8 joint projectswere
awarded for the commercialization of technol ogy-based innovativeideasfor the benefit of society.

The Joint Clean Energy R& D Centre (JCERDC) isajoint initiative of the Ministry of Scienceand
Technology and the US Department of Energy implemented through [USSTF. Theaimistofacilitatejoint
research and devel opment on clean energy technol ogiesthat may be deployed rapidly with the greatest
impact. The JCERDC isbased onaconsortiamodel with equa funding from government and participating
industriesand academicingtitutionsfrom both countries. After anintensvemulti-leve review and evauation
process of the 19 proposalsreceived, three consortia oneeachinthethreepriority areas. Solar Energy,
Second Generation Biofuel sand Energy Efficiency of Buildingswere selected for award in April 2012.
Thisfirg-of-its-kind initiative hasbrought together morethan 100 Indian and USingtitutional andindustria
partnersisbeing supported towork jointly in the space of clean energy research.

In addition, the [USSTF has launched three new programson (i) India-U.S. Grand Challenge:
AffordableBlood Pressure M easurement Technologiesfor Low-Resource Settingsin Indiaand the USin
partnership with SERB, Indiaand USNIH; (ii) Graduate Research Opportunities\Worldwide Programin
partnership between the SERB, Indiaand US, NSF to enable American post-doctoral fellowsto undertake
research work in India. Asapart of the Solar Mission of DST, the Bhaskara Advanced Solar Energy
(BASE) Fellowship Program has been launched to enable Indian research scientiststowork inthe United
Statesand foster closer cooperationinthefield of solar energy research.

Indo-German Science& Technology Centre(IGSTC): established between DST and BMBF,
Germany, witnessed itsjourney from anascent stageto ayouthful phasein establishing an ecosystem and
support structurefor bilateral research partnershipsof industrial relevance by connecting academiaand
industry acrossthe borders on a PPP model. The Centreis currently supporting eleven ongoing joint
projectsinthe gpplied areas of energy technol ogy, nanotechnol ogy, advanced materids& manufacturing,
biotechnology and information & communication technology. All these projectsare partnered by Indian
and German industriesin consortium mode with I ndian and German research institutes with industry
contributing 50% of the cost of the projects. Besides creating new knowledge, these projectsareaimed to
generate | P, patents and processeswith apotentia for commercia application. Intheyear under report,
seven new | ndo-German 2+2 projectswere selected jointly for support. These projectswereintheareas
covering material sciences and nano-technology; clean energy technologies and information and
communication technology.

In2013-14, both the Governments constituted an expert group to review themission and activities of
IGSTC. The Review Report submitted in September 2013 appreciated the excellent efforts made by the
Centre and strongly recommended | GSTC'’ s continuation as an unique model in promoting innovation
centric R& D partnership by effectively connecting academiaand industry from both the countries.
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|GSTC wasa so entrusted the responsibility for implementing the DST-Max Planck Agreement on
behalf of DST. This program has provided an excellent opportunity to the Indian young scientiststo
partner withthe global |eadersat theMax Planck Ingtitutesin Germany. The scheme so far hasestablished
15 Partner Groupsat newly established 11 SERs, |1 Tsand Centra Universities. Currently, largest number
of Max Planck Partner Groupsare now located in India.

Solar-Thermal (CL FR Technology) demonstration unit at Thermax, Puneestablished under IGSTC project

Indo-Russian Science& Technology Centre(IRST C): The Centre hasidentified two technologies
which arebeing negotiated for transfer. Thisincludes* Over-the-Horizon and UHF, VHF Radars developed
by Moscow Radio Technologicd Ingtitute. Theseradars are capablefor detecting objectslike small boats
etc. upto 40 kmsrangein the coastal seaand for low flying targets, for detecting somewhat larger boats
and shipsbeyond 40 kms using over the horizon radar principlesand for detecting low flying objectsto
protect key land ingtdlations. Becausethetechnology isfor strategic gpplicationsinvol ving security aspects,
IRSTCwill initiate dial ogue with appropriate agenciesin the country towardsthemodditiesof itstransfer.
A Joint venturefor producing titanium and titanium based productsfor strategic and civilian sectorsin India
isbeing negotiated. Discussions between MishraDhatu Nigam (MIDHANI), Hyderabad and V SMPO-
AVISMA, Ekaterinburg, to meet the desired goal have been embarked. Thetwo parties have recently
signed aMemorandum Understanding and constituted separate committeesfor preparing afeasibility
report for reglizing JV establishment.

INTERNATIONAL MULTILATERAL & REGIONAL COOPERATION

International Multilateral Regiona Cooperation Division (IMRCD) of Department of Scienceand
Technology (DST) continued to play itsmandated roleinfostering India sregiona and multilatera science
and technology cooperation frameworks at inter-governmental level with aview to make apositive
contributions, gainful consequencesand spin offs in:(i) Enlarging India spursuit of influenceingloba arenal
plaformsand mainstreaming Science, Technology and Innovation (ST1) intointernational sciencediplomacy
andforeignrdations, (i) Moving uptheranksfor India sscientific excelenceinthegloba researchlandscape;
(iii) Leveraging foreign aliances and partnershipsto accelerate key prioritiesand programs devoted to
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strengthening India’s national science and technology (S& T)/Research and Development (R& D)
competenci es-capabilities-accessto technol ogies.

India sregiond and multilateral S& T cooperation related functionsperformed during theyear included
thefallowing:

»  Coordination of negatiation, conclusion, 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, e-ASIA JRP, BRICS, IBSA, SAARC, ACD,
BIMSTEC,ASEM, EAS);

» 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 itsspin offslike GSO-GRI, Scienceand Technology for Society Forum) ; and

»  Strategies, opportunitiesfor India’ sengagementswith Indian S& T Diaspora (STIOsabroad) and
related collaborative R& D activities/projects (M Ol A Global INK Platform, PM Global Advisory
Council-Over seasIndians Steering Committee’ sHRD-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
onthelndiansideandwith DST (IMRCD) counterparts abroad for regiona-multilatera entitiessUN and
internationa organizationsdedingin S& T.

India’sMultilateral and Regional STI Collaboration

Indiaiscurrently member of several international multilateral and regional organizations/ entities/
bodiesdedingwith STI matters. Indiahasbeen successful inmoving itsown ST1 agendaduring negotiation
processes and extensive debates on ST issues; getting unanimous and willing acceptance by diverse
countriesto moveforward collectively. Thus. demongtrating India sglobal presenceand leadership amongst
the devel oping countries.

Key achievementsthat standout inthe recent past and have promiseinfuturefor Indiainitsinternationa
STl dliancesand partnership areasfollows:

e Adoption of shared vision at the Ministerial Level; Finalization of MoU for STI Cooperation
amongst BRICSNations, and Assigning of Thematicleadership for building Research and Innovation
Cooperation to each BRICS Nation. BRICS as such pitches on expanding technology trade and
Economic growth driven goal post.

e Devising Ministerial and Ingtitutional framework to take the current 30% share of IndiasS& T
cooperationwith ASEAN to thenext level ontopicssuch aspublic hedth challenges(MaariaR& D),
and quality system in manufacturing (L aboratory Accreditation Services). ASEAN Indiadia ogue
partnership stands strong through the growing volume of tradein goodsand services.
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e  Edablishing an effectivegovernance system for Indo European research and Innovation partnership
to resolve key common societal challengesthrough India scollaboration with EU and ItsMember
Statesin variable geometry format and co investment of resourcesby any of thetwo or moreMember
States. India- EU/M S strategic partnership hasgained strength through ever increasing volume of
trade/commerce wherein research toinnovation to busi nesslinks are becoming important.

e Indiadestination International research fellowshipshosted by Indian universitiesand research labs
(Research Training Fellowship for Devel oping Country Scientist RTF-DCS) sponsored by DST and
implemented through NAM S& T Centre are gaining popul arity acrossthe devel oping countries
especidly fromAfrican region. India's Science Diplomacy initiativesareamplifying India sscientific
footprint and South-South Cooperation

STRENGTHENING S&T IN STATES/UTs

Department of Science & Technology (DST) has established 35 State Councilsfor S& T including
thosein 7 Union Territories (UT’s) inthe country. Thisprogrammewasinitiated by the Department for the
promotion of Science& Technology and building strong basefor providing S& T interventionin country.
Department hasplayed acatalytic role by facilitating the State Governmentsin establishing and devel oping
the State Councilson S& T and by providing support for their technical secretariats. Concurrently, DST, in
collaboration with respective State Councils, isorganizing all Indiathematic seminars'workshopswhose
recommendations hel ped to identify some activity-areasfor promotion by the State Councils. DST aso
organized periodic review meetingsto discussthe status of various S& T programmes and to plan the
strategy for future. Regiona meetingsorganized by DST facilitated review of state S& T structuresand
identification of areasof mutual cooperation between Statesfor implementation of project and programme
to addressthel ocation specificissuesthrough Science & Technology interventions. The support provided
under SSTP canbeclassfied as.

e Coresupportto S&T Councils
e  Support to creation of patent information centers
e  Location Specific Research and Technology Development (LSR& TD)
e  Pilot scaetechnology demonstration and replication of successful models
e  S&T dudies, surveys, information exchange and joint programming
New Projectssupported
During theyear 2013-14 following activitieswere carried out under the Programme:
e CoreSupport

27 State Councilsfor S& T were supported inthetuneof Rs. 13.99 Crorefor their technica secretariats
toimplement S& T activitiesinthe country.

e Location Specific Research and Technology Development (L SR & TD) programme 14 new
projectswere supported for specific S& T interventioninthefollowing areas.
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1. Healthand Medical Science: Devel opment of low cost weaning foodsand mechanismfor its
application in combating malnutrition in rural area among weaker section; Biochemical,
enzymologica, antagoni stic and antimycotic Sudiesonfungd infectionin mamma; Community
awareness project for prevention of Zoonoses; Comparison of stability with two timesuse of
platelet rich growth factor versesonetimeuseof platelet rich growth factor inimmediate placement
of dental implant ininfected socket.

2. Agriculture Development and validation of microbia consortium assinglewindow delivery
system for growth promotion of summer muga bean in rice wheat system in Punjab ; Seed
production of potato through tissue culturetechnique.

3.  WageManagement /Water purification: Development and demonstration of bioremediation
of indigo dye containing textile effluentsusing microbia bio filmswith adapted microorganism;
Assessment of Arsenicinthewater of the Simri villagein Bihar specifically inaschool.

e  Technology Demonstration

17 new projects were supported with typical exampleslike: Popularization and dissemination of
technology of bio-pesticideformulationsamong the poor and margina (ST) farmersof weeker sections
inNorth East region a Indian Ingtitute of Horticultural Research (IIHR), Bangal ore; Socio-economic
upliftment of farmersthrough Mithun based farming systemat Nationa Research Centreon Mithun
(ICAR), Dimapur; Awareness & training (TRG) —Capacity building of fabricators, Cupolaowners
& theirworkforceat &. Xavier’sCollege, Payamkottai , Tamilnadu; Tricyclerickshaw operated
paddy thresher at Manipur Science & Technology Council, Imphal; Dori Micro-hydel project(3 X
100kw) at Dokoputu village, West Siang district, Arunacha Pradesh; Development of arobust, high
performanceandfield ready rurd lighting solution using rapidly rechargesblehybrid at Indian Inditute
of Science, Banga ore; Pil ot scal e optimization for standardization of processing and agro technologies
of selected high va uearomatic and medicina plantsincluding technol ogy demonstration and extension
for socio-economic up-liftment at CSIR 111M Sanatnagar, Srinagar etc.

e Theother important meetingsand activitiessupported and organized :

1. Themestingof SACto PM with State S& T Department /Councilsorganized at Indian Ingtitute
of Science, Bangaore on 06.07.2013 wherein representativesfrom 33 Council s/Department
across stateswere gathered to participatein the event. The need for research relevant tolocal
problemsin the farm sector, water, energy, popul arization of rural technology and encourage
innovation from grassroot emerged fromthediscussions.

2. Inordertoenlargetheinfrastructurebase of R& D acrossthe country aswidearray of technologies
have been devel oped by variousR& D indtitutionsunder the Centre and State Governmentsand
their full potential remains untapped for variousreasons. Thereforeto implement State Centre
partnership a new programme has been initiated i.e. State Centre Resource Institute for
Partnershipsin Technology (SCRIPT) programme. A MoU hasbeen signed with KeralaGovt.
on 04" March’ 2014.

M ajor achievements: Technologiesdeveloped and undergoingtrials

Someof the projectsimplemented in various part of the country have generated promising outcome
and have potential for applicationsinthevariouspartsof the country. The outcomeisasfollows:
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1. Plustreesdection and development of Ailanthus excelsa based agro-forestry systemsfor
south-west Haryana implemented at CCS Haryana, Agricultural University, Regional
Resear ch Sation Bawal (Rewari), Haryana

e  Thirty candidate plustreeswereidentified after conducting asurvey inthe state of Rajasthan
and the seedswerefrom thesetrees. Twenty progeniesbased on growth performancein nursery
from thesetreeshave been plantedinthefield for further studies. The height varied from 32.57
(P-21) to 47.00 cm (P-8) after 6 months of planting.

e  Theyiddof pearlmillet and clusterbean cropswasnot affected by different spacing of Ailanthus
excelsa as compared to control (with out trees) during the 1% year of plantation. However
averageyield of pearlmillet and clusterbean was 32.0 g/ha 10.5 g/harespectively that wasat
par with open field. Sametrend was observed for Rabi crops (Rayaand Wheat)

e Ailanthusplantation donein both thedirections (N-Sand E-W) on bundsof field did not affect
theyield of cropsraised during the Kharif and Rabi season 2014

Wheat and Raya raised in the inter spaces of Ailanthus excelsa

2. Assessment of copepodsasbio-control agentsof mosquito larvaein standing water bodies
of Punjab implemented at Punjab Agricultural Univer sity, L udhiana, Punjab.

Survey conducted at various water bodies of three districts of Punjab from April to July, 2013
showed the prevalence of copepodsin fish farm ascompared to other water bodies. M onitoring of
copepod population at monthly intervals (July to Dec., 2013) from fish farms showed optimum
copepod count/L during the month of August, 2013. Three ordersof copepodsi.e. Caanoida(43%),
Cyclopoida(56%) and Harpacticoida (1%) and three types of mosquito larvaeviz., Culex, Aedes
and Anopheles were observed. The co-existence of copepods and mosquito larvaewasfound in
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paddy fields, fish farmsand other temporary water bodies except village ponds. Thetechniquesfor
rearing of mosguitoesand culturing of copepods under |aboratory conditionswere standardized.

3. Deveopment of organic seedlingsof horticultural cropsby rural farmersand dissemination
of thetechnology” isbeingimplemented at HOPE First Foundation, Bengaluru , Karnataka

o  Generated avarenessamong farmersin Malur, Doddabal | apur, Peel er and Gulburgaregion on
the use of bio-pesticidesfor producing organic seedlingsof horticultural crops.

e  Took upthemass production of bio-pesticidessuch as Trichoder ma har zanum, Peacilomyces
lilacinus.

e  Developed protocols of organic seedlings production in capsicum, tomato, cabbage and
cauliflower. These organic seedlingsweredistributed near Madurevillage, Chikaba lgpur district
to evaluate the efficacy of bio-pesticidesinthefarmersfields. Farmersused only bio-pesticides
till completion of the crop period.

e  Demonstrated the organic seedlings production methods and distributed the bio-pesticidesto
thefarmersin Karnataka

e  Famersdsoobserved atremendousdifference between chemica input grown cropsand organic
seedlingsgrown cropswhich were easily grown, sustainable against plant infectionsand gave
moreyieldineach crop.

e Patent application filed through DST —PFC on “ A microbial consortiaformulation with
bio-bactericide (Pseudomonasfluorescens), bio-nematicide (Pochonia chlamydosporia),
bio-fungicide (Trichodermaharzianum) and Phosphate solubilizing bacteria (Bacillus
megaterium)”.

. . -~ = ; 3 3
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Distributed cabbage and cauliflower organic seedlings  Training and distribution of bio-pesticides to the farmers
growninthefarmers mainfield. to produce organic seedlings

4. Effect of parental psychoeducation, ethicsof resear ch participation, and array compar ative
genomic hybridization in subjects with Mental Retardation (MR) and/or Autism, a
collabor ative project isbeingimplemented at Ram Manohar Lohia(RML) Hospital, Park
Sreet, New Delhi and Centrefor DNA Finger printing and Diagnostics (CDFD), Hyder abad,
AndhraPradesh
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A specid psychoeducation modulewasdeve oped for parentsof both autismandintdllectud retardetion
consisting of one-to-one clinic sessions between therapi st and parent with the child with theaim of
increasing parenta sengtivity and regpons venessto child communi cation and reduce mistimed parental
responses. An ethics questionnaire was devel oped to eval uate attitudes of parentswho decideto
refuseto participatein genetic research. Thelab analysisisbeing conducted at the Centrefor DNA
Fingerprinting and Diagnostics, Hyderabad.

A tota of 74 children (autism: 35, MR: 39) have been enrolled and eval uated. Sixty oneparentshave
been eva uated on the ethicsinterview. Out of the 76 casesreceived at CDFD, 49 caseshave been
karyotyped, 5 of them are detected with fragile X syndrome and 19 cases have been evaluated by
array comparative genomic hybridization. During the study, parentsof children younger than those
initidly included ins sted on participation

5.  Wild Silk Moths: Geneticdiversity based on mor pho-molecular markersin North-Eastern
Region of India at Nagaon College , Nagaon , Assam

North Eastern region isendowed with different kind of sericigenousinsectsof which mulberry, oak
tasar, mugaand eri arecommercidly exploited and contribute tremendoudy to uplift rural economy.

Asper work plan and obj ectives covered during theyear, survey have been conducted in different
districtsof Assam, Meghaaya, Nagaland and Assam-Arunacha Pradesh bordering areasand found
seven (07) speciesof wild silk moth. Population growth and dynamicsand rearing performance of
Antheraea assamnensis and six different strainsof Samiaricini iscarried out and eri silkworm
rearing technology hasbeen introduced to selected |ocal farmers. Further experimental rearing of
Antheraea frithi was completed on Terminalia arjuna, which is a new host plant for A. frithi.
DNA extraction and PCR amplification of two speciesof genusAntheraea, one speciesof genus
Sonthonaxiaand two speciesof genus Samiaincluding six different colour strainsof Samiaricini is
being continued.

A

Morpho-molecular markersfor Wild Silk Moths
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Freezerestriction studiesfor frost protection in subtropical fruit plants at Dr Y S Parmar
Univer gty of Horticultureand Forestry I ngtituteof Biotechnology and Environmental Science
Neri, Hamirpur (HP).

Inthelow hill and valley region of Himacha Pradesh Frost isaseriousthrest, therefore effortshave
beeninitiated to mitigate the impact of frost induced freezing in subtropical fruit plantswhich are
highly vulnerableto thisstress. Themethod for frost detection hasbeen named asdry and rehydration
method. Thismethod hashigh reproducibility andisvery accuratein accessing frost damage. Oneof
the photograph of thefrost damaged |eaf visualized after drying and rehydration method isshownin
photograph No. 1. It hasbeen seen that in most of thefruit tree specieslike mango, litchi, papaya,
guavaetc., intrinsic ice nucleation isthere instead of extrinsic one. Photograph No. 2 showsthe
freezing of bud and subsequent spread of freeze damageto the vascular system. Further, thework
hasbeen initiated on freezerestriction practices. It isfor thefirst timethat frost damage score has
been assigned to the damaged speciesand amethodol ogy has been standardized for quantification of
frost damagein the subtropical regions. Delineation of thefrost sensitivity of the different agro-
ecological situation occurring inthe zone-1 on Himachal Pradesh hasbeen done.

T e O e

[llustration of frost damage spread Visualization of frost damage

across the vascular system of mango through drying and rehydration
shoot method
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7. Development and transfer of technology of mass production of Bacillus spp. with
nematophagusfungi for the management of disease complex in certain vegetable cropsand
dissemination of technology among farmersat I ndian I nstituteof HorticultureResearch,
Bangalore

A liquid and tal ¢ based formul ation has been devel oped for Bacillus subtilis and the toxicol ogical
and shelf lifedataisgenerated for the same. Itshio-efficacy wastested against the di sease complexes
in papaya (open field conditions) and capsicum (protected cultivation). It wasfound to be effective
against disease complexes. Study on the biochemical interactionsin the plant rhizosphere showed
that thiscombination formulation hasan increased plant defensive enzyme production under glass
house conditions. The combination formul ationsthat were devel oped out of the project have been
demonstrated successfully to thefarmersby conducting onfarmtrailsunder farmers’ field conditions.
Training programswere conducted and awvarenesswas generated among few hundreds of farmersin
severd placesof Karnataka.

Evaluation of Baci [lus subtilis bio-efficacy under shade net

Two Patent applications wer e filed through DST-PFC on: (1) Identification of Bacillus
subtilis strain with bio-nematicidal, bio-fungicidal and bio-bactericidal properties. (2) The
combination formulation of Bacillus subtilis and Paecilomyces lilacinus. An effective mass
production protocol has been developed for the combination for mulation with shelf life of 16
months.

BUILDING NANO S&T CAPACITY

TheMission on Nano Science and Technology (Nano Mission)— an umbrellaprogramme- was
launched intheyear 2007 to promote R& D in thisemerging areaof research inacomprehensivefashion.
The main objectives of the Nano Mission are— basic research promotion, research infrastructure
devel opment, nano applicationsand technol ogy devel opment, human resource devel opment, international
collaborationsand orchestrating national dialogues. During theyear 2013-14, Indiasecured 3“positionin
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theworldintermsof scientific publicationsin nano science and technology. Itiswidely acknowledgedin
the country that Nano Mission’sactivities played animportant rolein achieving thismilestone. Towards
theend of 2013-14, the Union Cabinet al so approved continuation of the Nano MissioninitsPhase-11 in
the 12" Plan Period with an allocation of Rs. 650 crores. Nano Mission continued to record expansionin
itsactivitieswhich aresummarizedin brief below.

Basic Resear ch Promotion

24 new individua scientist-centric R& D projectswerefunded thisyear which focused on fundamental
scientific sudiesof nano-scae systems. Some of these projectsdealth with: investigation and analysis of
nonequilibrium quantum transport and magnetization dynamicsin magnetic mol ecular nanog ectronic devices
with optimized dectrodetopol ogy; theoretical exploration of optical propertiesand photovoltaic gpplication
possibilities of carbon based nanostructures; studies on the dynamic behavior of water in carbon nano
tubesand application tofiltration; design, synthesisand application of new classesof easily recoverable
and reusabletransition metal nanocatalysts, development of peptide based immunogenusing E1, E2, E3
and capsid proteinsof chikungunyavirus using nanoparticlesasdelivery vehicle; targeted delivery of
nanoconjugated methylglyoxa to cancer cdllsand understanding the bi oenergeti c difference between norma
and malignant cellsat themolecular level; nanomolecul ar aggregatesfrom glycolipid mimicsand cyclic
peptideswith gpplicationindrug ddivery, membraneengineering and vaccinedevel opment; nanotechnologica
drategiesfor seed invigourationinrainfed groundnut; design and devel opment of intelligent catd ytic nanobots;
synthesisof meta oxide- graphene based nanocompositesfor itsenergy related supercapacitor application.

Theongoingindividud scientist-centric R& D projects, Centres, Units, Thematic Unitsof Excellence
and other programmes continued to receive support during the year. Someimportant achievements of
theseongoing projectswere:

e Nano-herbicideto kill one of the most notoriousweeds* Cyperusrotundus’ inrainfed areas has
been designed and fabricated for effectiveweed control.

e Efficient, economicaly viableand cost-effective nanoadsorbentsfor removal of toxic metd ionsand
bacteria pathogensfrom waste have been devel oped.

o Efficient drug ddivery magnetic nanocarrier and hyperthermiaagent for combined therapy of cancer
has been devel oped.

e  Solid-gate synthesized nanoarchitectured €l ectrodes cons sting of transition-metal phosphide (TMP)
supported on copper nanorods as negative e ectrode for next generation Lithium-ion battery (LiB)
have been devel oped: The copper nano rods have been synthesized by means of simpletemplate
electrodepositiontechnique (Fig. 1). Aluminium oxidelayer isused asatemplate over the copper
current collectors. The TM Psare synthesized either by direct el ectrodepostion or through atwo-step
processwhichinvolvesfirst the el ectrodeposition of the metal and then conversion of themetal to
phosphidesby asolid state technique..
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e  Electrospinning hasbeen devel oped asaversatile techniquefor preparing scaffoldsfor engineering
bonetissues, skin, cartilage, cardiac, etc with improved cellular adhesion and penetration into the
scaffoldinteriorsby adopting anovel multiscalegeometry for theeectrospun fibers(Fig. 2). Bioactive
hydroxyapetite, bioglass, nanosilica, TiO,, ZrO, nanoclay, etc. have been mixed with biodegradable
polymersof PCL, PLGA, PLA, Chitin, Chitosan, Alginateetc. and 3D scaffoldsof the mixture have

been fabricated.

PCL Fiber -2h

PCL Fibrin Fiber -2h

Fig 2: Confocal imagesof hM SCsseeded on a& b) PCL Micro-nanofibersand c& d) PCL Fibrin fiber sstained with
TRITC Phalloidin and FI TC conjugated anti vinculin. Fiber sareshown in blue.

e  Anove scaffold hasbeen developed (Fig. 3) for vascular tissue engineering using e ectrospinning in
multilayers, with an axial layer for endothelia cellsand acircumferential layersfor smooth muscle

cdlsal integrated into asingle structure.
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Fig. 3. SEM imageof thelayer-by-layer electrospun vascularized bone construct (left); Confocal
images of cell seeded osteogenic zone (upper right) and angiogenic zone (lower right).

e  Porousnanocomposite sponges (bandage) were devel oped for burn, chronic and diabetic wound.
The prepared sponges showed adequate cell adhesion, blood clotting and antibacterid activity (Fig.
5& 6).

Fig.5.A) Chitosan/ZnO Hydrogd, (B), (C) & (D) Chitosan/ZnO Hydrogel nanocomposite Sponge
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Fig. 6. Blood clotting studiesof Chitosan/ZnO Hydrogel nanocomposite Sponge (Bandage)
e  Aprototypemotor fabricated with stator has been devel oped using high performance Fe-P.

e  Awater purifier named AMRIT (Arsenic and Metal Removal by Indian Technology) for arsenicand
iron freedrinking water, based on nanomaterial s has been devel oped (Fig.7). About 100 units of
AMRIT serving 30,000 peoplehave aready beeningtalled at affected placesin Murshidabad Digtrict
of West Bengdl.

[ e

L8 AR

Fig.7.AMRIT (Arsenicand M etal Removal Technology) water purifier developed by I ndian I nstitute of
Technology-Madras.

The Centre for Knowledge Management of Nanoscience and Technology (CKMNT) at ARCI,
Hyderabad continued monitoring, searching, compiling and andyzing the devel opmentstaking placeglobally
intheareaof nanoscience and technol ogy using State-of the-art databases and disseminating theinformation
to different stakehol dersin theform of val ue-added techno-commercial reports, market research reports,
technology briefs, white papers and thematic databases. CKMNT isbecoming highly visible asanano-
knowledge management centre of excellencethrough itsoutput and services. CKMNT hasbrought out
thefollowing techno-commercid reports:
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Industry Newsletter
Regulatory Directory

Guidelines and
7 Frame Work
Nano- Best Practices

Sensors

Nanotech

Insights

Silver-Silica- '
Silicon Oil
Composite

Nano-ZnO

Fig. 8. List of techno-commercial reportsbrought out by CKMNT, Hyder abad
Development of R & D Infrastructure

After theappointment of itsDirector, activitiesof thelngtitute of Nano Science& Technology (INST),
Mohdi, have gained momentum. Foundation stonefor theinstitute building waslaid by Prof. C.N.R. Rao
onMarch 2,2014 (Fig. 9.).
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Good progress has been reported towards establishment of low-energy ion-beam facility at
KurukshetraUniversity. Construction of anew building for housing the proposed accel erator facility at
KurukshetraUniversity has been completed.

Support for High Performance Computing Facility at TUAC continued thisyear and significant increase
innumber of users has been reported.

NanoApplications& Technology Development

A programmefor promoation of nano applicationsand technol ogy devel opment wasfindized thisyear
which focused on employing specid instrumentsof funding for various stages of technology devel opment.

Support to the ongoing joint institute—i ndustry linked proj ects continued during the year and very
good progresswas reported from these projects.

Human Resour ce Development

Support to ongoing Post Graduate programmes (M. Tech/ M.Sc. in Nano Science & Technology)
continued during theyear. About 200 studentsreceived M. Tech and M.Sc from these programmes.

Pogt-doctord fellowshipsto attract tal ented young researcherstowards advanced researchin Nano Science
& Technology continued to be offered through Jawaharlal Nehru Centrefor Advanced Scientific Research,
Bangdore.

ICONSAT-2014, aflagship event of the Nano Mission, wasorgani zed at Chandigarh. About 900 participants
from Indiaand abroad attended thismegaevent. Partia support to4 other Internationa /Nationa Conferences
wasaso provided. TheNationa Research Awardin Nano Science and Technology for theyear 2014 was
awarded to Dr. Goutam De, CSIR-CGCRI, Kolkataand the Young Career Awardsin Nano Scienceand
Technology for theyear 2014 were awarded to Prof. Arindam Banerjee, IACS, Kolkataand Prof. Umesh
Waghmare, INCASR, Bangalore.

I nter national Collaborations

Support for using the India-Japan beamline established at the Photon Factory, KEK,, Tsukuba, Japan
continued and Indian scientistsfrom all over the country carried out their experimentsusing thisfacility.

Also, support tothe PETRA 111 project continued and several important and novel experimentswere
carried out by Indian scientistsusing thisfacility.

Under theIndo-Canadacollaborative programme, Faculty-to-Faculty collaboration continued and a
School on * Nanofabrication and Characterization’ wasorganized at NINT / University of Albertaduring
theyear with participation of 17 Indian participants.

Orchestrating National Dialogues

The Nano Mission continued to forge linkages with other government agencies and industry
organizationsin promoting nano scienceand technol ogy inthe country and also orchestrate nationd did ogues
onissueswhich aremanifestly multi-agency issues. A draft guiddineentitled* Guidelinesand Best Practices
for Safe Handling of Nanomateria sin Research L aboratoriesand Industries’ hasbeen evolved.
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Support tothe project for devel opment of Standardsfor Nanotechnol ogy implemented by Nationd Physicd
Laboratory, New Delhi, aso continued thisyear.

DEVELOPING STRATEGIC KNOWLEDGE FOR CLIMATE CHANGE

Two nationd missonson dimatechangei.e. Nationa Missonfor Sugtaining theHima ayan Ecosystem
[NMSHE] and National Mission for Strategic Knowledge on Climate Change [NM SKCC] launched
under Nationa Action Planfor Climate Change [ NAPCC] areunder implementation by the Department.

Highlightsof activities of the schemeduring 2013-14:

e A Mgor climate change research programmeon‘ Building Human and I nstitutional Capacitiesfor
Sustaining Hima ayan Ecosystem’

e  Strengthening of existing Knowledge Centresof Excdllenceandingtitutions
e  Thematic Knowledge Networkson thekey areasof climate changeimpacts

e  Technology Watch Groupsin Climate Changeon identified areas of climate change adaptation and
mitigation

e  Capacity building programmes/Training of research professionasin climate changerel ated aress.
e  Formationof anInter-university consortiumfor study on Himalayan Cryosphere

e Internationd bi-lateral and Regional cooperation

Major InitiativesUndertaken

Aspart of deliverablesof these national missions, the CCP division hasinitiated and supported 6
major research programmes during the period 2013-14. Theseinclude:

i.  Socio Economic Vulnerability of Himacha Pradesh to Climate Change, at I ntegrated Research for
Actionand Development (IRADe), New Ddlhi;

ii.  Strengthening of existing Centre of Excellencein Climate Change— DivechaCentrefor Climate
Change, I1Sc, Bangalore;

ii.  Inter-University Consortiumon Himalayan Cryosphere: Science, and Society, coordinated by
JNU, New Delhi and participated by three other universities,

iv. MadhyaPradesh State Climate Change K nowledge M anagement Centre (MP SCCKMC) at EPCO,
Bhopd, and

v.  BuildinganInternational Research Network on Sustainability to Enhance Strategic Knowledgefor
Climate Change’ at Indo-German Centrefor Sustainability, [1'T, Chennai

vi. Nationa Knowledge Networkson Climate Change- two networks one each on Climate Change
Science and Modeling and Climate Change Science and Human Health coordinated by [T, Delhi
and participated by anumber of ingtitutions.
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Brief scientific summariesof these programmesaregiven below

(i) SocioEconomicVulnerability of Himachal Pradesh to Climate Changeat | ntegrated Resear ch
for Action and Development (IRADe), New Delhi

Themainam of thisstudy isto develop methodsto identify and assess scientifically theimpacts of
climate changeand variability on agricultureand forestry of Himacha Pradesh, satistical synthesisof
Climate parameters proj ections made by international researchersand establish relevanceto the
regionto assesscurrent vulnerability and changesby taking into account economic activitiesthat may
take place over the next 30-50 years (when climateimpactswill becomecritical). Another objective
of thestudy isto carry out literature survey andidentify gapsin knowledge, datahaving relevanceto
the region. The Project is also expected to explore possible linkage of the project outcome to
decision making and policy development.

(i) Srengthening of existing Centre of Excellence in Climate Change - Divecha Centre for
ClimateChange, |1 Sc, Bangalor €

Thisprogramme hasbeen supported by DST for capacity building and to expand and enrich climate
changeresearch activitiesat the Divecha Center for Climate Change, Indian Ingtitute of Science. The
research activitiesunder thisproposal are mostly related with global modeling of climate changeand
carbon cycle, monitoring and modeling of Himaayan glaciers, impact of aerosolson Indian monsoon,
impact assessment for forests, water resources, mitigation of climate change using solar power, and
assessment of geo-engineering methods. Thisprogrammeisexpected to bring significant advancesin
theunderstanding of al threeaspectsof climate change: science, impactsand vulnerability assessment
and mitigation.

(iii) Inter-University Consortiumon Himalayan Cryosphere: Science, and Society, coor dinated
by JNU, New Delhi and participated by threeother universities;

Aninter-university consortium on Himalayan cryosphere has been set up with the participation of
four Universtiesi.e Jawaharld Nehru Universty, Univergty of Kashmir, Jammu University and Skkim
University. Thisprogramme proposes research on glaciological studiesthat may be applied and
required the analysis and interpretation of the myriad data on various aspects of the Himalayan
cryosphere dynamics. The applications and use of the woul d-be-generated data are expected to
form animportant input for formul ation of research strategy and for decision makersinthecountry in
various sectorssince existing dataon the Himalayan cryosphere and theimpact of climate changeon
theseresourcesisvery limited. Thedatathusgenerated would helpinformulating nationd programmes
on climateand climate changeimpact and essential/necessary mitigation measuresfor thefuture. It
could, inturn, beuseful for smilar cryosphereregionsintheworld.

(iv) MadhyaPradesh Sate Climate Change K nowledge M anagement Centre(MP SCCKMC)
at EPCO, Bhopal

A State Climate Change K nowledge M anagement Center for M adhya Pradesh has been strengthened
asMP-SCCKMC withtheaimto serve asafunctiona knowledge hub, catering to theinformation
and knowledge needs of policy makers, scientific community and general public on climatechange
issues. To achieveitsmission, theMP SCCKMC will include provisionsfor information generation
and knowledge sharing on multipledimensions.

176 ANNUAL REPORT 2013-2014



(v) Building an International Research Network on Sustainability to Enhance Strategic
Knowledge for Climate Change” at Indo-German Centrefor Sustainability (IGCS), I1T,
Chennal

Theprogrammeon* Building an International Research Network on Sustainability to Enhance Strategic
Knowledgefor Climate Change” at thelndo-German Centrefor Sustainability (IGCS) a |l T Madras
has been supported by CCPto serve asaCentrefor Strategic Knowledge on Climate Change. 1t will
conduct research, technology devel opment, training and knowledge disseminationin aset of five
priority areasrelevant toachanging climatein India. The Centrewill amtodirectitsactivitiestowards
building resilient systemsin theface of climate change aswell asenhance strategic knowledgeon
climatechangeinkey areas. Thel GCSwill host German scientistsfrom their top universitieswho will
work inidentified areasrelated to climate change. These scientistswill work on theresearch projects
jointly withtheir Indian counterparts.

(vi) National Knowledge Networks on Climate Change- two networks one each on Climate
Change Scienceand M odelling and Climate Change Scienceand Human Health coor dinated
by 11T, Delhi and participated by anumber of institutions

Two knowledge network programmesi.e. climate change science and modelling and climate change
science and human health involving 7 institutions/Universitiesand 10 institutions/Universities,
respectively have been set up under NM SKCC mission. A review meeting in thisregard hasa ready
been convened during 9-10 January 2014 at |1'T, Delhi to monitor the progress of these networking
partners. It is expected to generate knowledge and information in the emerging areas related to
climate changefrom the networks.

R& D manpower trained/generated (PhDsetc.)

CCPinitiated anumber of R& D programmeson somekey areasof climate change science, adaptation
and mitigation. The broad objective of these programmesisto build human and ingtitutional capacitiesin
climate change. These programmesemploy anumber of research students. The programmes are expected
to generate trained manpower inthe areaof climate change sciencesand technol ogiesin suchinstitutions
that include; 11'Ts, Bombay and Delhi; International Crops Research Institute for Semi-Arid Tropics
(ICRISAT), Hyderabad; Indian Agricultural Research Ingtitute (IARI), Delhi; Birbal Sahni Institute of

Palaeobotany (BSIP), Lucknow; Ingtitute of Rural Management (IRMA), Anand; National I nstitute of
Oceanography (NIO), Goa; TamilnaduAgricultural University (TNAU), Coimbatore; etc.

I mportant Achievementsof supported projects

A gist of important findings/outcomes/achievements of some of the programmes supported by Climate
Changeprogrammeof DST isgiven below:

(i) Centreof Excelencein Climate Studies, |1 T, Bombay
*  Launchof Interdisciplinary PhD programmein Climate studies

e Threenew PhD leve coreClimate Studiescoursesin the programme started- 11 PhD students
givenresearch guidance
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*  Twoworkshopswere conducted.

e Collaboration has been established with Centre for Devel opment of Advanced Computing
(CDAC, Pune) and Centrefor Mathematical Modeing and Computer Simulation (CMMACS,
Bangaore). Two PhD students have undergonetraining.

(i) Decadal and long-term sealevel variability in thetropical | ndo-Pacific Ocean, at National
Institute of Oceanogr aphy, Goa

Sealevel observationsfrom satdllite, tide-gaugesand smulationsfroman Ocean Genera Circulation
Model were used to investigatethe decadal sealevel variations. Initial resultsindicate that sealevel
changesare showing significant decada timescaevariations.

The study a so showsthat thewindisthemainforcing field that drivessealevel at decadal level.

g T=1 T T=T5150

]

7 (g) EEIO: SLA
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(i) ClimateChange: Assessing I mpactsand Developing Adaptation Strategiesfor Agriculture

in Tamil Nadu at Tamilnadu Agricultural university, Coimbatore

Annual precipitation over the Cauvery basinisexpected to increasein themid century compared to
current level. Therateof increasewould be higher inthe upper Cauvery regionand rainfal isexpected
to be 150 % of the current quantity. Whileinthe mid Cauvery, thereispossibility for 25% more
rainfall compared to current condition. Inthedeltaregion, not much changeinannual rainfal is

expected.

(iv)

Cauvery Basin

Spatial Distribution of RainFall
(Annual, GFDL 1981-2000)

RamFali{mm)
-

Spatial Distribution of RainFall
(Annual, GFDL 2021-2050)

L

Cauvery Basin

Cauvery Basin
Spatial Distribution of RainFall
(Annual, GFDL 2081-2100)

RanFalljmm)
5

.
=

Center of Excellence on Climate Change Research for Plant Protection, |CRISAT,

Hyderabad

The Centre has established advanced facilities like Open Open Top Chambers (OTC), Free Air
Carbon Enrichment Facility (FACE), CO, Plant Growth Chambers, etc to study the impact of
climate changevariables (CO,and Temperature) on host, pathoger/pest and their interaction.
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M ega events organized

1. IndoSwissTraining Programme- “ Capacity Building to train manpower in Himalayan Glaciology”
Jawaharld Nehru University, New Delhi

2. Regiona Consultation Workshop on StateAction Plan of Climate Change[SAPCC] for Himaayan
Region was organized on 18 -19 September 2013 in collaboration with MOEF in, New Delhi

ATTRACTING TALENT TOWARDS SCIENCE THROUGH STATE/UT
PARTNERSHIPS

Innovation in Science Pur suit for Inspired Resear ch (INSPIRE) isanational programme
for attraction of talent amongst the studentsto study Science and pursue career with research. The
basi c objective of the programmeisto communicate to the youth of the country the excitement of
creative pursuit of science, attract talent to the study of science at an early age and thus build the
required critical human resource pool for strengthening and expanding the science and technol ogy
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system and R& D base. The programme waslaunched by theHon' ble Prime Minister on 13'" December
2008. Theimplementation started during 2009-10.

INSPIRE Programme covers studentsin the age group 10-32 years, and has five components:
INSPIRE Award (for 10-15 age group), INSPIRE Internship at a science camp with opportunity for
interaction with global science leaders (for 16-17 age group), INSPIRE Scholarship for Higher
Education (SHE) * 80000/ per year for continuing education at B.Sc. and M.Sc. levels (for 17-22
age group), INSPIRE Fellowship for doctoral research (for 22-27 age group) and INSPIRE faculty
for assured career opportunity (for 27-32 age group).

Whilethefirst component of the Schemei.e. INSPIRE Award isbeing implemented centrally
through the States/ UTs. the other components of the Scheme are being implemented centrally by
Department of Science & Technology (DST) through the concerned academic/research institutes &
Universitiesetc.

INSPIRE Award

Under this scheme, during thefive year plan 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 students from classes 6" to 10", participatein athree
tier competition: District, State and National Level. The projectsexhibited are evaluated by ajury of
experts. All the 28 statesand 7 UTsare participating in the scheme. The schemeis continuing inthe
12" Five year Plan. All the 28 states and 7 UTs are participating in the scheme. INSPIRE Award
Warrant isissued directly in the name of selected student and sent to him/her through State/school
authorities. Award amount includes cost of making a science project / model as well as cost of
bringing the project / model at District level Centrefor Exhibition Display Competition.

All Awardeesunder the scheme participateinthe District Level Exhibition and Project Competition
(DLEPC). Best 5to 10 per cent entriesfrom the district are selected for participationin aState Level
Exhibition and Project Competition (SLEPC). Best 5 per cent entriesfromthe State/UT, subjecttoa
minimum of 5, are selected to participate at the National L evel Exhibition and Project Competition
(NLEPC). At all levels, the projectsare evaluated by a Jury of experts. Participation/merit certificates
areissued to the selected awardees of DLEPC. SLEPC and NLEPC, aswell as, mentor / teachers
who guided them for the preparation of the projects. The entire cost of organizing exhibitions at
district, state and national level isborne by the Department of Science & Technology (DST).

Merit based nomination of the studentsfor INSPIRE Awardsis done by Head M aster/Head
Mistress/ Principal of each school, who isrequired to send nomination of best children having aptitudefor
sciencewith requisitedetail s, giving aso the criteriaadopted by the school for nomination and selection.
Didtrict education authoritiescompiledetall sof theschool sintheir jurisdictioninthe prescribed format and send
theproposd to DST through the Stateeducation authoritiesfor final selection.

All schoolsin the 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 classes 6 to 10 are eligibleto participate in the scheme.

Proposals so received from the State authorities are processed in DST in accordance with the
normsof the scheme and thelist of the selected studentsis sent to the banker of DST for preparation
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of Award Warrantsin the name of selected students. The Award Warrants so received from the bank
are sent to State authoritiesfor onward delivery to the sel ected awardees through district education
authorities/ concerned schools.

Present Status of Implementation

The INSPIRE Award scheme envisaged sel ection of one million (10 lakh) students during the
Five Year Plan period @ 2 lakh awardees per year. There are about 4.5 to 5 lakh schools in the
country which would have classes 6 to 10. The scheme was launched during December, 2008.
However, implementation could start only in 2009-10. In so far as INSPIRE Award component is
concerned, 10.41 lakh INSPIRE Awards have been sanctioned till date. About 47.85% of awardees
areqirls, and 25.7% SCs/STs.

Under the INSPIRE Award Scheme, morethan 6 |akh awardees have participated inthe DLEPCs
and 45000 best entries of DLEPCs have participated in the SLEPCs. The Department has so far
conducted threeNational Level Exhibition and Project Competitions (NLEPCs) starting from 2011, every
year. Atotal of 2573 awardeeshave sofar exhibited their projects'modelsin thesethree exhibitionsheld
sofar. A number of projectshave been shortlisted by the Patent Facilitating Centre of TIFAC for detailed
examination for possible patenting in some cases and asmall number hasbeenfinally selected for filing
patent application. Inthelast NLEPC whichwasheld during 8-10 October 2013 at Pragati Maidan, New
Dehi, Shri M.Hamid Ansari, Hon' ble Vice President of Indiawasthe Chief Guest for the National Award
presentation ceremony held on 10" October 2013. He not only gave away National/Regional/State
Awardsbut also awarded achildfromA&N Idandswho was adjudged the one millionth awardee, under
the Scheme.

Entireexpenditurein connection with conduct of DLEPCs, SLEPCsand NLEPCsisborne by
DST. Ason date, an amount of * 619.46 crore has been spent so far on the scheme, out of which *
101.52 crorehasbeenrel eased to the States/UTs to meet the expenditure in connection with DLEPC
SLEPC/ NLEPC.

E-management of the INSPIRE Award Scheme.

Under the Scheme, large number of nominations, running into lakhs, haveto be processed for
selection of the studentsfor INSPIRE Award. DST has started to e-manage the entire INSPIRE
Award Scheme by using State-of-Art latest Information Technol ogy which would enable e-filing of
nominations by the school s acrossthe country, its processing by the District and State authoritiesas
well asDST in accordance with the norms of the scheme, transmission of data of selected studentsto
the banks, credit of Award amount to the bank accounts of sel ected Awardees (wherever notified) or
preparation of INSPIRE Award Warrants by the bank and their dispatch to the selected Awardees
and all such related activities concerning implementation of the scheme, management of the data,
generation of various MISreturnsetc.

INSPI RE I nter nship component providesopportunitiesfor young studentsto interact with leading
researchers and scientists and experiencejoys of innovation. Under the aegis of INSPIRE Internship,
residential science campsare organized for meritorious studentswho aretop 1%in Class X examinations
and pursuing sciencein Class-X1. Sinceitsinitiation in the year 2009, more than 800 Science Campshave
been organized across variousregions of the country, covering about 2.10 lakhs students. In the current
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year 2013-14 (i.e. till December 2013), 216 science camps have been organi zed wherein around 44000
students have participated in these Camps. 14 Nobel L aureates and more than 2000 resource persons
from Indiaand abroad have a so participated in such Campsorganized in the current year. The number of
Science Camps and the participating I nterns are expected to increase and the annual target of 50,000
studentsislikely to beachieved at theend of thisfinancia year.
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Prof. Dr. lvar Giaever Prof. Dr. Richard R. Ernst
NobleL aureateinteraction with studentsat INSPIRE Science Camp

EEes

Workshop for INSPIRE Science Camp

Scholar ship for Higher Education (INSPIRE - SHE) aims to enhance rates of enrollment of
talented youth in scienceintensive higher education programs. The scheme offers 10,000 Scholarship
every year @ Rs0.801akh per year to studentswho aretop 1% in Class X11 examinations, for undertaking
Bachelor and Masterslevel education in basic and natural sciences.

Presently about 29,000 scholars are availing INSPIRE-Scholarship. With aview to increasethe
enrollment of studentsin thiscomponent scheme, the Department hasformally engaged with the Stateand
Centra Boardsin the country. Through thisinstitutionalization mechanism, the student isinformed by the
respective State/Centrd Board of hisher digibility to apply for thescholarship. Theoutcomeof thisinitiative
hasshown pogitivetrends, with sgnificantly higher enrollment into the scheme during the past threeyears of
implementation. In current year around 23000 appli cations have been received from studentswho have
passed Class-X |1 Boards Examination and pursuing s cience at theundergraduateleve indifferent colleges.
Theseare presently under evaluation for the offer of INSPIRE Scholarship. A comparative anadysisof the
enrollment of studentsinINSPIRE-SHE isgiveninFig. 2and Fig. 3.
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Fig. 2 Fig. 3
Enrollment Trends in INSPIRE-SHE Growth Profile of INSPIRE-SHE
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It isevident that the enrolment of top 1% studentsinto the INSPIRE-SHE scheme hasimproved
dragtically inthe past threeyears. Inthelast year alone, 14150 scholarshipswere offered, out of which,
75% scholarsbel ong to states such as Bihar, Mani pur, Rgjasthan, Uttarakhand and Uttar Pradesh a one.

KishoreVaigyanik Protsahan Yojana (KVPY) isan on-going programmeof the DST with parallel
objectivesand targeting at s milar benefitsasINSPIRE-SHE. This Schemeisbeingimplemented by the
Indian Institute of Science, Bangaoreand it aimsat to encourage studentsto pursueacareer inresearch
by granting Fellowships and Contingency grantsup to the pre-PhD levels, starting from Class X1. Inone
case (INSPIRE-SHE), the selectionisdone by respecting the existing examination system of the country,
whileintheother (KVPY), by awritten examination followed by aninterview. Under the aegisof KV PY,
1401 ongoing and fresh fellowships have been of fered in thisyear to studentsacrossall regions of the
country. Inaddition tothis, 100 Fellowsbelonging to bright SC & ST students have been offered KVPY
Fellowshi pstowards Empowerment I nitiative of the Department.

INSPI RE Felowship, acomponent schemeunder INSPIRE-AORC, offers 1000 fellowshipsevery
year to First Rank holdersinthe Master’slevel University examinations, for carrying out doctoral degree
inboth bas ¢ and applied sciencesincluding engineering and medicine. Sinceitsimplementationintheyear
2010, about 3300 students pursuing their doctora degreein the country have been offered thisFellowship
including 940 Fellowsintheyear 2013-14 done. Asanindication for thevertica growth of the component
schemesunder INSPIRE, 133 INSPIRE Scholarshavejoined into | NSPIRE Fellowships component, to
pursuetheir doctord studiesinthecurrent year. Oneof the many redeeming factorsin INSPIRE Fellowship
asevident from the enrollment trendsisthefact that morethan 60% of INSPIRE Fellowsarefemales. Fig.
4 & 5representsthe enrollment trends observed thisyear in INSPIRE Fellowship. 20 INSPIRE Fellows
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have availed the opportunity to represent the country to participatein the HOPE M eetings organized by
Japan Soci ety for Promotion of Science (JSPS) at Japan.

Medical Sciences. Pharmaceutical _Physical Sciences,
13.1% _\Sciences, 48. S}( 61.7%

Mathematics & . i
Statistics, 38. 4%

Engineering /
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Earth & Atmospheric — Chemical Sciences,
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Fig. 4: Subject-wise enrollment trends observed in INSPIRE Fellowshipin 2013-14
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Fig. 5: Statewise & Gender Distribution of INSPIRE Fellows
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INSPIRE Faculty Scheme: another component under AORC, offers a contractual and tenure
track positionsto the doctoral studentsin both basic and applied sciencesincluding engineering, agriculture,
veterinary and medicine areasfor pursuing 5 yearsindependent research activities at any recognized
University/ academic Ingtitutions/ Laboratoriesin the country.

Under the INSPIRE Faculty Award, 378 individualshave been offered the INSPIRE Faculty Award
for pursuing their career in research activitiesindependently at different recognized Universities, Research
L aboratories and A cademic Ingtitutions across the country. Out of 378 candidatestowhomthe INSPIRE
Faculty Award have been offered, presently around 297 candi dateshave dready been positioned themsdlves
at their chosen Host I nstitutes for theimplementation of the Faculty Award and a so received theaward
grant aswell. In the 5th round another 95 candidates have been sel ected for this Faculty Award and offer
to these candidatesis being made now.

Fig. 6 & 7 indicatethedistributionswith respect to various Subjects and positioning of INSPIRE
Facultiesat different Host Ingtitutionsso far inlast four rounds of selection.
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Fig. 6: INSPIRE Faculty Award- Subject-wise Distribution
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Fig. 7: Positioning of INSPIRE Faculty Awardees at Host Institutions
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E-Governancemoduleof INSPI RE: To subsumemanua handling and ensurered timeddiverance
of informationto thestake holders, the Division hasinitiated aweb based software gpplicationfor INSPIRE.
The e-Management of INSPIRE programme was inaugurated by Honorable Minister for Science &
Technology, Shri S. Jaipal Reddy on 6™ August 2013.

Theweb application coversthefour components of INSPIRE - Internship, Scholarship, Fellowship
& Faculty Award. Thismodul e enablesthe studentsto apply to the different component schemes of the
INSPIRE programme and takes care of the compl etelife cycle of the aspirant’sapplication with different
rolesbeing played by different users. Theweb application, in addition to subsuming manual handling of
data, also providesvariousstatistical detail sfor better analysisand implementation. Theredeeming feature
of the e-management moduleistheidentification of beneficiaries across different components of the
programme. Thishel psoneto seamlessy monitor vertica migration of studentsfrom Internship component
(agegroup 15-16 years) to INSPIRE Faculty Award (age group 32-37 years), thereby providing insights
into the outreach and effect of INSPIRE.

Outreach of INSPIRE: Sinceitsinitiation of this Schemeintheyear 2009, the INSPIRE Scheme
has grown manifold with itseach sub-component scheme and attained thetargetsenvisioned initialy. The
Division hasplanned to commission study of its Social Impact Analysisof the INSPIRE programmeto
gaugetheimpact of the outreach acrossall regionsof the country. The assessment isdeemed essential for
identification and implementation of directional changesthat may berequired. Thereport isexpectedto be
tabled before astanding review committee comprising eminent academiciansand scientists.
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CHAPTER

SOCIETAL CONTRACT OF S&T

SOCIEO-ECONOMIC EMPOWERMENT THROUGH S&T
INTERVENTIONS

Sciencefor Equity, Empowerment and Devel opment (SEED) Division hasbeen playing animportant
rolein promoation of science and technology (S& T) for social good. It supportssuchinitiativesthrough
S& T based voluntary organizations, institutions, Collegesand Universitiesthroughout the country to take
up action oriented devel opmental projectsto address|ocation specific problemswith S& T applications. In
thisprocess, focusislaidto create S& T based potential model sto facilitate employment opportunities at
thegrassrootslevel for better livelihoods and improved qudity of life. Equal emphasisisbeing givenon
providing technological solutionsto location-specific problemsthrough technol ogy modulation, field testing
and transfer involving community as major stakehol dersto ensure sustai nability with inclusive growth.
Mg or initiatives/achievements made during the year under various schemesarelisted bel ow:

1. SCIENCEAND SOCIETY PROGRAMME (SSP): Thisschemeaimsat facilitating devel opment
of promising S& T based field groups and innovative technol ogiesfor addressing societal needs.
Projects operationa under thisprogrammearelisted bel ow:

1.1. Long Term Core Support - Technological Advancement for Rural Areas(TARA)

Technological Advancement for Rura Areas(TARA) isaunique scheme under societal programme
mainly provideslong term coresupport to S& T based voluntary organizations/field level ingtitutions
and currently, 22 national level organi zationsare supported to develop and deliver need based S& T
interventionsat thegrassrootslevel. Thesegroupsarerdiablevehiclesfor transfer and delivery of
new and improved technologiesfor rural application through identification of problemson theground
and converting themto challengesfor providing technol ogica solutions. Thetechnologiesdevel oped
and innovations made by the core supported groups are demand driven and have been well received
by the peopleinrural areas. Some of the model sof technol ogy delivery have been demonstrated to
entrepreneursin setting up aprofit making sister organization and creation of NGO-led enterprises,
asshownintablebelow:

Table1: Technology Adaptation and Up-scaling by Core Supported Organizationsunder TARA

Scheme
S.No | Coregroups Technology I nterventions, Innovationsand Packages Developed
with mpact Benefits
1 Himalayan Research Group 1 Simplificationin Chirayita cultivation (seed sowing, weeding,
(HRG), Shimlg, HP harvesting and drying).
2. Technology package of Shiitake mushroom (Lentinula edodes)
has been standardized for cultivation.
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S.No | Coregroups Technology I nterventions, Innovationsand Packages Developed

with mpact Benefits

2 Appropriate Rural Technology | Biogas based power generation for household level application.
Ingtitute (ART]I), Pune, Farmers can adopt this technology as the gensets are available from
Maharashtra 500 wattsto 2.5 kilo watt range. It can be used for pumping water and

electricity generation.

3 Vigyan Ashram, Pune, () Dry fruitroll cutting machine. (ii) Hand Operated fruit cutter.
Maharashtra (i) Ambient temp dryer-New dryer for drying of fruitsand

vegetables based on principle of dehydration of agro produce.

4 Society for Devel opment (). TARA Eco Kiln Package. (ii). TARA Paper Recycling Package.

Alternatives (DA), New Delhi (iii). Jal TARA Arsenic Solution Package. (iv). Ecologically sound
packages with local enterprises creation using local resources and skill.
For instance, from the 25 Eco-Kilns under operation, more than 1,000
people have been benefited directly through employment in the
operational units.

5. VivekanandaKendra, Software package for cost-effective construction technologies to
Kanyakumari, TN designing of compute embedded energy efficient structural and

functional components of the building.

6. Society for Rural Steam Jacketed Kettle: A laboratory prototype or Steam generator cum
Industrialization(SRl), cooking vessel, for use in rura food processing Centre, was designed,
Ranchi, Jharkhand fabricated and tested at SRI. Thisisamulti fuel cooking vessel which

does not require a boiler.

7. Technology Informatics Design | 1. Development of energy efficient design and fabrication of tea
Endeavour (TIDE),Bangaloru, kettle, multi-purpose stove, tava stove, and pyro mini stove without
Karnataka chimney. (ii)Dissemination package for farmers on ground water

management including recharge techniques. (iii) CO, mitigation through
fuel savings in stoves promoted by TIDE. (iv) Created livelihoods for
27 women entrepreneurs using various technologies promoted by TIDE|

8. Integrated Rural Technology (i) Introduced “Microwavable Terracotta’ | MicrowavableTerracotta
Centre (IRTC), Mundur, in the market after proper testing, analysis
Palakkad, Kerala and quality control. (ii) Introduced various

drudgery removing equipments like pugmill
(for grinding of clay), and electric wheels
(for shaping articles) for the benefit of
artisans.

9. Peermade Devel opment 1  Cardamom Washing machine:

Society (PDS), Peermade,
Kerda

machine washes 100 kg of cardamom
capsules in five minutes.

2. Nutmeg decorticator which can
decorticate 80 kg nutmeg in an hour
with 80% efficiency.

3 Quality of thedried cardamom
has increased with additional income.
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1.2. Technology I nterventionsfor Addressing Societal Needs (TIASN)

Thisschemeamsat devel oping and facilitating research and application of S& T based solutionsto
identified problems and societal needs. Some specific projects covered under thisschemeareas
follows

1.2.1 Co-ordinated Resear ch Programmeon Non-Edible Oil: A major programme on Non-
Edible Oils (NEO) was evolved and demonstrated as a viable and replicable technol ogy
packageand rural enterprisemode for itsextraction from Tree-borne Oilseeds (TBOs) aong
with digtilled oil sfrom somearomatic plants. A generic technology packagefor utilization of
non-edibleoil seedsfrom 19 TBOsand 8 arométi ¢ plants has been adapted/optimized covering
ten locations under diverse field conditions across 8 States to meet the demand of NEOs
especially for Apricot, Jojoba, Tung and medicinal oilsfrom plants, like, Makangni and
Eucayptushby indugtrid unitsmaking sogps, paints, varnish, ayurvedic medicines, etc. A business
model, whichincludesNodal Unit with Expeller, networked in acluster with Village-level
“satdlite” units, covering primary processing, storage of Seeds, de-shellingandtimely supply
of kernelstothe Nodal Unit for expression of Oil, hasbeen standardized in decentralized way
of il productioninvariousproject sites.

1.2.2 Individual Projects:

e Rainwater harvestingfor School in Rural Area: To promoterainwater harvestingin
schools, atechnology demonstration project has been taken up at Gogal gaon, Adgon,
Pimpri Lokai, Nimsewadi, Ruatwadi, L ohare, Koralevillages of Ahmednagar Didtrict,
M aharashtrato meet the minimum daily requirement of drinking water. The project has
enabled studentsto work out the quantum of water that can be harvested and develop
rainwater harvesting structuresfor their own houses. Demonstration on working model
has hel ped the students, especially girls, to understand the actual working of rainwater
harvesting system, possible problemsand sol utionsfor itsmaintenance.

e Co-management of Artisanal Fisheriesalongthe Coromandel Coast: Thisproject
seeksto contributeto sustainablemanagement of marinefisheriesresourcesby strengthening
initiativesinfisheriesco-management, involving artisand fishingcommunities(localy known
asPattinavar), of coastal areasfrom Tamil Nadu and Puducherry. Project has contributed
to the scientific co-management of fisheriesthrough specificinputsthat could be made at
thepolicy leve for linking it with the credit and marketing sectors. Effortsarebeing made
for promoting locd leve practical interventions, such as, reef unitsand FishAggregating
Devices(FADs). Nofishing periodswill beadvocated aspart of thefisheriesmanagement
process thus encouraging and enhancing the participation at the community for better
livdihoods.

1.3 Technology I ntervention for Disabled and Elderly (TIDE)

In order to supplement the efforts made by variousingtitutesand organizationsfor elderly careand
differently able persons, the programme* Technol ogy Interventionsfor Disabled and Elderly (TIDE)”
has been strengthened further. Keeping inview, the Nationa Policy on Older People (NPOP) and
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other initiativesof theMinistry of Socia Justice and Empowerment (MoSJE), the programme has
been specifically mandated to promoting basi ¢ research, devel opment and adaptation of technology
for improving qudlity of lifefor the benefit of elderly popul ation and disabled peoplein the country
through application of S& T inputs. Outcome of some of theinterventionsinthisprogrammeareas
under:

e Development of IndigenousL ow Cost PressMat Based Gait Analyzer: Thisproject is
being implemented by Nationa Ingtitutefor the Orthopedi cally Handicapped (NIOH), Kolkata
to devel op aninexpensive, robust, indigenous and reliable pressure mat based systemwhich
can be used for rehabilitation of disabled and elderly people and as a diagnostic tool for
neurologica diseasesandto minimizerisksof injury duetoincidenceof fall of ederly. Proposed
technology can provide affordableclinica anaysisabout diabetic offloading, analysisof gait
asymmetry, diagnosis of posturerelated complaints, sportskinematic analysis, pre and post
treatment evaluation, etc.

Designand testing of capacitivetype pressuresensing system, caibration of individua sensors,
designing aproper codeto interfacethe entire mat, design thegraphic user interfacefor displaying
2D and 3D image from the acquired pressure dataare being carried out to calculate gait and
sway analyssparametersfrom theacquired pressuredata. Theentiresystemwould becalibrated
with standard clinical pressuremat and will betested on patients having gait abnormality for
clinical tridsfollowed by handsonworkshop for system familiarization and wider dissemination.

e Vardaan-Anindependent stair climbingwheel chair (manual) for up/down climbing:
Thisinnovative project, implemented at | ndian Ingtitute of Technology, Kanpur, amsto design
asafe, economic, efficient, user friendly independent stair dimbingwhed chair (up/downdimbing)
for the adaptation inthelarger existing environment for physically challenged people. Inthis
project, design of basic component of the stair climbingwheelchair, like, stair climbing whed,
convertible mechanism, stair climbing wheel shapeand overall dimensiontoimprove safety,
efficiency factor, etc, areincorporated. The design had been made simplefurther for ease of
user groups from adaptation and manufacturing point of view. In order to reducethe effort of
climbing stairswith steeper heights, bigger wheelshave beenintroduced. A combination of 3
wheelswould be used in the final stage of the design. Thisisthefirst model of convertible
wheelchair that can work on normal floor aswell ason stairs. The design of wheel chair is
shown below.

Anintense user testing of the current designisbeing doneat Artificial Limb Manufacturing
Corporation (ALIMCO), Kanpur for load testing, brake testing, etc. This product can be
commercidizedinIndianaswell asinternational market for different target user group for elderly,
kids, and userswithin variouseconomiclayers.
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Figure A, B, C, D describing sequence of convertiblemechanism from flat floor to stairsand then from stair stoflat
landing space

1.4 Schemefor Young Scientist and Technologists(SY ST)

This Schemeunder SEED Divisionisoperationa with anamto encourageyoung scientiststo provide
technol ogy based solution on societal problems. The schemehasbeen ableto nurturetheideasof the
young investigatorson socidly relevant issues. Achievementsof some projectsaccomplished during
thefinancid year are:

e Under the project “Design of polyelectrolyte coated multi-layered liposomes (stable
liposomes) for oral insulin delivery” insulin pill that could relieve pain of daily shotscan be
realised asthedelivery system“layersomes’ have shownto lower the blood glucoselevelsfor
longer duration than that of injected insulinin rats. Development of oral insulin hasbeena
challenge dueto two mgjor reasons (i) it used to break down by the body’ sdigestive enzymes
beforeit canact, and (ii) it doesn’t get easily absorbed through the gut into the bloodstream. To
overcomethese hurdles, two approachesto shield insulin from the digestive enzymesand then
get itinto the bloodstream have been used. In order to protect insulin from digestion liposomes,
which are aready being used for treatment, werewrapped in layers of protective molecules,
caled polyel ectrolyte. To enhancethetransportation of these*layersomes’, acrosstheintestingl
wall intotheblood, itisattached withfolic acid. Suchinitiativeandinnovative conceptscan help
to addressoneof India' shiggest health challengeson diabetesasby theyear 2030t isexpected
that the India sdiabetesburden will crossthe 100 million mark.

e Under another project entitled “ | dentification of alter nativeanimal health delivery system
through folkloric claims’, selected practices of the healers, who are the custodians of the
knowledge, were value added and devel oped into atwo independent products which have
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shown effectiveness as compared to conventional therapy to mitigate Ephemeral fever and
Bacterial Madtitisinthelivestock. A uniquelactogogueformulation hasalso been devel oped
under thisproject which has shown significant impact over the milk yield and fat percentage.
Thetechnol ogiesdevel oped were recommended by the Nationa Research Advisory Committee
for Nationa Honour in 6" and 7" Grass Root Award Function of 2012 and 2013, respectively.
Patent application hasa so been filed onthe heder’ snameswho have shared theknowledgefor
the devel opment of the products (Patent application filed no. 1013/CHE/2011 and 1117/ MUM/
2011).

e  Toaddressthegrowingincidence of decline plant biodiversity and natural habitats of many
speciesin Garhwal region of North Western Himalaya dueto anthropogenic pressure, aproject
“Conservation of someeconomically important plant specieswith participatory approach
of local community: A casestudy of the Srinagar hydroelectric power project in Gar hwal
Himalaya” has been supported. The project has hel ped towards the conservation of some
economically important plant species(Bauhinia purpurea, B. variegata, Boehmeri arugulosa,
Celtis australis, Ficus auriculata, Grewia optiva, Madhu calongifolia, Morus alba,
Ougeiniaoo jeinensis, Syzygium cumini, Terminalia alata) through plantation of nursery
raised seedlingsinthevillage community and wasteland (approx. 20 hectareland) inthevicinity
of power plant affected areaswith theinvolvement of local people.

TECHNOLOGICAL INTERVENTION FOR TRIBAL EMPOWERMENT (TITE)

ThisSchemeunder “ Tribal Sub Plan” aimsat improving living conditionsof Scheduled Tribesbased
onsustainable S& T interventions. Thefocusison creating sustainablelivelihood basethrough use of
locally availableresourcesand materid sby introduction of need based technology intraditiona skills
aswell asnew vocations. During the year, twenty one projectswere sanctioned in the technol ogy
areas, suchas, skill improvement and efficiency of traditiona occupations, introduction of dternative
vocation and entrepreneuria skill devel opment, productsfrom agro-processing/horticultura produce,
production of non-traditional fibre composite, medicina and aromatic plantscultivationmainly in
tribal pocketsetc. Outcome of some of the ongoing/compl eted projectswhich have shownvisible

impact are:

e Improvement of Livelihood and Socio-Economic Statusof Tribal Community in Dry
Temper ateZone Of Himachal Pradesh through Oyster M ushroom Cultivation : Under
thisproject, effortsarebeing madeto evauatethe performance of different oyster mushroom
specieson locally availablefloraas substratesin the Spiti valley of Himachal Pradesh. This
projectisbeingimplemented through research sation of Dr. Y SParmar University of Horticulture
and Forestry located at Tabo, Lahul & Spiti. Fallenand dried leavesof Salixfragilis(willow
vern. changma), Lactocera sericola (vern. nechaapa), Poplus ciliata (poplar) and Malus
domestica (apple); whole aeria plant parts of Pisum sativum (pea), Iris sp. (vern. thehma)
and Triticumwvulgare aswell asused and dried tealeavesweretested for their suitability asa
subgtratefor cultivation of four speciesof oyster mushroom. Capacity building and training on
cultivation of oyster mushroom hasenabled 160 tribal farmersof thevalley to supplement their
incomefor better livelihoodsusinglocal resources.

e Exploration and Utilization of Wild Edible Plantsconsumed by ST people of Arunachal
Pradesh for Socio-Economic Development: Thisproject implemented by North East Ingtitute
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of Science and Technology (NEIST), Itanagar hasled to prioritization of wild edible plants
used/consumed by Nyishi community of Papum Paredistrict of Arunachal Pradesh, which have
medicinal and nutritional properties. The plant specieswere prioritized for mass cultivation
based onanalysisof nutritional value, mineral contentsand anti-oxidant propertiestoimprove
nutrition statusaswell asprovide aternativelivelihood optionto tribal community for socio-
economic devel opment.

e  Empowerment of Tribal Women towar dsL ivelihood | mprovement through Sustainable
Sericultureand Associated I ntegrated Farming System(l FS) Practices. Project envisaged
anapproach of ‘ Labto Land Programme’ for capacity building and technica empowerment of
users group through various training programmes in Challakere and Molkalmur Taluk of
Chitradurga District, Karnataka. This project, being carried out jointly by Karnataka State
Sericulture Research and Development Ingtitute and BAIF Ingtitute for Rural Devel opment,
Tiptur, hasenabled to bridgethetechnol ogical gapsbetween lab and land towardsimprovement
inqudity, enhanced productivity and crop Sability involving tribal community. Tentriba families
have been supported to adopt IFSmodel in oneacre each with plantation of forest speciesand
fruit bearing plants. Onefarm pond has been excavated in each IFSmodel to harvest excess
runoff water. To ensure sustainableimplementation of the project activitiesand proper benefit
sharing of income, two salf hel p groups (SHGs) have been formedinvolving tribal families.

e InnovativeUseof Undulating Drought ProneFragileL ateriticWastelandsin theremote
Tribal Belt Recourseto L arge Scale Production of aKharif Minor Oil Seed Crop like
Niger GuizotiaabyssinicalL .f (Cass): Thisproject, being implemented by 11T, Kharagpur,
inthree blocks K haragpur, Keshiary and Sankrail in West Midnapore District of West Bengal,
envisagesemployment generation andincomeof tribal community through utilization of cultivable
wastelands under rainfed conditions by cultivating Niger seed and other companion crops.
During the project implementation, effortshave been madefor generating awarenessamong the
tribal and general farmersabout the Niger crop production technology and processing of theoil
seeds. Relevant package of practicefor field level application wastransferred to 50 farmers.

e  Popularize Scientificand Cost EffectiveBulb Production Technologiesin Liliumthrough
Trainingin Tribal Areasof Himachal Pradesh: Under thisproject, being implemented by a
fiddgation of Indian Agriculturd Research Ingtitute (IARI) at Kullu, complete scientific package
of practicesfor commercia cultivation of Lilium hasbeen standardized and transferred tomore
than 100 tribal farmersfrom Keylong, thetribal district of Lahaul - Spiti Lahaul valley. In
addition, tribal youth have also been provided technical know-how onthepotential of Lilium
and other bulbous crop (Tulip, Daffodils, Iris, Hyacinthsand callalily) cultivation and their
bulb production to create micro-enterprise. For better hand-holding and sustain the project
activities, asociety of 50 growershasbeenformed at thelocd level.

3. SCHEDULED CASTE SUB-PLAN FOR THE DEVELOPMENT OF SCHEDULED
CASTE POPULATION (SCSP)

Social Equity principlesdemand special attention and careful intervention to facilitate the overall
devel opment of scheduled caste community intheir devel opmenta aspirations. Thisschemefocuses
on enabling these communitiesto redlizetheir aspirationsthat needsto be devel oped with sufficient
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measure of empathy and sensitivity backed up by the supply of adequateresources. Over theyears,
the scheme with aview to empower SC popul ation through S& T inputs, has achieved significant
breakthroughsin devel oping and demonstrating technol ogy packagesin several sectorswith the
asociationof S& T based field groupsand S& T ingtitutions. Specific achievements made under the
schemeare:

e Co-ordinated Programmeon Capacity Building and Livelihood Generation Activitiesfor
mar ginalized SC Population: This programmeis being implemented through networking of
community based organizationsworking in different parts of the country and projects are being
implemented in 93 villages acrossAndhraPradesh, Bihar, Gujarat, Himachal Pradesh, Jammu and
Kashmir, Karnataka, Kerala, MadhyaPradesh, Maharashtra, Odisha, Puducherry, Rgjasthan, Tamil
Nadu, Uttarakhand and West Bengd , where sd ected SC communitiesaremostly engaged in unskilled
labour locatedin costal villages, hilly areas, and plain/drought areas. S& T interventionsunder this
programmewerein theareaof water, sanitation, health, education and adoption of technol ogiesfor
livelihood and micro enterprisedeve opment using loca resources. Community mobilizationand building
new/strengthening the existing peopl € singtitutions or groupsareintegral part of this programme
leading to itssustainability in termsof reductionin poverty, unemployment and improvement inthe
basicamenities.

I T W
% L 1

Soak pits Construction of biogasplant ~ Household level composting

e Improving Crafts Technologies of Six Less-intervened Crafts: (1) Aligarh and Dindigul
Lock Making, (2) Andhra (Budithi) and Odisha (Kantilo) Bell M etal Craft, (3) Fir ozabad
Glass Craft, (4) Gaduliya Lohar Craft, (5) Kannugj Itr Making and (6) Kashmir and
Rajasthan Namda Cr aft: A study was conducted to identify aset of technological innovationsin
thesix relatively less-intervened craftsand found that al these craftsarefacing various problemsthat
include: useof age-old technologies; low incomes, productsnot meeting the Bureau of Indian Standard
(BIS) specifications, acute competition from factory madeimplements/Chinese products, absence of
any product devel opment/branding/promotion; serious health and safety concerns; ergonomically
unsound workstation; and lack of interest among the children of theartisansinlearningthetrade. The
artisansare, therefore, ill-equipped to face up to the challenges of the changed scenarioinworld
tradeandinview of WTO regime. The study worked out an action plan for each selected craft for
strengthening the position of theartisansin the globalize market place by enhancing their accessto
better technologies, development of new designg/products and identifying suitable technol ogy
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developersand disseminatorsfor the new technologies. L eather bottleswhereresdual water is
dried fromthefinal product

Bhormaraor carvingringson thebowl Carvingimprintson thebell metal ware

Study under the project indicatesthat all the above crafts require devel opment of distinct visual
identity along with the GI Sand handmade branding, product diversification; linksas suppliersto
public and private sector industry; display and publicity to brands; and improving packaging standards.
A set of potentia technology devel opersand disseminators have a so beenidentified for the above
crafts. A network programmeon theidentified craftswill betaken up shortly, involving thetechnol ogy
devel opers, experts, industriesand i ngtitutions/organi zationswith product diversification and value
addition, to reviveand nurturetheskill of artisansengaged in such traditional crafts.

e S&T Planning for the Grassroots. Identifying Development Needs of Scheduled Caste
Population in Selected Statesand Developing StrategicAction Plan for an I ntegrated Mission
on S& T driven Sustainable Development: Thisstudy oriented project, based on the perceptions
of thetarget SC beneficiaries, local voluntary organizationsand field investigations, hasidentified a
comprehensive package of S& T interventionsfor exclusive/nearly exclusive SC clusters(villages/
hamlets/urban wards) in 27 districtsin the top seven SC popul ated states (AndhraPradesh, Bihar,
MadhyaPradesh, Odisha, Rgasthan, Tamil Nadu and Uttar Pradesh) for meeting their developmental
needsin network project modewith the appropriate S& T delivery system (technology devel opers
andtechnology/skill disseminators) for each of thefollowinginterventions:

Habitat Improvement with local resources
- Enhanced Livedihood opportunities (Improvement in productivity, toolsand implements)

- Hedthand Nutrition (Monitoring and tackling anemia, Vector control with community participation,
nutritiona and health gardens)

- Fodder/Feed production linked to small animal husbandry

- Agriculture (improved technology, tools and implements, integrated pest management,
divergfication)

- Energy solutions (accessto energy - Energy for household and occupationa needs)
- Technology inputsfor artisanal sectors(conventiona and new trades)

Based onthestudy, anet work programmeviz. “ Technology Applicationfor Livelihood Improvement
of Scheduled Caste Population (TALIM-SC)” isbeingimplementedin 15 locations of above mentioned
states.

4. SCIENCEANDTECHNOLOGY FORWOMEN

The Scheme* Science and Technology for Women” isbeing implemented with theaim of promoting
gender equality, empower women with inputsof S& T to promote devel opment and adaptation of
gppropriatetechnology, transfer of proven technol ogiesand demonstration of livetechnology models.
Apart from continuing ongoing All India Coordinated Research Programmes on M anufacturing of
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Low Cost Sanitary Napkins, Biomass Tray Dryers, etc., during the course of the year, about 30
individua projectsin technology sectors, such as, women hedlth and nutrition, agricultureand animal
husbandry, including post harvest technol ogies, modern agricultura practices, nursery techniquesfor
cultivation of aromatic and medicinal plants, watershed based soil and water conservation, tissue
culturetechnol ogy, alternatelivelihoods, natural resource management, occupationa hazards, etc.,
were supported to make adistinct impact in the socio- economic status of women. Achievements
made, specifically related to involvement of womenin project mode support, are asunder:

Development of L ow Cost ValueAdded Processed Productsfrom Ripe Pumpkin (Cucurbita
moschata) and Dissemination of Technology to the Farm Women of Himachal Pradesh:
Under this project, value added processed products from ripe pumpkin were developed and
standardized. Further, analysisof physico-chemical parametersof pumpkinfruit, kernel of seedsand
value added productswere carried out which helped in pre-treatment for drying of pumpkin and
standardization in production of pumpkin flour/powder. Recipesfor the preparation of weaning mix
and cooki es, supplemented with pumpkin flour, have a so been standardized. Shelf lifestudies, upto
aperiod of threemonths, a ong with cost of production, werea so conducted. Thetechnology package
for different val ue added productswoul d be documented and disseminated among thefarm women
through training and demonstration so that more women can benefit from these technol ogies and
becomeentrepreneurs.

A variety of convenient processed products, retaining the antioxidant propertiesand dietary fibersof
carrot and carrot pomace, are being devel oped under the project “ I nstant productsof carrot for
nutrition, incomegener ation and self-employment of thefar m women of Himachal Pradesh”.
Standardi zing the dehydration techniquesfor optimal colour, texture and &-carotene retention and
determining the suitability of different typesof dehydrated carrotslike shreds, sticksand roundelsand
carrot pomace for processing into value added productswill help thelocal women and self help
groupsestablish processing centersfor carrot, thus, reducing the unemployment and gain sustainable
incomeand livelihoods.

Redlizing theimportance of ensuring quality and safety of the productsin fisheries sector a project
“Food Safety I nterventionsfor Women in Fishery based Microenterprises’ hasbeen taken
upin Coastal Kerala. Thisensures safety of the products devel oped by women microenterprises,
through skill devel opment and capacity building, which laysimportance onfood safety and itsactual
requirement, to produce aquality and safe product under hygienic and sanitary conditionswithout
bacterid contamination to enablebetter incomewith quaity produce. Capacity building programmes
for women entrepreneurs, in coordination with Central Ingtitute of Fisheries Technology, Kochi and
Matysa Fed, have been organized at various coastal locationsof Kerala.

Inaproject “ Extension of quality seed production techniquesand fast grow-out of Indian and
exoticcarpsin Terai region of West Bengal”, being implemented in rural areas of Coochbehar
digtrict, emphasisisbeinglaid on dissemination of quality seed production techniquesof carpsthrough
creation of more number of quality fish seed production centersand their proper grow-out culture
utilizing potentia water bodies. Thereisasustainableincome generation for women through quality
seed production and grow-out. Extension of improved techniques of induced breeding for quality
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seed production of Indian and exotic carps and subsequent rearing of fish seed, using local feed
components, including dried mugasi|k worm pupae, aprotein rich component, reflecting itssuperiority
over other livefeed componentsfor fish growth had culture of carps, mugasilk thread reeling and
other mugafarming activities. The spawn production and revenue statusfor afew villagesinthetarget
aressisgiveninthefollowingtable.

e A project “Empowering Rural Women of Himachal Pradesh Sustainable Dairy
Entrepreneurship” was taken up in to systematically ascertain the reproductive, productive,
managerid and physiologica statusof rural cattlevis-a-visavail able resources of women farmersin
different regions of Himachal Pradesh. The project aimsin propagating and analyzing the effect of
scientific rearing, including breeding, housing, health and management, in consonancewith certain
sustai nable nutritiond interventionsin rural cattleinvolving farmwomen of Himachal Pradesh. This
a so generatesgeographical information system mapping and spatia information for devel opment of
region specific packages and practiceson scientific rearing of rural cattlein Himachal Pradesh.

5. WOMEN SCIENTIST SCHEME —B (WOS-B)

Aninitiative Women Scientist Scheme (WOS-B) to encourage and involve women scientistsand
technologistswith a®break in career” dueto socia responsibilities, but have desireto returnto
mai nstream science and work on societal problems, has been launched in 2003. The scheme has
been restructured and reenergized during 12th plan to provide along term option asan alternate
career pathinbasicand applied sciencesfor societd gpplications. Thetraining will focuson sharpening
their skillsin research areasand implementing the projects of societa importance.

Duringtheyear, 45 new projectswere sanctioned invariousaress, like, sericulture, vaue addition for
livelihood security, socio-economic upliftment of therural poor through useof natural/loca resources,
health, agriculture, fisheries, etc. Orientation programmes have al so been conducted for Women
Scienti sts/technol ogi stswhose proj ects have been recommended for financial support for proper
implementation. Highlights of some projectsare reported below:

e Revival and Sustenance of Traditional Construction Technology and Ornamentation
Techniquesof Shekhawati Rajasthan: Thisproject, undertaken by Women Conservation Architect
withthe support of UNESCO, aimsat adaptation of traditional technology to facilitate scientificand
authentic repair and maintenance of traditional buildingsin Shekhawati, and development of a
mechanism for sustenance and providing opportunitiesto local construction workersfor income
generation aspart of alarger vison of saving therich built heritage of theregion. Publications‘ Haveli
OwnersManuad’ and‘ Conservation Notes were prepared to actively involve ownersand caretakers
inconservation works, persuading them and providing them technical advicefor undertaking periodic
repair and maintenance of their properties. A Craftsmen Training kit wasa so devel oped to helplocal
craftsmeninscientific understanding of traditiona construction processesand knowledgeof traditiond
construction. The code of practicefor undertaking traditiona lime plastering works, prepared aspart
of the project, isanovel achievement. The manuals prepared under the project have been made
availablefor Haveli owners, craftsmen and Government of Rgasthan for futureuse.
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L ocal Craftsmen engaged in adopting scientifically validated
Techniqueto sustain traditional buildings

e SustainableRural Livelihood- Adoption and Refinement of improved technologiesof Eri
culturein Brahmaputra Valley of Assam: The main focus of this project is empowerment of
women, drudgery reduction and income generation and employment, so that overall objective of
societa development isfulfilled through technol ogicd intervention. Project intervention and capacity
building at local level hasledto adoption of Ericultureas primary venture of livelihood among
marginalized rural poor mostly womenfarmers.

e CompositeL acand Seviarebaudianacultivation with valueaddition for livelihood security
and socio-economic upliftment of rural poor in Allahabad, Uttar Pradesh: The concept of
proposed project isfor livelihood generation and establishment of marketing linkagesfor therura
women by imparting training inthefield of lac and lac products. A nursery of Seviarebaudiana as
anincome generation activity hasa so been added to thisinitiative.

Different valueadded lac productsprepared by trained women for alter nativelivelihood

6. WOMEN SCIENTIST SCHEME -C (WOS-C)

This scheme has special focusto provide opportunity to women scientist for self-employment by
utilizing their speciaized domain knowledgein areas such as patenting, Intellectua Property Rights
(IPR). During the year, 95 women scientistswereimparted training with invol vement of various
agencies, like, Intellectual Property Agencies of government bodies, patent attorney law firms,
Knowledge process outsourcing agencies, |1 Ts, R& D Ingtitutes, Pharmacompanies, etc., at Delhi,
Chennai, Puneand Kharagpur. Out of these 95 women, 16 women have cleared the Patent Agent

ANNUAL REPORT 2013-2014 199



Examination and are now registered Patent Agentswith the Indian Patent Office. Workshopson
‘Patent Drafting’, ‘ Intellectua Property Rightsand related aspects’ werea so conducted. 40 patent
analysisreportson varioustechnol ogy areas have been prepared by the trained women scientists.

7. COUNCIL FOR SCIENCEAND TECHNOLOGY FOR RURAL INDIA (CSTRI)

Two centersof Council for Scienceand Technology for Rurd Indiawereestablished at Indian Indtitute
of Technology-Madras(I1'TM), Chennai and North East Ingtitute of Scienceand Technology (NEIST),
Jorhat to involve mainstream scientistsin devel oping technol ogies having application for rura India.
Inthisinitiative, centreat NEIST isworking on*“Rura Resourcesand Need Appraisal” intherural
areasof New Sonowal (Assam-Nagaland Border) aiming 50% growth in per capitaincomeof rural
poor inthearea. The Centreat |1 T-Madrasisworking on Decentralized Solar PV Generation and
Didtribution Systems, wheretheimportance of combining energy efficient lighting systems, DC motor
technology and off grid solar power to meet the current demand of rural India, will be highlighted.

8. INDO-UK COLLABORATIVERESEARCH INITIATIVEIN ‘BRIDGING THE URBAN
AND RURAL DIVIDE (BURD)

DST and the Research Councils UK (RCUK) have funded collaborative research projects that
tacklethechdlengesin‘ Bridging the Urban and Rura Divide . Firgt ever integrated system (Biomass,
CPV and Hydrogen) for provision of eectricity inrural India, along with high efficiency hydrogen
generation and storage, will be devel oped by [ T-Madras, VishwaBharathi University, Shantiniketan
and I T-Bombay, in collaboration with Heriot-Watt University and other UK I nstitutes. Supply and
demand potentia of exigting rurd biomassand renewableenergy resources, whileengaging communities
through bottom-up approache, isbeing worked on another project, bothinIndiaandin UK, by 11 Sc,
Bengauru aslead Ingtitute from Indian and University of Nottingham fromthe UK.

S& T LED ENTREPRENEURSHIP AND INNOVATION PROMOTION

TheNational Science& Technology Entrepreneurship Development Board (NSTEDB), established
in 1982 by the Government of India under the aegis of Department of Science & Technology, isan
ingtitutiona mechanismto promote knowledge driven and technol ogy based entrepreneurshipamong S& T
personsthroughitsprogrammesand activities.. TheBoard, amstointegrateinnovation and entrepreneurship
in academia, through variousinitiativeswith aview to trand ate knowledge to wealth and convert “job-
seekers’ into“job-generators’. The programmesand other facilitating mechanismsof theBoard arestructured
tofoster ideasand innovationsinto successful start-upsand to create techno-entrepreneursamong the
S& T persons. The programmes of the Board and the related achievements during F.Y 2013-14 are
summarized below.

1. Technology Businessincubators(TBIs): Technology Businessincubator (TBI) isa programme
of NSTEDB for fostering innovativeand knowledge based start-upsinto sustainable businessesby
involving interactionsfrom academiaand providing specialized support services, early stagefinancing,
networking among stake holdersetc. 75 TBI’'shave been sofar supported which areusually located
inandaroundan R&D or academicingtitution. Threenew TBIsestablished duringthe F.Y.2013-14
areat TBI at Sathyabama University, Chennai focusing on Marine Bio-resource utlisation, TBI at
National Institute of Design, Bangaloreand at |1 T Madras.

200 ANNUAL REPORT 2013-2014



A publication“Fuelling Entrepreneur ship” on DST supported Technol ogy Business Incubation
LandscapeinIndia, itssalient detailsand overall impact in nurturing the ecosystem for techno-
entrepreneurship in the country, has been brought out in March 2014.  Asper thereport , DST
supported Indian | ncubati on snapshot isgiven below.

Incubation in India- A Snapshot

A dedicated cumulativeincubation space of around 585,700 sq.ft. Around 2,000 new ventureshave
beenincubated out of which 950 ventureshaved ready graduated. Theseenterpriseshavecumulatively
generated approximately 32,000 new jobs and an turnover of Rs. 1500 crore in 2012-13. The
incubated innovative start-ups have resulted ingeneration of around 450 patents/ copyrights. An
annual footfal of nearly 14,750 high-end innovative entrepreneurs has been reported which approach
various incubatorsacrossthe country.

National Awar d for Technology Businesslncubator sfor theyear 2012 —In order to recognize
and reward theremarkablework doneintheareaof techno-entrepreneurship development through
value added business support by specialized facilities such as Technol ogy Business|ncubators and
Technology Parks, aNational Award for Technology Business Incubatorsfor theyear 2012 was
presented to the* Technol ogy BusinessIncubator at Kongu Engineering College, Perundurai onthe
Technology Day, 11" May 2013. “

Seed Fund tolncubators: The Seed fund provided by the Department equipsthe STEP/TBI with
the much needed early stagefinancia assistanceto be provided timely to deserving start-upsunder
incubationin arelatively hassefree manner. 4 new TBIsnamely, Start up Village, Cochin, Rural
technology Businessincubator , 11T Madras, Centreof Innovation and BusinessAcceeration(CIBA)
, Goaand Manipal University- TBI were provided seed funding during 2013-14.

Innovation and Entrepreneurship Development Centres (IEDCSs): Innovation and
Entrepreneurship Devel opment Centre (IEDC) have been promoted in educationindtitutionsto develop
ingtitutional mechanismto createentrepreneuria culturein academicingtitutionsto foster growth of
innovation and entrepreneurship amongst thefaculty and students. Duing 2013-14, ninenew IEDCs
have been supported at various academic institutions acrossthe country.

iI-STED (Innovation, Science and Technology led Entrepreneurship Development):
Programme: The new program, i-STED initiated in FY 2013-14 aims at inculcating strong
entrepreneuria orientation in peopleto trand ate dready developed innovative/S& T solutionsinthe
market. Four new projects have been recommended for financial support during F.Y.2013-14
focussing on varioustechnol ogiesi.e. green construction, cane & bamboo processing and value
addition, agricultural implements and solar based productsfor lighting and electrification being
implemented at Jharkhand , Madhya Pradesh, Maharashtra, Gujarat and Assam State.

STED Programme: The programme on Science & Technology Entrepreneurship Devel opment
(STED) aimsto promote micro-enterprisesleading to local areadevelopment. During the current
F.Y., nine new STED projects have been sanctioned at the locations viz; Alwar, Rajasthan;
Churachandpur, Manipur; Haldwani, Uttarakhand; Amrdi Distt, Gujarat; North Goa; Amethi, Uttar
Pradesh; Kanpur, Uttar Pradesh , Puri, Odishaand Satara, Maharashtra. Training for 22 STED
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project co-ordinatorswas organised at I nstitute of Rural Management , Anand during 17-20 Dec.
2013.

8. TrainingProgrammeson Entrepreneur ship: For sengtization, awarenesscreation, capacity building
and knowledge enhancement on variousaspectsof entrepreneurship, NSTEDB supportsorgani zations
for conducting various modules of training programmesacross thecountry. InF.Y. 2013-14 atotal
of 1,528trainingprogrammesof 5 different moduleshave been supportedtotrain 85,534 participants.

9. DST-Lockheed Martin Indialnnovation Growth Programme (I1GP) 2013: The India
Innovation Growth Programme (11GP) 2013 added further impetusto the ongoing effortsthrough
knowledge partnership from Stanford Graduate School of Business(GBS), Stanford Univ.,USA.
A total of 996 applicationswere received under the programme asaresult of conducting 19 pan
Indiaroad shows. 50 innovators underwent week long training and mentoring through GBS
team. At the end of the competition, 20 best innovations were awarded acash prize of INR One
Lakh each. 10 Innovators and 5 incubation mangers were selected for aweek long Silicon
Valley Ecosystem Exposure visit in USA during 26-30 Aug. 2013. Two technology expo were
held at Ahmedabad and Patnato showcase the innovations tapped under [1GP2013.

Indian Innovator sinteracting with Silicon Valley Entrepreneursand VCs

10. Support hasbeen extended to NSRCEL, I11M Bangalorefor organization of Next Big |dea2013, a
Nationwideinnovativeideacompetitionin collaboration with Intel. Thetop threeentriesout of 330
wereawarded with Cash prizeand thefirst entry ttatvainnovationsfrom NSRCEL, [IM Bangaore
was selected for the Global Entrepreneurship Chalenge 2013 organisedin UC Berkeley USA during
November 2013.

11. Next wave of Technology - Innovative Product Development by Start upsfrom TBIs

FIN, A wearablesmart ring that can turn your paminto agestureinterfaceto control multipledevices
ispromising to bethe next revol ution in wearabl e technol ogy. Devel oped by robotics start up RHL

202 ANNUAL REPORT 2013-2014



Visonbeingincubated at the start up Village, Kochi, aDST supported TBI.. Finisfitted withabunch
of sensorsthat can detect finger taps, swipesandidentify variouspartsof the palm by calculating their
distancefromthethumb. It usessmart L ow Energy Technol ogy such asBluetooth for communication
with connected devices. Fin can transmit these natural gestures as commands to any connected
Bluetooth device, such asasmartphone, amusic player, agaming console, adigita interfaceinsgdea
car, atelevision set or ahome automation device. Made out of durable, waterproof and dustproof
materia, asingle Finwill be capable of supporting up tothreedevicesat atime. It will comewitha
custom Lithiumion battery with micro-USB charging dock and |ast more than one month (Smart
Saving Mode) onfull charge. Oneof themost val uable applicationsof Fin, will beasacompanionfor
the physicaly chalenged, provided they have afunctional thumb. The pam can beatouchinterface
for the visually impaired and Fin can be used to control disability aids with the least amount of
physicd stress.

-_—

m—

Fin: A Wear ableRingthat turnsyour palmtoNumeric K eypad and Gestureinterface

DEVELOPING SCIENTIFIC TEMPER IN SOCIETY

The National Council for Science & Technology Communication (NCSTC) is mandated to
communicate science & technology to masses, faster scientific and technol ogical temper and coordinate
and orchestrate such effortsthroughout the country.

1. INITIATIVES& PROGRAMMESFOR MASSAWARENESS: Field & Outreach
Activities

1.1 ScienceExpresshassuccessfully concluded sixth phases of itsjourney in 2013. Morethan
twenty lakhs people havevisited the Science Express: Biodiversity Specia including students,
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teachersand general public. Inthisphase, Science Express crossed the 10 million visitations
mark.

Science Express. Biodiversity Specia (SE:BS)

1.2 National Children’s Science Congress(NCSC)

Thisyear the 212 National Children’s Science Congress 2013 was organized in Bhopal from 27—
31% December, 2013 by Madhya Pradesh Council of Science & Technology. It started with *Walk
for Science’ on 27th December including 183 Escort Teachers, 77 State Coordinators/ State A cademic
Coordinators/Team Coordinators, 75 Evauators, 93 Resource persons/Exhibitors, 10 Key resource
persons, 31 NCSTC Network members, 300 organizers, volunteers, invitee guests and general
public. 643 projectsfrom 35 Statesand UTsof Indiaincluding KendriyaVidya aya Sanghan (KVS)
and NavodayaVidyaaya Samiti (NVS), 21 projectsfrom the United Arab Emirates (UAE) and 3
projects from Association of South East Asian Nations (ASEAN) were presented based on the
theme* Energy: Explore, Harnessand Conserve’. 21¥NCSC haswitnessed ateam fromASEAN
Countries, comprising of three supervisorsand eight child scientistsunder the guidance and supervison
of Shri DimasAdekrisnafrom ASEAN Secretariat, Indonesa

Database Creation, Software Development, Web Designing and Web Hosting of NCSC
web portal hasbeen donei.e. www.ncsc.in, user manual for effective guidanceregarding operation
andto avail featuresavailable on NCSC web portal isready to use.

I nter nship Programmefor thechild scientists: Twenty two projectswereadjudged asoutstanding
projectsin 20th NCSC at Banaras Hindu University, Varanas and participated in the 1st Internship
programme during 9-24 December, 2013 at |1 T, Kharagpur and afellowship Rs. 1000/- cash prize.
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Inauguration of 21% National Children’s Science Congress

1.3 National Science Day (NSD)

The theme of NSD-2013 was ‘Food security — Technological Paradigm’. Prof Govindargjan
Padmanaban, distinguished Scientist, Department of Biochemistry at |1Sc, Bangalore, delivered a
lecture on* Food security — Technol ogical Paradigm” at Jawaharlal Nehru University, Delhi on 28th
February 2013. NCST C supported anumber of eventsinthroughout thecountry inscientificinditutions,
research |aboratories and autonomous scientific institutions associ ated with the Department.

1.4 7th National Teacher’s Science Congress (NTSC)

Morethan 2500 school teacherswere orientated about focal themeand sub themesinthe 7" National
Teachers Science Congress started with two major activitiesi.e., (i) Brain storming workshop at
Doon University during 5-6 May, 2013 on devel opment of resource material built around thefocal
theme* Science Education for Sustainable Development” for conducting regional workshopsinthe
country and (ii) Regional orientation workshopsconducted at Rohtak (5-6 July, 2013), Pondicherry
(20-21 July, 2013), Raipur (24-25 July, 2013) and Guwahati (4-5August, 2013). 610 paperswere
received, evaluated by the experts and 293 paperswere sel ected for presentation.

1.5 EmpoweringtheNext Generation of Innovators—IRIS

Thelnitiativefor Research and Innovationin Science (IRIS) hasbeen nurturing the spirit of innovation
amongst school studentsin Indiasince 2006 isassoci ation with the Confederation of Indian Industry
(CI1) and Intel Corporationwithanamtoinfusespirit of discovery in school children, increasetheir
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interest in science and technol ogy, and build arobust scientific temper among theyouth of the country.
A Nationa Fair of IRISat CHRIST University Bangalorewasorganised inwhich 126 research
based science proj ects exhibited across 17 subject categoriesand over 7,000 visitorscameto the
Fair, including student groupsfrom morethan 35 schoolsinaround Bangalore.

1.6 Indialnnovation Initiative—i3

InIndialnnovation Initiative- i3whichisinitiativeof ClI, DST & Agilent TechnologiesLtd, around
600 innovationswererecea ved from acrassthe country from students, industry professionds, individud
& grassrootsinnovatorsinvariousfieldsafter first level of screening top 45 innovationswere selected
to participate at thei3 Nationa Fair held on 17 December 2013 at New Delhi. Thetop 5innovations
wereawarded with acertificate & cash prizes.

ci E |

Contederation of indian Industry

-air

w Delhi

Awards Distribution at National Programme of India Innovation Initiative

1.7 Regional Innovation Science Hubsfor Innovators(RISHI)

The project wasinitiated with an aimto identify innovatorswho have thewillingnessand capacity to
pursue new ideasaswell asto provide suitable platform to young innovators of 9" to 12 classto
encouragethemtoidentify community rel ated problemsand make effort to find solution. Around 464
entriesfrom the different partsof Northern region werereceived and 86innovativeideaswere short-
listed for presentations before the panel of experts. Four internship camps had been conducted
successfully wherein 28 innovativeideas of the potential innovatorswere pursued. The support was
provided to 3 more RISHI programme at Tezpur University, Gujarat Science City & GB. Pant
Ingtitute of Himal ayan Environment & Devel opment, Almora, Uttarakhand.
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1.8 AwarenessProgrammeson Health & Nutrition

With the objective of creating health awareness among adolescent girlsand newly married/women
belongingtorura farming community and semi urban community, number of workshopswereorganised
at different villages of variousdigtricts. Expertsfrom thefield and resource personsinteracted with
the participantsin all the workshops. Brain storming workshop on future strategies of science
communi cation programme on ma nutrition for 11 Hindi speaking stateswas organised by Voluntary
Ingtitution for Community Applied Science (VICAYS) at Allahabad during October, 2013. Around 65
participants from Uttar Pradesh, Bihar, Jharkhand, Madhya Pradesh, Chattisgarh, Rajasthan,
Uttarakhand, Delhi, Haryana, Himacha Pradesh and Odishaparticipated. I ssueslikewomen'shedlth
Stuationin Indiaand accessto health care, popul ation control and women'shedlth, declining sex ratio
and sex selective abortions, health concernsof girlsand adolescents, Nutrition & food security were
addressed and di scussed.

1.9 Mathematics Awar eness

A seriesof mathemati csawareness programmesfocusing onlife, worksof Ramanujan andimportance
of mathematicswereorganized. intheremotevillage schools. Theactivitiesincluded photo exhibition,
songs based on mathematics, documentary, mathematics in play way, lectures, quiz, etc. The
programmes enabl ed to takeimportance of mathematicsin remote areas near Chambal valley.

1.10 S& T Exhibitions& Demonstration

1.10.1

1.10.2

1.10.3

Science exhibitionisoneof themost important activitiesto create and enhance scientific
knowledge among children; teachers, parentsand general public. It isparticipatory in
naturewherenumber of activity cornersbased on different scientifictopicsincluding vermi
composting, soil & water testing, explaining science behind miracles, detection of food
adulteration, low —cost teaching aids, hydroponics, etc areorganised. NCSTC supported
aseriesof scienceexhibitionsin different partsof the country. NCSTC aso participated in
the popular Perfect Health Meain Delhi, organized by Heart Care Foundation of India,
New Delhi. Morethan 1110 studentsrepresenting 34 school sof Delhi participatedinthe
interschool competitions.

Science Exhibition on Whedls

Themain objectiveof theexhibitionisto generate avarenessamong the massesespecially
the studentscommunity, villagers, cultivatorsetc. and to disseminate scientificinformation,
know how on variousaspectsof Physics, Chemistry, Maths& Astronomy. Theactivities
include sciencemodd exhibition, regular ky gazing campsthrough telescope and scientific
explanationto miraclesetc. Around 6 lakhs peoplevisited theexhibition. Second phase
(6th September 2012 to 5th September 201.3) of M obile Science Exhibitionmountedina
Buscovered 26 districtsin Madhya Pradesh.

Visit to Establishmentswhere S& T isat work

The main objective of the programme isto expose young mindsto S& T, create their
interestinnew S& T subjectsand develop their curiosity aswell ascrestivity. Theindustrid
tourswereorganized at severd placesincluding Bihar (Vaishdi, Samadtipur), Uttar Pradesh
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(Ghaziabad, Kanpur, Deoriya, Khushinagar, Gorakhpur), J&K (Jammu) and Andhra
Pradesh (Rangareddy, Adilabad, Karimnagar).

Students at CCMB Hyderabad

1.11 Eco& Wash (WATER, SANITATION & HYGIENE) Futures

1.11.1  Jal Sutra: Outreach Initiatives- Case studies have been documented for interventions
in villages like Sherikantha (Uttarakhand), Dhaloi (Tripura), Hindoli (Rajasthan),
Rikkipurwa& Shankargarh (U.P), etc. Severa new interventionsare being supportedin
districtsincluding Kendrapara(Odisha), Tamilnadu, Karnataka, AndhraPradesh, Almora
(Uttrakhand), (Chhatisgarh), Faridkot (Punjab), Banswara(Rg asthan). Agricultura College
and Research Indtitute, Tamil NaduAgricultura Universty, Madura isimplementing through
Department of Soil and Environment aiming to assessthe existing knowledge of rural
women popul ation of threeblocksof Madurai district about Eco-WaSH literacy through
Sdf help groups, creating awareness about hedlth risks of unhygienic water usage, present
and future water demand, etc. Nagaland University & PSN College of Engineering
& Technology hastaken up trainingsfor youth and outreach programmeson rura avareness

respectively.

1.11.2 Eco& WASH Literate Model Villages & Habitat: Interventions were made for
remote, inaccessible, marginalized, challenging, tribal areas. Effortsare being madeto
promote Eco & WaSH Literate Model \Millages & Habitat, employing various
methodologiesin S& T Communication Research & Innovations.

1.11.3 Information, Education & Communication (IEC) M aterial: Resourcemateria like
flip charts, CDs & community videos (Jal Chaupals) have been brought out and
disseminated. A manual on communicative guidance on water quality monitoring hasbeen
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brought out with Shri Ram Ingtitutefor Industria Research, Delhi. Consequently, resource
materia onreativeutility of test kitsand lab methodsisbeing brought out.

1.11.4 A pan-India plan for Cultural Heritage & Water Values-Communicating Science’,
entitled asthe Dabhoi Initiative, hasbeen outlined. Workshops have been designed on
“S& T Communication & Interpretive Capacity Building on Eco& WaSH issues’
for 6 months- 2 yrsduration for aseriesof workshopsinclusive of siterecordingtools&
A/V aids. Theinitiativeisyouth centric and adoptsan eco-regional/ eco-habitat oriented,
heritage, culture and science based approach to understand & interpret Eco & WaSH
issues.

1.11.5 A*Sendtization Meet” onwater bornedisaster in Uttarakhand was organized at Forest
Research Inditute, Dehradun, whereabout 100 participantsfrom Educationa Sector actively
participated. It was hosted by Uttarakhand State Council for Science & Technology
(UCOST).

1.12 Motivational Programme

1.12.1  North East Ingtitute of Science& Technology (NEIST), Jorhat, Assam organized four one
week and eight oneday programmesfor the sudentsfrom north eastern statesto popularize
science among students and to motivate them to take up science as careers. In the
motivational programmes studentswere exposed to various|aboratoriesinthe NEIST.

1.12.2 LoyolaCoallege, Chennai organized 10 motivationa programmeson Climate Change for
sudentsfrom different districtsof Tamil Nadu. Exhibitions, demondirationsand interactions
with scientistswerea so organized.

1.13 Conservation, Biodiver sity, Medicinal Plants, Ener gy Management & Nature Camps

Awarenessisbeing created for conservation of the agro—biodiversity, adoption of organicfarming &
saveforest including other natural resource among farmers, women and youth of gram panchayat of
Kawari, Srikot and Mashiar of Great Himalayan National Park, Kullu, Himachal Pradesh. Students
arebeing provided understanding of scientific methodol ogy —observation, experimentation, recording
data, analysisand presentation to other groupsand people. Four workshopsof seven dayseach will
be organized infour school sof Jagatsingpur & Cuttack district of Odisha. Studentsof classseventh
to ninth standard and teachersfrom fourteen school s of Dighadistrict, Medinipur, West Bengal are
beingtrainedinfiveday resdentia camp using handson activitiesabout thebiodiversity of lifeforms
inthe coastal area. Science teachers of secondary and higher secondary school of Muzaffarpur,
Danapur and Patnain Bihar are being trained in biodiversity conservation. Nature study campsare
being organized for students of 7" to 9" standard in Kishanganj, Katihar district of Bihar and
Darjedingdigtrict of west Bengd.

Manpower Development
2.1 Training Programmesin Mathematics

Number of training programmesfor popul arization of mathematicswereinitiated in different partsof
the country. Morethan 300 teachersweretrained in seven statesnamely Punjab , Haryana, H.P, etc.
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at theRegional leve training programmesorganized by the Punjab State S& T Council for Science&
Technology, Chandigarh. Pushpa Gujra Science City, Kapurthaaorganized athree day workshop
for teacherstraining wherein 50 teachersfrom Punjab and neighboring statesgot handsontrainingin
mathematics. VikramA. Sarabhai Community Science Centre, Ahmedabad organized seriesof training
programmesindifferent districtsof Gujarat for popularization of Mathematics. Innovativegpproaches,
modelsand kitswere used to popul arize difficult concepts of Mathematicsin an easier way. More
than 900 teachers of 6-8th standard participated in 21 workshops organized in various districts of
Gujarat under “ Joy of Mathematics’. SUPRATIVA, Cuttack has been sanctioned one state level
and 5regiona workshopsfor popularization of Mathematicsin Orissa.

Field Programmes
Awar eness Programmes

In continuation of the Nationa Year of Mathematicsand International Year of Mathematicsfor the
Planet Earth, S.D.Public School, New Delhi inassociation with many other school sorganized number
of programmes, workshopswith Mathemati cs expertsto popul arize mathemati cs among students
and remove its phobia during October 3-5, 2013. The students and teachers were also given
exposureon* Mathematical Modeling”, Case Studies, etc. Around 60 schoolsfrom Delhi participated
inthethreedays programme. Shwetambra Shodh Evam Shaikshanik Sanmsthan, Ujjain(M.P) dso
organized aseries of mathematics awareness and popul arization programmesin theremotevillage
schoolsof district Mandasor and Neemach in Rgjasthan, Madhya Pradesh border. Inall 20 school
programmesfocusing onlife, works of Ramanujan. The programmes enabl ed to takeimportance of
mathematicsin remote areasnear Chambal valley.

Exhibitions& Rally

Vikram A Sarabhai Community Science Centre, Ahmedabad organized afour day event titled,
“Mathemagic” wherein mathematical quizzes, puzzles, competitionsetc. wereorganized for B.Ed
and PTC students. Morethan 150 exhibits on mathematicsand Teaching L earning Materialswereon
display. Manthan Yuva Sansthan , organized seriesof awareness programmeson Life and works of
Ramanujan in Jnarkhand. Shri VijaysinhaYadav Arts & Science College, Kolhapur organized a
science exhibition wherein debates, el ocutions and competitionswere organized , 43 modelswere
examinedintheexhibition. A scienceraly was organi zed in Peth VVadgaon, 1200 studentsfrom senior
secondary and B.Sclevel participated which depi cted scientific messages.

National Mathematics Day

December 22 isnow cel ebrated asthe National Mathematics Day (NM D) through out the country,
state S& T Councils. Inthe statesthe day wasthe culmination or beginning of the activitiesrel ated to
mathematics popul arization. A few stateswhich supported the activitiesare: Nagaland, Mizoram,
Arunacha Pradesh, Karnataka, etc.

2.2 Water Educator ¢/ Jal Shikshaks: A nationa initiativefor capacity building hasbeen formulated &
implemented to cover the capacity scarceregionsinthe country, by grooming Water Educators Jal
Shikshaks at regiond & statelevels. Initiatives have been supportedin Rgjasthan, Odisha& Gujarat.
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Awareness programme on Ramanujan

2.3 Networkingfor WaSH : “Networking for WaSH:Communicating Science” in Garhwa and Kumaun
Regions of Uttarakhand State was supported to Council for S& T, Uttarakhand targeting at
Postgraduate Students and Teachersfrom technical and higher educational institutesof the state. A
project on ‘ Eco-Water Literacy Campaign - Networking for WaSH’  is being implemented by
Punjab State Council for Science & Technology, Chandigarh, Punjab for 2014.

2.4 Eyeson|SON: ThreedaysNationa training workshop onthe‘ Eyeson | SON Campaign’ washeld
at Indian Institute of Science, Bangalore; National Institute of Technical Teachers Training and
Research (NITTTR), Bhopa by BGVS, Karnataka; MPBGV'S, MP Vigyan Sabha, Bhopal
respectively. Around 50 participants having astronomy background were sel ected for workshops.

Lecturesand interactive sessonswere held by some of the eminent resource persons. Two activities
involving Making acomet model from aping-pong ball and Making a“ply-poi’ comet with ribbon
tallsweredemondtratedinit.

Theworkshopswere conducted withitsobjectiveto train the master resource personsto expand the
access of science and astronomy.

2.5 ScienceBehind Miracles: TheAkhil BharatiyaAndhashraddhaNirmoolan Samiti hasorganized
12 “Training Workshopsfor Resource Personsfor Explaining Sciencebehind Miracles infive states
Maharashtra, Chhattisgarh, Madhya Pradesh, Gujarat, and Goa. These workshops proved very
beneficia inimparting training to remove supergtitionsand to propagatethe spirit of scientific enquiry
inthe society. KarnatakaRajyaVijnanaParishat (KRV P), Bangal ore organised an advancelevel
workshop and brought out resource materia swhich wasused in national orientation workshop and
trained master trainers.

2.6 Social Insects: Socia insectshavegreat valuein maintaining ecologica balance of nature. They
provide great serviceto human beings, too. It isextremely interesting for school children to know
about the biology and behaviour of someof thesesocid insectsasmany lessonscould be fromthem.
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The Society for Environment and Development (SED) was entrusted to organi ze series of Teachers
Training Programmein Rgasthan, Delhi, Haryana, Punjab, Himacha Pradesh, Chandigarh and Jammu
& Kashmir. Under each programme 30 selected science teachers were trained for four day &
programme on ants, bees, termitesand waspswere conducted. 160 teachersfrom Rgasthan, Delhi
and Punjab have beentrained.

2.7 Academic/ Training Coursesin S& T Communication: A variety of programmes, activitiesand
courseswereorganized/ conducted to devel op trained manpower intheareaof sciencecommunication
and sciencejourndism. Different massmediawere used for organizing some 20 training programmes
at grassroot leve indifferent partsof country including remote, troubled and difficult areas. These
training programmesin different partsof country havebeen ableto arousemillionsof scienceenthusasts
to bridge science-society gap. Thestudentswere ableto partici patein vari ous science communication
activitiesof NCSTC/ DST.

2.8 Science& Technology in Indian L anguages: The programme has hel ped devel op contentsfor
science communication to students and researchers. The trends emerging out of the studies are
encouraging and motivating to young science communication enthusiasts to take up science
communication asacareer and hobby too. It will also help devel op future plans and campaignsfor
effective science and technology communicationin the country.

2.9 The6" ScienceCommunicators Meet wasorganized during January 04-05, 2013 at Kolkataas
part of 100" Indian Science Congressattracting over 50 national and internationa delegatesoffering
adynamicforumfor researchersand practitioners of sciencecommunication.

Capacity Building: Theprogrammeson sciencethroughfolk mediaand digital mediawere continued
and offered advancement in thefield of capacity building amongst massestowardsenhancing science
literacy and incul cating scientific temper. Some 10 such programmeswere organi zed in different parts
of the country and weretakeninto advanced level.

2.11 Simple Tasks, Great Conceptsand making life sciencelearning livelier

Simple Tasks Great Conceptsworkshopswere conducted for the teachers of South India[Andhra
Pradesh (AP), Karnataka (KA), Kerala (KE), Pondicherry (PY) and Tamil Nadu (TN)], which
included 106 educationd digtricts. Theentireprogrammewasdivided into TEN clusters, each cluster
comprising of 10to 11 educational districts corresponding to 30to 33 teachersin each cluster.

339 teachersweretrained and who interact with 1760 children.

2.12 Science behind making of energy efficient lights - Society of Pollution & Environmental
Conservation Scientist (SPECS) organized two workshops-cum training programmes on Science
behind making of energy efficient lights during June-August 2013 at Chamoli and Pithoragarh,
Uttarakhand. The main objective of the programme wasto make the schedul ed tribe and schedule
caste population of the areaaware about energy conservation and train them in making of energy
efficient lights. Around 40 participants from each of the areasweretrained. The hands-on activity
wasvery successful in generating curiosity while making electronic circuit, bamboo carving and
assembling of bamboo lamps.
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2.13 Training Wor kshopson Detection of Adulteration in Food Stuffs

4.2

Tenthreedays each workshopsto trainteachers, voluntary activists, women ontopicslikevarious
adulterants, their detection and diseases caused by their consumption, food safety laws, nutrition, etc.
were covered in these workshops. Theworkshopswere organized in Varans, Lakhimpur Kheri,
Shikohabad, Agra, Allahabad, Bulandshahar, Hapur, Rampur, Mirzapur and Pratapgarh di stricts of
Uttar Pradesh. Theworkshopswere organized by the Voluntary Institute of Community Applied
Sciences(VICAS), Allahabad.

SCIENCE COMMUNICATION RESOURCES
Science on Radio

311 Ankon keKhiladi : A 26-part radio serid on biographiesof mathematicianswasproduced
and broadcast from 117 AIR stationsin 19 Indian languages throughout the country. It
wasjointly produced by NCSTC, Vigyan Prasar and All IndiaRadio. The biographiesof
Srinivasa Ramanujan, ancient and medieval mathematicians of India, Archimedes,
Pythagoras, Carl Friedrich Gauss, NidsHenrik Abel, Evariste Galois, Asutosh M ukheji,
Subramanyam Chandrashekar, Harish Chandra, etc. werethehighlights. Interested children
wereregistered.

312 RadioMathematics: To create curiosity and interest among the school going childrenin
Mathematicsand to find the efficacy of community radioin creating an interest among the
rural children and urban poor pilot programmes of 90 episodeseach weredoneby (i) 1T
Kanpur, (ii) JUCR - Jadavpur university Kolkata, (iii) MUST Radio - Mumbai university,
Mumbai and (iv) Shyamaavani - Subba akshmi Lakshmipathy Collegeof Science, Madurai
inHindi, Marathi, Tamil, Bengdi and English languagesin thefirst phasetargeted at pre
primary, secondary and higher school mathematicssyllabus.

SCIENCE COMMUNICATION RESOURCES

Sciencefor women’shealth and nutrition through Community Radio - The objectivesof the
programmeareto disseminate information to community women about their health and nutrition; to
hel p adapt scientific temper anong womenwho arein need of better medical and nutritiona training
and hel p etc. Supported by NCST C, seven community radio stationsare producing and broadcasting
radio programmes on the topic. They are PARD Vaanoli in Madurai, Radio Manav Rachna
(Manav RachnaEducationa Society), Faridabad, Radio JU (Jadavpur University), Kolkatay Hamara
90.4MHz (M SPanwar Ingtitute of Communication & Management) Solan; Radio Sarang 107.8
MHz, (St. Aloysius College), Mangalore; Radio M attoli 90.4 MHz (Wayanad Social Service
Society, Wayanad) K erala; and Radio Namaskar, 90.4MHz, Konark. Each of them isproducing
365 episodes of 15 minutesduration each, inlocal language and broadcasting four timesdaily. The
episodes are focused on issues like anemia, non communicable diseases, HIV & TB, menstrual
hygiene and low birthweight. Made by the community for the community (participatory mode) in
radio magazineformat, these programmesarevery popular inthe community.

Monitoring (Exploring) Naturethrough Birds

Exploring Naturethrough Birds (ENTB) isamed to devel op amodul e for science communication
which includes aweb portal to collate and present the data, connect and coordinate the teams
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working invarious partsof the country and an activity-based-learning kit that could beused in class
roomsaswell asinfield by students. A Brain Storming Workshop was organized on 18th and 19th
June 2013 at SACON, Coimbatore. Inthisworkshop the content of the module and fifty two species
of common andindicator birdswere sel ected astarget taxawhich fall under thefollowing four specific
habitatsto which children have access. (1) Human Associated birds, (2) Agricultural /grassland
birds, (3) Wetland birds, (4) Woodland birds& Scrub junglebirds.

4.3 Capacity Building of teacher sassociated with M obile School system of Jammu and Kashmir

Jammu and Kashmir has M obile School sfor nomadic Communities. Around 150 such schoolsare
working effectively. Inal the schoolsusually two teachersare responsiblefor teaching language,
social studies, Mathematics, Science ,etc. from Preprimary to Upper Primary level. In practicethe
teachersarea so moving with thecommunitieswith their school tent and Start their school whereever
thecommunity says.

A brainstorming workshop on Capacity building of teachers associated with mobile school system
was organized during 12-13 September, 2013 at School of Innovation & Community Devel opment,
Shri MataVaishno Devi University, Katara, Jammu and brought out amodul efor conducting capacity
building of teachers.

4.4 Development of resourcematerial for teacher straining - Department of Physics, 1T Kanpur
devel oped resource materia sfor teacherstraining in experiment based Physicsteachinginrurd areas
of Hindi belt. Withthehelp of ShikshaSopan, Tdent Development Council and Anveshika, it conducted
anumber of sessionswithteachersin variousdistrictsnear Kanpur. 24 teachershave been registered
for the workshop. A workshop has al so been conducted to emphasi ze the need to make science
education moreinteractiveand connect it to thelocd living environment.

4.5 Mathematicskit: Conceptualized by NCSTC, acomprehensivelow cost kit on 28 smpleactivities
of mathematicsby agroup of experts hasbeen designed by Manthan Education Society, Ahmedabad
inorder to understand the complex topicslikefraction, magic square, commercia mathematics, vaue
of pi including puzzles& riddles, tangram, pattern, Fibonacci seriesetc. Presented in colorful sheets
with graphics, thekit istargeted to studentsfrom primary to higher secondary. Eventeachersmay use
it whileteaching the complex topics.

4.6 Development of video CDs: Twenty video CDson varioustopicsof science and mathematicsin
Hindi have been devel oped by the Indian Ingtitute of Technology, Kanpur. Thesevideo CDshave
been further disseminated in the school sfor easy learning of varioustopicslike chemica bonding,
atomsand molecules, fractions, geometry, Force, Skel eton system, etc. Thevideo CDswerefurther
field tested in schoolsnear Indian Institute of Technology (11T), Kanpur, Science Express- amobile
exhibition ontrain, Schools(Delhi) and received positivefeed back.

4.7. InteractiveWeb Portals: Aninteractive Math portal has been supported to the Bannari Amman
Institute of Technology, Erode, and Tamil Nadu by NCSTC. The portal isbeing designed to portray
logic puzzles, mind puzzles, e-learning questions, etc.
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5.2

5.3

INCENTIVE PROGRAMMES

Nationa Awardsfor Science & Technology Communication Central function of National Science
day was celebrated on 28th February, 2013. Shri S Jaipal Reddy, Hon' ble Minister for Ministry of
Science & Technology and Ministry of Earth Sciences, Govt. of India, wasthe Chief Guest. He
honored the awardees of 2012 for their outstanding contribution in communication of scienceand
technol ogy and promoting scientific temper.

UNESCO KalingaPrize

Prof Xiangyi Li, resdent of Chinahasbeen awarded UNESCO KdingaPrizefor Popularization of
Sciencefor theyear 2013 at the World Science Forum held in Rio de Janeiro, Brazil on November
24,2013. Thisisfor thefirst timethe prizeisawarded to aresident of China, with thisthe number of
countries whose residents have been awarded the prize has gone up from 23to 24. The Prize
includes prize money of US $ 20,000 and an Albert Einstein Medal. Mr Li is being presented
KdingaChair.

Book entitled “UNESCO KalingaL aureatesfor Universal Peace” was e-launched in the ceremony
organized by KaingaFoundation Trust, at Indian Ingtitute of Physics, Bhubneshwar inthe presence
of Hon' ble Chief Minister of Orissa.

Rajat Jayanti Vigyan Sanchar ak Fellowship

Nineout of ten Rgat Jayanti Fellowsintheyear 2012 sarted their project work in 11 dates. Awareness
generation among students of twelve higher secondary schoolshas beenimpartedin Rgjouri district
of Jammu region by enthusiastic young group.
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CHAPTER

INPUTS TO SCIENCE, TECHNOLOGY AND INNOVATION (STI)
POLICY

STRENGTHENING STI INFORMATION SYSTEM

TheNationd Science& Technology Management Information Sysem (NSTMIS) divison continuedits
effortsof generating and making availabl einformation on resourcesboth manpower aswell asfinancid devoted
toscientificandtechnological (S& T) activi-tiesby conducting nationd surveysboththroughin-houseaswell as
sponsored sudies.,

S& T Resources Sudies

Thedocument based on nationa survey 2009-10titled * Research and Devel opment Statistics 2011-12
seventeenth in the series was brought out during the year. In thisreport, scope and coverage of the R& D
adtivitieshasbeenenlarged substantialy by induding theexpenditureof major multinetiona companiesperforming
R& D attivitiesand Industriesather than thoserecogni zed by the Department of Scientificand Indudtrid Research
(DSIR) inadditionto (i) Higher Education Sector (ii) Central Sector (iii) State sector and (iv) Small Scale
Industry (SS1) Sector.

Thesdient featuresof thissurvey arethat thenaiond investment on R& D activitiesataned a leest aleve
of Rs.53, 041.30 croresin 2009-10 whichis0.87% of Gross Domestic Product (GDP). Themgor share of
R& D expenditurewasmet from Central Government sources (54.4%); State Governmentscontributed 7.3%,
Higher Education4.1%, Public Sector Industries5.3% and theremaining 28.9%fromthe Private Sector Indudtries
Nearly 4.41 |akhspersonnd wereemployed inthe R& D establishments. Therewere 66,302 women employed
in R& D establishmentswhichworksout to be 15.03% of thetotal manpower employedinthecountry inR&D
edtablishments Out of this, 27,532 wereperforming R& D activitieswhichis14.3%of totd personnd performing
R& D activities. Thedocument a so providesdetaled informetion collected from secondary sourceson patents,
enrolment, out-turn, Full Time Equivaent Researchersper million population and R& D expendi-tureper capita
€tc.

Basad onthenationd survey onresourcesdevoted to S& T activities, thepublicationtitied * R& D Sttistics
at aGlance September 2013, giving sdient findingsof the survey wasa so brought out. S& T Indicators Tables
based on the survey have also been generated and uploaded on the NSTMISwebsite for quick and wider
dissemination. Launching of thenext nationa survey onR& D for theyear 2012-13isunder progress.
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NATIONAL R&D EXPENDITURE AND ITS PERCENTAGE WITH GDP
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Fig 1.1: National R& D Expenditure and its Percentage with GDP

R&D EXPENDITURE BY SELECT SCIENTIFIC AGENCIES( Plan+ Non-Plan)
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Fig 1.2: R& D Expenditure (Plan + Non-Plan) by select Scientific Agencies

Thenew initigive, * Science, Technology, Innovation and Cregtion of Knowledge (STICK)’ Programmeis
amed at the development of Science, Technology and Innovation (ST1) Indicatorsin Indian context. The
framework to measuretheinnovation and knowl edge cregtion capabilitiesof industria enterprisesa thenationd
level wasevolved by theNSTMI Swith variousstakehol dersincluding international domainexperts. Under the
STICK programme, thenationd report entitled * Understanding Innovation: Indian Nationa Innovation Survey’
would befinaised. Thereport isbased ontheandyssof asamplesurvey of 9,001 firmsout of 2,08,415 asper
theASl 2009-10 database. Thesurveyedfirms, largdly MSMES, were spread across 26 statesand 5 Union
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Territoriescovering 96 indudtrid sectorsinthecountry. For evolving aneffective STI srategy, thereport would
bemadeopenfor nationd discuss on among thestakehol dersinthe country.

Toprovideevidencebasad eva uation and monitoring of scientificresearch, Sudieswoul d becommissioned
for thedevel opment of Bibliometric Indicatorsin Indian context based onthetwo globally popular databases
namely SCI, Thomson Reutersand SCOPUS, Elsevier. Thiswould providethe basisfor evidence based
eva uationand monitoring of scientificresearchfor policy planning.

INDIA'S RESEARCH PUBLICATION TREND, 2000-2012
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Fig 1.3: India s Research Publication Trend 2000-2012
I nfor mation System/DatabaseActivities

Withaview to disseminateinformation on sponsored research and devel opment (R& D) projectsfor the
benefit of differentinterest groups, effortswere continued to compileinformeation on extramura R& D projects
funded by variouscentra S& T agencies. Bes desmaintaining acomputerised database on extramural R& D
projects, the Department publishesannually aDirectory of Extramural Research and Devel-opment Projects
funded during theyear snce 1990-91. Thedirectory for theyear 2010-11, twenty-first in the serieshasbeen
brought out during theyeer. To bring out theaboveannud directory ontime, thework relating tothes multaneous
preparation of Directory of Extramural R& D projectsfor theyears2011-12 and 2012- 13 hasbeen started.

GENDER PARTICIPATION IN EXTRAMURAL R&D SUPPORT BY CENTRAL S&T AGENCIES
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Alsobased onthe above mentioned database, the DST hasbeen bringing out reportsgiving quick analyses
on theextramural research support by the central government agenciesin termsof funding pattern and its
outcome. Four reports on the ‘ Funding Pattern of the Sponsored Research by Scientific Agencies for the
periods 1985-90, 1990-95, 1995-2000 and 2000-05 have dready been brought out by thedivision. For the
benefit of scientificcommunity, thework to producefifth report for theperiod 2005-10initiated thisyear isunder

progress.

Second report ontheanadysisof outcomeof theextramura R& D projectsentitied“ Andyssof Outcome
of Extramural R& D (EMR) Projectsduring 2000-05” wasbrought out in the previousyear. Further, for the
benefit of scientific community, work to producethethird report for the period 2005-10 hasbeeninitiated.

Sponsored Sudies

Apartfromthein-houseeffortsin bringing out the R& D Setidticsat nationd level, theNSTMISdivison
gponsored anumber of sudiesto build databaseson S& T investment, S& T manpower avail ability/depl oyment/
gapand S& T indicators. Thefollowing sudieswerecompleted during theyear:

e  Deveopment of aweb based digita repository of NSTMI Sresearch publications.
e  Devedopment of databaseof equipment funded under extramura R& D projects.

e Directory of R& D capabilitiesinthefield of Tuberculoss(extended phase)

e  Sdtingupof Indian Materia sdatabase centre

e  InnovaioninAgriculture

e  Mappingforesght activitiesinindian Biotechnology sector

Inter national Collabor ation

The Department hasactively participated and contributedinthe UNESCO Indtitutesof Statistics(UIS)
and Organization for Economic Cooperation and Devel opment (OECD) meetingsfor the development and
revision of sandards/concepts/definitionsused for collection of Science Satisticsand devel opment of Science,
Technology and Innovation Indicators. Thedepartment a so provided information for thecountry on Science&
Technology Indicatorsto UNESCO Indtitutefor Statisticsfor the Globa databaseon S& T Indicatorsand other
related publicationssuch asUNESCO Science Report etc.

FORMULATION OF ENABLING POLICIES FOR S& T

AsaTwdfth Plan Initiative, Department has established anew dedicated Policy Research Divisonto
develop and deliver public policy support for the promotion of research and development in the country
andto carry out S& T Policy related evidence gathering exercise. The Division isactively engaged in
strengthening the Policy Research Mechanism for providing evidence based planning approaches. Asa
magjor Policy initiative new Science, Technology and Innovation (ST1) Policy 2013 hasbeen enunciated.

Maor objectives of the Policy Research Divison incude commissioning preparation of study reports
of ST policies of developed and emerging economies, engaging in periodica diaogues anddiscussonswith
stake holders, national and internationa policy experts, socio economic ministries, industrial leeders and
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develop policy papers for research and development sector asinputs for decision making and to advise
generd directionsinpolicy environment for increasing the private sector investment into R& D, and for
enhancing the absorption capacity for larger investment into R& D. Apart from preparation of performance
reports on publications and patents for the science, technology and innovation output indicators, continuous
studiesof policy environments and suitable adjustmentsin the Indian policy framework to gain global
leadership and Indiato emerge as one of the top five knowledge powersand to advise measures for re-
engineering and rationalization governance processes to suit the specia needs of the Indian sciencesector
isthemain function of the Divison.

e

Workshop

Science, Technalogy and Innovation Policy-2013

STI Policy workshop at Entrepreneurship Development Institute of India (EDII), Ahmadabad.

Totrandatehighly laudablevison of STI Policy-2013toredity, inthefirst phase, three Policy Research
Centres(PRCs) inthe public-funded academicingtitutionsviz. 11T Delhi, Panjab University, Chandigarh,
and Babasaheb Bhimrao Ambedkar University, Lucknow have already been established. The above
Centresare expected to serve asaknowledge partner of DST inthe devel opment of (a) Human capacity
for science policy research, (b) Policy papersfor wider study among the stack holdersand (¢) Enabling
toolsfor theimplementation mechanismfor STI policy 2013. The Department hopesto create evidence
based documents through the above Centreswhich will help DST in designing new programmes and
policiesin thescience, technol ogy and innovation sector inthe country.

TheDivison hasorganized 14 brain-storming sessionswith the stakeholdersin different partsof the
country to seek their inputsinimplementing objectivesof new STI Policy. Sincereand focused effortsare
beinginitiated to achievegoa sof new STI Palicy.
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CHAPTER

ADMINISTRATION AND FINANCE

Theadminigration and financedivis onsof the Department continued to provide support and necessary
administrative decisionsfor smooth functioning of the Department aswell asitssubordinate offices.

STAFF POSITION

Department hasatota number of 211 Group ‘A’ and Group ‘ B’ (Gazetted) officersas per the break-
upgivenbelow:-

Group ‘A’ General SC ST OBC PH Total
Scientific 98 08 02 - 04 112
Non-Scientific 32 - 01 - - 33
Group ‘B’

Sdentific 1 01 01 01 - 14
Non-Scientific 37 13 02 - - 52
Grand Total 211

Department has atotal number of 284 non-gazetted staff onitsrollsas per the break-up given
below:-

Group General SC ST OoBC PH Total
Group ‘B’ (Non-Gazstted)87 09 03 07 02 108
Group‘C’ 81 71 09 12 03 176
Grand Total 284

PARLIAMENTARY WORK

TheParliament Unit isassigned with the respons bility of handling entire parliamentary work of the
Department. It ensuresthat the parliamentary work pertaining tothe Ministry of Science& Technology is
accomplished asper the prescribed schedule and procedures. The Unit maintainsliaisonwiththe Ministry
of Parliamentary Affairs, Secretariats of Lok Sabha/RajyaSabha, other Ministries/Departments (including
Scientific Departments) with aview to fully discharge the parliamentary obligations of the Ministry of
Science & Technology. The Unit aso coordinatesthe visitsof the Parliamentary Committeesto various
scientificingtitutionswhich areunder theadministrative control of thisDepartment.
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The Parliamentary Standing Committee on Science and Technol ogy, Environment and Forests met
on 16th April, 2013 to discussthe Demandsfor Grantsfor the year 2013-2014 of the Department and
submitted itsrecommendation inits 240th report presented to the Parliament on 8th May, 2013. A Statement
onthe Status of Implementation was made/laid on both the Houses of the Parliament and theAction Taken
Report on the recommendations of the 240th Report of the Parliamentary Standing Committeewasalso
submitted to the Raj ya Sabha Secretariat of the Committee asper schedule.

IMPLEMENTATION OF OFFICIAL LANGUAGE POLICY

The Department of Scienceand Technol ogy continued to make concerted effortsto promotethe use
of Hindi inofficia work and to ensure compliance with the provisionsof the Officia LanguageAct, 1963
asamendedin 1967 and Rules 1976 framed thereunder asal so the variousorders instructionsissued by
the Department of Officia Languagefromtimetotimewith aview to ensure proper implementation of the
Officia Language Policy of the Government.

DST hasafull-fledged Hindi Section consisting of aJoint Director (O.L.) assisted by an Assistant
Director (O.L.) and other supporting staff which catersto the need of the Department of Science &
Technology and dsoits Subordinate offices/ Autonomous I ngtitutions. Besi desmonitoring 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 also undertakes
trandation of thematerial received from various Sections/ Desks of the Department from English into
Hindi andvice-versa.

For promotion of useof Hindi inthisDepartment 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,
notifications, cabinet notes, annual report Parliament Questions, matter related to Parliamentary
Standing Committeeand all the paperswhich were laid beforethe parliament wereissued bilingualy
inboth Hindi and English. Lettersreceived in Hindi wereinvariably repliedtoinHindi.

e  Theofficersof Hindi Section conducted ingpectionsof Subordinate offices/ Autonomous|ngtitutions
and sectionsof the department regarding progressive use of Hindi.

e  Hindi Sectiondsocoordinated thevidtsof the Parliamentary committeeon officid languageto D.S.T.
anditsscientificingitutionswhich areunder theadminigtrative control of the Department and achieved
thetargetsof fulfilling theassurances giventothecommittee at thetimeof itsvist.

e Duringtheyear, quarterly meetingsof Departmental Officia Language lmplementation Committee
wereorganized regularly. Likewise, Hindi workshopswere organized to encouragethe officers/ staff
of thedepartment to do their maximumwork in Hindi.

e  TheHindi Advisory committee hasbeen reconstituted.
Cash Awardsand I ncentive Schemes

Anincentive schemeto encourage officersand employeesto do their maximum officia work in Hindi
isinvogueintheMinistry. Under the scheme, cash award were given for doing nothing and drafting in
Hindi.
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Cdeébration of Hindi Pakhwar a

Hindi Pakhwara was organized from 13 to 27 September, 2013 in the Ministry of Science and
Technology. VariousHindi competitionswere organized and the successful participantswere given cash
awardsand certificates.

RIGHT TO INFORMATION (RTI)

A total of 805 applicationsand 76 Appeal swerereceived by the Department during theyear 2013-
14. All applications have been responded to within the sti pulated time frame by the CPI Os. Appealshave
been disposed off asper the provisionsof RTI Act, 2005.

PUBLIC GRIEVANCES

A tota of 713 public grievanceswerededlt with by different Sections/Divisonsduring 2013-14. Out
of these, 631 weredisposed off.

CITIZEN'S CHARTER

Department has prepared a Citizen’s Charter in consultation with the Performance management
Division of the Cabinet Secretariat and uploaded on the department’ swebsitein December 2013.

EXHIBITION

TheExhibition Cdl wasassgned anumber of respong bilitiesof organization of exhibition, participation
inthenational and internationa exhibitions. In additionit hasa so responsibility of coordinating thework
rel ated to participation of Department of Science& Technology adong withitsorganizationsintheexhibition.

TheExhibition cdl hasparticipated in I TF-2013. Thecell hasalso played an activerolein Inspire
Exhibition during 8" to 10" Oct 2013. The cell dso participated inanumber of other exhibitioninvarious
states.
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CHAPTER

Results-Framework Document (R F D)
Department of Science and Technology (2012-2013)

Section 1.
Vision, Mission, Objectivesand Functions

Vision
To enablendiabecoming aglobal knowledge power by promoting basic research, devel opment of

cutting edgetechnol ogiesandinnovation for globaly competitiveand inclusivegrowth to power technology-
led economic progress of the society.

Mission
To strengthentheR& D baseof the country through funding, devel opment and utilization of technologies,
building entrepreneurship and innovation, fostering international S& T cooperation, popul arization and

demongtration, generating S& T database, mounting mission modeinitiatives, attracting talent to science
and regjuvenating researchin university and promotion of public-private partnerships.

Objectives

1 Formulation of Science, Technology and Innovation policy and other enabling policiesfor theR& D
sector

2  Strengthening Basi ¢ research and Expanding R& D base -Human Capacity

3 Strengthening Basic research and Expanding R& D base-Ingtitutional Capacity
4  Implementing Technology Devel opment Programs

5 Societd interventionsof S& T

6  S&T co-operation/ Partnershipsand Alliance

Functions

1  Coordination and integration of areas of Science & Technology having crosssectoral linkagesin
whichanumber of ingtitutionsand departments haveinterest and capabilities.

2 Support and Grants-in-aid to Scientific Research Institutions, Scientific Associationsand Bodies.

3 Matersregarding Inter-Agency/Inter-Departmenta coordination for evolving scienceand technology
missons

4  Formulation of policiesreating to Scienceand Technology.
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10

12

13

14

15

16

Mattersrelating to the Scientific Advisory Committee of the Cabinet (SACC).

Promotion of new areas of Science and Technology with special emphasison emerging areas. (i)
Research and Development through its research institutions or |aboratories for devel opment of
indigenoustechnol ogiesconcerning bio-fudl production, processing, standardization and gpplications,
in co-ordinationwith the concerned Ministry or Department; (ii) Research and Devel opment activities
to promote utilization of by-productsto development value added chemicals.

Futurology.

Undertaking or financially sponsoring scientific and technological surveys, research designand
development, where necessary.

Matterscommonly affecting Scientific and technol ogica departments/organisationg/ingitutions, e.g.,
financial, personnel, purchase and import policiesand practices.

Management Information Systemsfor Scienceand Technology and coordination thereof.

Matters concerning domestic technology particularly the promotion of ventures involving the
commercidization of suchtechnology other than those under the Department of Scientificand Industria
Research.

All other measures needed for the promotion of science and technology and their application to the
devel opment and security of thenation.

Mattersrelating toingtitutional Scienceand Technology capacity building including setting up of new
indtitutionsand indtitutiond infrastructure.

Promotion of Science and Technology at the State, District, and Village levels for grass-roots
development through State Science and Technology Councilsand other mechanisms.

Application of Scienceand Technology for weaker sections, women and other disadvantaged sections
of Society.

All mattersconcerning: (a) Science and Engineering Research Board; (b) Technology Development
Board andrelated Acts(c) Nationa Council for Scienceand Technology Communication; (d) Nationa
Science and Technology Entrepreneurship Development Board; (€) International Science and
Technology Cooperation including appointment of scientific attaches abroad (in close cooperation
withtheMinistry of Externa Affairs); (f) Autonomous Science and Technology Ingtitutionsrelaingto
the subject under the Department of Science and Technology (g) Professional ScienceAcademies
promoted and funded by Department of Science and Technology; (h) The Survey of India, and
National Atlasand Thematic Mapping Organisation; (i) National Spatial Datalnfrastructureand
promotion of G1.S(j) TheNationa Innovation Foundation, Ahmadabad.
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Section 4:

Description and Definition of Success Indicators and Proposed
M easurement M ethodology

A tota number of 39 activitiesaregivenin Results-Framework Document (RFD) for 2012-13including 9
new initiativesunder al thesix objectivesof the Department. Accordingly, atotal of 39 successindicators
have been sdl ected with 38 non-financia and 1 financid targets. Out of thetotal 38 non-financial activities,
30activitieshaveanumber target which indicatesDepartment’ scommitment for moving towardsmeasurable
performance. The department has proposed preparation of the Detailed Project Report (DPR) /Expenditure
Finance Committee (EFC) for the new programmesin thefirst year of the 12th Five Year plan period. In
such cases, datef/timeline has been chosen as successindicators.

Objective-wise M easurement System

1. Keepinginview theprocessinvolvedinthe submission of draft National Science, Technology and
Innovation Policy to cabinet, asubmission date hasbeen sdl ected asthe successindicator. Department
iscommitted for preparation of two performancereportson publicationsand patentsfor the science,
technology and innovation output indictors (2000- 2010) for India, hence a date target (date of
publication of thereports) ischosen asunit for successindicator.

2. Inthecategory of strengthening basic research and expanding R& D base with human capacity all
exiding activitiesshow number astheir successindicatorswhile, onenew activity regarding completion
of EFC for the programmefor the employed women scientistsfor mid-career mobility withinthe
country has date asthe successindicator asit may require the consultation process among stake
holders. Theimplementation of Innovationin Science Pursuit for Inspired Research (INSPIRE) Awards,
INSPIRE Internships, Scholarshipsfor Higher Education (SHE), INSPIRE Fellowshipsand INSPIRE
Faculty positionsare captured by number of awards/ internshi ps/scholarships/ Fellowships/ faculty
positionsawarded. In order to seed and experience thejoy of innovation, every year two lakh school
childreninthe age-group of 10to 15 yearsi.e., 6th to 10th standards are being identified for the
INSPIRE award. Each INSPIRE Award envisionsan investment of Rs.5,000/- per child. Thebasic
objective of INSPIRE internship isto attract and motivate young talent to the study of scienceat an
early ageand to take-up research asapersonal undertaking and thusbuild therequired critical human
resource pool. This scheme attracts youth to summer /winter campsfor 5 daysin which they get
opportunity to interact with eminent scientistsand academicians of all science subjects. The SHE
scheme offers 10,000 scholarshipsevery year @ Rs.80,000/- each for undertaking Bachelor and
Masterslevel educationintheNatural & Basic sciences. TheINSPIRE Fellowship schemeaimsat
enhancing research fellowshipsfor doctoral studiesand opening up partnershipswith private sector
for topping the Government’ seffortsin nurturing talentsfor scientific research. INSPIRE Faculty
Scheme opensup an ‘ Assured Opportunity for Research Career (AORC)’ for young researchersin
theagegroup of 27-32 years. It isexpected to augment high quality scientific manpower in scientific
and educational ingtitutions. It provides attractive opportunitiesto young achieversfor devel oping
independent scientific profilesand intends hel ping them emergeas S& T leadersin thelong term. The
Schemeofferscontractua research positions. The number of such componentsclearly demonstrates
the depth of penetration and reach of these schemes acrossthe country. Selectionisdonethrougha
competitive processwith trangparency. Mapping the scheme on quality outcomewould beintegrated
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into thesysteminalong run. To measurethe R& D competitiveness of the country, the Department
generates some status reports on mapping of the publications/patents of the Indian researchersin
Indexed Journas. A number of statusreports prepared per year asanindicator of competitiveness of
Indiawill give theright measurement method. For the programme of strengthening of human capacity
inresearch inidentified thrust areasin Atmospheric Sciences, number of scientists benefited is
appropriate successindicator.

3. Apartfromafinancial delivery target, there are number and dateindicators used in the category of
strengthening bas ¢ research and expanding R& D basewithingtitutional capacity. Torebuildthe S& T
infrastructurein the country, Department support the universitiesand rel ated academic institutions
who areindireneed for strengthening theexisting S& T infrastructure with adequate funding and
associated flexibility. A developmenta programmelike Fund for Improvement of S& T infrastructure
(FIST) inuniversities& higher educationa ingtitutionswheretheinfrastructure building isacentre of
concern, thelevel of fundsutilized isappropriate successindicator. A proactiveinitiativeto offset the
setting of regional imbalancesinthe S& T systemis proposed to be tackled by introducing special
packagesfor lessendowed regionsfor strengthening S& T education and research. The package
focusestheaugmentation of S& T educationinfrastructure, and enrichment of research effortsthrough
exchangefellowships’ Summer School / Winter School. Oneregiona package per year isenvisaged.
Hence the number of the Generated on 27/06/2014 11.49 Page : 20 of 24 package is set asa
successindicator. Department proposesto establishment some new Centersunder the Sophisticated
Analytical Ingrument Facility (SAIF). The programme providesfacilities of sophisticated analytical
instrumentsto researchers so asto help themin R& D activities. It has been proposed tolaunch a
Programmefor Researchinitiativesin Mathematics Education (PRIME). A datetarget hasbeenfixed
tolaunch the programme. The Department has been assigned anew programme on Super Computer
facility and Capacity building during the 12th plan period. Preparation of DPR will becomean activity
and datetarget hasbeen set up for this.

4. The Department isimplementing Technology Development Programmes aimed at technol ogy
development and transfer inidentified niche areas. The programme supportsactivitiesat developing
and integrating technol ogiesto evolve technol ogy systemsbothin theadvanced/emerging areasand
intraditional sectorg/areas. Under the programme, feasibility of newer ideas/concept isassessed for
their potential conversioninto useful technology/product. In order totrain and nurture human resource
inthe areaof Nano Science and Technol ogy, the Nano Mission provides effective education and
training to researchers and professionalsin diversified fields through its Ph.D./M.Sc./M. Tech.
programmes. A special initiative has been taken to revol utionize research in Cognitive Science. In
implementation of technol ogy devel opment programmes, al activitieshavethe number target assuccess
indicators except one activity on demonstration and transfer of thetest bed for potash technology
from seawater to Ministry of Chemicalsand Fertilizers. Thisactivity hasbeen assigned adate target
for thetransfer of thetechnol ogy. Using anumber target in technol ogy assisted, convergent water
technology solutions, projects supported under Solar Energy Initiative, Cognitive scienceand Nano
Mission programmes, knowledge networksin climate changeand clean energy will clearly demondtrate
the progressive devel opment, reach and depth of penetration of the programme. I nitiative has been
taken for promotion of PPPfor R& D areas and increased engagement of Private sector in R&D.
Number of projectsinitiated under PPPisthe suitable successindicator. The Department hascommitted
to preparing independent statusreport onimpact/outcome of Technology Devel opment Programmes.
Number of Projectsreviewed and status reports submitted i sthe right measurement method.
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TheNationa Science & Technology Entrepreneurship Devel opment Board (NSTEDB) promotes
and devel opshighend entrepreneurship for S& T manpower aswell as self-employment by utilizing
S& T infrastructureand by using S& T methods. NSTEDB networks agencies of the support system,
academicingtitutionsand R& D organizationsto foster entrepreneurship and self-employingusing
S& T with specia focuson backward areasaswell. The broad objectivesof the Sciencefor Equity,
Empowerment and Devel opment (SEED) Division are providing opportunitiesto motivated scientists
and field level workersto take up action oriented and location specific projects aiming towards
socio-economic upliftment of poor and disadvantaged sections of the society through appropriate
technological interventionsespecidly intherural areas. Under this program effortshave been made
to associate concerned Nationa Labsor other specialist S& T institutionswith each mgjor program
soasto build-inexpert input, utilizenational S& T infrastructureand link it up with grassroots S& T
interventiong/initiatives. All activitiesunder the societa interventionsare measured in number terms
which show avisible impact of the objective. The number of entrepreneurs assisted, support to
women, field projectsfor science popularization, projects devel oped for tribal and other weaker
sectionsand S& T backed entrepreneurship for tribal population indicatesthereach of the programme.
New programme viz. launching of model demonstration projectsthrough Council of Science &
Technology for Rural India(CSTRI) for rural applicationincluded under thisobjectivea so havethe
number target asthe successindicator.

International S& T cooperation waswell captured interms of the number of MoUs signed, project
sanctioned through Joint research fund and exchange of professional for international cooperation.
For improving State-Center cooperationin S& T, aparameter likeratio of programmetic fundto core
fund hasbeen designed for measuring S& T outreach. Investment through Indialnnovation Fund can
be suitably measured by anumber of companiessupported henceanumber target isassigned for this
activity. It has been proposed to design aschemefor international S& T co-operation for Indian
universities. Preparation of aDPR for thisschemeisrequired and adate target has been assigned for
this
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Section 5:

Specific Performance Requirements from other Departments

Departments |Relevant Success I ndicator What doyou | What doyou How much What
need? need it? you need? happensiif
you do not get
it?
State Science & | Number of Students covered Partnershipin They have Their Wewill haveto
Technology across the country under implementation | presence a the | partnerships identify
Department INSPIRE and SHE implementation | would enhance | aternate
levelsand are | the mechanisms
linked to the effectiveness of
State the Programme
mechanism
State Science & | Number of Students covered Partnershipin The arethe Their Their support in
Technology across the country under implementation | controlling partnerships vita and critica
Education INSPIRE and SHE department for | would increase
and would help | the reach and
in spread of the
indentification | Programme
of studentsto be
supported
Ministry of Number of Partnership in implementation The arethe Their Their support in
Human Students controlling partnerships vital and critica
Resource covered across department for | would increase
Devel opment the country and would help | the reach and
under in spread of the
INSPIRE and indentification | Programme
SHE of studentsto be
supported
Ministry of Number of International MoUs | Partnershipin | Thearethe For enhancing | The number of
Extena Affairs | agreementsand protocol signed | implementation | main Ministry | Technology agreements,
for external Diplomacy with [ MoUs and
relations and relevant Nations | protocols will
our agreements | their supportis | get affected

are within the
frame work of
country
cooperation

required
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Ministry of
Chemicas &

Fertilizers

Date of commissioning of the unit

Partnership in

implementation

They are the
main partner
Ministry in
Technology
Transfer

Their full co-
operation in
implementing
the project

The partnership
will address
subsides in

fertilizers
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