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(b) the steps taken by Government to boost FDI in energy sector?

THE MINISTER OF STATE OF THE MINISTRY OF POWER (SHRI RAT KUMAR
SINGH): (a) The Total FDI in power sector in India in the last three years as per
information provided by Department for Promotion of Industry and Internal Trade

(DPIIT), Ministry of Commerce is as under:

S1. No. Year FDI in US § Million
1. 2016-17 1112.98
2. 2017-18 1621.00
3 2018-19 110564

Source: RBI data

(b)  Department for Promotion of Industry and Internal Trade (DPIIT), Ministry
of Commerce, Government of India notifies the Consolidated FDI Policy from time to

time to encourage the foreign investment which includes power sector also.

The existing Foreign Direct Investment (FDI) policy notified in June, 2016 by
DPIIT for FDI in Power Sector provides for 100% FDI under automatic route for projects
of power generation (except atomic energy), transmission, distribution and trading.
Government of India has also allowed the FDI up to 49% in Power Exchanges registered
under the Central Electricity Regulatory Commission (Power Market) Regulations, 2010,
under the automatic route, subject to certain conditions, as laid down in the policy.
However, FIL/FPI purchases were restricted to secondary market only. Later on it was
decided to do away with this provision, thereby allowing Foreign Institutional Investors
(F1Is)Foreign Portfolio Investors (FPIs) to invest in Power Exchanges through primary

market as well,
CSIR funding and research programmes

1104. PROF. MANOJ KUMAR JHA: Will the Minister of SCIENCE AND
TECHNOLOGY be pleased to state:

(a) whether Govermment has set any target for the Council of Scientific and
Industrial Research (CSIR) in the field of research and development, if so, the details
thereof and the achievements made by the CSIR till date;

(b) the number and details of projects taken up by CSIR for progress and

development of the country; and
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{cy the Total funds allocated and spent for the CSIR during the last four

years?

THE MINISTER OF SCIENCE AND TECHNOLOGY (DR. HARSH VARDHAN): (a)
Yes Sir. Council of Scientific and Industrial Research (CSIR) has been assigned specific
functions aimed at strengthening National Innovation System (INIS). CSIR's focus is on
pursuing science which strives for global impact, technology that enables innovation
driven industry and nurture trans-disciplinary leadership thereby catalysing inclusive
economic development for the people of India. It thus provides Science and Technology
interventions to benefit society; cutting edge technologies to industry so as to enhance
national competitiveness; and technological support to the strategic sector to strengthen
and deepen the capability and capacity base. It catalyses S&T based entrepreneurship
as well and has been building a sustainable ecosystem for S&T based Human Resource

development including Skill Development.

CSIR has been providing significant technological interventions in many areas
which include environment, health, drinking water, food, housing, energy, specialty
chemicals & petrochemicals, glass and ceramics, medicinal plants and plants of economic
value, leather, mining, metals and minerals, machinery and instrumentation, strategic
sectors cluding aerospace ete. In doing so, CSIR partners with Industry in a significant

manner.

CSIR has covered over the years, a wide spectrum of Science and Technology
ranging from radic and space physics, oceanography, earth sciences, geophysics,
chemicals, drugs, genomics, biotechnology and nanotechnology to mining, materials,

aeronautics, instrumentation, environmental engineering and information technology.

CSIR is the Nation's custodian for Measurement Standards: Mass, Distance, Time,
Temperature, Current etc. CSIR has created and is the custodian of Traditional Knowledge
Digital Library (TKDL) which is a powerful weapon against unethical commercial

exploitation of "Indian Traditional Knowledge".

CSIR is amongst the top 50 global institutions by normalized World Intellectual
Property Organization (WIPO) patent families, standing at 16, and is the only Indian
organization in this top 50 lineup. The major recent achievements/initiatives of CSIR are

given in Statement-1 (See below).
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(b)  R&D activities are being pursued by CSIR in following categories of projects
namely:- (1) Fast Track Translation (FTT); (i1} Fast Track Commercialization; (111} Mission
Mode; (iv) Focused Basic Research (FBR); and (v) Niche Creating High Science/High
Technology (NCP). These are grouped under eight themes: (i) Aerospace, Electronics,
Instrumentation & Strategic Sectors (AEISS); (1) Civil, Infrastructure & Engineering
(CIE), (iii) Ecology, Environment Earth and Ocean Sciences and Water (E30W);
(1v) Mining, Minerals, Metals and Materials {(4M); (v) Chemicals (including leather) and
Petrochemicals (CIP); (vi) Energy (Conventional and Non-Conventional) and Energy
Devices (EED); (vii) Agri., Nutrition and Biotech (ANB); and (viii) Healthcare (HTC).
Apart from CSIR has supported specific laboratory and rural development oriented
projects called as HARIT (Harnessing Appropriate Rural Interventions and
Technologies), to leverage its strong scientific and technological knowledge base for
the benefit of most common people of the country lying at the bottom of economic
pyramid. The Total number of projects is 473 with their details under implementation

during current financial year (2020-21) are given in Statement-II {See below).

(c) The Total fund allocated and spent for CSIR during the last four years is

as follows:—

Financial Year Fund Allocated / Spent (Rs in Crores)
2016-17 4013.06
2017-18 4582.12
2018-19 4521.28
2019-20 (Revised Estimates) 4831.583

531.843 (spent upto
December, 2019)

Statement-1
Major recent achievements/initiatives of CSIR
1. Plant of Potash from Spent Wash

No significant Potash Production takes place in India and country relies on
imports (4-5 million MT Muriate of Potash (MOP) per annum.) for use as fertiliser.
The shortage of land and vulnerability to climate change expose the future

production of potash from sea bittern through an evaporite route to greater risks.
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CSIR in collaboration with engineering partner have developed complete technology
solution for valorisation of spent wash generated in sugarcane molasses based
alcohol distillery. The process allows utilisation of spent wash for production of
value-added by products, viz., potash fertiliser, animal feed ingredient etc., while
achieving statutory compliance with 'zero liquid discharge' norms. Preliminary
economic analysis for implementation of the technology in a 100 klpd distillery
suggest a CAPEX pavback period of about 3.5 years. The process know-how has

been licensed and the manufacturing plant has been established.
Dental Implants

CSIR along with IIT Delhi and Maulana Azad Institute of Dental Sciences developed
a complete indigenize solution for edentulous conditions in order to make it
affordable for Indian population. Technology has been transferred to an Indian
Company as a step towards Make in India implants and import substituted
technology. With the grant of manufacturing license in June 2019, the Industry is

ready to launch the product in the market.
India's first biofuel-powered flight: CSIR Technology for Aviation Grade Biofuel

A historic flight powered by indigenously produced aviation biofuel based on
patented technology of CSIR-Indian Institute of Petroleum (IIP), Dehradun
completed journey from Dehradun to Delhi on August 27, 2018. With this maiden
flight India joined the exclusive club of nations using biofuel in aviation. The use
of bio jet fuel, apart from reducing greenhouse gas emissions by about 15 per cent
and Sulfur Oxides (50x) emissions by over 99 per cent, is expected to provide
indigenous jet fuel supply security, possible cost savings as feedstock availability
at farm level scales up, superior engine performance and reduced maintenance
cost for the airline operators. For the first time in the country, on 26th January,
2019, an AN-32 transport aircralt of TAF flew with blended bio-jet fuel produced
by CSIR technology.

Successful Inaugural Flight of SARAS PTIN

SARAS PT1IN (14 seater) light transport aircraft designed and developed by CSIR-
National Aerospace Laboratories (CSIR-NAL) was flown successfully on 21.02.2018.
The primary objective of PTIN is to evaluate system performance in about 20
flights and the data collected from this shall be used to freeze the design of 19
seater production version aircraft - SARAS MKkII.
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5. Drishti Transmissometer: Deployment across Indian Airports

Drishti is an Indigenous - Innovative -Cost effective visibility measuring system
— First of its type and CSIR is the only organization to have developed this
technology in the country. 1t 1s useful for airport operations and gives information
to pilots on the visibility at the runway. Drishti Transmissometers have been

installed at a number of civilian and Indian Airforce airports across the country.
6.  CSIR Technologies for India's First Light Combat Aircraft - TEJAS

CSIR has been Integral Partner with ADA in Design and Development of TEJAS.
CSIR developed and fabricated 165 composite parts, Fly-by-Wire (FBW) Control

Systems and State of art training simulator
7. Waste plastics to fuels

CSIR in collocation with and GATL (India) Ltd. have developed a technology for
converting waste plastics to fuel (diesel). After the completion of lab scale and
bench scale studies, a demonstration plant of 1 ton per day (TPD) capacity has
been set up. The process utilizes waste polyethylene and polypropylene type
waste plastics available from MSW and other sources and generates about 800L

of diesel per batch.
8 RENEU (Restoration of Nallah with Ecological Units)

Drain treatment technology of CSIR can be helpful as large volume of untreated
sewage is flowing across country and creating pollution problem of rivers and
lakes. These water bodies finally also get contaminated and give poor drinking
water and thus increasing treatment cost and health burden. The limited estimates
show that in Ganga basin alone there are more than 1000 drains which discharges
sewage without treatment. Benefit of insitu treatment 1s that it need 1/6-1/8th of
the cost and 1/3rd of the O&M.

9 CSIR Mission on Sickle Cell Anaemia

CSIR 1s implementing a Mission on Sickle Cell Anaemia. The project envisages
managing genetic burden of Sickle Cell Anaemia and understanding genetic basis
of differential response to Hydroxyurea Therapy, Drug discovery and development
for management of SCA, Genome editing and stem cell research approach for the
treatment of SCA and development and on-ground implementation of an affordable,

accurate and accelerated diagnostic kit.
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CSIR Aroma Mission

The CSIR Aroma Mission is envisaged to bring transformative change in the
aroma sector through desired interventions. It is aimed at development of superior
aroma crop varieties and their agro-technologies and assessment of their suitability
for the large scale cultivation in specific agro-climatic regions; In 15 months since
the project was launched, an area of about 50000 hectare has been brought under

cultivation of aromatic plants across the country under the project.
CSIR Phytopharmaceuticals Mission

The CSIR Phytopharmaceutical Mission is envisaged to bring transformative
change in the medicinal plants sector through captive cultivation of selected
medicinal plants, including rare, engendered and threatened species, production
of quality planting material and development of region specific agro technologies;
technology packages for production of GMP grade medicinal plant extracts; and
phytopharmaceutical development from important medicinal plants. In the first
year of project implementation, mass multiplication of quality planting material and
captive cultivation of target plant species in different States/districts has been
achieved. Further, plants of 25 Rare, Engendered and Threatened (RET) species

have been collected for genebank.
CSIR Mission on 'Safety and Security of Vital Installations’

CSIR has recently launched a mission on 'Safety and Security of Vital Installations’
which envisages to address following issues: Earthquake Hazard quantification
studies in Uttarakhand; Design and development of efficient slope stabilization
measures of mitigate landslide hazards for the safety of vital installations in hilly
religions of NW Himalayan Belt; Safety of Hospitals particularly in seismic prone
zones; To evolve blast and impact resistant design of Hardened Aircraft Shelter
with layered configuration for a specified threat; Structural Health Monitoring
{(SHM) through innovative solutions consisting of smart video camera system,
smart video surveillance system, Real-time system for identification of outsiders;
Border security management system based on intelligent multi-sensor approach;
and Active Fire Protection System for the design and development of customized
fire safety and security solutions for Hospitals. CSIR has already prepared
Earthquake Risk Index Map of the City of Dehradun which can be used to prepare
for facing the expected Earthquake event in its aftermath.
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CSIR Mission on Development of Fast, Durable and Energy Efficient Mass Housing

Scheme

The mission 1s aimed at developing and deploying at a scale in partnership of
stakeholders the prefab technologies for construction of fast, durable, energy
efficient and affordable interventions for mass housing. Efficient design of precast
structural panels using various materials will be developed to achieve desired
performance such as light weight (50% reduction), improved fire rating (minimum
2hrs), durability (70-80 vears), cost effective (25% lesser compared to lowest
available) with reduced cycle time of 5-7 days compared to existing 16-19 days.
The mass housing schemes are planned to be developed suiting to socio-cultural
requirements in different geo-climatic regions across the country. The developed
technology(ies)/ know-how(s) will be demonstrated by 3D virtual displays and by
prototype demo units for the purpose of end to end training and needful

deployment.

CSIR Mission on Technologies for Robust Siructural Health Monitoring of

Critical Infrastructure and Conservation and Restoration of Heritage Structures

The mission comprises of two verticals namely Robust Structural Health Monitoring
Technologies for Critical Infrastructure Management (Vertical 1) and Conservation
and Restoration of Heritage Structures (Vertical 2). Mission Vertical 1 is aimed at
developing technologies for structural health monitoring of critical Infrastructure
using advanced signal processing, machine learning techniques combining with
[OT and cloud-enabled technologies for early detection of damage in civil
infrastructure. Vertical 2 of the mission 1s aimed at developing State-of-the-art
technologies for conservation and restoration of heritage structures. Guidelines

for conservation and restoration of heritage structures in India will also be prepared.

CSIR's new patented Clot buster, PEGylated Streptokinase set to revolutionize
the treatment of Strokes

Ischemic stroke is a condition caused by a dysfunction in the supply of blood
to the brain due to emboli, thrombus or atherosclerosis occurring in cerebral
arteries. Surprisingly, the prevalence of stroke is much higher in India than the
West and about 87% of all strokes are ischemic strokes. CSIR-IMTECH and
Epygen have entered into an agreement for the latter to develop PEGylated

Streptokinase for treatment of Ischemic Stroke.
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Non-vascular self-expandable stents

Stents are used in the treatment of numerous biliary tract diseases, ranging from
benign biliary diseases to malignant strictures. Two types of biliary stents find
extensive use: plastic stents and self-expanding metallic stents. Amongst these
while the self-expandable metal stents offer longer patency their prohibitive cost
makes them unaffordable. CSIR-NCL in collaboration with a start-up has developed
a new class of self-expandable stents based on a novel scroll design. These stents
have been made with simple polymer-metal composites unlike the shape memory
alloy based stents. These stents could be made a much lower costs than the
currently available ones. Process for transferring the technology to two companies

is on.
CSIR's Divya Nayan for Visually Impaired

CSIR-Central Scientific and Industrial Organization has developed a Personal
Reading Machine named- Divya Nayan, for Visually Impaired which can read any
printed and digital books available in Hindi and English. Divya Nayan has been
tested with a number of visually impaired people with different age groups and

has gammed wide populanty.
Development and licensing of affordable Water Disinfection System Oneer™

CSIR-Indian Institute of Toxicology Research (CSIR-ITTR), Lucknow has developed
technology for "Drinking Water Disinfection System" with Trade name "OneerTM".
It is useful for continuous treatment of water. The technology of "Drinking Water
Disinfection System" was transferred to M/s Bluebird Water Purifiers, New Delhi.
Oneer developed by CSIR-IITR will provide safe and clean drinking water at a cost
of just 2 Paise / Ltr. The Community level model is of 450 LPH capacity. It can
be scaled up to 5000 to 1 lakh L/day;

Waterless Chrome Tanning Technology- a Game Changing Technology

Chromium is the most sought after tanning agent with about 2.0 billion sq. ft. of
leather being made in India. About 20 thousand tons of chrome tanning agent 1s
discharged in the wastewater. In order to overcome the problem, CSIR-CLRI has

developed waterless chrome tanning technology.

The waterless tanning technology has now found PAN INDIA acceptance, with

tanners in all clusters enrolling for its adoption. The technology has been put to
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use in about 50 tanneries in the country. This is truly a game changing technology
that has emerged from the CSIR through CLRI.

Zero liquid discharge leather technology

A zero wastewater discharge process technology based on Electro-oxidation (EO)
has been developed for the first part of the leather manufacturing process, the pre-
tanning processes. The potential environmental benefits and potential social
impacts for India includes: No discharge of wastewater from tanneries; The possible
reduction of cost will be about T 96 million per annum from reduction in the cost
of wastewater treatment; This system does not result in generation of sludge
{about 160 tons' sludge per annum) and less average annual fatalities due to
release of H2S. The technology has been transferred to M/s Leayan Global Pvt.
Itd, Kanpur; M/s Royal Tanners, Kanpur, and AN Leathers Pvt. Ltd, Agra.

High Grade Gelatin from and Protein Hydrolysate from Raw Hide and Skin

Trimming Wastes

Gelatin 1s widely used in the pharmaceutical industry to make capsules for drugs
as well as in the food industry to make jelly candies, ice cream, and as thickening
agent in cakes and soups. Leather processing generates huge amount of raw
trimming wastes. CSIR-CLRI has developed technology for making high grade
gelatin from waste material-trimmings of raw hide. The technology developed by
CSIR-CLRI is towards complete utilization of proteinous constituents present in
the timmings. This technology 1s exclusively licensed at a cost of ¥ One crore
to M/s Anipro Manufacturing Company for making gelatin and protein hydrolysate

within India.
Coal dust collecting and briquetting system

It is pertinent to collect the dust from mine roads and put it to alternative use not
only for reducing air pollution but also for improving the health of local populace.
Road dust collecting system has been developed. CSIR-CIMFR has transferred
the patented technology to M/s Tata Motors Limited, Mumbai.

Phytopharmaceutical for Glucocorticoid-induced Osteoporosis

Globally glucocorticoid 1s the third biggest cause of osteoporosis. CSIR-CDRI has
developed a standardized fraction of Cassia occidentalis Linn, for the treatment
of glucocorticoid-induced osteoporosis and muscular atrophy. Technology licensed

to M/s Pharmanza Herbals Pvt. Ltd., Gujarat for further development and
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commerciazation as a Phytopharmaceutical drug. The product is under development
in Phyto-pharmaceutical mode and would be available in Indian and the U.S.

market after completing necessary studies as per the regulatory guidelines
Safe Disposal of Municipal Solid Waste utilising high temperature plasma

The technology has been developed for effective and eco-friendly disposal of
municipal solid waste material generated on daily basis and generation of fuel gas
containing predommantly CO and H, utilizating high temperature (>3000°C) Plasma
arc. The technology has been licensed to M/s Positronics Innovation Pvt. Ltd,

Kolkata, WB for commercialization on non-exclusive basis for a period of 5 years.

Development of Solar Tree/Artifacts for generation of power utilizing lesser

ground area

Solar Power Tree is the perfect solution to the question of availability of the land
in the future for generating solar power - It take up only a fraction of land
consumed by conventional systems. To bring visibility to solar technology and
to enhance the beautification of a site, CSIR-CMERI has developed solar artifacts.

*  Attapatram 1s of lkWp capacity and can provide 0.5kW electricity for 3
hours. These can be installed in the beaches, river banks, parks and even

in the lawn of a bungalow.

+ Solar Flora is of 3kWp capacity and can be installed in the road side, parks

and other remote areas to provide electricity.

*  Surya Banaspati 1s of SkWp capacity and can be installed in the road side,

parks and other remote areas to provide electricity.

The technology has been transferred to 9 Industries for commercialization in non-

exclusive basis for a period of 5 years.
Development of Intelligent and powered wheel chair

CSIR-CMERI developed system has immense societal value for the physically
challenged people, old age population for mobility and rehabilitation purpose.
Intelligent and powered wheel chair design provides enhanced mobility and
stability and capability to tum full 360 degrees in any narrow corridor. The
Technology has been transferred to Indian Industry for commercialization for a

period of 5 years.



Written Answers o [11 February, 2020] Unstarred Questions 28]

20

28.

2.

30.

Large Scale Production of Graphene Oxide

Graphene oxide is extensively used in energy storage devices, polymer composites,
desalination of water, conducting ink, aqueous lubrication, nano-coolant, additive
for phase change matenials, etc. Graphene oxide 1s not toxic and hazardous for the
environment. The cost of commercially available graphene oxide is very high and
scaled-up production of graphene oxide at reasonable price without compromising
the quality is a challenging task. The technology developed by CSIR demonstrates
the production of graphene oxide starting from natural flake graphite. The
Technology has been transferred to one Indian Industry for commercialization for

a period of 5 years.
Salivary Fluoride Detection Kit

The indigenous salivary fluoride level detection kit and sensor station is
unprecedented in its kind towards diagnosis of salivary fluoride level for the
welfare and betterment of the society. It protects from Dental Caries; helps in
remineralization; protects against tooth decay; and helps prevent premature tooth
loss. The Technology has been transferred to two Indian Industries for

commercialization for a period of 5 years.
Boring machine based on trenchless technology

Trenchless construction limits the amount of excavation and the surface repairs
needed alter digging. Available imported machines are of large capacities for big
projects and very expensive. No such machine 1s being manufactured indigenously.
To address this gap, boring machine based on trenchless technology has been
designed and developed.

The developed machine can bore upto 14 m length and 160 mm dia. holes under
the roads and buildings for laying sewer/ pipe lines and cables. The developed
machine is affordable and can be used by small/middle class contractors. It is light
in weight, portable and requires low maintenance and Suitable for both wet and
dry boring. The technology has been transferred to M/s Techno Industrial
Marketing, Uttarakhand

Micro Fuel Cell

Micro fuel cell 1s a power source for electronic devices that converts chemical
energy into electrical energy. The scaled down fuel cells can be used in electronic

devices such as digital cameras, radios, toys and other low power applications.
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CSIR has developed cost effective, simple and easy to fabricate micro fuel cell for
use in low power applications. Technology has been transferred to M/s Victor

Industries Pvt. Ltd., Sangli, Maharashtra on non-exclusive basis.
New Rice Variety with Low Glycemic Index Released- A Diabetic Friendly Rice

CSIR-CCMB in collaboration with the Indian Institute of Rice Research at
Hyderabad has released a new variety of rice that resists pests and is also
beneficial for those with diabetes. The new Improved Samba Masuri (ISM) rice
variety is resistant to Bacterial Blight (BB) and at the same time has the lowest
Glycemic Index (GI) at 50.9 among all major rice varieties, which is an improvement
over the 52.9 GI of the earlier Samba Masuri variety. At present, almost 40 per cent
of the normal Samba Masuri rice crop is being lost due to Bacterial Blight (BB).
The new ISM variety of rice is, therefore, expected to significantly reduce this crop
loss, which eventually would lead to reduced prices of rice and increased profit
margins for farmers and traders. The traditional Samba Masuri rice is commonly
called Sona Masuri and Kurnool Masuri and has very low resistance to BB, a pest

disease for which there 1s no chemical solution yet.

Handheld GPS-Enabled 'Ksheer Tester'-System for detection of Adulteration in
milk

'Ksheer Tester', newly developed by CSIR, 1s a handheld GPS-enabled version of
the recently launched Ksheer Scanner technology to check adulteration in milk.
It will empower the common man with a technology to tackle a national level health
hazard due to adulteration in milk. The device would enable any person to track
the location of the tested sample and receive the test results through SMS on the

device.
Lithium Ton Battery: India's first indigenous fabrication facility

CSIR has set up the first indigenous Li-ion fabrication facility that has applications
in defense, solar powered devices, railways and other high end usages. It is in
a step towards self-reliance to meet defense requirements and to cut the dependence
on imports. Mass production of indigenous Li-1on batteries would reduce the cost
manifold as compared to the imported batteries. The CSIR technology includes
solution for a 400 mAh (milliampere hour) battery to power solar lanterns. The
other versions have different user-end capabilities, including heating power tools

and those used in firing torpedoes, for which India procures batteries from abroad.
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The application is also for railway lighting and signalling, for which Indian Railway
majorly uses lead acid batteries which are polluting. Railways also use Li-ion

batteries which are imported and expensive.
CSIR's certification for coal used power plants

CSIR has signed an annual T 250-crore deal with several State-run coal and
thermal power companies to certify the quality of the coal being supplied and used
in their facilities. The certification helps power plants to use coal appropriate to
the machinery and technology available in the plant and contribute to efficient use
and, in the long run, reduce emissions. It provides a robust mechanism for proper
inspection of coal and overtime and has led to an improvement in the quality of

coal.
Development of Green crackers with less pollutant emission

Ahead of Diwali, CSIR launched green firecrackers in a bid to "resolve the crisis
of air pollution" in the capital. These environment friendly Crackers are of new
formulations for reduced emission light and sound emitting crackers with 30%
reduction in particulate matter CSIR has also successfully developed various
environment-friendly fireworks such as sound emitting crackers, flowerpots, pencils,

chakkar and sparklers.

CSIR in developing these green crackers have signed nearly 230 MoUs and 165
Non-disclosure Agreements with firework manufacturers in order to deliver the
crackers. Also these green crackers are equipped with a green logo as well as a
Quick Response (QR) coding systems which have been developed for differentiation

of green crackers from conventional crackers.
1000 Genome Sequencing completed

CSIR has conducted Whole Genome Sequencing of 1,008 Indians from different
populations across the country. The whole genome data is important for building
the knowhow, baseline data and indigenous capacity in the emerging area of
Precision Medicine. The outcomes of this will have applications in a number of
areas including predictive and preventive medicine with faster and efficient
diagnosis of rare genetic diseases. CSIR also pioneered the application of genomics
in clinical settings in the area of rare genetic diseases in India by means of DNA/
Genome based diagnostics and interaction with large number of clinical

collaborators.
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37. (CSIR's Integrated Skill Development initiative

CSIR labs established connect with various Sectoral Skill Councils (S5C):

(@)
®)
©
@
@
®
®
(h)

Leather Sector Skill Council (CSIR-CLRI);

Life Sciences Sector Skill Council (CSIR-IICT);

Capital Goods Sector Skill Council (CSIR-CSIO);

Automotive Sector Skill (CSIR-CSIO);

Aerospace and Aviation Sector Skill Council (CSIR-NALY),
Agriculture Sector Skill Council (CSIR-NIQ/ CSIR-NBRI/CSIR-IITR);
Skill Council for Mining Sector (CSIR-CIMFR); and

Health Care Skill Council (CSIR-IICB) and Paint and Coating Skill Council
{CSIR-CECRI}.

38. CSIR JIGYASA: Inculcating Scientific Temper in Youth Through Vibrant

Scientists-Students Interaction

Under CSIR and KVS Student-Scientist connect programme "JIGYASA". 1151

Kendriya Vidyalayas connect with 38 CSIR Laboratories targeting one lakh students

and nearly 1000 teachers annually. The focus i1s on connecting school students

and scientists so as to extend student's classroom learning with that of a very well

planned research laboratory based learning.

The programme is a unique platform to bringing in teachers and scientists for

nurturing young minds. The programme envisages opening up the national scientific

facilities to school children, enabling CSIR scientific knowledgebase and facility to be
utilized by school children.

Statement-I1

Details of some of the recent CSIR Projects in Various Categories

A. Fast Track Translation (FTT) Projects completed

Sl No.

Lab Project Title

1. CSIR-CCMB Paper based affordable microfludic kit for early

pregnancy detection in cattle and buffaloes
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Sl No. Lab Project Title

Development of simple and affordable diagnostic
protocols and diagonstic kit for genetic diagnosis

of musculipathies and hemoglobinopthies

2. CSIR-CDRI Clinical development of Candidate Drug 99/373
(Anti-osteoporotic)

Clinical development of candidate drug 97/78 (anti-

malarial)

3 CSIR-CFTRI Know-how of the isolation of arabinoxylans from
defatted cereal brans

Development and production of anti-obesity DAG
Ol
Non-thermal processing of liquid foods

Technology for carbonated fruit juice beverages

from selected fruit crops

4 CSIR-CIMAP Development of a high vielding variety of

Artemisia annua

Development of improved variety for high root
yield with better quality of Yellow Satawar
(Asparagus adscendensRoxb.)

Development of a linalool rich cold tolerant

Ocimum chemotype

Development of withanolide rich, quality root and
early maturing advance breeding line with a novel

ideotype
Calliterpenone for enhancing crop yields
5. CSIR-IGIB Go-Med
NGS based high resolution HLA typing kits
NGS for mitochondrial diagnosis
PulmoScan

6. CSIR-ITHBT Developing L-Asparaginase with Low Glutaminase
Activity for Therapeutic Applications
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Sl No. Lab Project Title

Process for substituted cyclohexane-1-3-dione

synthesis

7 CSIR-IICB Rapid Assay System and Clinical Validation of

Biomarker for Rheumatic Heart Disease

Serum and urine-based kits for dianosis (VL) and
post leala-azar dermal leishmaniasis (PKDL) in the
field setting

8 CSIR-HIM Mupirocin + IIIM-1133/06: A topical formulation
for improved bioefficacy

Agrotechnology transfer and thymol crystal from

Jammu monarda
IND filling of anti-cancer lead TITM (N)-290/13 {Cdk
inhibitor)

9 CSIR-IITR Development of biosensors (Indicator-eye Test

Range) for detection of adulterants in food
products

Development of a new real time PCR based system
for the quantification of small RNAs and circular
RNA and devlopment of a new kit for absolute
quantification of miRINAs

An electric device for online drinking water
disinfection

10, CSIR-IMTech Technology for Recombinant Streptokinase
For market-gelsolin estimation kit and gelsolin{s)

A universal expression platform for low cost

production of biothrerapeutic proteins in S.prmbe

Technology Development for production of

pullulan

Production of a biomedically important glycolipid
bio-surfactant sophorolipid

11.  CSIR-NBRI Thebaine rich opium poppy lines for suitable

cultivation through narcotics department
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12.

13.
14.

15.

CSIR-CECRI

CSIR-CIMFR
CSIR-CLRI

CSIR-CSMCRI

Low grain arsenic rice variety for safer human

consumption

Anacardic acid: A potential molecule to increate

cotton fibre yield and quahty

Development of Zinc Bromine redox flow battery
(500 W)

Electrochemical remediation of industrial effluents
and recovery of chromium

Development of accurate, reliable and cost
effective sensor for the electrochemical detection

of multiple analytes

Development of High temperature ceramic Thermal

barrier coatings for Missile components
Coal dust collecting and briquetting system
Waterless chrome tanning

High grade gelatin and protein hydrolysate from
trimmings

Zero Wastewater Discharge Technology
Cocktail of carbohydrases for rapid fiber opening

Technology for double fortified salt composition
containing iron and iodine to control both

deficiencies

Hollow fiber membrane based high flux domestic

filter for water clarification and disinfection

Novel cost effective process for high purity solar
salt production with reduced contents of carbon,
iodine, suspended solids and sulfate content
directly in solar salt fields from high sulfate
containing brines (particularly for Rajasthan inland/

lake brines)

A consolidated biomass process for integrated
production of multiple products from fresh marine

macroalgae
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16, CSIR-IICT Development of multipurpose thermal insulation

coatings for different substrates

Development of novel processes towards Eribulin,

Nicotine, Bedaquiline

Discovery of Novel Anticancer Agent (HIDAC
Inhibitor)

Polymeric excipients for pharmaceutical

applications

17. CSIR-IIP Setting up 1 TPD pilot plant {or converting waste

plastics to diesel

Technology demonstration and process flexibility

for production of Bio-Aviation fuels

Demonstration and Process Validation of
Laboratory scale Vacuum Swing Adsorption (VSA)
Process for Biogas Up-gradation to Pipeline
Quality Fuel from Raw Biogas

Development of Adsorption Based Technology
for the Production of Ultra Low Sulfur Diesel
meeting BS TV /BS VI specification Development
Positioning

18 CSIR-NCL Synthesis of 5-Hydroxymethyl furfural from

sacharides

Continuous Dinitration for Manufacturing of
Pendimethalin

Development of penicillin V acylase system for

industrial production of semi-synthetic antibiotics
Non-vascular self-expandable stents

19, CSIR-NEIST In-situ bioremediation technology
Herbal product for management of pain

Membrane Based Process Technology for

Commercial Production of Biomolecules
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20

21

22

23

CSIR-NIST

CSIR-AMPRI

CSIR-CBRI

CSIR-CGCRI

Modular Bricks from Brahmaputra River Bed Sand

IR reflecting rare earth blue pigment for solar heat

control cool-roof applications

Scaled up process for the upgradation of Low

grade of Ilmenites

Development of process for large scale production
of P-glucosidase (BGL) enzyme for blending in
biomass hydrolyzing cocktails to be used in

Lignocellulosic Biorefineries

Aluminium Composite Foams (ACFs) for

Crashworthiness Applications

Fibre and particulate reinforced hybrid polymeric
composite as architectural interior for building

contraction material

Building products using Kota stone cutting and

slurry waste
Foundation system for light structures

Development of a boring machine based on

trenchless technology

Paper-based Ceramic Separator for Li-ion Battery
Application

Packaged Fiber Laser Modules for Industrial and
Medical Applications

Development of Reaction Bonded Silicon Nitride
Ceramic Radome

Superior Refractory for Induction Furnace to
enable Refining of Steel

S1IATON Insert for High Speed cutting of hard
materials

Fast Recovery Trace moisture sensir and neter for
detection of trace moisture present in transformer
ol
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Development of novel TIon doped
Hydrxvapatite(Ap) by spray drying method and
its utilization for plasma spray coating on medical

implants with/without ion doping

24 CSIR-CMERI Field deployment of indigenous 4-axis controller

for multi-process micro machine

Graphene based Aqueous lubricants
Development of Domestic Iron Removal Filter
Micro Fuel Cell

Design and Development of different prototypes
of Solar Power Tree for independent area

electrification
Intelligent and Powered Wheel Chair

Process technology for manufacturing of ADI

components for minning application

25, CSIR-CRRI Design of Noise Barrier based on different

Frequencies

Development and evaluation of "Soil Nailing
Technique" for stabilisation of soil slope for the

construction of underpass below Road traffic

Design and Performance of Cement Grouted
Bituminous Mix (CGBM) for Urban Roads

26, CSIR-IMMT Electrophoretic Deposition (EPD) for Industrial
Application

Maximize the recovery of iron values from lean
grade iron ore by reduction roasting and
pelletisation of high 1.OI and high Blaine number

iron ore fines

Process Development for production of flaky
graphite, high purity graphite and graphite from

natural graphite

Recovery of Alumina from fly ash










































































































