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CHAIRMAN'’S STATEMENT AT THE 34" ANNUAL GENERAL MEETING OF
FLUID CONTROL RESEARCH INSTITUTE, PALAKKAD

| have great pleasure in welcoming all members of the FCRI Society to the 34" Annual
General Meeting. It is my privilege to present the Annual Report of the Institute for the year
2021-22. This report summarises the activities of the Institute and presents the financial
statements pertaining to the year 2021-22.

As the Industries are struggling to overcome the rippling effects of Covid-19 pandemic and
new challenges are slowing down transitions towards normalcy, FCRI with its team of
dedicated employees and commitment to customers could continue to make a difference
and stand apart in the delivery of services. Addressing the customer needs and ensuring
timely completion of work schedules during the difficult times helped the user industries
achieve their intended benefits.

| would like to brief on the major activities and achievements of the Institute during the year
2021-22.

HIGHLIGHTS

e Installation and commissioning of Flow Meter Verification Facility for Central
Laboratory of Legal Metrology, Ernakulam completed.

e |Installation and commissioning of Thermometer Calibration Facility for Legal
Metrology, Ernakulam completed.

e Surveillance Audit of ISO 9001:2015 was successfully completed by M/s Bureau
Veritas (India) Pvt. Ltd. and approval granted for continuation.

e National Accreditation Board for Laboratories has reaccredited FCRI for calibration
and testing as per ISO/IEC 17025:2017 after assessment.

e Annual maintenance activities at the flow lab of Regional Reference Standard
Laboratory, Bangalore were undertaken and operation of the equipment
demonstrated.

e Order worth Rs.23 lakh received from M/s ISRO Propulsion Complex, Mahendragiri
for flow calibration services for a period of two years.

e Facilities for testing high flow control valves and electro mechanical injection valves
were setup and valves used in the aerospace industry were tested at the facilities.

e A Severe Accident Test Facility has been setup to qualify the instrumentation parts
employed in nuclear power plants as per requirement from M/s NPCIL and two
valves tested for severe accident conditions.

e Model Approval Tests were conducted on truck mounted flow computer and LNG
Dispenser and reports submitted to Director, Legal Metrology.

e Experimental studies were conducted on the mechanical performance of an 800 mm
bellow at varying flow rates for M/s IGCAR.

e Lot Acceptance Testing of water meters for four water boards from Karnataka,
Odisha, Maharashtra and Gujarat were conducted.

e Vetting of gas reconciliation methodology and formula/factors used was completed
for M/s Green Gas Ltd., Lucknow and recommendations given for improvement.




e Dynamic Response Testing on 14 inch control valve performed as per M/s NPCIL
requirements for M/s RK Controls Instruments Pvt. Ltd.

e Consultancy was successfully carried out for automated DAS checkout system for
space flight valve testing for M/s Chakradhara Aerospace and Cargo Pvt. Ltd.

e FCRI attended online BIS standards committee meeting on formulation of draft
Indian Standards on diaphragm gas meters used for natural gas measurement and
suggested modifications/new additions based on FCRI experience in testing &
calibration of natural gas meters.

e Two online ITEC training programmes were conducted and six online training
programmes designed and implemented for industry. Customised online training
was conducted for six organisations during the period. A total of 160 participants
benefitted from the training. Online internship programme was conducted for
students of IIT Palakkad.

INITIATIVES

LOTUS project

FCRI has partnered with IIT Guwahati and IT Mumbai in a project funded by European
Union and DST. The project is named LOTUS — LOw - cost innovative Technology for water
qguality monitoring and water resources management for Urban and rural water Systems in
India. The work is in progress.

Project on possibilities of improving the efficiency of the dewatering pump ‘Petti and
Para’

A project to improve the efficiency of dewatering pump system used in low lying paddy
fields of kole lands of Kuttanad, Thrissur and Malappuram was undertaken at FCRI.
Efficiency of the suggested axial flow pumps was found to be three times more than the
conventional pumps used by the farmers earlier. The pumps were installed at site and are
working satisfactorily, resulting in savings for the agriculturists.

Online/remote witnessing of calibration/testing
Considering the Covid pandemic situation, FCRI has made suitable arrangements for the
remote witnessing of calibration/testing of flow products for its customers.

Development of Test Facilities
e A facility for testing of electromechanical injection valves was implemented at the
High Pressure High Flow Test Facility of FCRI to cater to the requirement from M/s
Liquid Propulsion Systems Centre and Brahmos Aerospace Thiruvananthapuram Ltd.
e A Severe Accident Test Facility to qualify the instrumentation parts employed in
nuclear power plants was setup to create the temperature, pressure and humidity
requirements set for the test profile as per M/s NPCIL requirements.

Vibration Endurance Shaker (VES)

Work order for the project support and consultancy services for procurement, erection and
commissioning of Vibration Endurance Shaker (VES) is expected to be released by M/s ATVP.
Construction of the General-Purpose Laboratory Building to accommodate Vibration
Endurance Shaker Facility has been initiated. The project is for the installation of a Vibration
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Endurance Shaker worth Rs.7 crore funded by ATVP (Ministry of Defence), which will be
indigenously developed with BARC expertise and will be installed at FCRI.

TECHNICAL PAPERS PUBLISHED

The following papers were published/presented in the reporting year 2021-22:
e “Flow Estimation by Flow Induced Vibration of Bluff Bodies”, Journal of Applied Fluid
Mechanics. Vol.15, No.5, pp.1465-1476, 2022.

LABORATORY ACTIVITIES

In Water Flow Laboratory (WFL) calibration of 1030 flowmeters and testing of 200 control
valves were conducted for various industrial sectors. Some of the activities include:
e Modal approval of LNG dispenser was completed for M/s INOX India Pvt. Ltd.,
Gujarat
e Testing of a 350 mm non-return valve for M/s Vulcan Valves Pvt. Ltd., Hyderabad at
different orientations and varying flow rates
e Evaluation of flow nozzles as per ASME PTC-6
e Lot acceptance testing on water meters of sizes 200 mm to 300 mm
e Pressure drop testing on Y type strainers and basket strainers
e Testing of valves with different trim modifications and cage assemblies

Centre for Water Management (CWM) has offered its services to various water boards and
water meter manufacturers in quality assurance of water meters. More than 4100 water
meters were tested for various water boards as part of lot acceptance testing and
endurance testing. Life cycle testing of 35 sets of water meters, which includes 23 sets
under model approval programme of FCRI, was also conducted. Static magnetic field testing
of water meters and automated meter reading testing were also carried out. Onsite
calibration of flow meters of sizes 900 mm to 1000 mm was performed for government
water supply boards. Validation of water meter test facility of New Tirupur Area
Development Corporation Ltd. was assessed and certified for compliance as per relevant
standards.

In the Large Water Flow Laboratory (LWFL), a total of 34 flow products were calibrated/
tested. The testing/calibration activities done in Large Water Flow Laboratory include
electromagnetic flow meters ranging from 400 mm to 3000 mm, flow nozzles of 650 mm
diameter, hydraulic friction loss testing of butterfly valves of sizes 50 mm to 150 mm.

In Oil Flow Laboratory (OFL), certification of more than 330 flow meters were done for
various industrial sectors. Major customers include leading companies from oil & gas
sectors, process industries, automotive industries, public sector companies, flow meter
manufacturers and end users.

In Air Flow Laboratory (AFL), more than 820 flow meters/flow products were calibrated/
tested during the period. Major customers include all leading companies from oil & gas




sector, automotive industries, natural gas sector, pharmaceutical sector, environmental
sectors, etc.

In Air Flow Laboratory (20 bar - HPTF) and Wind Tunnel, 440 flow meters/flow products
were calibrated/tested during the period. Major customers include all leading companies
from oil & gas sector and automotive industries. Exhaustive auditing of custody transfer
meters, flow computers, pressure & temperature transmitters, gas chromatograph etc.
were carried out at nine terminals of M/s Indian Qil Corporation Ltd., Chennai and
mandatory recommendations and suggestions for improvement of total measurement
system were given with individual audit reports.

In Special Assignments and Projects Group (SAAP), around 300 special tests and 160
normal test assignments were conducted during the year 2021-22. Various customised tests
viz., performance and life time assessment of flow elements, fugitive emission studies on
valves, cryogenic testing on valves, fire testing on valves, LOCA, MSLB and severe accident
tests on various item for BARC/NPCIL, special tests on valves as per BARC specifications, life
cycle tests on metallic and rubber hoses, metallic bellows with external pressure were
carried out.

In Physical Standards Laboratory (PSL), during the year, assignments covering dimensional,
mass, volume, density, viscosity, pressure, torque and force calibration were taken up in the
laboratory for various customers. Dimensional verification of orifice meter installations at
site was conducted for M/s IOCL. Onsite calibration of weighing balances and pressure
gauges was completed for various organisations in Kerala and Tamil Nadu. Dimensional,
torque and pressure instruments were calibrated for three overseas customers.

In the Environmental Qualification Laboratory assignments were carried out for various
sectors like automobile, railway, communication, space, oil & gas, defence etc. Testing
activities of EQL include vibration testing, acoustic measurement, strain gauging, seismic
testing, IP and thermal testing. Calibration activities of EQL include calibration of
mechanical parameters such as vibration, acoustic and sound. Type approval of diesel
generator sets for noise qualification, evaluation of noise characteristics and acoustic
performance, seismic qualification are other areas where the lab has catered to customers.

The Electro Technical and Thermal Calibration Laboratory (ETL) has calibrated around 460
electrical/electronic instruments/thermal calibrations. It also undertook site calibration
assignments. Installation and commissioning of Clinical Thermometer Verification Facility
for Legal Metrology, Ernakulam was completed.

Major activities in the Data Acquisition Laboratory and Multiphase Flow Facility include
consultancy for automated DAS checkout system for space flight valve testing for M/s
Chakradhara Aerospace and Cargo Pvt. Ltd., model approval testing of truck mounted flow
computer for M/s IDEX India Pvt. Ltd., as per OIML R117, dynamic response testing on
pneumatic actuated control valves for M/s R K Controls Instruments Pvt. Ltd., Mumbai.

In the Computational Fluid Dynamics (CFD) Department, simulations were carried out for
design validation, design optimization, research and development of flow elements, flow




systems, etc., using FLUENT, finite volume based CFD software package. CFD analysis of a
350NB basket filter was performed to find out the pressure drop and perform design
modification.

The Training Department has organized two online ITEC training programmes on “Water
Transmission and Distribution Engineering and Calibration Techniques” and “Calibration
Techniques and Uncertainty Budgeting of Water Flow Meters”. e-Courses on “Natural Gas
Custody Transfer”, “Metrology, Pressure, Temperature Measurements and Calibration”,
“City Gas Distribution Flow Metering and Reconciliation”, “Advanced Water Flow
Measurement & Instrumentation - Principles and Practice”, “Advanced Air Flow
Measurement & Instrumentation - Principles and Practice” and “Liquid Hydrocarbon Flow
Measurement and Custody Transfer” were also conducted for the Indian industry.
Customised online training programmes were conducted for Global Industrial Services LLC
(Muscat), Indian Oil Corporation Ltd. (Chennai), Mangalore Refinery & Petrochemicals Ltd.,
Cummins Technologies India Pvt. Ltd. and Pipeline Management Services Pvt. Ltd.
(Mumbai). An online internship for 18 students from IIT Palakkad was also conducted
during the period.
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TECHNICAL ACTIVITY REPORT

1. INTRODUCTION

Fluid Control Research Institute (FCRI) is an autonomous body under Government of
India, Ministry of Heavy Industries. FCRI was established at Palakkad, Kerala, in 1987
with technical and financial assistance from UNDP. FCRI has full-fledged NABL
accredited laboratories for the calibration/testing of flow products in water, oil and air
media. It is a premier institute in our country rendering industrial services and solutions
to industry. The facilities are most comprehensive for flow engineering, provide a one-
stop solution for industry in India and abroad and are well utilised for sponsored
research and development programmes as well as testing/calibration/evaluation of flow
products. The NABL accreditation has been awarded on the basis of compliance to ISO
17025-2017 and therefore automatically approved under M/s Asia Pacific Laboratory
Accreditation Cooperation (APLAC) and International Laboratory Accreditation
Cooperation (ILAC).

The Flow Laboratories at FCRI are at par with similar international facilities in Europe as
routinely confirmed through regular inter-laboratory comparison programmes with
National Engineering Laboratory - UK, Delft Hydraulic Laboratory - Netherlands,
Denmark Tech. Institute - Denmark, NIST - USA and Czech Metrology Institute.

A major objective of the Institute is to establish research and development assistance to
flow product industry and assist in upgrading quality and reliability of flow measurement
and Instrumentation in our country. Higher level skill development and training of
industrial personnel are also an integral activity at the Institute.

The quality assurance of flow products at FCRI are by and large carried out with
reference to international standards like 1SO, ISA, API, ASTM and OIML.

2. FCRI’S ACTIVITIES

e Quality and reliability assessment of flow meters, control valves and other flow
elements.

e National and international training programmes for foreign nationals under ITEC
Scheme of Government of India and self-financing schemes.

e Special tests on components/valves used in nuclear power projects.

e Research and development initiatives in flow engineering and fluid mechanics,
development of flow metering techniques and technology transfer.

e Auditing of oil/gas metering stations & calibration at site.

e Execution of projects sponsored by government agencies and private industries
including multi-consortium projects.

e Standardization and “Model Approval” evaluation of flow elements as per OIML
R-117 (Legal Metrology) standards.




Vision

Testing and calibration of equipment for metrological parameters, pressure,
electrical parameters, temperature and noise & vibration.

Software development, CFD activities and MIS applications for process, oil & gas
industries, water distribution utilities.

Study and analysis of water distribution networks.

Large pipe and duct flow measurement at site.

Certification of water meters.

Assisting water distribution bodies in the bidding and equipment selection.
On-site measurement/verification of flow parameters.

Field efficiency testing of hydraulic power turbines.

Assisting Legal Metrology Department in the upgradation of manpower for flow
measurement.

Certification of generators for noise emission control.

VISION and MISSION

To be a globally renowned and reliable service provider in fluid flow technology.

Mission

Perform evaluation of flow products with world class, accurate and reliable
technology for statutory bodies, manufacturers and end users in compliance with
globally accepted standards and practices.

Act as a solution provider of flow and related problems.

Conduct research programs for technology development/new products and
solutions.

Act as a national standard for fluid flow.

Disseminate specific knowledge to working professionals and students in India
and abroad.

Expand the sphere of influence by venturing into new areas and services with
appropriate strategies.

Increasing the visibility of FCRI.

Strategy

To pursue continuous efforts for enhancing facilities and expertise to meet the
increasing national and international demands.

To develop business strategies with prudent investments which will ensure
reasonable return on investment.

To maintain cost efficiency in the activities through professional management of
resources to ensure delivery of services to the customers at affordable price.
Maintain integrity and confidentiality of all activities.




4.

Action plan for implementation of a policy to sustain and upgrade expertise with
due assessment of the age pattern of employees.

QUALITY POLICY

Fluid Control Research Institute commits to “Customer Delight” by:

Providing Quality services by systematic continuous improvement in all facets of
its activities.

Providing credible, dependable and traceable measurement services meeting or
surpassing customer expectation.

Sharing technical expertise in projects.

Designing and developing specialized flow products at competitive price.
Affording opportunities for continuing education and training of employees.
Training the customers to enhance their competence.

Committing to implement, maintain and improve the Quality Management
System conforming to ISO 9001-2015, 14001-2000 and 17025-2017.

ACCREDITATIONS & RECOGNITIONS

NABL [National Accreditation Board for Testing and Calibration Laboratories] —
under ISO 17025 norms for calibration/testing of fluid flow products, mechanical,
electro-technical and thermal calibration.

BIS [Bureau of Indian Standards] — for testing samples of products like water
meters under BIS certification mark scheme.

DST [Department of Science & Technology] — as R&D Institute in fluid flow
measurement.

Underwriters Laboratories Inc., USA - for testing firefighting equipment &
product safety certification.

W&M [Department of Weights & Measures] — conducting “Model Approval”
tests as per OIML Standard for flow and volume measuring instruments.

Central Pollution Control Board - certification of petrol and kerosene generator
sets for implementation of noise limits.

CCE [Chief Controller of Explosives, Nagpur] — to conduct tests on safety relief
valve at FCRI (as per ASME/API).

IFE [Institution of Fire Engineers, New Delhi] — for hydraulic qualification tests on
firefighting equipment.

Ministry of External Affairs - for conducting technical training programmes for
foreign nationals in the field of fluid flow measurement & control techniques and
oil flow measurement under ITEC.

Nmi, The Netherlands certified 20 bar Closed Loop Air Test Facility.

Nuclear Power Corporation of India Ltd. — for seismic analysis of power plant
equipment.
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PERFORMANCE HIGHLIGHTS 2021-22

Installation and Commissioning of Flow Meter Verification Facility for Central
Laboratory of Legal Metrology, Ernakulam completed.

Installation and commissioning of Thermometer Calibration Facility for Legal
Metrology, Ernakulam completed.

Order worth Rs.23 lakh received from M/s ISRO Propulsion Complex,
Mahendragiri for flow calibration services for a period of two years.

Annual maintenance activities at Regional Reference Standard Laboratory
Bangalore undertaken and operation of the equipment demonstrated.

Order received from LPSC Bangalore for carrying out comprehensive AMC for a
period of 3 years, on three data loggers supplied by FCRI.

Model approval tests of LNG Dispenser carried out for M/s Inox India Pvt. Ltd.,
Gujarat.

Model approval testing of truck mounted flow computer for M/s IDEX India Pvt.
Ltd., Gujarat was completed as per OIML R117 normes.

Onsite calibration of around 300 pressure gauges completed for M/s ISRO
Propulsion Research Centre, Mahendragiri.

On-site calibration of 1000 mm Averaging Pitot Tube (APT) was performed at
BPCL Kochi Refinery.

On-site AMR testing of water meter completed for a water meter manufacturer
in Coimbatore.

Onsite flow measurement was conducted on a vertical axial flow pump
developed for agricultural use at Thrissur.

Site calibration of 900 mm water meter performed for Mahindra Water Utility
Ltd., Tirupur.

Audit of 13 metering lines completed for Ennore Manali spur pipeline metering
system of IOCL Chennai.

Consultancy was successfully carried out for automated DAS checkout system for
space flight valve testing for M/s Chakradhara Aerospace and Cargo Pvt. Ltd.,
Coimbatore.

Testing of dredger pump was performed at installed location at Kochi for M/s
Western Marine Engineering Ltd., Goa.

DG Set testing was undertaken at M/s Kirloskar Electric Company Ltd., Karnataka
and M/s JP Products, Chennai.

NABL has reaccredited FCRI for calibration as per ISO/IEC 17025.

NABL has reaccredited FCRI for testing as per ISO/IEC 17025:2017.

Surveillance Audit of ISO 9001:2015 was successfully completed by M/s Bureau
Veritas (India) Pvt. Ltd.

A 16” size Nozzle for M/s GE Power Systems India Pvt. Ltd. and an 18“ nozzle for
BHEL were tested in accordance with ASME PTC6 2004, which is used to measure
power plant efficiency.

Around 40 special purpose valves were tested for M/s Brahmos Aerospace
Thiruvananthapuram Ltd.

Dynamic Response Testing (DRT) on 14”NB control valve was carried out for M/s
RK Control Instrument Pvt. Ltd., Maharashtra as per NPCIL requirements.
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7.

Testing of 20 numbers of breather valves was conducted for M/s ELMAC Envisafe
Technologies Pvt. Ltd., Maharashtra.

Calibration of 74 mass flow meters was carried out for M/s Emerson Process
Management India Pvt. Ltd.

Calibration of gas flow analysers used for testing flow from ventilators was
performed for M/s Oregon Health Care Pvt. Ltd., Karnataka.

Hydraulic friction loss tests were conducted on different sizes of butterfly valves
for M/s Advance Valves Global LLP, Uttar Pradesh.

Testing of 350 mm non return valve to be used by M/s BARC was performed.
Electromagnetic flow meter of 3 meter diameter was calibrated in LWFL.

Lot acceptance testing of water meters to be installed by Bangalore Water
Supply and Sewerage Board, Surat Municipal Corporation, Igatpuri Municipal
Council (Maharashtra) and Water Corporation of Odisha were completed.
Calibration of air flow meters used by Central Pollution Control Board, Calcutta
was completed.

Testing of a wind tunnel was performed for M/s BHEL, Ranipet.

Testing of 29 valves of sizes varying from 1” to 16” was performed for M/s
Mascot Valves Pvt. Ltd., Ahmedabad for BHEL Project, Trichy.

Testing of 7 numbers of electromagnetic flow meter (hydrotest) was performed
for M/s Inco Soft Systems, Chennai.

Testing of 5 numbers of air release valve was performed for M/s Mcwane India
Pvt. Ltd., Coimbatore.

Operational test and hydraulic frictional loss tests on 6 numbers of butterfly
valves of sizes 50 mm to 150 mm were performed for M/s Advance Valves Global
LLP, Noida.

CFD modeling and simulation of two 20 inch basket filters was carried out to find
the pressure drop.

Training programme on “General Safety, Fire Safety & First Aid” was conducted
through National Safety Council, Kerala Palakkad Chapter for the trainees and
contract employees.

Samvidhan Divas was celebrated by reading the Preamble to Indian Constitution.
A proposal worth Rs.32 lakh for testing of gas flow meters was submitted to M/s
Itron India Pvt. Ltd., Noida.

The draft Indian standard of IS 14439 forwarded by BIS PGD 26 P committee for
comments was studied and comments/suggestions regarding maintaining
ambient conditions during calibration and testing of gas volume meters to be
incorporated in the forthcoming new standard were forwarded to BIS for
necessary incorporation.

INITIATIVES

7.1 LOTUS (LOw-cost innovative Technology for water quality monitoring and water
resources management for Urban and rural water Systems in India)

FCRI has partnered with IIT Guwahati and IIT Mumbai in a project funded by European
Union and DST. The project is named LOTUS — Low-cost innovative Technology for water
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quality monitoring and water resources management for Urban and rural water Systems
in India. The study would be conducted at Guwahati and is expected to be a model for
other cities as well. Project interactions with partnering organisations IIT Guwahati and
IIT Mumbai continued in the current year. The work is in progress.

7.2 Project on possibilities of improving the efficiency of the dewatering pump ‘Petti
and Pard’

A project to improve the efficiency of dewatering pump system used in low lying paddy
fields of Kole Lands of Kuttanad and Malappuram was undertaken at FCRI. The problem
with the existing system was that the efficiency was low at around 18 to 22 percent and
had high maintenance cost. Two axial flow submersible pumps were studied for
performance in FCRI, to be used as alternatives to the Petti and Para pumps currently
being used. Efficiency of the axial flow pumps was found to be more than 65 percent
and the pumps were installed at site and are working satisfactorily resulting in savings
for the agriculturists.

7.3 Online/remote witnessing of calibration/testing

FCRI has made suitable arrangements for the remote witnessing of calibration/testing of
flow products for its customers. Training activities have also been modified and made
online to facilitate efficient, safe, and cost-effective knowledge transfer. Overview of lab
facilities and testing and calibration demonstrations were also conducted online.

7.4 Development of test facilities

e A facility for testing of electromechanical injection valves was implemented at
the High Pressure High Flow Test Facility of FCRI to cater to the requirement from
M/s Liquid Propulsion Systems Centre and Brahmos Aerospace
Thiruvananthapuram Ltd.

e A Severe Accident Test Facility to qualify the instrumentation parts employed in
nuclear power plants setup to create the temperature, pressure and humidity
requirements set for the test profile as per NPCIL requirements.

7.5 Project for Vibration Endurance Shaker (VES)

Work order for the project support and consultancy services for procurement, erection
and commissioning of Vibration Endurance Shaker (VES) is expected to be released by
M/s ATVP. Construction of the General Purpose Laboratory Building to accommodate
VES Facility has been initiated. The project is for the installation of a Vibration
Endurance Shaker (VES) worth Rs.7 crore funded by ATVP, which will be indigenously
developed with BARC expertise and will be installed at FCRI.
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7.6 Swachhta Pakhwada

As part of activities related to “Swachhta Pakhwada” the following programs were
implemented:

Reduction in use of Plastic: A conscious effort to reduce usage of single-use-plastics was
taken up and has been implemented effectively.

Disposal of e-Waste: A procedure for disposal of e-wastes like obsolete computers,
printers, electronic and electrical items was initiated.

Towards Paperless office: A constant effort to reduce paper usage in FCRI has been
taken up monitoring usage and by implementing digital documentation for many critical
applications.

8. PAPERS PUBLISHED

e Tamil Chandran, T.Suthakar, K.R.Balasubramanian, S.Rammohan “Flow
Estimation by Flow Induced Vibration of Bluff Bodies”, Journal of Applied Fluid
Mechanics. Vol.15, No.5, pp.1465-1476, 2022.
https://www.jafmonline.net/article_2080.html.

9. DEPARTMENTS

9.1 WATER FLOW LABORATORY
Summary of flow products evaluation

During the year 2021-22, 200 control valves were tested and 1030 flow meters were
calibrated.

Major Customers

Customers include leading companies from oil & gas sectors, process industries
automotive industries, public sector companies, flow meter and valve manufacturers,
etc. Some of the customers who had availed of the services were: M/s ONGC, HPCL,
IOCL, BPCL, GAIL, BHEL, GE Oil & Gas India Pvt. Ltd., Emerson Process Management
(India) Pvt. Ltd., Endress+Hauser (India) Pvt. Ltd., ABB India Ltd., Yokogawa India Ltd.,
Star-Mech Controls (I) Pvt. Ltd., Instrumentation Ltd., Severn Glocon Valves Pvt. Ltd.,
Emerson Process Management Chennai Pvt. Ltd., Control Component India Pvt. Ltd., L&T
Valves Ltd., LPSC, Hindustan Aeronautics Ltd., ISRO, etc.
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Projects
Technical Evaluation for alternative option for “Petti and Para”

Locally made propeller pump, known as ‘Petti and Para’ used for dewatering of low-lying
Kole Lands of Kuttanad and Malappuram are in use since last sixty five years. The
efficiency of such pumping systems is very low at around 18 to 22 percent and its annual
maintenance cost is very high. The main objective of the project was research and
development activity, to develop an energy efficient and maintenance free pumping
system to replace petti and para. As part of the activities, two suitable submersible
vertical axis pumps were identified, procured its major components and other
components were designed and fabricated. After design fabrication and assembly, its
performance was tested and evaluated at the flow laboratory of FCRI and at the field at
Aimanam, Kottayam District. It was observed that these submersible axial flow pumps
consume only half the power required for the traditional Petti-Para system. The
efficiency of these pumps obtained during performance evaluation at site was around 44
and 69 percent for two different models.

Testing of non-return valve

As a part of testing of 350 mm of Non-Return Valve (NRV), forward and reverse flow test
was carried out in vertical and inclined orientation of valve. The test was conducted at
various flow rates. The static pressures and differential pressures at various locations
were logged during test runs. The test was conducted with main flap fixed at a
particular angle throughout the test. The angle was fixed by changing counter weight
values during each run. Flow test was carried out at reverse conditions with single inlet
(24”) and single outlet configuration (14”). The NRV was supplied by M/s Vulcan Valves
Technologies Pvt. Ltd., (VVTPL) Hyderabad. The test was conducted in presence of M/s
BARC officials and M/s VVTPL.

Model Approval Programme

As part of model approval programme, the testing of LNG dispenser was carried out for
M/s INOX India Pvt. Ltd., near Narmada Colony, Panchmahal, Gujarat. The accuracy test,
repeatability test and endurance run for 100 hours were carried out on LNG Dispenser
as a part of model approval programme. The model approval programme was
completed with two stages at site. The dispenser was tested in liquid nitrogen medium
at site.

Evaluation of flow nozzles as per ASME PTC-6

e Calibration of throat tap flow nozzle of size 20” was carried out for M/s L&T
MHPS Turbine Generators Pvt. Ltd., Gujarat in strict accordance with ASME PTC6
2004. The calibration was performed individually on four taps above one million
throat Reynolds Number.

e Calibration of throat tap flow nozzle was carried out for M/s Toshiba TIPS C&ME
NTPC Kudgi (3x800MW) Project in strict accordance with ASME PTC6 2004.
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Other flow product evaluations

e Lot acceptance tests was conducted on water meters of size 200 mm to 300 mm
for M/s BWSSB. The water meters were supplied by M/s M.M. Export
Enterprises, Bangalore.

e Pressure Drop Testing on Y type strainers and basket strainers at clean condition
was conducted for M/s Sun Gov Engineering Pvt. Ltd., Chennai. The strainer was
tested for Jawaharpur 2 x660 MW Project.

e Control valves from M/s Advanced Qilfield Technology Company LLC, Sultanate
of Oman were tested.

e Testing of valves was performed with four different cage assembly in forward
and reverse directions for M/s Neles India Pvt. Ltd.

e Ball Valves were tested for M/s Bray Controls India Pvt. Ltd. Chennai. All the
valves were tested in both forward and reverse directions.

e Testing of angle valve with different trim modifications was performed for M/s
Cameron Manufacturing (India) Pvt. Ltd., a Schlumberger company, Coimbatore.
The testing was done for 17 openings.

e Visited M/s Western Marine Engineering, Cochin for dredger pump testing.

NABL audit

Assessment of fluid flow testing facility as per 1SO17025:2017 was successfully
completed.

9.2 CENTRE FOR WATER MANAGEMENT (CWM)

Nearly 4750 numbers of water meters were tested in CWM for various water boards and
manufacturers in India. 4100 water meters were tested for various water boards, as
part of lot acceptance testing and endurance testing. 23 lifecycle testing of water
meters were conducted under Model Approval Programme (MAP) of FCRI and 12 life
cycle testing for various manufacturers and suppliers.

On-site calibration of 1000 mm Averaging Pitot Tube

On-site calibration of 1000 mm Averaging Pitot Tube (APT) was performed at M/s BPCL
Kochi Refinery, Kochi, using clamp-on ultrasonic flow meter. The APT was installed in
the raw water pumping line to the M/s Bharat Petroleum Corporation Ltd., Kochi
Refinery.

AMR testing of water meter at site

AMR (Automated Meter Reading) testing of DN 15 water meter has been performed at
M/s McWane India Pvt. Ltd., Coimbatore as part of Model Approval Testing for Legal
Metrology. Testing was performed in the gravimetric test facility of the customer and
the meter readings were taken from the cloud server.
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Static magnetic field testing of water meters

The effect of static magnetic field on performance of water meters were conducted in
Centre for Water Management. The study was conducted in electromagnetic water
meters of various sizes for M/s Larsen and Toubro Constructions, Pune.

On-site calibration of a 900 mm ultrasonic flow meter

900 mm ultrasonic flow meter in the pumping main of M/s Mahindra Water Utility Ltd.,
Tirupur was calibrated at site.

AMR testing of water meter

Automated Meter Reading of water meter of make Itron was conducted in the CWM
Laboratory. Remote reading of AMR water meter in dry condition, remote reading of
AMR water meter in submerged condition, remote reading with different temper alarms
for back flow, magnet and physical damage, response time of AMR reading on meter
reading device, real index test, visual inspection of AMR water meter and its AMR
system along with its software and demonstration of uploading/transmission of readings
from meter reading device to web server were performed.

Onsite calibration and certification of water meter test facility of New Tirupur Area
Development Corporation Ltd., Tamil Nadu.

The water meter test facility of New Tirupur Area Development Corporation Ltd.,
Tirupur, which was installed and operated by M/s Mahindra Water Utilities Ltd. was
assessed and certified for its compliance as per IS 6784 and I1SO 4064:1999 standards.
The facility can perform routine testing of 15 mm to 100 mm water meters. The
references, a 200 litre and a 2000 litre SS volume tanks, were calibrated on-site using 1
inch coriolis mass flow meter as per Section 6.5 APl MPMS 4.4 Tank Provers. The test
bench were certified based on the compliance with IS/ISO standard and also by
witnessing the testing of water meters.

Onsite discharge measurement of submersible axial flow pump set

The pump was tested at its installed location at Kanjani in Thrissur. The pump discharge
was measured using clamp-on ultrasonic flow meter, which was calibrated against the
gravimetric system of FCRI. At site, the reference flow meter was clamped on the
discharge line of the pumps for measurement of actual flow rate.

Testing of dredger pump

Testing of dredger pump was performed at it installed location at Kochi for M/s Western
Marine Engineering Ltd., Goa. Pump discharge was measured using clamp-on ultrasonic
flow meter at various delivery heads. The test was witnessed by officials from Irrigation
Department, Government of Kerala.
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9.3 OIL FLOW LABORATORY (OFL)
Summary of flow product evaluation

Third party certifications were done for more than 330 flow meters for various flow
product manufacturers, oil industries and process industries.

Major Customers

Customers include all leading companies from oil & gas sectors — M/s ONGC, IOCL, BPCL,
Automotive Industries — M/s ARAI, ICAT, Ashok Leyland, Nissan, public sector companies
like M/s BEML, flow meter manufacturers — M/s GE India Industrial Pvt. Ltd., Emerson
Process Management (India) Pvt. Ltd., Endress + Hauser (India) Pvt. Ltd., Toshniwal
Hyvac Pvt. Ltd., ABB India Ltd., Yokogawa India Ltd., end users - Air Force Station - Bidar,
Air India Engineering Services Ltd., Hindustan Aeronautics Ltd., etc.

Major activities

e Positive displacement flow meters were calibrated for M/s Hectronic India Retail
& Parking Automation Lab, Karnataka.

e Mass flow meters were calibrated for M/s Research Design & Standard
Organization, Lucknow.

e Mass flow meters were calibrated for M/s ONGC, Mumbai.

e Mass meter flowmeter of size 1/2” were calibrated for M/s ICAT, Haryana.

e Mass flow meters were calibrated for M/s Kosan Krisplant India Pvt. Ltd., Bathinda.

e Positive displacement flow meter was calibrated for M/s Eastern Petro
Technologies (India) Pvt. Ltd., Kakinada.

e Seven Turbine flow meters were calibrated for M/s Hindustan Aeronautics Ltd.,
Koraput.

e Mass flow meters were calibrated for M/s The Automotive Research Association of
India, Pune.

e Positive displacement flow meter was calibrated for M/s Godrej and Boyce Mfg.
Co Ltd., Chennai. The end user was Arabian Calibration Dev. Rep. Co. LLC, Dubai.

e Mass flowmeters were calibrated for M/s Endress+ Hauser, Mumbai. The end user
was IOCL.

e Mass flow meters were calibrated for M/s Kirloskar Qil Engines Ltd., Pune.

e Turbine flow meters were calibrated for M/s Qil & Natural Corporation, Mumbai.

e PD meters were calibrated for M/s Gascord Oil Field Maintenance & Operations,
Abu Dhabi.

e Turbine flow meters were calibrated for M/s Hindustan Aeronautic Ltd., Koraput.

e Mass flow meters were calibrated for M/s Franklin Instrument Maintenance &
Erection Techs Pvt. Ltd.,, Chennai. The end user was Chennai Petroleum
Corporation.

e Turbine flow meters were calibrated for M/s Cummins Technologies India Pvt.
Ltd.
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Projects

Completed setting up of flow meter verification facility for CLLM Ernakulam. Three
trolley mounted Positive displacement flow metering skids and one mass flow meter
skid were supplied to CLLM, Kakkanad, Cochin after calibration at FCRI.

Site Assignments

Visited Regional Reference Standard Laboratory (RRSL), Bangalore as part of annual
maintenance contract. The reference mass flow meters were taken to FCRI and
calibrated and reassembled to the RRSL test rig. Zeroing of the mass flow meter were
done and the checked the operation of the facility. The operation of the facility was
explained and demonstrated to Deputy Director, Legal Metrology and team. Original
calibration certificates of flow meters, pressure transmitters and RTD were handed over.

Other activities

Assessment of fluid flow testing facility as per ISO 17025 was completed successfully.

9.4 AIR FLOW LABORATORY (AFL)
Summary of flow products evaluation

About 820 flow meters/flow products were calibrated/tested in Air Flow Laboratory
during the period 2021-22.

Major Customers

Customers include all leading companies from Oil & Gas sector, Automotive Industries
like M/s Mahanagar Gas Ltd., GAIL, Air Force, ARAI, Bosch Ltd., Honda Motor Cycle and
Scooter India Pvt. Ltd., VE Commercial Vehicles Ltd., BHEL, Air India, Raychem RPG Pvt.
Ltd., Genus Power Infrastructures Ltd., Kirloskar Oil Engines, Indraprastha Gas Ltd.,
Mahindra & Mahindra Ltd., Greaves Cotton Ltd., Wadegati Lab Equipment Pvt. Ltd.,
Maruti Suzuki India Ltd., Hindustan Aeronautics Ltd., Ashok Leyland, ELGI Equipments
Pvt. Ltd., Cummins Technologies India Pvt. Ltd., Endress+Hauser (India) Pvt. Ltd., Eureka
Industrial Equipments Pvt. Ltd., TATA Motors Ltd., AVL Technical Centre Pvt. Ltd., LPSC,
BEML, GE India Industrial Pvt. Ltd, etc. Nearly 40 percent of customers were from the
automobile sector, 30 percent from Natural Gas sector, 20 percent from pharmaceutical
sector and remaining 10 percent from manufacturers, environmental sectors and
various other industries.

Major calibration/tests
e Calibration of 31 numbers of 4” & 6” Flow Sonix mass flow meters/blow by

meters for M/s Cummins Technologies India Pvt. Ltd., Pune.
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Calibration of 5 numbers of 4” & 6” mass flow meters for M/s International
Centre for Automotive Technology, Pune.

Calibration of 7 numbers of Rotameters for M/s Hindustan Aeronautics Ltd.,
Bangalore.

Calibration of 5 numbers of 6” NB Insertion type thermal mass flow meters for
M/s Atlas Copco India Ltd., Maharashtra.

Calibration of 6” NB ultrasonic flow meter for M/s Endress+Hauser (India) Pvt.
Ltd., Maharashtra.

Calibration of 12 numbers of 2” to 4” mass flow meter/exhaust flow meters for
M/s AVL Technical Centre / AVL India Pvt. Ltd., Gurgaon, Haryana.

Calibration of 9 numbers of Rotameters for M/s INS Dega, Andhra Pradesh.
Calibration of 23 numbers of 2”7, 3”, 4”, 6” & 8” turbine/RPD flow meters for M/s
Gail India Ltd., Bangalore/Kochi.

Calibration of 24 numbers of Rotameters for M/s Wadegati Lab Equipment Pvt.
Ltd., Maharashtra.

Calibration of 60 numbers of diaphragm gas meters for M/s Raychem RPG Pvt.
Ltd., Maharashtra.

Calibration of 5 numbers of Smooth approach orifice/mass flow meter/LFE/CFO
for M/s Tata Motors Ltd., Pune.

Calibration of 8 numbers of mass flow meter/LFE/blow by meter for M/s
Mahindra & Mahindra Ltd., Chennai.

Calibration of 4 numbers of smooth approach orifice/diaphragm gas meters for
M/s Maruti Suzuki India Ltd., Gurgaon.

Calibration of 2 numbers of 10” ultrasonic flow meters for M/s GE Oil & Gas India
Ltd., Pune.

Calibration of 5 numbers of smooth approach orifice/LFE/CFO for M/s Bajaj Auto
Ltd., Pune.

Calibration of 8 numbers mass flow meter/laminar flow element/blow by meters
for M/s Simpson & Co Ltd., Chennai.

Calibration of 24 numbers of diaphragm gas meters for M/s Mahanagar Gas Ltd.,
Maharashtra.

Calibration of 5 numbers of 6” & 4” mass flow meters/smooth approach orifice
for M/s Ashok Leyland, Hosur.

Calibration of 3 numbers of mass flow meters for M/s Automotive Research
Association of India, Pune.

Calibration of 3 numbers of 6” & 8” mass flow meters for M/s BEML, Mysore.
Testing of diaphragm gas meters for various tests as per BS EN 1359 for M/s
Raychem RPG Pvt. Ltd., Pune.

Calibration of 8 numbers of 2” to 6” flow nozzles for M/s ELGI Equipments Ltd.,
Coimbatore.

Testing of 3 numbers of 3” to 10” air release valves for M/s McWane India Pvt.
Ltd., Tamil Nadu.

Calibration of 7 numbers of blow-by-meter/mass flow meter/smooth approach
orifice for M/s Royal Enfield, Chennai.

Testing of blower for M/s KPT Industries Ltd., Maharashtra.
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e Calibration of 6” & 1” laminar flow elements for M/s Toyota Kirloskar Motor Pvt.
Ltd., Karnataka.

e Calibration of 6” & 1” laminar flow elements for M/s Hyundai Motor India Pvt.
Ltd., Kancheepuram.

e Part type approval test on diaphragm gas meters as per BS EN 1359: 2017 for
M/s Genus Power Infrastructures Pvt. Ltd., Jaipur.

Participation in standard committee meetings.

Attended online BIS standards committee meeting on formulation of draft Indian
standards on diaphragm gas meters used for natural gas measurement and suggested
modifications/new additions based on FCRI experience in testing & calibration of natural
gas meters.

9.5 CNG LABORATORY

System audit of custody transfer metering lines for Indian Oil Corporation Ltd.,
Chennai

Letter of Acceptance was received by FCRI for System audit of 13 numbers of Ennore
Manali spur pipeline metering systems of IOCL Chennai. Post audit presentation and
individual reports were submitted. Detailed audit activities were conducted as per AGA
7, AGA 9, AGA 8 and ISO 6976. Audit items/activities include flow meter, field
transmitters, calibration reports, reference standard equipment, loop checking, flow
computers, physical installation, internal inspection, gas chromatograph, assessment of
uncertainties, APl compliance, conformity of metering system design, installation,
calibration, flow computation and recommendations for improvement.

Gas reconciliation for M/s Green Gas Ltd., Lucknow

Letter for Award for hiring of consulting agency for vetting of gas reconciliation
methodology and formula/factors used was received from M/s Green Gas Ltd. (M/s
GGL), Lucknow. FCRI technical team visited M/s Green Gas Ltd. and the various activities
were carried out including:

e Visit to upstream gas supplier terminal and scrutiny of the gas property data of
gas chromatograph.

e Field visits to typical mother, booster and DRS stations.

e Analysis of the maximum flow rates encountered and applicability of calibration
certificates.

e Scrutiny of calibration certificates of mass flow meters and RPD meters.

e Collection of field flow meter data of DRS, commercial and industrial customers.

e Verification of gas reconciliation methodology and formula/factors used.

e Revision of cylinder stock calculations incorporating compressibility factors.

e New equations for estimation of gas leakage during hole puncture, pipeline
rupture and flushing of new connections.
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e Fugitive emission factors for different CGD components.

e Third party incidents and flushing using revised data and equations.

e PNG reconciliation has improved by about 9.2 percent and total reconciliation by
about 2.14 percent after accounting for emission, LUAG can be further improved
by reducing the uncertainties in individual parameters.

e Recommendations have been given covering all aspects of CGD operations,
measurements, estimation of various quantities in LUAG, uncertainties and LUAG
gas computations, control, and mitigation of LUAG.

Training Courses — Lectures

e Delivered lecture on uncertainty estimation as per NABL guidelines and
traceability for e-course on “Metrology, Pressure, Thermal and Electro Technical
Measurements” for M/s Global Industrial Services, Muscat.

e Delivered lecture for e-training course on “Flow metering & Calibration”
conducted during 15-16 July 2021.

e Delivered lecture for e-training course on “Metrology, Pressure, Thermal and
Electro Technical Measurements and Calibration” conducted during 22-23 July
2021 for M/s MRPL-IOCL.

e Delivered lectures for e-global course on “Natural Gas Custody Transfer”
conducted during 6-7 October 2021.

e Exclusive on-premise/e-training for 2 days for M/s I0CL, Chennai.

9.6 ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)
Testing

Testing activities of EQL include vibration testing, acoustic measurement, strain gauging,
seismic testing, IP and thermal testing.

Vibration testing

Major customers for vibration testing are railway subassembly manufactures, aerospace
suppliers, defence suppliers. Testing is performed as per IEC 61373, JSS 55555 and
ASTM standards for package validation testing. Major customers during the year were:
M/s L&T - Coimbatore, Defence Machinery Design Establishment, MAK Controls and
Systems (P) Ltd. - Coimbatore, Trolex India Pvt. Ltd. - Bangalore, Suzlon Energy Ltd. -
Coimbatore, Souriau India Pvt Ltd. - Coimbatore, Elgi Equipments Ltd. - Coimbatore,
Faiveley Transport Rail Technologies — Hosur and Gilbarco Veeder Root India Pvt. Ltd. -
Coimbatore.

Acoustic testing/measurement

Major activities of acoustic testing consist of sound power, sound pressure
measurement in the free field environment of hemi-anechoic chamber and DG set
certification. Aerodynamic noise measurement of control valves is done along with
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CLATF at the hemi-anechoic chamber. For sound measurement a dedicated boom has
been designed and fabricated to perform sound power measurement for one of the
customers. Major customers during the year were M/s NELES India Pvt. Ltd. -
Maharashtra, Mahle Electric Drives India Pvt. Ltd. - Coimbatore, Pricol Ltd. - Coimbatore,
SFO technologies Pvt. Ltd. - Cochin, TUV Rheinland (India) Pvt. Ltd. - Bangalore.

Strain measurement

Dynamic strain measurement of control valves were done for M/s Defence Machinery
Design Establishment, Hyderabad. This was done using strain gauges and measuring
instruments. Measurements were done along with vibration testing. This was done on
three different valves with the valve in pressurized and unpressurized condition. Testing
was done in the frequency range of 3Hz to 50 Hz. As part of the project, three valves of
size 50 mm, 100 mm and 150 mm were tested.

Seismic testing

Seismic testing includes vibration testing at discrete frequencies, impact hammer testing
and static load test as per BARC and NPCIL requirements were performed at FCRI. Major
customers during the year were M/s L&T - Coimbatore, BHEL - Trichy.

IP & Thermal testing

IP testing is mainly done for water meters, panel boxes and carrying cases. Thermal
testing is done for electrical equipment, aerospace connectors, railway sub-assemblies
and water meters. Major customers during the year were M/s VMX Hi Connectors Pvt.
Ltd., Souriau India Pvt. Ltd., IDEX India Pvt. Ltd., HCL Technologies Ltd., Pricol Ltd. and
water meter manufacturers.

Calibration

Calibration activities of EQL include calibration of mechanical parameters such as
vibration, acoustic and sound.

Vibration parameter

Calibration of vibration parameters includes calibration of vibration meter, vibration
analyzer and accelerometer. Major customers for the year were M/s International
Centre for Automotive Technologies, KELTRON Components Complex Ltd., GE India Pvt.
Ltd., ARAI, Nagman Calibration Services LLP and Pricol Ltd.

Acoustic parameter

Calibration of acoustic parameters includes calibration of sound level meter, sound

calibrator, piston phone, microphone, preamplifier, signal conditioner, sound source and
sound monitoring system. Major customers for the year were M/s TATA Motors, ICAT,
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GE India Pvt. Ltd., Jost’s Engineering Company Ltd., Nagman Calibration Services LLP and
Pricol Ltd.

Speed parameter

Calibration of speed parameters included calibrator of contact and non-contact type
tachometers, laboratory centrifuge, MST apparatus, stroboscope and speed indicators.
Major customers during the year were M/s State Laboratory for Livestock - Kerala,
Plantation Corporation - Kerala, MetroMac — Abu Dhabi and Scientific & Industrial
Testing and Research Centre - Coimbatore.

Research activities

Flow estimation by using flow induced vibration measurement was done using various
shapes of bluff bodies. From the studies conducted good correlation between the
estimated and actual flow rates are observed. Outcome of the research is published in a
SCIE indexed reference journal.

9.7 ELECTRO TECHNICAL AND THERMAL CALIBRATION LABORATORY (ETL)
Electrical calibration

Electrical Calibration Laboratory is equipped with high precision electrical measuring
instruments, oscilloscopes, multifunction calibrators etc. The laboratory undertakes in-
house & onsite calibration of various types of electrical test and measuring instruments.

Thermal calibration

Temperature Calibration Laboratory is equipped with high precision Temperature & RH
calibration systems for comparison calibration of all types of contact type temperature
measuring systems. Laboratory is also equipped with large fixed point cell calibration
system as per ITS-90 standard.

Non-contact calibration: IR thermometer calibration scope applied for NABL 2022 Audit.
Higher range reference IR calibrator (50 to 500 deg C) calibrated from NPL and Lower
range reference IR calibrator calibrated internally using contact method.

Project titled “Setting up of Clinical Thermometer Verification Facility” sponsored by
Legal Metrology, Ernakulam is completed. All the equipment required for the facility
were installed and clinical thermometer verification was demonstrated for officers of
Legal Metrology.

The laboratory undertakes in-house & onsite calibration of various types of thermal
calibration and measuring instruments.
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In the financial year 2021-22, ETL undertook around 460 calibration jobs to meets the
requirements of around 115 clients from various industries including secondary
calibration laboratories of the country. An equal number of calibration reports were
also generated and dispatched to the clients.

On an average, laboratory could attend the calibration of 40 products per 10 clients per
month.

9.8 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY
Major assighments

Major activities of the nature of calibration, model approval testing, dynamic response
testing, annual maintenance activities, consultancy, etc. were undertaken, including the
following:

e Consultancy was successfully carried out for automated DAS checkout system for
space flight valve testing for M/s Chakradhara Aerospace and Cargo Pvt. Ltd.

e Model Approval Testing of truck mounted flow computer for M/s IDEX Ltd. was
completed as per OIML R117 normes.

e Bagged order for undertaking Annual Maintenance Contract for automation
software supplied by FCRI to M/s Brahmos Aerospace Thiruvananthapuram Ltd. and
completed the same.

e Detailed qualification testing of flight Valves were conducted with automated
checkout system at HFCV Lab as per LPSC test procedure.

e Executed project for M/s Faiveley Transport Rail Technologies India Pvt. Ltd. on
updating/tuning of software latest version of windows.

e Dynamic Response Testing (DRT) on 14” NB control valve was carried out for M/s RK
Controls Instruments Pvt. Ltd. as per NPCIL requirements.

e Purchase Order was received for undertaking model approval testing for Batch
Controller as per OIML R117 for M/s Avighna EPC Services.

e AMC was carried out for Data Acquisition System-1 supplied to Bipropellant Systems
Group (BPSG) of LPSC Bangalore. Warranty maintenance works were carried out for
DAS system-2 at BPSG during the year.

e AMC was carried out for three numbers of Data-Logger units (Model: DL Traffic 018)
supplied by FCRI to Mono-Propellant Systems Division Facility at M/s Liquid
Propulsions Systems Centre (LPSC) Bangalore.

e AMC was carried out for the FCRI implemented Flow Measurement Information
Management System (FMIMS System) at BWSSB Pumping Stations for water
transmission from Cauvery at Tataguni CWSS Stages 1, 2 & 3.

e Upgradation/calibration requirements were met for DAS systems at the different
flow test Facilities at FCRI. Software updation to DAS was undertaken at CLATF, High
Pressure Flow Facility of SAAP, Air Flow Laboratory, etc.

e Followed up with Water Supply Projects Division of Kerala Water Authority (KWA)
regarding consultancy to KWA for SCADA for proposed new WTPs at various
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locations in Kerala under KWA Projects Division. The requirement is for state-wide
project consultancy over two-year period.

e Undertook air-water experiments on two-phase pressure loss variations in a generic
process line. Mathematical analysis of the same has been taken up with reference to
process inspection in chemical industry and two-phase flow loops.

9.9 SPECIAL ASSIGNMENTS AND PROJECT GROUP (SAAP)
Summary of activities

Around 300 special tests and 160 normal test assignments were conducted during the
year 2021-22.

Following tests were conducted as per requirements for various customers:

e Cryogenic testing of valves up to 20” NB was tested from different customers.

e Fire environmental testing of valves for different customers.

e Type approval testing of fuel hoses for cryogenic applications.

e Proof of Design testing of meeting AWWA/Shell specification covering life
cycle, fugitive emission, high pressure and temperature operations.

e LOCA testing of panel boxes, sensors, limit switches and instrumentation
cables.

e MSLB testing of control valves and actuators.

e Thermal cycle and life cycle testing of valves for nuclear application.

e Hot cycle testing of valves.

e Burst pressure testing of different components.

e Fugitive Emission testing of valves as per API, ISO or ASME standards.

During the financial year, four new projects were started and two of them were
completed. Two ongoing projects are also in different stages of completion.
These include:

e Purger model study for M/s IGCAR

e 800 NB Bellow test for M/s IGCAR

e Design and supervision of thermal test facility for BARC

e Flow Performance test for valves for M/s Nucon Aerospace Pvt. Ltd.

Flow performance test of valves for M/s Nucon Aerospace Pvt. Ltd.

A scheme for testing High flow control valves with DM water as test fluid was performed
for M/s Nucon Aerospace Pvt. Ltd., Hyderabad. This facility is designed for the
performance evaluation of high flow control valves to verify the design parameters at 65
bar pressure and 120 m3/hr flow rate. The test fluid is DM water. Both feed check valve
(FCV) and throttle valves (TV) were installed in horizontal position in the HFCV test loop
at FCRI. Pressure of the test line is varied by adjusting the bypass valve in the loop.
During the operation, opening and closing torque of the valve is measured by using
torque wrenches. Flow rate and pressure in the test setup is noted down and the test
was repeated for varying pressure in the test line.
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Testing of electro mechanical injection valves for M/s BATL and M/s LPSC

Liquid Propulsion Systems Centre (LPSC), Thiruvananthapuram, requested FCRI for
conducting high flow tests on valves which are used to control the flow of Strontium
Perchlorate into the main exhaust of polar satellite launch vehicles. The valves are
actuated by a DC motor and the valve opening is controlled by a 0 to 10 V DC command
signal driven through a Power Amplifier.

The Test-rig was implemented at the new High Pressure High Flow Test Facility at FCRI.
The test lines for the SITVC valves would be setup by modifications to existing loop so as
to meet the test requirements. The required flow will be developed by a multistage
centrifugal pump. A 3” NB loop is provided for testing the valves. The flow rate through
the test loop will be monitored using two flow meters. Pressure and temperature of test
fluid (DM water) will be monitored by a pressure transmitter (PT) and a temperature
transmitter (TT), respectively. Total 300 numbers of valves were tested for qualification
test.

Conducting experimental studies on 800 mm bellows

M/s IGCAR Kalpakkam awarded a project for “Conducting Experimental Studies on 800
mm Bellows in LWFL” to FCRI. A test facility was designed according to the requirement.
In the experimental studies were carried out on the bellows with maximum flow rate
was tried. Flow, line pressure, vibration were measured during the test. Evaluation of
mechanical performance of 800 mm metallic bellows for varying flow rates including the
deflection and vibration. The test medium for the experimentation was clean potable
water. The operating temperature of test was ambient. During the test, experiments
were conducted at different inlet pressures with maximum permissible flow in the test
loop. The required flow rate and velocity in the bellows (3.3 m3/s and 6.7 m/s
respectively) were simulated.

Severe accident test simulating rig for NPCIL

NPCIL has requested FCRI to set up a severe accident test facility to qualify the
instrumentation parts employed in nuclear power plants. This facility needs
supersaturated steam environment for a duration of 7 days inside the test chamber.
The MSLB facility available with SAAP was modified and automated to create the
temperature, pressure and humidity requirements for the test profile. One control valve
and one ON/OFF valve was tested for severe accident conditions.
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9.10 LARGE WATER FLOW LABORATORY (LWFL) AND VALVE CAVITATION RESEARCH
CENTRE (VCRC)

Testing / Calibration performed

19 flow meters of sizes 400 mm to 1500 mm were calibrated and nearly 15 valves were
tested for various customers.

Calibration of 3000 mm EMF from M/s Krohne Marshall Pvt. Ltd., Pune

FCRI has calibrated 11 numbers of 3000 mm diameter Electromagnetic Flow Meters.
This is one of the largest ever flow meters calibrated in laboratory conditions in the
world so far. The flow meters were calibrated in the Large Water Flow Laboratory of
FCRI for Narmada Valley Development Authority, Government of Madhya Pradesh.
These meters are to be installed in the Narmada-Kshipra River link project which is one
of the prestigious projects for mitigating water scarcity in Malwa region of Madhya
Pradesh. Water from River Narmada will flow into Kshipra, which is otherwise almost
dry for about 40 km from its source in Ujjain.

FL testing of valves of sizes 4” and 2” (4 nos ) for M/s Mascot Valves Pvt. Ltd., Chennai
Operational test and hydraulic frictional loss tests on 6 numbers of butterfly valves of
sizes 50 mm to 150 mm were performed for M/s Advance Valves Global LLP, Noida.
Testing was conducted in Valve Cavitation and Research Centre of FCRI. The test was
carried out for UL certification of valves. M/s UL has witnessed the testing remotely.

Calibration of 1500 mm EMF

One 1500 mm Electromagnetic flowmeter was calibrated for M/s Shruhi
Instrumentation, Ahmedabad.

Calibration of flow nozzle assemblies

Calibration of five numbers of 650 mm flow nozzle assemblies was completed for M/s
Hydropneumatics Pvt. Ltd., Goa during the year.

9.11 COMPUTATIONAL FLUID DYNAMICS (CFD)

CFD Analysis fluid flow problems using CFD Packages, FLUENT-6 & ANSYS FLUENT

CFD simulations were carried out for design validation, design optimization, research
and development of flow elements, flow systems, etc. using FLUENT, finite volume

based CFD software package.

Major CFD simulations done are detailed below:
e Single phase and two-phase simulation in globe valves.
e CFD analysis of static mixer.
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e CFD simulation of flow through air vents.

e CFD simulation of 350 NB basket filter to find out the pressure drop and design
modification.

e Geometric modeling of segmented ball valve at 50 % opening.

e CFD simulation of 200 NB basket filter to find out the pressure drop.

e CFD simulation in butterfly valve was carried out.

e Simulation in a pipe with multiple inlets.

e CFD Simulation of 14 inch NB basket filter to find out the pressure drop and
design modification.

e CFD simulation in ball valve was carried out.

e CFD simulation of flow past vehicles to find out drag force.

e CFD modeling and Simulation of a few 20 inch basket filters to find out the
pressure drop.

e CFD modeling and Simulation of pipe system upstream of the basket filters to
find out the flow profile.

e 3D steady simulation of fluid flow in single ultrasonic flow meter path are carried
out to compute the flow velocity.

e Flow simulation for pipe system with manhole.

e Flow simulation for pipe manifold to find out flow rate in each outlet.

Research works on pressure recovery factor determination of globe valve having circular
apertures at different openings and flow characteristics study of nozzle are currently
being carried out using CFD.

9.12 PHYSICAL STANDARDS LABORATORY (PSL)

During the year 2021-22, the revenue generation of the Physical Standards Lab was
Rs.112 lakh. Major Bids Secured include those from M/s Air Force Station - Sulur,
Craftsman Automation - Coimbatore, Endress+Hauser (India) Pvt. Ltd., Eximp
Measurement Pvt. Ltd. - Pune, GAIL (India), Government Analyst Lab - Ernakulam,
Government Analyst Lab - Kozhikode, IGCAR - Kalpakkam, Kerala Water Authority,
Hitech Calibration — Chennai and VSSC - Thiruvananthapuram.

Major Assignments
Following are the organizations for which major assignments covering dimensional,

mass, volume, density, viscosity, pressure, torque, and force calibration were taken up in
the laboratory:

e Air Force Station, Bidar e Flowtec India Ltd.

e AVT McCormick Ingredients Pvt. e EFCO Maschinebau India Pvt. Ltd.,
Ltd., Aluva Hyderabad

e Cummins India Ltd., Pune e Gilbarco Veeder Root India Pvt.

e Daniel Measurement Solutions Ltd., Coimbatore
Pvt. Ltd., Vadodara e HAL, Bangalore

e Endress + Hauser (India) Pvt. Ltd.
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HLL Lifecare Ltd., Cochin and
Trivandrum

HTA Instrumentation Pvt. Ltd.,
Bangalore

Indian Calibration Services, Noida
Indian Oil Corporation Ltd.,
Chennai

ISRO, Propulsion Complex,
Mahendragiri

L-Tech Engineering Services,
Chenganasseri

MetroMac, Abu Dhabi

National Institute of Wind Energy,
Chennai

NTPC, Kayamkulam

Navios Automation, Ernakulam
OEN India Ltd., Kochi

Raychem, Pune

e [TI, Kanjikode Synthite Industries, Kochi

e Kancor Ingredients Ltd., Sree Chitra Institute of Medical
Ernakulam Sciences, Thiruvananthapuram

e Kerala State Pollution Control e Trimed Solutions, Hyderabad
Board

e Tokheim India, Pune
e Vedanata, Surat

Major site works

During the year following site calibration jobs were successfully completed:
e Air Force Station, Sulur -- Weighing balance
e College of Veterinary Sciences, Thrissur — Weighing balances
e Excel Assay & Hallmarking, Thrissur — Weighing balance
e The Government Analyst Labs, Ernakulam and Trivandrum- Weighing balances
e |deal Rubber Crumb Factory, Mannarkkad — Weighing balances
e [SRO Propulsion Complex — Mahendragiri — Pressure gauges
e [SRO LPSC, Valiamala — Pressure gauges
e [TI, Palakkad — Digital Pressure gauges and load cells
e LPSC, Valiamala — Pressure gauges
e The State Farming Corporation of Kerala Ltd., Punalur - Weighing balance
e The Travancore Cochin Chemicals Ltd., Kochi - Weighing balances
e VSSC, Thiruvananthapuram — Weighing balances

Training programmes related to Lab parameters and activities

Due to the restrictions of COVID-19, the training programmes related to the laboratory
were limited to online lectures. The laboratory staff handled the lectures and interactive
sessions in the following online training programmes organized by the Institute:
e “Metrology, Pressure, Thermal and Electro -Technical Measurements” -10-11 June,
2021
e “Introduction to PSL Facilities” - online internship to lIT students, Palakkad -7th July,
2021
e “Flow measurement/Calibration for IOCL Engineers” -15-16 July, 2021.
e “Metrology, Pressure, Thermal and Electro -Technical Measurements” -22-23 July
2021.
e “Natural Gas Custody Transfer” 6-7 October 2021
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e “Metrology, Pressure, Temperature Measurements and Calibration” 28-29 October
2021

e “City Gas Distribution (CGD) Flow Metering and Reconciliation” 29-30 November
2021

e “Advanced Water Flow Measurement & Instrumentation — Principles and Practice”
12-13 January 2022

e “Liguid Hydrocarbon Flow Measurement & Custody Transfer” 16-17 March 2022

Services to overseas customers

e Dimensional and torque instruments were calibrated for M/s MetroMac, Abu
Dhabi, UAE.

e Pressure instruments were calibrated for M/s Prompt Engineering and Trading
Services Co. WLL, Doha, Qatar.

9.13 AIR FLOW LABORATORY (HPTF-20 BAR) & WIND TUNNEL
Summary of tests/calibrations

About 248 flow meters/flow products were calibrated/tested in 20 bar Air Flow Laboratory
(AFL-HP) and more than 193 velocity measuring devices in Wind Tunnel Facility during the
period 2021-22. The ratio of calibration to testing assignments is about 60:40 in the
facility.

Major Customers

Customers include all leading companies from oil & gas sector, automotive industries and
manufacturers. M/s Cummins India Ltd., M/s Southern Railway, BHEL, ISRO, Ashok
Leyland, Emerson Process Management (India) Pvt. Ltd., Yokogawa India Ltd., IOCL,
Toshniwal Hyvac Pvt. Ltd., Air India, Endress+Hauser (India) Pvt. Ltd., Kirloskar Oil Engines
Ltd., GAIL (India), etc. are a few of major customers.

The population in calibration includes mass flow meters, thermal mass flow meters, coriolis
type meters, differential, thermal, vortex, rotameters, USM, LFE, etc. For calibration,
about 40 percent is for mass flow meters, 20 percent for rotameters and rest different type
meters. For testing, 30 percent valves for Cv, Xt and 30 percent for hydro testing and
capacity for safety and breather valves and air release valves. A few regulators, flame
arrestors and air release valves were also tested.

In wind tunnel, major calibrations include about 55 percent anemometers, 25 percent pitot
probes and remaining falling in different categories.

Site Visit

e Visited M/s ONGC Tripura Power Company, Tripura for witness calibration of their
gas chromatograph at its installed location.

e Visited M/s IOCL, Chennai for validation of ultrasonic flow meter installation as per
AGA. 9 metering lines were completed.
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9.14

TRAINING DEPARTMENT

International training programme

Two e-ITEC courses were conducted.

e-ITEC course on “Water Transmission and Distribution Engineering” was conducted
from 26" to 30" July 2021. 26 participants from Morocco participated in the above
training course.

e-ITEC course on “Calibration Techniques and Uncertainty Budgeting of Water Flow
Meters” was conducted from 6™ to 10" September 2021. 12 participants from 7
countries participated in the above course.

National training programme

The following national training programmes were conducted during the year:

e-training course on “Natural Gas Custody Transfer” 6" and 7" October 2021
e-training course on “Metrology, Pressure, Temperature Measurements and
Calibration” 28" and 29" October 2021

e-training course on “City Gas Distribution Flow Metering and Reconciliation” 29'"
and 30" November 2021

e-training course on “Advanced Water Flow Measurement & Instrumentation —
Principles and Practice”-12" and 13" January 2022

e-training course on “Advanced Air Flow Measurement & Instrumentation —
Principles and Practice”-23" and 24™ February 2022

e-training course on “Liquid Hydrocarbon Flow Measurement and Custody
Transfer”- 16™ and 17 March 2022

44 Officers/executives/engineers from various organizations participated in the above
training programmes.

Customised online training programme

Following customized online training was conducted during the year 2021-22:

“Metrology, Pressure, Thermal & Electro Technical Measurement and Calibration”
for M/s Global Industrial Services LLC, Muscat on 10" and 11" June 2021. 5
officers/executives attended the training programme.

“Flow Measurement and Calibration” for M/s Indian Oil corporation Ltd., Chennai
on 15" and 16" July 2021. 25 participants attended the training programme.
“Metrology, Pressure, Thermal & Electro Technical Measurement and Calibration”
for M/s Mangalore Refinery & Petrochemicals Ltd. was conducted on 22" and 23"
July 2021. 5 officers/executives attended the training programme.

“Gas Flow Meters, Thermal Mass Flow Meters, LFE's Blow-by Meters” for M/s
Cummins Technologies India Pvt. Ltd., was conducted on 26th November 2021. 9
executives of the organization attended the training programme.

“Natural Gas Flow Meters for Business as per AGA, OIML Standards” for M/s
Pipeline Management Services Pvt. Ltd., Mumbai was conducted during 28" to 30"
December 2021. 19 executives attended the training programme.
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e “Flow Measurement and Calibration in Liquid/Gas Pipelines” for M/s Indian Oil

Corporation Ltd. was conducted on 28th February 2022. 20 officers/executives
attended the training programme.

A total of 83 officers/executives/engineers from six organizations participated in the above
customized training programmes. FCRI had also conducted an online internship for 18 IIT
Palakkad students during 23" June 2021 to 14" August 2021.
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INDEPENDENT AUDITOR’S REPORT
TO THE GOVERNING COUNCIL OF FLUID CONTROL RESEARCH INSTITUTE

REPORT ON THE AUDIT OF THE FINANCIAL STATEMENTS

OPINION

We have audited the financial statements of “FLUID CONTROL RESEARCH INSTITUTE” (an
autonomous body registered under the Societies Registration Act, 1860) (hereinafter called
“the FCRI”), Kanjikode West, Palakkad - 678623, Palakkad, Kerala, which comprise the
Balance Sheet as at 31°" March 2022, the Income & Expenditure Account and the Receipts
& Payments Account for the year ended on that date and the notes to the financial
statements, including a summary of significant accounting policies.

In our opinion, and to the best of our information and according to the explanations given
to us, the accompanying financial statements are prepared with all material aspects and
give a true and fair view in conformity with the accounting principles generally accepted in
India of the state of affairs of the FCRI as at 31° March 2022, its excess of income over
expenditure and the cash flows for the year then ended.

BASIS FOR OPINION

We conducted our audit in accordance with the Standards on Auditing (SAs) issued by the
Institute of Chartered Accountants of India. Our responsibilities under those standards are
further described in the Auditor’s Responsibilities for the Audit of the Financial Statements
section of our report. We are independent of the FCRI in accordance with the Code of
Ethics issued by the Institute of Chartered Accountants of India and we have fulfilled our
other ethical responsibilities in accordance with the Code of Ethics. We believe that the
audit evidence we have obtained is sufficient and appropriate to provide a basis for our
opinion.

KEY AUDIT MATTERS

Key Audit Matters are those matters that in our professional judgment, were of most
significance in our audit of the Financial Statements of the current period. These matters
were addressed in the context of our audit of the Financial Statement as a whole, and in
forming our opinion thereon, and we do not provide a separate opinion on these matters.
Reporting of Key audit matters as per SA 701, Key Audit Matters are not applicable to the
FCRI.

INFORMATION OTHER THAN THE FINANCIAL STATEMENTS AND AUDITOR’S
REPORT THEREON
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The Management of the FCRI is responsible for the other information. The other
information comprises the information included in the Annual Report including Board’s
report and annexures, but does not include the financial statements and our auditor’s
report thereon.

Our opinion on the financial statements does not cover the other information and we do
not express any form of assurance conclusion thereon.

In connection with our audit of the financial statement, our responsibility is to read the
other information and, in doing so, consider whether the other information is materially
inconsistent with the financial statements or our knowledge obtained during the course of
our audit or otherwise appears to be materially misstated.

If, based on the work we have performed, we conclude that there is a material
misstatement of this other information, we are required to report that fact. We have
nothing to report in this regard.

RESPONSIBITIES OF MANAGEMENT FOR THE FINANCIAL STATEMENTS

The Management of the FCRI is responsible for the preparation of these financial
statements, that give a true and fair view of the state of affairs, financial performance of
the FCRI and in accordance with the accounting principles generally accepted in India,
including the Accounting Standards issued by the Institute of Chartered Accountants of
India. This responsibility also includes maintenance of adequate accounting records for
safeguarding of the assets and for preventing and detecting frauds and other irregularities;
selection and application of appropriate accounting policies; making judgments and
estimates that are reasonable and prudent; and design, implementation and maintenance
of adequate internal financial controls that were operating effectively for ensuring the
accuracy and completeness of the accounting records, relevant to the preparation and
presentation of the financial statements that give a true and fair view and are free from
material misstatement, whether due to fraud or error.

In preparing the financial statements, the management is responsible for assessing the
ability of the FCRI to continue as a going concern, disclosing, as applicable, matters related
to going concern and using the going concern basis of accounting unless the management
either intends to liquidate or to cease operations, or has no realistic alternative but to do
so.

The management is responsible for overseeing the FCRI’s financial reporting process.

AUDITOR’S RESPONSIBILIES FOR THE AUDIT OF THE FINANCIAL STATEMENTS

Our objectives are to obtain reasonable assurance about whether the financial statements

as a whole are free from material misstatements, whether due to fraud or error, and to

issue an auditor’s report that includes our opinion. Reasonable assurance is a high level of

assurance, but is not a guarantee that an audit conducted in accordance with SAs will
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always detect a material misstatement when it exists. Misstatements can arise from fraud
or error and are considered material if, individually or in the aggregate, they could
reasonably be expected to influence the economic decisions of users taken on the basis of
these financial statements.

As part of an audit in accordance with SAs, we exercise professional judgment and
maintain professional skepticism throughout the audit. We also:

e |dentify and assess the risks of material misstatement of the financial statements,
whether due to fraud or error, design and perform audit procedures responsive to
those risks, and obtain audit evidence that is sufficient and appropriate to provide a
basis for our opinion. The risk of not detecting a material misstatement resulting
from fraud is higher than for one resulting from error, as fraud may involve
collusion, forgery, intentional omissions, misrepresentations, or the override of
internal control.

e Obtain an understanding of internal control relevant to the audit in order to design
audit procedures that are appropriate in the circumstances, but not for the purpose
of expressing an opinion on the effectiveness of the FCRI’s internal control.

e Evaluate the appropriateness of accounting policies used and the reasonableness of
accounting estimates and related disclosures made by the management.

e Conclude on the appropriateness of the management’s use of the going concern
basis of accounting and, based on the audit evidence obtained, whether a material
uncertainty exists related to events or conditions that may cast significant doubt on
the FCRI’s ability to continue as a going concern. If we conclude that a material
uncertainty exist, we are required to draw attention in our auditor’s report to the
related disclosures in the financial statements or, if such disclosures are
inadequate, to modify our opinion. Our conclusions are based on the audit
evidence obtained up to the date of our auditor’s report. However, future events
or conditions may cause the FCRI to cease to continue as a going concern.

e Evaluate the overall presentation, structure and content of the financial
statements, including the disclosures, and whether the financial statements
represent the underlying transactions and events in a manner that achieves fair
presentation.

We communicate with the management regarding, among other matters, the planned
scope and timing of the audit and significant audit findings, including any significant
deficiencies in internal control that we identify during our audit.

We also provide the management with a statement that we have complied with relevant
ethical requirements regarding independence, and to communicate with them all
relationships and other matters that may reasonably be thought to bear on our
independence, and where applicable, related safeguards.
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REPORT ON OTHER LEGAL AND REGULATORY REQUIREMENTS
Further, we report that:

a) We have obtained all the information and explanations which to the best of our
knowledge and belief were necessary for the purpose of our audit;

b) In our opinion, proper books of account have been kept by the FCRI so far as
appears from our examination of those books;

c) The Balance Sheet, Statements of Income and Expenditure and Receipts &
Payments account dealt with by this report are in agreement with the books of
account.

For Ramachandran & Ramachandran Associates
Chartered Accountants
FRN: 005043S

S. Ramachandran
Partner
Palakkad M No: 029313
31.01.2023 UDIN 22029313BGLLXQ5640
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD

BALANCE SHEET AS ON 31°" MARCH 2022

(In Rupees)

Particulars Schedule No. As on 31.03.2022 As on 31.03.2021

SOURCES OF FUND

Capital Fund I 150,19,03,009.16 140,80,83,180.67
150,19,03,009.16 140,80,83,180.67

APPLICATION OF FUND

Fixed Assets Il

Gross Block 81,64,09,831.63 81,14,65,942.81

Less: Depreciation 60,68,88,654.06 58,43,41,696.04

Net Block 20,95,21,177.57 22,71,24,246.77

Capital Work-in-Progress 5,99,66,832.32 5,99,00,199.32

Current Assets i 136,13,51,041.81 124,56,71,465.44

Less Current Liabilities IV 12,89,36,042.54 12,46,12,730.86

123,24,14,999.27

112,10,58,734.58

150,19,03,009.16

140,80,83,180.67

Palakkad
31.01.2023

G.Sundaravadivel
Dy. Director

Dr. Renuka Mishra
Economic Adviser
Chairman (GC-FCRI)
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Associates, Chartered Accountants

(FR No.005043S)

S.Ramachandran, B.Com, F.C.A.

Partner
M.No.029313




FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2022

(In Rupees)
Schedule
No. Current Year Previous Year
INCOME
Realisation from Sponsored Projects 54,68,880.00 1,08,12,235.00
Income from Calibration/Testing 15,20,16,425.96 | 14,85,64,981.08
Training & Seminar 12,97,366.00 3,67,210.00
Interest 8 4,79,14,924.83 4,65,49,457.00
Other Income 9 21,08,169.00 1,66,958.57
Total 20,88,05,765.79 | 20,64,60,841.65
EXPENDITURE
Salaries & Allowance 1 8,51,45,739.33 8,42,08,173.84
Other Expenses for Employees 2 1,04,51,888.60 1,00,16,169.00
Seminar & Training Expenses 3 66,773.00 45,030.00
Postage, Telex, Fax & Telephone 4 1,70,352.00 3,89,492.00
Travel & Conveyance 5 4,56,073.50 4,56,014.00
Repairs & Maintenance 6 26,69,151.94 33,26,585.50
Printing & Stationery 2,63,035.50 2,52,077.00
Electricity Charges 84,57,880.00 94,28,046.00
Water Charges 5,88,639.00 4,81,516.00
Bank Charges 38,821.95 26,658.00
Calibration Charges 7,78,279.50 4,54,140.00
Consumables 11,21,093.60 9,39,451.26
Sponsored Project Expenditure 84,00,608.50 11,90,314.00
Depreciation 2,25,46,958.02 2,50,79,331.56
Other Charges 7 16,96,884.86 18,06,619.05

Total

14,28,52,179.30

13,80,99,617.21

Excess of income over expenditure

6,59,53,586.49

6,83,61,224.44

Grand Total 20,88,05,765.79 | 20,64,60,841.65
Palakkad
31.01.2023 In terms of our report of even date

G.Sundaravadivel
Dy. Director

Dr. Renuka Mishra
Economic Adviser
Chairman (GC-FCRI)
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S.Ramachandran, B.Com, F.C.A.
Partner
M.No0.029313




FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2022

(In Rupees)
Receipts Amount Payments Amount
Opening Balance :
Cash 14,821.00 | Payment to Suppliers & Contractors 69,31,535.50
Bank 84,33,079.48 | Other Liabilities 2,84,24,653.00

Gross Receipts for
Testing/Calibration/Projects
Gross Receipts Seminar & Training
Grant-in-Aid for External Projects
Interest

TDS Refund

Security Deposit

Other Receipts

17,95,26,386.01
14,88,322.00
5,57,000.00
12,28,511.83
1,18,03,661.00
1,70,812.00
55,996.00

Salaries & Allowances

Other Expenses Employees
Printing & Stationery

Repair & Maintenance
Seminar & Training
Electricity & Water Charges
Telephone & Postage
Travelling Expenses
Calibration Charges
Consumables
Miscellaneous/Other Charges
Fixed Deposits

Loans & Advances to Employees
Sponsored Projects

Earnest Money Deposits

Closing Balance
Cash
Bank

8,49,02,049.00
62,66,532.60
2,32,160.00
27,26,244.50
47,893.00
91,38,502.00
1,84,882.00
2,55,162.00
4,66,917.00
12,06,651.00
26,24,813.45
5,02,05,029.00
5,58,347.00
85,62,738.50
70,000.00

5,216.00
4,69,263.77

20,32,78,589.32

20,32,78,589.32

Palakkad
31.01.2023

G.Sundaravadivel
Dy. Director

Dr. Renuka Mishra
Economic Adviser

Chairman (GC-FCRI)

In terms of our report of even date

For Ramachandran & Ramachandran
Associates, Chartered Accountants

(FR No.005043S)

S.Ramachandran, B.Com, F.C.A.

Partner
M.No0.029313
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SCHEDULE |

Capital Fund

Particulars Current Year Previous Year
Rs. Rs.
Opening Balance 55,61,45,032.17 55,15,60,918.73

Grant-in-aid received during the Year

Excess of Income over Expenditure

Add — R&D Fund utilised for projects
Less - Transfer to R&D Fund

Less — Transfer to Plan Corpus Fund

FCRI R&D Fund

Plan Corpus Fund

0.00
6,59,53,586.49
62,20,98,618.66
50,31,089.00
5,22,36,000.00
1,37,17,000.00
56,11,76,707.66
54,29,09,301.50
39,78,17,000.00

0.00
6,83,61,224.44
61,99,22,143.17
45,22,889.00
3,74,00,000.00
3,09,00,000.00
55,61,45,032.17
46,78,38,148.50
38,41,00,000.00

150,19,03,009.16

140,80,83,180.67
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SCHEDULE 1l FIXED ASSETS
(In Rupees)
Gross Block Depreciation Net Block
Rate 01.82.3:)21 Adjustments | Additions | Deductions 31.9;?022 01.92.?021 Forthe Year | Deductions 31.(L)Jaf).t20022 31.82.3:)22 31.92.?021
LAND 1.00 0.00 1.00 0.00 0.00 0.00 1.00 1.00
BUILDINGS (ADMN) 5.00 86872137.57 59000.00 86931137.57 |  40229214.8 | 2332857.37 42562072.17 |  44369065.40 46642922.77
BUILDINGS (LAB) 10.00 89580748.44 0.00 89580748.44 | 6035209551 | 2902677.65 63254773.16 | 26325975.28 29228652.93
WATER FLOW LAB 13.91 42294140.85 0.00 42294140.85 | 35694054.27 623916.30 36317970.57 |  5976170.28 6600086.58
AIR FLOW LAB 13.91 50120899.09 0.00 50120899.09 | 43947301.46 516601.99 44463903.45 |  5656995.64 6173597.63
PHYSICAL STANDARD LAB 13.91 60226363.76 217952.00 60444315.76 | 41921782.41 | 2159516.91 44081299.32 | 16363016.44 18304581.35
MATERIAL TESTING LAB 13.91 3740249.14 0.00 3740249.14 |  3461291.34 12789.60 3474080.94 266168.20 278957.8
ELECTRONICS & INSTRUMENTATION LAB | 13.91 46661699.44 5842.00 46667541.44 | 402514025 688712.72 40940115.22 |  5727426.22 6410296.94
NOISE & VIBRATION LAB 13.91 49998394.32 608405.00 50606799.32 | 34924303.18 | 1780261.11 36704564.29 | 13902235.03 15074091.14
OIL FLOW LAB 13.91 16656659.38 0.00 16656659.38 | 13500558.51 323166.56 13823725.07 | 283293431 3156100.87
HEMIANECHOIC CHAMBER 13.91 1321883.50 0.00 132188350 |  1211478.99 6163.57 1217642.56 104240.94 110404.51
HIGH PRESSURE TEST FACILITY 13.91 53665587.90 90367.00 53755954.90 | 42334170.94 | 1204749.50 43538920.44 | 10217034.46 11331416.96
WORKSHOP 13.91 5618833.01 0.00 5618833.01 | 5186734.71 21025.89 5207760.60 411072.41 432098.3
COMPUTER & DAS 40.00 34914404.23 218677.00 35133081.23 |  31946555.2 301271.50 32247826.70 |  2885254.53 2967849.03
FURNITURE & FIXTURES 18.10 12203504.35 44581.00 1224808535 | 10216817.25 244684.93 10461502.18 |  1786583.17 1986687.1
ROAD DRAINAGE & WATER SUPPLY 5.00 9691893.52 349281.82 1004117534 |  4934028.22 238563.12 5172591.34 |  4868584.00 4757865.303
OFFICE EQUIPMENTS 13.91 4426579.74 0.00 4426579.74 |  3511388.55 100687.13 3612075.68 814504.06 915191.19
VEHICLES 25.89 3961579.71 0.00 3961579.71 |  2483532.89 331383.43 2814916.32 1146663.39 1478046.82
STEEL OVERHEAD TANK 13.91 635233.26 0.00 635233.26 630252.38 692.84 630945.22 4288.04 4980.88
ELECTRIC WORKS & INSTALLATIONS 13.91 15274005.26 0.00 1527400526 |  12677205.1 254984.20 1293218930 |  2341815.96 2596800.16
AIRCONDITIONERS 13.91 11128361.18 689977.00 11818338.18 |  8779987.41 311211.44 9091198.85 |  2727139.33 2348373.77
TRAINING & DOCUMENTATION CENTRE 13.91 3778935.71 0.00 3778935.71 |  3325239.17 36826.69 3362065.86 416869.85 453696.54
LIBRARY 13.91 9572095.00 0.00 9572095.00 9239957.8 189993.67 9429951.47 142143.53 332137.2
DG SET 13.91 29866348.97 0.00 29866348.97 | 21528661.48 952051.87 2248071335 |  7385635.62 8337687.49
NRV FACILITY 13.91 1588352.70 0.00 158835270 |  1487068.54 3041.64 1490110.18 98242.52 101284.16
VIBRATION TEST FACILITY 13.91 10898716.55 0.00 1089871655 |  9873793.42 66766.24 9940559.66 958156.89 1024923.13
SITE TEST FACILITY 13.91 808568.00 0.00 808568.00 727202.72 5694.32 732897.04 75670.96 81365.28
100MM TEST FACILITY 13.91 8445342.85 0.00 8445342.85 |  7251978.25 107259.66 7359237.91 1086104.94 1193364.6
900MM TEST FACILITY 13.91 979433.00 0.00 979433.00 832062.74 13687.25 845749.99 133683.01 147370.26
MOBILE CRANE 13.91 1156149.00 0.00 1156149.00 966455.49 18345.35 984800.84 171348.16 189693.51
GENERAL PROJECT E&A 13.91 11320478.00 2255000.00 13575478.00 |  6226566.12 829031.47 7055597.59 |  6519880.41 5093911.88
MULTIPHASE LAB 13.91 2666143.67 0.00 2666143.67 |  1883393.25 90337.55 1973730.80 692412.87 782750.42
NATIONAL TRAINING LAB 13.91 3762145.74 0.00 3762145.74 |  2669143.86 125870.84 2795014.70 967131.04 1093001.88
EMBEDDED SYSTEM LAB 13.91 6425995.00 0.00 6425995.00 |  4625904.61 205699.78 4831604.39 1594390.61 1800090.39
CENTRE FOR WATER MANAGEMENT 13.91 12864113.00 0.00 12864113.00 |  8207739.53 558231.64 8765971.17 |  4098141.83 4656373.47
LARGE WATER FLOW LAB 13.91 56668361.28 404806.00 57073167.28 | 37669465.61 | 2281995.43 39951461.04 | 17121706.24 18998895.67
CNG 250 BAR TEST FACILITY 13.91 30711458.14 0.00 30711458.14 | 21530068.28 | 1063533.14 22593601.42 |  8117856.72 9181389.86
FL TEST FACILITY 13.91 20960147.55 0.00 20960147.55 | 8102839.55 | 1642673.72 9745513.27 | 11214634.28 12857308.00
TOTAL 811465942.81 0.00 | 4943888.82 0.00 | 816409831.63 | 584341696.04 | 22546958.02 0.00 | 606888654.06 | 209521177.57 | 227124246.77

CAPITAL WORK IN PROGRESS

59966832.32

59900199.32
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SCHEDULE 11l Current Assets, Deposits & Advances

Particulars Current Year Previous Year
Rs. Rs.

CURRENT ASSETS

Cash in Hand 5,216.00 14,821.00

Bank 4,69,263.77 84,33,079.48

Fixed Deposit with Banks

R & D Fund Investments
Stock — Cement

Stock — Steel

Stock — Consumables
Sundry Debtors

Prepaid Expenses
Receivable — Others

WIP R&D Projects (External)
Accrued interest on HBA/Vehicle Advance
DEPOSIT & ADVANCES
Deposit with Others
Advance to Suppliers
Advance to Employees

EMD Paid

ITDS Receivable

Advance to Others

Advance to Contractors

79,66,88,460.00
50,70,46,325.00
5,850.00
1,07,260.14
3,30,180.00
1,86,36,284.59
2,45,957.00
14,18,190.69
12,04,834.00
0.00

13,91,137.20
2,20,62,328.50
1,59,906.00
7,10,000.00
1,02,27,108.92
6,04,840.00
37,900.00

73,05,27,948.00
44,65,35,942.00
46,360.00
1,31,469.90
3,78,289.00
1,70,64,584.72
2,35,011.00
32,85,591.02
12,04,834.00
7,386.00

13,91,137.20
2,02,67,727.50
3,60,773.00
7,10,000.00
1,44,36,323.62
6,02,288.00
37,900.00

136,13,51,041.81

124,56,71,465.44

SCHEDULE IV Current Liabilities & Provisions
Particulars Current Year Previous Year
Rs. Rs.
Sundry Creditors 29,32,848.00 14,28,942.00
EMD — Contractors 24,60,475.00 25,30,475.0

Security Deposit — Contractors
Advance from R&D Projects (External)
Grant-in-Aid for Projects

Advance from Customers

Other Liabilities

Liability - Contractors

Provisions

29,29,254.10
5,60,000.00
0.00
3,58,52,214.34
1,76,11,305.10
7,76,653.00
6,58,13,293.00

27,25,539.10
5,60,000.00
0.00
3,49,39,225.76
1,85,64,588.00
5,30,233.00
6,33,33,728.00

12,89,36,042.54

12,46,12,730.86
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SCHEDULE 1

Salaries & Allowances

Particulars

Current Year
Rs.

Previous Year
Rs.

Salaries & Allowance- Regulars
Salaries & Allowance- Temporary
Employer’s contribution to CPF
Employer’s contribution to NPS

Security Expenses

6,10,32,499.33
87,27,097.00
24,99,270.00
19,19,132.00
29,25,059.00

6,11,29,751.84
89,59,161.00
27,93,090.00
17,50,940.00
23,98,802.00

Incentive 80,42,682.00 71,76,429.00

8,51,45,739.33 8,42,08,173.84
SCHEDULE 2 Other Expenses for Employees
Particulars Current Year Previous Year

Rs. Rs.

Staff Welfare Expense 8,39,201.60 9,81,507.00
Medical Expenses 5,07,222.00 6,37,166.00
Gratuity 8,36,341.00 73,75,032.00
LTC 1,32,951.00 1,269.00

Provision for EL encashment

81,36,173.00

10,21,195.00

1,04,51,888.60

1,00,16,169.00

SCHEDULE 3 Seminar & Training
Particulars Current Year Previous Year
Rs. Rs.
Course & Training 66,773.00 30,087.00
ITEC Expenses 0.00 0.00
Seminar & Course 0.00 14,943.00
66,773.00 45,030.00
SCHEDULE 4 Postage Telex Fax & Telephone
Particulars Current Year Previous Year
Rs. Rs.
Telephone & Fax 60,349.00 59,298.00
Postage & Telex 1,10,003.00 3,30,194.00
1,70,352.00 3,89,492.00
SCHEDULE 5 Travelling & Conveyance
Particulars Current Year Previous Year
Rs. Rs.
Travelling Expense 4,56,073.50 4,56,014.00
Conveyance 0.00 0.00
4,56,073.50 4,56,014.00
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SCHEDULE 6 Repairs & Maintenance
Particulars Current Year Previous Year
Rs. Rs.
Building 1,28,109.50 36,566.00
Electrical Installation 3,22,082.50 8,07,759.00
Vehicle 60,055.00 56,331.00
Office Equipment 0.00 0.00
Machinery & Equipment 20,84,337.94 23,26,697.00
Trainees Hostel 6,444.00 17,302.00
Other Assets 42,464.00 64,523.50
Staff Quarters 14,519.00 9,491.00
Furniture 11,140.00 7,916.00
Road & Drainage 0.00 0.00
26,69,151.94 33,26,585.50

SCHEDULE 7 Other Charges
Particulars Current Year Previous Year

Rs. Rs.
Customer service and hospitality 87,702.00 1,21,075.00
Freight & Cartage 1,26,955.00 1,29,014.00
Advertisement Charges 73,786.00 1,29,498.00
Audit Fees 10,000.00 10,000.00
Legal Charges 0.00 29,450.00
POL 1,86,091.00 1,52,510.00
Rates & Taxes 4,07,030.50 4,15,463.50
Insurance 3,18,709.00 2,37,839.00
Miscellaneous Expenses 36,552.36 27,471.71
Consultant Fee 0.00 1,02,500.00
Subscription & Membership 30,873.00 26,615.34
Professional & Special services 3,07,635.00 2,86,100.00
Garden Maintenance 1,11,551.00 1,33,082.50
Intercomparison Expenses 0.00 6,000.00

16,96,884.86 18,06,619.05
SCHEDULE 8 Interest
Particulars Current Year Previous Year

Rs. Rs.
Interest on Deposits 4,69,74,601.83 4,49,32,906.00
Interest on TDS Refund 9,40,323.00 16,16,551.00

4,79,14,924.83 4,65,49,457.00
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SCHEDULE 9 Other Income
Particulars Current Year Previous Year
Rs. Rs.

Income from Trainees Hostel 51,780.00 80,140.00
Income from Leased Accommodation 20,22,389.00 27,600.00
Licence Fee 31,200.00 29,964.00
Interest on HBA/Vehicle Advance 0.00 0.00
Sale of Scrapped Vehicle 0.00 0.00
Sale of Scrap 0.00 0.00
Miscellaneous Income 2,800.00 29,254.57

21,08,169.00

1,66,958.57
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SCHEDULE 10

R&D Income & Expenditure Statement

YEAR: 2021-22

(Rs. in crores)

INCOME
Grants Donations Project(s) Foreign Others Total
related Contributions Income
For R&D Activities 0.06 - - -- 20.88 20.94
For Non — R&D -- - - -- - --
Activities
Total 0.06 -- -- -- 20.88 20.94
EXPENDITURE
Capital & Revenue Salaries Others Total
CWIP expenditure other Expenditure
than salaries
For R&D Activities 0.50 5.78 8.51 -- -- 14.79
For Non —R&D Activities -- -- -- -- -- --
Total 0.50 5.78 8.51 -- -- 14.79
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SCHEDULE 11 - SIGNIFICANT ACCOUNTING POLICIES

1. The financial statements are prepared under the historical cost convention and on accrual
method of accounting.

2. Income from Sponsored Projects is realised based on the percentage completion as per the
terms of contract.

3. Stock of materials and components with General Stores as on 31.03.2022 is valued at cost.
Issues made to Projects are treated as consumption.

4, Purchase of stationery items is taken as consumption for the year.

5. Fixed Assets are stated at cost of acquisition inclusive of inward freight, duties and taxes
and incidental and direct expenses related to acquisition. Fixed assets purchased for R&D
projects (external) from outside agencies have been treated as part of the project cost.

6. Depreciation is provided on Written Down Value (WDV) method at the rates mentioned in
the Schedule of Fixed Assets. In respect of addition/deletion from the fixed assets during
the year, depreciation is provided on pro-rata basis.

7. Dearness Allowance to employees has been accounted on payment basis.
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NOTES FORMING PART OF THE BALANCE SHEET AS AT 31.03.2022 AND THE
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2022

1. The Institute has been approved by Central Government under section 35(1)(ii) of
Income Tax Act 1961, read with Rule 5C and 5E of the Income Tax Rules 1962 with
effect from 01 April 2008 onwards vide Government of India Ministry of Finance,
Department of Revenue (CBDT) Notification No.45/2009 dated 20" May 20009.
2. 30 acres of land received free of cost from the Instrumentation Ltd., is valued at
nominal value of Rs.1.
3. An amount of Rs.50.31 lakh has been utilised from the R&D fund for Non-Plan
capital expenditure and the project “50 bar High Pressure Natural Gas Test
Facility”.
4, An amount of Rs.522.36 lakh has been transferred to R&D Fund from the surplus
during the year.
5. An amount of Rs.137.17 lakh has been transferred to Plan Corpus Fund from the
surplus during the year.
6. Previous years figures have been regrouped wherever necessary.
Palakkad
31.01.2023
In terms of our report of even date
For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR N0.005043S)

G.Sundaravadivel Dr. Renuka Mishra S.Ramachandran, B.Com, F.C.A.

Dy. Director Economic Adviser Partner

Chairman (GC-FCRI) M.No.029313
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FCRI CONTRIBUTORY PROVIDENT FUND

BALANCE SHEET AS ON 31°" MARCH 2022

(In Rupees)

Particulars

As on 31.03.2022

As on 31.03.2021

LIABILITIES

Accumulated Surplus

Add Surplus for the Current Year

Employees' Subscription

42,55,806.73
2,90,735.00

3,72,71,030.00

45,46,541.73

42,55,806.73

Less Advance Recoverable 1,04,410.00 3,71,66,620.00 4,38,05,754.00

Employer's Contribution 3,98,46,618.00 4,37,96,492.00

Audit Fee payable 590.00 1,180.00
8,15,60,369.73 9,18,59,232.73

ASSETS

SB Account 5,46,383.73 5,79,939.73

Interest Accrued on:

Special Deposit 23,662.00

Short Term Deposit
Investment in:
Special Deposit

Short Term Deposit

1,62,64,401.00

13,33,059.00
6,33,92,864.00

1,62,88,063.00 1,38,73,461.00

6,47,25,923.00 7,74,05,832.00

8,15,60,369.73 9,18,59,232.73

Palakkad
31.01.2023

G.Sundaravadivel
Dy. Director

Dr. Renuka Mishra
Economic Adviser
Chairman (GC-FCRI)
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FCRI CONTRIBUTORY PROVIDENT FUND

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31°" MARCH 2022

(In Rupees)
Particulars Current Year Previous Year
INCOME
Interest received on:
Special Deposit 94,647.00 94,647.00
Short Term Deposit 56,15,542.00 59,56,895.00
SB Account 36,501.00 14,180.00
57,46,690.00 60,65,722.00
EXPENDITURE
Interest on Employees' Subscription 27,45,239.00 27,98,941.00
Interest on Employer's Contribution 27,10,126.00 27,53,008.00
Audit Fee 590.00 590.00
Miscellaneous Expenses 0.00 89.25
Excess of Income over Expenditure 2,90,735.00 5,13,093.75
57,46,690.00 60,65,722.00

Palakkad

31.01.2023

G.Sundaravadivel Dr. Renuka Mishra
Dy. Director Economic Adviser

Chairman (GC-FCRI)
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Partner
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AGA
API
APLAC
ARAI
ASME
ASTM
ATVP
BARC
BATL
BEML
BHEL
BIS
BPCL
BS
BWSSB
CBDT
CFD
CLLM
CNG
DAS
DST
EMF
EN
FCRI
GAIL
HAL
HPCL
IEC
IGCAR
ILAC
IOCL
[OLPL
ISA
ISO
ISRO
ITEC
LOCA
LPSC
LUAG
Ltd.
MIS
MPMS
NABL

ABBREVIATIONS
American Gas Association
American Petroleum Institute
Asia Pacific Laboratory Accreditation Cooperation
The Automotive Research Association of India
American Society of Mechanical Engineers
American Society for Testing and Materials
Advanced Tactical Vessel Program
Bhabha Atomic Research Centre
Brahmos Aerospace Thiruvananthapuram Limited
Bharat Earth Movers Limited
Bharat Heavy Electricals Limited
Bureau of Indian Standards
Bharat Petroleum Corporation Limited
British Standards
Bangalore Water Supply and Sewerage Board
Central Board of Direct Taxes
Computational Fluid Dynamics
Central Laboratory of Legal Metrology
Compressed Natural Gas
Data Acquisition System
Department of Science and Technology
Electromagnetic Flow Meter
European Standard
Fluid Control Research Institute
Gas Authority of India Limited
Hindustan Aeronautics Limited
Hindustan Petroleum Corporation Limited
International Electro technical Commission
Indira Gandhi Centre for Atomic Research
International Laboratory Accreditation Cooperation
Indian Oil Corporation Limited
Indian Oil LNG Private Limited
Instrument Society of America
International Standards Organisation
Indian Space Research Organisation
Indian Technical and Economic Co-operation
Loss of Coolant Accident
Liquid Propulsion Systems Centre
Loss of Unaccounted for Gas
Limited
Management Information System
Manual of Petroleum Measurement Standards
National Accreditation Board for Testing and Calibration
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NIST
NMi
NPCIL
NTADCL
NTPC
OoIML
ONGC
PTC
R&D
RH
RPD
RRSL
SCAAP
SCADA
UNDP
VES
VSSC
W&M
CCE
AMC
LNG
AMR
DG
LWFL
T
NRV
CWM
APT
DN

SS

PD
RTD
NB
LFE
CFO
DRS
CGD
PNG
MRPL
CLATF
MST
SCIE
ITS

Laboratories

National Institute of Standards and Technology
Netherland Measurement Institute

Nuclear Power Corporation of India

New Tirupur Area Development Corporation Limited

National Thermal Power Corporation
International Organisation of Legal Metrology
Oil and Natural Gas Corporation Limited
Performance Test Codes

Research and Development

Relative Humidity

Rotary Positive Displacement

Regional Reference Standard Laboratory
Special Commonwealth African Assistance Plan
Supervisory Control and Data Acquisition
United Nations Development Programme
Vibration Endurance Shaker

Vikram Sarabhai Space Centre

Weights and Measures

Chief Controller of Explosives

Annual Maintenance Contract

Liquefied Natural Gas

Automated Meter Reading

Diesel Generator

Large Water Flow Laboratory

India Institute of Technology

Non-Return Valve

Centre for Water Management
Averaging Pitot Tube

Diameter Nominal

Stainless Steel

Positive Displacement

Resistance Temperature Detector
Nominal Bore

Laminar Flow Element

Critical Flow Orifice

District Regulating Skid

City Gas Distribution

Piped Natural Gas

Mangalore Refinery and Petrochemicals Limited
Closed Loop Air Test Facility

Mechanical Stability Test

Science Citation Index Expanded
Intelligent Transport System
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RCS
HFCV
CWSS
WTP
AWWA
MSLB
DM
SITVC
PSLV
DC

FL
UL

Infra Red

Rotary Control System

High Flow Control Valve

Cauvery Water Supply Scheme
Water Treatment Plant

American Water Works Association
Main Steam Line Breakage

De Mineralised

Secondary Injection Thrust Vector Control
Polar Satellite Launch Vehicle
Direct Current

Volt

Pressure Recovery Factor
Underwriters Laboratories
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9AT, &oTd 3R AT ITaRISAIT HT Tl & T AT Folt T H
SR I 3YRIOT @M Y e IIod A & fw Teh a1 gelea adietor

giaem T &1 a1 o
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HYT HgUTFd AT (Agww)

aBeeeT UsARE o (A3uw) fr @, AATor ik wdefEr & e aRaser
THAS IR AT Tt Fasi & for FF ey AT wEdr gart I v
STt 1 3G &1 arsaee TSN A9 GiAUr & FARG we & fav wae-
3R JANTRITGT 87ael o1 faTor & Y feam aram 1 Jg AR wddr (Tam
FHATS) GaRT fAcaui¥d 7 &S T & dIgsieled USINA AR dhl TATAT & foIv g,
T ot Fdwaar & @y &@edlt ® @ fGefda frar sreem 3R
THARR3TS & 3ifOsarfua frar e

o UFHIMAT Tehellehl T
gfddes a¥ 2021-22 # fAerAfaf@d IR gefRid/geda fre are:
. "Fell TEEIALS S Fell $5IFS ATSHA 3 SoIth FlSIol”, Setel 3H
UCAI$S Fofss Hehfolord| HERION15, . 5, didY 1465-1476, 2022|

yaeTerTen afafafat

STel aTg SeTemell (SsogUuthUel) H 1030 Yarg #Hiel &1 372rerel 31 200

fAg=or areal &1 qdetor Afees siie@fas e & fow fear o

afafafet & e anfaa &

o AWE 3MSAIRE AT Wigde fAfACs, ToRIT & AU Toveel SETER @
AlSel 3ieTHlesT J &Y ferar aram |

o HTY Toohd dTecy Uisde fafAes, Belwie & v 3reRr-3raer feemst 3R
3TST9T-3719T 9aTg &3 WX 350 A aia-Rear area &1 gdetor fmar amm|

o TUHUAS UIERN-6 & HTAN Foll sAlotel T Hedichd]

e 200 TA#H & 300 fAHM & AR & Ul & HeX W dlic FT&hfa qiefor

e dg TBY Tl 3R The TR X AW 3T greqor

o TAffea foa et 3R For 3eel & AT aredl I GIaToT

o gaud Fg (WseequHA) STl M N quraedr Iearaa A fAffes Sier oSt
R ST Hex AT Fr 39 At g¥dEe fGAr g1 dfie veaedd e 3k
TsaRy e & R & & 7 [(ffea 5o a5t & v 4100 & 31f@0s aix
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e @1 TEToT hAT 1| UHHINRGTS & HAise fHICH HUhA & dgd 23
dei afgd gy & HeId & 35 Fel &1 Shaad I gdietor off 3mfea far =
g el & HeI #T PR geehry &F alieTor 3R Taeifald Hex {fser aderor o
foram 9T WY STer MYt &1sf & fow 900 fA# & 1000 fAFAH 3MHR & garg
e #1 JedSe RN fhar =T g7 7 fRR URAT SToYHT HRURRAA
fafAes &1 STe ey giefor glaer 1 Tcaas Fefd ATl & AR 3e]drele
& TIT Hedishar 3R gATOIT fohar rm )

T ST Jale TANETRATAT (TASeeqUhUe) H Fel 34 Ydlg 3cUlal HT 3RMTehet/aeToT
fhar T 93 S varg wAenRTer A fhw It gdefur/3ienea aifafafeat # 400
e & 3000 fA dw & faegd Jrahg garg #Hlex, 650 A =ad & yarg
e, 50 fAFT & 150 fAFT 3R & TRIFAS dledl & gISaliolh OYUT gifel
qdreTor enfAer g

dd yarg yanmener (Avwvd) A, Affed e aEt & fow 330 & faw
Foll HeT 1 FGATONRIOT fohar arm| e Agsh del 3N A &, gfshar e,
3YANThAT3T T JHE Safaar enfae gl

A YaTe YANTRITET (VOhTe) #, 38 (A & R 820 ¥ 3iftieh well Hicy/wall
3cqTel ST 3fRITfehc /9eToT fohar 1| YAE AEHT H Aol IR A &1, A aed
3T, grhfaeh I &1, gar &l qATeRor a1 fe B @el wHw Hufadr e
gl

A YaTg YARTRITET (20 SR - Taddee) AR @3 coa #, 56 3@t & SR 440
Tell FE/TaTe 3cUIel T IRAMThc/N&T0T fohar I T vo@ gl H del 3R A9
&7 3R AleX argel e i @l yAw Hufear aiffe &1 Aed e e
SIAReE fafAcs, Jeas & ©F cfiddl W HEcs TEW M, Fell HIX, YW
AR A AR, W FEcans 3nfe @ fawga st @ o 3R 3ifse
RO & @y FHor AT gomell A GUR & v fAard g AR gea safederd
feT aru)

ay 2021-22 & R fw wwseeer 3R aRaieen a9 (vavedl) # ofemEr 300
Ay oderor 3R 160 AT GETOT HHCA ARSI fFU v A
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Iefpfeld &Il AT Jalg deal 1 Felled 3R ISl Hedihed, dledl W
FgiSIfed ScHoiel &l 3EAYe, dledl W shidlollelch GIETOT, dleal WX 37fFeT GI&ToT,
TRHIT, tATHTAST 3R fERA/TadRiBmrad & for [Jffed #ef w MR
giear qfietor, U & fAfadell & qaR dredl WAy gdigwr | g R
{63 & glel, Ul & Ylhell T aTgd &aTd o @Y Siidel Tsh I&Tor fhe 1w

sifas #as wawremer (foave) &, Hifos AR g@eRTer (dvavd) #, av¥ &
aet, Rffca gl & T yIaeERrer # 3AAE), goHAe, 3-Udd, 9ddd,
Rafage, gag, e 3R S 3i2Aehed H Hal FHd did ST RU AU JAFT
ST & v dge W NG HieX STerelRe F SHHUTA Tcdided fohar
T AT| el 3R AR & AT Goreat & AT goied o] 3R eara st &
HieaTge 37eMched qU T 17| SIFR, i 3 9 SEgHey & e fageh
Mg & T 37enieheT foRam |

qITaRoT edT G H 3feiHAESd, Yod, 9R, 3idReT, dof 3R 3, @&
afe S Rffies &t & fav smmssede fFo o &) saquer i wleror afafafst
# YT qeTor, eafee A, dera Afser, sEd gfietor, 3med 3R yde gdetor
AMAS §1 SHIUS &1 At afAfAfRAT # Fuet, wafasw i wafr @ Tt
ATYCST T 37AThad AMMAST gl AT 3BT & O T el Tl Fl YK
3eftes, AN fARAVATHT &1 FHodichad R tafolh Feeled, U 36l & 3T &
g S8l JANIRITAT & ITgehl s G foham T

saFel FAPd Uz A PP AaReh ($dvd) F oEnrr 460
Solfrgaha/3olaciieleh 3UUIN/AAT hicleelel &l hicse fhar g1 saa dEc
s srarsaAe off fhw| oerel ACTS, Tollped & fov fFafasd daTR
FeaTel giaer dr TU9er AR wererfar gf o 715 gl

sa1 Hftargor wahremen AR AEd®e wot gRwr A gww afafafRat § daw
It TIREIY TS S gisde fdes & fov 3ialer 33 area adietor & faw
TgaTfld 30Uy d&h3Ee {ed & v guHe, A9y 3msdsveg sf3ar wgde
fofAcs & AT oo ASCS Fell HTPeX & AlSAT HeJAIGT TIETUT, JHSTATS
HR117 & N8R, HEE 3N & Hicleq THCH Usde fafAcs, #ag & fav
=gHfeh TaqUes Selel died IX el Tiafshar alieTor enfae gl
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FFGATA FIgS SHARFH (Hewdl) fasmr &, woue, aRAT AET 3menRd
HUHRS AFedIR Yohol T YA e 38 TAT, T3S 3eTohelel, FaTg
dedl & JTEY R A, yarg gonieat i & fov fAAee e v 9
YR ST HT IdT ol 3R BT @AM Fa & fow 35006 ahe e
I HIUhsT faeiyor foRam arar |

gfrator R@smer a8 "o FWor IR AR SofaaRer 3R 37eAda ddhere” 3R
"3QMhel  ddeiled 3R ST Yarg Hiex Y FARGITr soie” W @y 3iAdrsd
ISESHT TIALTOT KA AT fhT §1 "Wrehfcer I HEesT HH”, "ATaral,
caTd, dHAE AY AR 3RMde, "R A fAaRor yarg @eRer iR gorg',
3eelc STel WaTg A9l AR $Egaee - @eid 3R 3", "Seofd arg vdrg
AT 3R sTZEes - RAgid 3R st ik "fafdas gssieed well Aeee
US HEcs) giHW'WéWSﬁﬂTTEﬁ'JW%%UmﬁHﬁWW
ﬁ|mﬂg§%§aﬂaﬁﬂam , ef3ga e FruRes fafdcs
(TeeTs), HITAR ﬁm@q@%ﬁﬂﬁﬁé’g,mmg@mm
fafAes 3R uguerss Aaewie @fdds wsde fafAes (H+%) & fow segefod
3iTeTenssT UfIeTor S IAST FT v 39 379 & SR SIS Joiadhs
% 18 BEl & foIT e AHTTars S #f IfSd 1 TS|

RS

HYAT ST HATCT A A qa, #A THHINRSTS 1 A & 376 3o Y& & v
Wmﬂr{?ﬁl H FET FAFEAT S A 3GAT FHAE, focd FIET AR
faeer FIeT, T TWHR 3T 3T TAET TITHION Y THARRINE & 3eTeh
TEANT & AT T IMHR ouoFd AT TN | A ol aRwe & Feedt & kR
FAGA P TRHPR FRAT § R 3T TIe=m Al g1 3R a1 o g Agea o
g, # 39 | Hgcaqul UG & TAU §H U AW YT HA H IEET ol
3R 3eTsh EaRT FAT T e AT & AT SAERT § TRIAT ¥ HIC gl

st .YursT fom
ey
et gRwg
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sty aifafafer Rae

1. 9R=Y

Fo[ss el REd SEcge (THEIRANS) HRA SR, ORI 3T HAT &
HMT Th FRIcd T §1 UHHAIBRIES T FATAT JUAST Sl Aehoilehl 3R
faccha @RI & 1987 & &1 a1 i THEBRMS # Siel, dof 3R ag AregH
#A Fell 3curel & Holla/aeToT & T Aol Taudite Jeamidd gaemiree
gl IE TAR S H 3T Sord & e daw AR g U ae arel
Teh YT HEU g AUl yag Selfergier & fav @@ e §, Rd 3R
faeelt & 3e@T & fAU USh-Fq A Yo Hlal § R GG egare
AR T9ord FRAHAT & WIY-ATY Jalg 3cUIGr & TIeToT/3iRIehed/Hedihed & ot
BT RE T 3YANT &I S &l II—¥A TAUSIUA-ATICS] & 3HeJarelad ol
IETHN AAHR 17025-2005 & MR R Yl haT AT §1 TATHITA AT
3MSTHEIN 17025-2017 & 3He[Ulelel & YR W ekl & a5 § iR safav
Hog i UfAfhe aRedr UshiseersT FITIRes (Tduaud) 3R SeaieeTd
AR ThTSEAT IR (ATSTATHY) & gl Fadlicld §9 & A B

UHNHRINE # Foll AT JUT F IivdT giaemsit & @Ae g1 shar
fF usdr soNfaafer galmmer - g%, Sehe ggifas SemRme-selds,
SeTHT Toh SECICYC-SeTHT, USIASTHA-UAT 3 ek Aclellall HEAT & €Y
fAafaa R JAeTRIen Jefar FEhaAl & AETH § I €5 ¢

HEYT & HET 3237 Foll 3cUIG 36T & AU @l S TATTAT T o2l
ferTe FETIAT YeTeT T 3R GAN U H AYST Td SELHUT T 0Tdeel AR
faeaaeiaar & Weeddsl #H TEIdT UGl aiell g TEAT H 3eaEen Fifdedr
FI 3TT T i fAh 3R 9iAeTor off vha3mams &1 3ifdea afafefer
gl

THAIIRING H Yalg 3cdial ol IUTdedl 3MMRAMHT el ARy STH3 |
ETHT T3S | TuEATH 3R METATST S RIS AR & Geif H
foram Srar B
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THHIETS @ Afafafer

varg el HeY, 0T aled AR 3T YAE dedl @l IOTdcdm 3R
favaa=lardr &1 i |

ARG TWHR AT ST Aan 3R Fa-facaaiida Jsemsit & 3iaeta
facel AR & fov T 3R 3RTERT wfeTor Sysa|

TLATY] Fofl (FgfFeray dia) TR &7 Ggard Teehi/aeal W Ay
adreToT|

Fell Sonfarafar 3R ga iy (Fofgs Akfaad) # seqauE 3R R@em
Ugdl, Fell FHICRIT deheiter 3R GigA AT gediaror &1 faerd |

der/dte Hefer weerwt i a@r gfiar 3R a@Ee W Sfadd |

Ig-HY (Fed! HAIETH) TRASAS Afed WA woifedt AR fash
3cN e@nT WrAfSd IRATSTAI31 1 fAsures |

MNHETATT HR-117 (GURT Alellsll) AGTH & TR Fell deal @l
HIAHIRUT HR "AISH 3fefAlceT" Hedieha |

AQIeAlToTehel HTAGET, gad, faegd Ades!, des AR eafd AR Foer &
foIT 3URoTr a1 qTEToT 37X 37R1TeheT |

faeRor 3Tt & fov wAImSTE ey

STl faaRoT sicas & 3regas 3R fagevo)

ST (TYl) I g3 9137 3R gFC el AT

qreAT & HIE 1 FATORIOT|

el 3R 3uptor T H Fo [Faor AR fr FGgrRIar ST

el R &7 HA-TSC ATIA/TITIT |

gISgifeleh UTal cigall &l $les HETHIT TIaToT|

TFell AT & foU SFaefedd & 3eaaa 7 faf Agiersh fasmer & agraar
AT |

tafa Icaold AT & T Seliey &I JAE|
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TieHIUT v A&

gieesoT

oeg

Telgs Tell HigAIRIhr & affges ¥’ X uflg 3R faeawsig dar gerdr
coEl

dRgs &9 ¥ T AR IR ggiaddl & AR Fifaftes e,
ATt R fde 3useand & v fae @i, @@ 3R
faeadeia dleafeh & AT Fol Scuel 1 Hediched ST

Tl AT HTT FAEAIHT & gl YTl & §F H SR |

ST [aehra/AT 3carel TUT geT & folu e SRk Farfold e
TeIgs Fell & ol USET AlTeh & §9 H HA LT

ART dur fagelt 7 FRRa Saaaisr AR ot & faftse Je &l
AR Afdat & @Y A e 3R At & ST gHT & F faEaR
LT

THHINRATS T FagRIar A gig L=l

ToTeifer

doct TE 3R FARTSdT AT A Q@ e & far gawnd ik
fIATAAT T FeT & T TR 93 S|

faaerqol foaer & @y egraaE@e WEfa [Aa@d wen st &g )
3T 39t giafRad Sl

FE AT W 3YAFABT & AT Qansit 1 gereh gAkad = &
for garsr & 9aR yeyd & Aregd ¥ Afafafdy J aerd e
AT TGeT|

sy sifafafear $r faser 3R Musigdar s«w I@=r|
SR & G Yool & 3TAT Hedishel & AT [AATAAT HT TATC WA
IR diedd et & foav Aifd & FRTaad & T FF7 JeEr|
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Ioraedr sifd

Rl TSy ITHU TEIT TG @Ry "SYiercl 3cae  "d fov gfdeg

g

oot aifafafat & @ell ggepit # cyaityd TREX FUR
IUTccTqOT JaTU YeTel el

g T 3TN 9X TR Uar em A N 3w fARaway sRadAg
3R 9ar S AT AT FAW YT e

IRATSATIN H Tehoilch! TAATAAT ATST FHAT|

gfaeatfl Hog W f[ARIse Fell curel 1 f3eirsa 3R f[Aafad w= |
HHATRAT $r R e 3R 9feor & 3aaR geeT #a|

TGPl I 3oThl &THAT daled o folT JTASTOT ST

3MSTE3N 9001-2015, 14001-2000 3R 17025-2017 & 3I®Y 0TI
TS GOl &l W] Fel ,§ol1C W= 3R GuURe & fow yideg g

YeI 3 AIde

TATHITS [SRARRIETHT & v I8 e §18] - 78S ¥l 3c9a),
qITIh, Folacl-dehellenl 3R AT helloeld & Dol /IUGT & T
3TN 17025 AlAGST & Hdd|

NIETH [HRAT ATh sJU] - SI3METH YA Resd At & d8d
urell & HeR S Icutal & SFAHAT WIS g

SITEedl [faael AR WleAfEeh fasmn] - wogs well AT H 37HU Td
faerra deUeT & ¥7 A

TSy SRS $, JUAT & dgd - AfTaermds 3uaor & qderor 3R
3cuTe; FR&T YA gl

Sscg Us UH [HR 3R AT fa#men] - well 3R AT A 33Ul & fow
NIHTETATS HleTeh & TR "HiSel efHIG" TI&TT ARSI e
FAT yeuuT fAgEeT S8 - eafd @A F Feadd & v ude 3R
I STeAeY AT HI AT

S [T aFpies @, dAEqR] - UHHRRETS (TUHTAS/TH3S
& IFAR) H FR&T TEd dled W WIET0T £

HETHS [SEICIC 3H R Solladd, 75 Goel] - EAAAT 3TN
W gISglicieh Jgdr glefor g
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fager #aTer - IMSETHT & 3T Fegs Fell AT 3R TAGF0T deheiient
IR IS Tl AT & &7 H gl aAeRerr & fav deedihr gfrayor
FAHHA AT FA & U]

TATHINS, sledolgd & 20 SR Fellos ofd T S FlAurT & JATOIT
coll

FIT Il HRORR e gfsar faffes - 9y odie 3uaor &
HehUIT TAReSoT |

forsqresT srerferar 2021-22

oflaTer ATelloll, Telleheld T ST FAERIT & T well Hiex Feame
giaem 1 AT 3R HaErRIfAT T wR @ fHar |

olaTel ACIATS, Tthord & fow udediey SfcsersT giawr 1 surder
AR FHTATAT T HRT @ Y I &

ar grer i 3 & AT yarg 3iened 9t & v #9989 Nueaa
FIECAFH, AGGAR A 23 &G & & HST Ared g3l

ST HEH AT TANRICT ek # aiffe Iex@a afafafar @
3Tt fRaT arT 3R 3USU & HaTelel T Y62l fohar arm|
THEIRATS @RI IMYfd fohT 1T dleT ST oo W 3 ATl T 3Hafe &
foT caTeh TUAET Y & T TordIEdT SITER & JERM gTed g3
#ad Sl $f3ar wigde fAfAes, Torid & v vovss fSederR @
AlSel 3eTHAlesT q{efor fhar ar|

A IESSUHH $f3A wigde fafAes, o & v g ASes woll
HTYET AT AlSel HeJHIC TUETOT NISTATS 3HR117 HARICST & AR
o R ara|

AEE 3E0 W9edd REd d@cX, AgafIR & fow oemsrer 300 92R AT &
Hierarge 3iRMiehed A qU R I

drirefive wifea Roearr # 1000 AT tRfShr fee cga (Tid) @t
JTA-O18e 3ieMahaT fohar arm|

HIgFIY H Th dieX Hie ffa#Tar & fav dler fMex & 3iw-ase
UTHNR TET0T T g3
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ey # 3 37EeT & fav fAefad Feaer 3efT yar 90 W 3w
garg A9 fohar I am)

Afger arex FRfad faffes, fae & fav 900 e afexr #Hiex =t
arse Ffowiere fRar |

ITEINHTAT doAs & TeadR HeAToll TR IIBTAS HIERIT {EeH & v
13 FIeRET aTgat 6 Qe F QT g3

AEH TFW TIEIH US Felf wrgde fAfAes, s & fow siafer
33 dled 9{aToT & fav Faaifod Sivwd d&3m3e ol & fou auAy
AhelcTqdeh fhar ar=m |

Y dres Ada sofifeaRer fafdes, oar & v s & g
TATT W o 99 T GeToT fohar Irm|

3ol T & W AT fhafea safded Fusr faffes, Faes 3k
AT SO WsFeH, deals A fohar amm |

TAUSIUS o MSTHESNAMESH 17025 & 3RER 3l & foU
THEIINSTS & Iol: Tedrael & ar:dl g

TATNTS o JSTHIIMSSH 17025:2017 & IR qleor & fow
THHINRATS IoT: TedraeT & I g

AEd g aRew (33 wigde fafAes ganrr 3msudsm 9001:2015 &r
qideld 3iifse ThaaTgds QT Y forar |

AFE g g Reerw 3f3ar grgde fafdes & fow o 16" 3R &
Aot 3R fivasta & v v 18" AeTd &1 Tuguas 9IER6 2004 &
TER qeToT fRar arn, fSEer 3uder ol §9F H @etHdT @
AT & T fRar ST g

#AAY FEAE TIRENE foRadaRA fdfAes & fau oEemer 40 faQiy
YAISTel dTeal ST gAEToT foham arm|

AU T IMaRISAIT & HJER AFE 3RS el SEZHCT
Urgde fafAes, AeRIse & AT 14"TdT sheld dled W sS=Ae Reag
e (B3RS fomar arm|

JEY STATATE Tead® Caldreilel gde faffcs, #gRSe & fow 20
sfic areal &1 qq&ToT foham aram|
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AT A U Adeie AT uisde fafdes & v 74 A wer
HIET &1 37eATeRe ToRar |

Y IV ged h Usde foffics, Fdlesd & fow ditceler & varg
& q&T0T & oI 39T v I« are 9 yarg faeiye #r 37
o arar |

HOW Usary dlecH Tollddl TATAY!, 3cal Uell & folv SIS dledl &
faffieet 3Rt W grsgifors adur gifear gdieror e oo

HTY IR e@rT 39T FT S arer 350 HAT AT Reed diea &
qdi&tor fHar arm|

TelSsegUhUeT H 3 HIY T & FelaciHdsiiceh Foll HIeT I hicsic
[ER el

(FERTSE) 3R BT & I 9 g@rr TfRa e I arer ST
HeI & olic Fipfa TNeToT I foharm |

HETT JeNUT TAIFAUT SIS, dhefshea! GaRT 3YANT fhU S dTel A JaTg
HIEI & IATehed T A QI A foram I gl

A fTagve, AT & fAT gaet FIaT 1 glieTor fhmar |
ATt (Fe) gRAeEr, B3R & v A9y Aveic decy Usdc
fafAcs, 3gacEe & T “1 ¥ 16” & HHR & 29 dledl &1 G&ToT
[ER el

HAE s Ave fOFcHd, deis & fAU 7 Seacidddicsd Fal HiX
(BTSgIeEe) 1 geTor foham |

AAE HApder 3f3ar wr. fAfAes, Fraee & fav 5 R Relie area &t
odieToT foRam |

HAOY USaig dleed Tolldol ToUedl, aAlvsr & faw 50 f&#r @ 150 fA#
PR & 6 FeIFATS dledl G IRATeA TI&ToT 3R gesifee ayur gifel
qdi&ToT fhu v

gIg H FHHAT & IdT oollel & fow Wuwsr Arsfeler 3R & 20 39 &
SrEhe fhee T A fohar |

wfreonidEt R diger HHAERET & faU Usd geem uRve, e

72




Jolehs dteX & HAEIH ¥ "HEAWT T, e geem IR grufae
Rfrcar o gfdretor wRisea 3mAfSa foear s/ an

o HRAT AU ST YEATIAT Tgal AT feaq HART I

o HATY sAIA sf3aT wisde fafAes, Awsr & AT yag Hex & geTor F
forT 32 o ¥0F 1 YA GEqd fohar I A

o feafat & fov d3mgua doiEr 26 @ afAfd canr 3T ImEuw
14439 & HRAT AWTS & ATl FI 3EIIA fhar =r 3R 3memedr Av
HAleleh # AMAST fhU S arer A alegdA eI & 37eMehed IR q&Tor
& R gRay H EAfT s=w WA & dau H feeafori/geet #r
3ETH FAEGAS & T NFBTE H J fear m)

7. qgel

7.1 dew (R # @l AR afor s yonfaat & faw srer aporacar feRrE
3R o gETHS yaua & AT 3w dnTd arell A9k e

THEARAES o JUAT @9 AR sTaE @nr fdcd NG T qR&eer &
IMSITSE  TaTgrer 3R SIS Has o Y AT & gl $H IRASTAT &l
A dled  -HRd # el 3R AT S gonferat & fAT STel aqoTacedn
fere 3R S Faree geue & fav 369w arel dardR digaifEEnr gl
Ig eI A A AT fRAr Srwen AR e qedt & fAv s v
HE YIRT (ATSeN) Sefel T 3UST gl Aol a¥ H HBENGR HIGaA! SIS
ETEIET 3R SIS IS & Y IRASAT dlcehd S Wl HF garfd W)
gl

7.2 9 fagrlt (farefer) oo @i 9 AR IRrEeEar § gurR fr gangenit
et g

Feals, TR IR ATTRA AT Fll A & fAaer o & @dl & 39her fee
Sl arel StareRer 99 @Fed 1 #@adar # gurR & v th gRIreEr
THEIRATS H Y& AT a5 | Aisfer gomelr v arer Jg Ar & gqehr FardAar
AT 18 T 22% FA A 3R WR@G i drETd F1hr 318 | TRdRR3TS
H fAsued & fow o 36T yag geafied 9ual &r 3reys fohar = o,
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TSThT 3UAAT adHAT F 39Aier frw o7 @ 98T 3R W 99l & Aehed & T H
forar STEam| ST AT efT yarg qul T HETHAT 65% & S 9 a9 3R
e W TUMUT 99 HdlYolelh &7 & HIH H I o, ol TRUTATIRT
%\mc—rﬁaﬂ%ﬂraﬂag‘é%l

7.3 3ierheT farora/r dAesaEy Fualh

THHINRAE o 39 gl & TIT Yag 3cuial & 37RMiehed/IET0T & gIey
el & fov Iugsd cgarwr 1 gl FUG IRET AR AETd g A
gedicRoT 1 giawur & faw gfreror sfafafedt v o Fnfad ik siteenga
forar arar g1 vieTerTerr grawmsit #1 raeliehel 3R eT0T AR 3iereReT fAsaresT
8§ 3iAers 3mAfSd fhw T 3

7.4 gfietor wae gl w1 RAww

o HEH fAfFas MU fBvcry dX R seAd TRIENd faeadaa
faffies & maegsar @ QU e & U THEAEBRETS @ g MR g
TFell 2¥e HRARE & soFadsAed o aed & WETT & v s
giaem ey $r 75 oA

o TANHIBNETS HT RIS & IHTAR GETT NHS & faw feiRa
YA, gaTa R AT HERIRABT H &elel & faw 9w@wy S
FIAT H R I 3UHIOT H{E T 37gdT I hled & v T i
gHeaT gieToT Giaem & egaeur Hr iy o

7.5 argad UARA A (ddTw) F v aRk@er

ST UsARA AR (ATd) A @lg, AATr 3R AT & e alkaser
TEE R gAY 9 & Qv w ey AT A garr Sl e
S @ 3FE g1 dTH gier & @At & & o @ 3eel
JAITRITET $1def 1 fAaTor & Y fear aram g1 ¥§ aR&Aen vdddr ganrn
facai®d 7 #U3 T. Hed & AEaUeT USANH A (ASTH) &I AT & faT
g, T8 SmRE & [QAvAdr fr Agg § Facelt & F fGwf@a foar sreer
IR tRARRITS 7 Tarfa fear seem |
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7.6 TaTOdT q@arst

FTTodT gEaiET  q Hetad fafafar & fET & &0 &7 AeAfaf@d srisH
CICQEAIIc

clfed & 3UANT # FA - o7 worf¥esd & 3TANT F FA e F AT
T T v fRar arm 3R 8 ey dar @ ey foRa 9r g

§-3qfArse &1 Auee 3vEiod g, e, gelacieen iR Sofell & dHweT
S §-HR & v & faU wh ufhar gw &1 S|

FRST T FRATAT T 3R THHBRS H HEST & 3UAET Hl HH P H
foT faRaR gar@ e 910 g 3R %3 Fgcaqul 3ol & fav B3fSee gorgst
I W] e 39T H AR H o5 @ R

8. YhIfAT Mer 9

o TR Tgel, EL.FGUAR, H.IRATAGSTHUGH, THIHAG "Foll TEAAT
ST Foll $5gFS dASse 3% st dSiel’, el 3% UCASS Folss
Hpfaerg| @s 15, g&ar 5, 9. 1465-1476, 2022

https://www.jafmonline.net/article 2080.htm .

9. fsmar

9.1 ST YATE TARTLATAT

YaIg 3cUEl & Aedihe FT AR

ay 2021-22 & R, 200 SI=0T dreal &1 qreTor fohar aram 31k 1030 vag

eIt ST 372MMehed fRAT 31T
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gwstraﬂa-?rr

g% 3gHFAt A ad AR AT &3, ufkar 3ger, Al aRd 3¢,
qrasifae 89 $r Hufadr, yarg HAex iR ared (@A nfe fr o s@moh
Ut AMA &1 F& IUFar  fSieglel Jam3it &1 ooy Jorr ar: ¥ § A9
o 3R uwsde fAfAes, tada W@ Adewc (33 ugde fafAcs,
T3H+gR (3f3am) wrsde fafdes, vt sf3ar fafdes, dwhmar sfar fafaes,
TER-AT Heled (3MS) wrsde faffAes, stgdees faffes, dad solield drecd
gr. ffes, taaa 99 #Aaedic I ur. fAfAes, sed Faee sfEar
faffes, o Us & ared faffes, vedivad, Rgeae= wREicsd fafacs,
ST, 3niel

TRAtsEe
I8 3R TR F dwfeuw RFed & AT awdidr Ao

AT & 8 AfAd 99er 99, T/ '9d AR o7 & ®F H FMT AT E,
ST 3UaT Fzars IR FoRA 1 el Fl A F SaeRer (S
Rl & for Far srar &, o Roo das ot & 3w & g1 o gfeger
fEen T gaTHATT g & e, P 18 ¥ 22 yfaera g 3k s aififs
TGGE @9 95 HOF &l 38 IRASAT F ATT 3T g AR 97
deolel o fIT T Folt $Herel AR WREE HFa qiEG9T Jomel [l a3 &
forw seraue R e afafafer o afafafal & Bed & &9 &, ar sugs
FIATHTS diéenel TFEE TUl T TgdleT $I 1S, THD YHE TCehl Sl TG &l
TS 3R T e H Bosa IR AfFET fhar wmm Bersa fAsor ik
Tl & d1G, 3EF Yo H GAAT0T AR HeAihe UHHINRETS H ydE
JARETRTET 3R VAH, Ped S & 89 & FIr 77 a1 5T 91 Ig S@r
AT F A geAgedt 3MelT gare 99 IRARE -9 gumel & fAw smavIsw
farsTell &l shael 3Mel @Ud A &1 A W Y& Hediehed & AR o 3o
gt I F&TAAT GF 37e@1-37eTeT AlSell & [olT SIrdeT 44 3R 69 gfaera o
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ATA-ReeT areq FT qdeyor

AlA-ReeT dled (VA3RAT) & 350 fA# & odietor & U feed & &9 &, dled
& cgdd 3R gHE e IFRCSAT F 30T R S & garg H adeor
AT AT| GrEoT AT Jarg e W hAT I™T AT| GET0T I & R [affieaT
T R B gara 3R 3R cdd gf fhT arw| gdeTor QU aIeor & eRie
T AW T W q¥ FU AT AT wT & @Y ARG fRAr g@r an|
Jcddh I & SRIT FE dC dey el HIoT aF fhar 1| fHerer geele
(24" 3R AT A3colc PIHINRAT (14") & @Y faudia aRTUfAIT 7 Far
¢Fe TRl IRT USAHRET &1 qfd HAH doehel dlecH Iasilclioilel HISdC
faffaes, (@addue) e garr i g oA qdieor ARE SesmEr
feRIRET 3k A9d fdddiva fr sufeafa & 3afea Far @ o

HISe HTANGA FIAHH

AIST 3Tl#lce] hRIHH & Th FEH & & #, el Hldlel, TaHgd, ToRId &
o JOE 3w 3f3ar yisae fafAes & AU vavdeh fBEiwR @ adietor
foham I uT| AisH HeJHIC HEHA & Teh AT & & H Tolleloll SERR W
HEHAT TI&T0T, algdrd gAEToT AR 100 8¢ do Hgareierdr gdiafor fohar aram|
HISC W & TWON & Y Hise HeJHIG HT hRIshHA QI Fhar 71| TG &
ST W A ATSeloled ATEIH H q6T0T Toham I/=ar am|

TeHTHE N6 F HTAR Tl AT FT HedTha

o ATE TAUSE TATIUTH TETSA Seked Wisde fafAes, IR & fav
TUHTAS GERA6 2004 & FE& & AR 20" IHHR & Y T Foll
sAoTel T 37RMehed fohaT 1| 3ieNehel T AT I1er YAlesd AR &
FW F IR dAcil W IIFATd 9 § foRam a=ar |

. mmaﬁwﬁﬁgwmﬁﬁ?g@ﬁ@x%om)
gRASET & fAT e 9 woll Aot &7 3Rl Tuguas NiERf6 2004
& TEA eTaTeTst H forar |

7l




g JATg 3cUIG $T Hedldhe

o ATY disseguaTaar & fow 200 fAFT & 300 AT 3R & I AT
W dic Fpid qdetor A v e g6l & et fomgfd el
THUA TFHUIC UeUISols, S9TaR GanT &1 a5 ot

o HATY TA Mg NIRRT wsde fAfERs, =5 & [T I T_T TR
3R SFhe TR W A Fufd # 9er gia gfiefor fear arm SatgR
2x660 AIMETC IRANSTAT & fIT Selelr 1 G&oT fhar |

o AT T=diEE 3NTThIes cFeAlaliol el TUad), Hoddd 3% 3NAT
& fIIF0T aredt & gdiator fRar I

o FTW o 33T urzde fAfAes & fow 3mr 3k O & Remst F awr
3TST-37619T ol ATl & ATY dledl T I&T0T fohaT 1|

o HEY § cled 33AT Ursde foiffics deaAs & AT dicl ared &7 9&Tor
forar arm| 3T AR O QAT et A @efr aredr @ gdiator foRT AT

o ATE HAET Aoghoaner (3f3A1) Wigde TAfACs, Uh oHEIR &y,
FRIFE & o [Affes T dus & a1y HI0T areq &1 eToT foRaT
T AT| Ig GdeTer 17 3feed & fow foRar smm o

e 3N YT YT & far AT dread ;T sSolifaaRer, T &1 ehlr
T

TATEIUS T T@TaeT

3MSTH3N17025:2017 & 3IIAR Rl Yerd garg GQ&for giaur Hl Hediched
Aholdiqdsh QI fohar rm|

9.2 I Ve g (HIseoqu#)

AR A faffest ST aist 3 AR & v dissequa 7 oemsmr 4750 Stel
Hret &1 gdretor fRar I dfe veaeew SRR 3 Usang R & agd
faffiea Star St & fov 4100 Fiex #Hied 1 gdieqor fhar 97| THEIAR3TE &
AISel 3elHIca HAhA (THUW) & dgd Ul & e & 23 Sfael sk qdeior
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AR fafdes fafaAtast AR sngfdedst & fov 12 e =@ glefor e
T

1000 THUA Tafoier el Tga T JHia-Aise e

ﬁ-aﬁaa&g@ﬁmw—ﬁﬁawwmgmwmﬁ%
Resadl, sifca & 1000 AT vakfoler e Tge (Tddl) &1 3fid-dse
37eMehet fohaT IT AT TUIET & AFH URA Uifergd daRee fafices, sifea
Ropeadl & Fed gl Hr afEer aea F TafRg far = i)

#ise W g & HeT &1 TrAANR gdeTor

Hlelell Aol & [T AlSel 3eTAlGT W&l & FEd & &7 # #A|F Ahae
gfear grsde fafAes, sgFaey # Sva 15 dler HleT & TTANR (3icAes
ey Ofen) odator famar g1 amew i dfaefes aderor gider F odeor
forar arr 3R Hiex HfSor Far3s Taw F o TS

Srer el &1 ReUR e 6 wdeor

oo A & Yedlel W RN Yahig & & THE Sl Yo $ha & S
fhar o ATE Ge US gol ahecaRed, YU & fav fAffed 3R &
Solaciddafcen dleX Al H eI« foham I/ 2|

900 AFY srccIfA® wall FeT &1 FA-HIBT HeATHA

#uY Afger arex gfefadr fafaes, favqw & dftfer A & 900 fA#T srecraifaes
el HIeX &l F@8e W 3iTA-arse fohar a=r |

9T & Hiex H1 TeANR giaTor

WSecgqUA YARRITT H AF ol & dled Hel dH Toarford Hiex ffser &
TS| FEr BUf F ANR X A # RAe {fEE, Sowee Fufa A
TUANR dicy #Hiex #1 ReAie {fEar, d wall, qo 3R sifads effa & fav
3TIT-376{T FGT ey & T Raae s, Aex {fSer Bagy w woaAsm
JfEr 1 Rearw @z, RIT §3¢7 ¢¥e, TUANR dleX AeX 3R 58% TTA3 R
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Rfreca & direamR afga 79 fAdetor 3R #Aiex O RBasw & 39 aaRk )
{fSor 3rges/caf@as &1 yeda forar amm|

g favw wRar 3gawdic FRARe fAfaes, affteery & afer Aex adietor
g #1 iferarse deFT R gATT|

=g faeqR URAT sgewdc HRURe fafAes, faeqw &1 oo #ex gdiefor
giawr, o0 A9 Afger areX gRfAds fAffAes gart wuiud 3R Fwifad
fhar arm a1, &7 HeAihe AR 3EG eUlell & v mdTa 6784 AR
3MSTHT 4064:1999 ARl & TR YA fohar arar 1| giaer 15 &
& 100 fA#AT gl & Hiex &1 FAafAd glefor e aodr g1 dgef, 200 &
31T 2000 ofiex THUH diegA &, UNT 6.5 THITS TANUATH 4.4 EF Wad
& ITAR 1 9 HINAAT AF Fell HeX &1 39T a1 3ile-Arse fehv 7w
&) qETOT ST I HSTH/SMSTHN AT & Uil & MURN W IR del &
Hiet & q870T S @ T gAOIT fhar arm

AR d AT Tl 99 AT FT AAASe BEmer AT

qq T AR & holell A AT TUT 9 G&T07 fohar arr 4| u9 fSEarst &t
FIFU-3T ol Tl HeX HI 3UAT Fh AT T AT, o
THAINRIE & AfgHces Brea & o Sfage Far @r a1 Jge ),
e 9dTg &¥ & HYT & v gui $r BT agd 9v sl yag HeX
ST 12T 27|

39X 9FT HT gL&ToT

JAEY e A sonfaaRer fafAes, Mar & v #iftg d§ afg e w®
3o 99 F 918701 foRam s am| 99 e &t faffies Beladl 8389 ) Felu-
3T 3og@lfeih Tall HIeX I 3YINRT Hlch HAGT IT AT| 3 GIET0T I Hol
WeR & T fFuer & 3f¥eRat 3 a@r o

80




9.3 3HT¥e Fell AN (3TwTd)
YaTg 391G Hedlhel HT R

fafdeet warg 3curg R_fAATAET, da 3¢ 3R gfhar 3@t & faw 330 @
& yarg A & AT Jdg geT JAO fhar I/=m 7|

qgws'craﬂa-?rr

THE 3uE3 # dor AR A &7 A T @l gHw Hufaal- A sNuaei,
3TS3NETe, fddite, AT S3EieT - TH/TE UIRUNS, AT, 3Ris
oo, foae, AW dEvaAva W Fadfae & H HulAdr, Fer Hiew
RfFatar - agd S s ssfega w fEes, was 9w dAdswic
Ef3am) ugde fAfAes, 39 + glew Ef3an) ur. fAfdes, divelare gsds i
el T - sfieY, TR 31 offager @fadsr fafAes, Regrae =iy
fafaes, anfe enfaa g1

u‘gwﬂﬁﬁﬁﬁ

g gafas sSf3ar Reod s uiffer 3R o, @edlced & AU

gifeifea f3acadsic Far #lex 3T fohar |

o HOE RET fBorsa vz T©ss 3nTEEae, dw@a3 & v A Tt Hiex
I 37eATeheT foham Iram|

« AW TS, H9S & AT A ol #Hex Fr 3ierrheT R I

o AW ST, gRIOT F T 172" IHER F A FHeX FaHeI FH
37eMeheT foham a1

. AT FEa Facdic sf3ar ygae fAfdaes, afdst & v A war fiw
37eMMehet foham a7

o AT ST U CaAldreler (Bf3am) wisde fAfAes, wbesr F fow
HRRIcAS® TATAYT Ydrg HIeX I 372ATehed fRIAT 17|

. AEE Fgrde weed fafAes, sRge & fav @d cdfisa yarg

AT A 37eAeReT AT I 2|
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#AHY g AoAes REd waIfques 3% g3, qor & fau A el
HIeT &1 37T fohar Irm|

AAE MeYsr Us dfgw Acghealen wh fAfies, =8 & fav
JhRIcHs OTAYST yarg el & 3 fhar = an 3ifasd
39Tl 3RTSTT St ¢a FfdfA shuel Terverdl, g8 |

AW UgE+ GNR, HIs & AU AW wollHlcd T 3iMieheT fhar |
ST FTAH SUATThdT IMSINAT 27|

AAY frolfey e g9 fafAes, qor & fav & woll #Hlex &
372ehet ToRAT 7T

A 3 Us Agld HURYA, Hag & AU cdisd wol e @
37eneheT foRam arar am)

AEG RIS 3T PBles AT U HTURRAH, 379 aTel & forw f=r dAex
T 37MTehel fohaT 1T AT|

#d Bgrde TEes fAffies, ®Rge & fav cdiga wal #Hiex @
37eneheT foRam aram am)

HEY hfold 3TTHE HeaH US N h Uisde fafdes, deols &
for 7/ war #ex #r fenfea fRar = an swer 3ifad 3uersddr
doolg UgIfelId SR ATl

Ay AT T 33T usde ffes & AT coisa war A
1 3renfeha fohar ram |

RIS

HTATATH Tarhord & AT wel Hlex Feamds glaen &1 euver qf & o
TS Bl THRAIARATS H HAhed & dI¢ TIVAUUH, FHAFFAS, Sidlel I clel
&z &1 gl $r gl

ASe ATSTHT

afi¥e WREE TfEaer & Her F ¥ A ST T AW TIERTAT
(TRINTHTS), SITA I a7 Rar a1am| Feaf A Fell FAed THEANTS
o ST 90 3R IRIRTATS ke Rear & 3nfehd 3R g0 dA@e= e |
A Foll HIET T SIRIger & 715 3R Flaur & dareel $T Sig 7 75| glawr
& FATelel & SR H aarar 137 3R 39 A, oere Acaier iR gafaa &
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& fe@mr g e Hiey, MR gAY 3R IREST & HA INRATehed FATOIT
| are|

=g afafafear

ST 17025 & 3THR Fefg el GUGTUT HAUT HT Hedichel HBeIdIdh
ERURER IR

9.4 TIX Fall aRedl (VUhTd)
YaTg 3cUral & Hedide HT TR

ay 2021-22 H 34af & SR A Yaig YAPRMTT & SR 820 el
HICY/FAT STUTGT T 3iRAiehed/ET0T foham aram|

YHE IUsFT

3Nt H Ao 3R A a7 H @l ggE Fulan, AEE #@gEER 9
fafAes, Ad, T w1, R, aer fAfAes, gisr Al Jsfad 3R Fpe
sf3ar urgae fofaes, 9% +aARRa Fwca Aiffes, ditasra (Fd), TR
sf3ar, A IRUST ugde fofAes, Siaa dax swheaR [ifdes, hafeat
3T Soid, seuy 3 fafdes, after vs after ffAes, dfew wiea _fAacs,
WRIAFH faffes, 31AMe Jols, TSRS 3yawur w1 fofdes, f&Eg
Sttt 3T W Rffes, w@ww + g SR W [fEes, T
eaifir 3uawor a1, faffes, crer Alcd fafAcs, wdiva deeihl &g I
ffAaes, vodivgd), fisvava, NS sB3ar ssfecaa o _ifFes, nfe @
JfcrAIfea 3T enfAer §1 @T9er 40 gfaed Igs JcAesa &3 4, 30
ferd Wrehfcieh 39 &1 &, 20 JicRid BEegiesdhd & & 3R 9w 10 gfderd
fafeaATarst, gateror et 3R Affes 3w 3o & o)
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Y@ 3R / gderor

o AEE YA CaAldlsier Sf8AT Uigde fafAes, qur & fav 4" 3Rk 6"
el Aifiard AT Foll Hic/sell HeT & 31 37ehl T 312ATeheT |

o HAEE ST Y B 3ifEAeT eolalial, gor & faw 4" 3R 6" &
5 ATH Fell HeX &7 AT |

o AEE Tgrde TREIRFH faffes, drark & fav 7 Jeehe @
37eMTeheT |

o GG vcag Ao 33T s, ABRISe & AT 6" T« ST sy
UHAT AT Fell HEX & 5 AR FI 3LqTHA|

. Agd vga+gieR (3f3an) uisde fafacs, #mgRig & far 6" ved
ecr@fae Fal Hiex &1 37RATHA|

o AEE vdivd fdAhe deX / Tdve $f3ar wisde fafAcs, drsera,
RO & AT 2" ¥ 4" AT Tl AI/TISE Foll FHeX & 12 370 FI
Hicsere |

o HAY NEUATH &IM, MY YT & folw 9 Jerey Fr 37ATHhA|

o HOY o s3ar fofdAes, see/aia & fow 2", 3", 4", 6" 3R 8"
TATST/3TRYIET JaTg HIeI Shr 23 TEITHT T 37AThA|

o AW A= ofF sfFausiec ugde fAfAes, AgRTe & fav 24 Jerex
HI 37eMMeheT |

o HEY WA IRUGT ysde [AfAes, AgRSe & T 60 SRMAE T #Hiex
HI 3720MeheT |

o AEE T Ay fAffes, qu & far Ty wiw ARfhaEE wol
HIeT/TAUHS/ETE3T & 5 3ol T AT |

. Huu Afger vz Afggr s, A= & v 7/ Far Hey/vavws/sar
T HieT & 8 37hl T 32ATehed |

o HEE ARG goenr ST fafAes, Twma & far 4 Ty 3uw
JTRRT/ZETRE 3| Hex &1 3720 |

o HEE NS 3Hae Us W SfEar faffes, qor & faw 107 secrifds war
HeT & 2 3T FT 3HATHA|

. #AEE Sow 3 faffes, g % far guw Efeaior
oe/TAUwsS/EUH3T & 5 3! FT 37ATH|

o HOW Beums Us Fuslt fafies, doads & AU 8 AR A ol
He/ATHAR Fal Tfeide/sal a1 #HeX F 37RAThe |
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99 #AgeIR g AffAes, Asrse & v 24 s g Hed &
372MThe |

#AEY 3 els, gRX & AT 67 3R 47 A well AevERy 3
JTRMBT & 5 37T T 3RAThT |

#HY Aty REd wafues 3w gfsar, qor & fav 3 A9 war
HreT &1 37ATHA|

AEd devATS, AP & AT 67 AR 8 AW Fol HeX & 3 3l @I
372MThe |

AAG WA RGN wisde fAfAes, qor & fav few Sua 1359 &
3R faffieer qdeton & forw srmee A9 #Hier &1 e

AEd guersiang sfFaudca fafaes, sy & AT 22 4 67 wall
siIoTel o 8 sTaRI &l 37eATeheT |

#HY #Adde 3f3A wisde fafAes, affees & faT 3" @ 10" =X
Reler ateq & 3 SRl ST IAET0T|

A U UeThles, doots & AU sol-ar-HACUAE Foll HeUEHY
39T JTRMBT & 7 FAeRT T 3AThaT |

A N s5Ee RS, #gRse & AT sadll3R F1 gdeqon|

HEY e fhdfta #Alex wisde fafdes, #alesd & fav 67 3Rk 17
ATAAR 9dTg dedl &l JHRATehel |

ATY g35 AR 33 grsde fafAcs, shq & fav 6" AR 1" dfdar
UaTg dcal ol 37RATheT |

Sl $ua 1359: 2017 & (R HAY Sie¥ U’ ShRgaad Wigde
fafAes, SaqR & fav sEmhE 3 #Hlex W 9IE Ty Iyad |

AF gfAfa i doat 7 sl

wihfaeh 3 AT & foU 3uder U e ared sSRmhH AW el W aRAT
AT & AGlE & AT W ATasa Beey Ae FfAafa i do & aer
forar 3R grepfaes A At & odeTor 3R Jeh H THEBIRGS & 3
% IMUR W HA/AT IR 7 g e

85




9.5 Huas yAETRITT

sf39a 3ga Ry AfAes, I+ F AT e e Heler asa
frees 3iifse

IEINHTA doeAs & 13 TodAR HeATell TR IIBTAS HeReT BEed & Beed
ST & T UHHINNGNS GaRT Fihfd I WIed fhar aram oa7| J@oRiet &
qIg $ YEAr 3R FFdIT RAE g&gd &1 75| TSliv 7, w9, weiw 8
3R ISTHIT 6976 & ITER fAEGd F@Iden afafafdr At Hr S|
AHifse 3mgen / wfafafedt & wor ey, Bos AR, ieiwad Rae, wee
AT 390N, od afdher, Fell Fegey, #ifaes wumer, sale dewrn, 3
SHIFCIAT, HTARTANIN HT 3Tehelel, TAINS HeJdTelel, HEReT e S
T ITEIAT, TUTYAT, 3iRMTehed, TaTg VAT AR FUR & AT srgaem anfaer &

Aud fiq 9 AfRe, auas F v 39 game=

dog N9 g s @y ielive), odwas @ 3w geaaa ogfa 3k
39T fhT AT BHA/FRGT S ST & T qUAT Toldl &l T @ o &
fOT QTR &1 9T gred g3 ol THATHRIE AT doeilhl & o AT A
g fafaes &1 gl fhar 3k fafdea sifafafear & o8 e o= anfda &

o IUESH IF IMYfcichdl effAe FT aRT 3R A HACEE & A Hufea
3cT &I S|

. R A, qFex 3R A3RTE =t F1 Hes SRl

o 3NOFAA Yarg &I F [a2ewor 3R 3eMhed YATOT 9T 6 G|

o GSUATA YdTg HleX 3R IARWEr #Aex & 32AMehed YHAUTIAT hI HATETT|

. 3RUE, aftifcgs IR AHAPANF JEnl F Fres Fal HleX 31 H
qIE |

o N wETUE wgfd 3R IUAeT fRT AU HH/ERE T HeaTe |

. ﬁ%ﬂﬂ&#%ﬂﬁﬁﬁﬁg@ﬁlﬁﬂmﬁﬁwwﬁmml

o Bl UTR, UISUATST Hesl IR AT dolarel & FeIfiel & R 3| Raa
% Hodichel g AT FHIHIOT|

o e dISiEr gl & AT wfaied 3cHole HN|

o Y Y& & geATU HR HMVT 3T IR FHAHON FH ITAT I
IR
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AUl FATUTT H oarstar 9.2 UfArd 3R o FATA H ST 2.14
JfaRId T FUR §37 &l

doisl Fare & @l ggeldil, #W, Toguen A fafeer &mmi @
3TATEA, AT IR Togwst AT FoorEr, vogueh & fAgEor 3R
FEAIIOT T AT FXA §T IFFHAT I I3 &

YiRAETOT QTeAFHHA-ATEATA

9.6

9T Taed SsfEcad Ifade, A%he & fov "Hade), R, THa 3R
Sogel CfFelohel AoRHAC" W 3-HH & fov vaAvdve feenfadet 3R
¢S & IR AR & A T W e &2

15-16 eI 2021 & SRMT RIS "Fell FeRIT T e «w® 3-
gTAI8ToT UTSThA & foIU sarear feam|

AAH THIRNTA-ISINATT & faw feareh 22-23 Sfells 2021 & aRi=T
AT "ASTellol, IR, AT 3R Selagl deheiledl AT 3R 37eMhaT" T
S-YTRASTUT TSI & foIv earearsT |

6-7 3t 2021 & R IS "Ipide A FHEesl gEaw” W §-
Tollgel DI & foT IrEgeT |

o9 s3ive, I & v 2 AT & fov [y ia-Reasaars-
gierafor|

qATaROT 3réeT AR ($FEe)

gfator

SHYUS T GEToT AT H el wligior, eafaeh A, delld A, Hhd
greTor, 3y 3R yHer weror anfAe €

9T qHaToT

ST GET0T & AU 9HE Ageh Yo G fafATar, wReNs sy,
T Jfcieral €1 el HeamdsT TdeTor & faw 3mssdr 61373, Siwawd 55555
IR vTHATA  AEH F AR GETOT fRAT Sar g1 a¥ & SR wHd
3Usierdr & AEH TAUSE - HIgFaey, W AAA 8IS Iicsore, UHATH
deled Us farerw (W) faffies - wracy, claed sfsar gsde fafAes -

87




B 3R farerment st & Sf3am wigde fafAes - wRwe Bl

eafas qdiaor / AT

tafeish qdieror 7 gA@ afafafeat # cafar afed, geh-vahigs daX & A
8T & aIdeRoT # €afd garg AT 3R SIS A AU i g1 gHl-Uaihiss
el H HTATATE & TY-ATY HAIA0T dledl HT qGafdehg AR AT fomar
ST g1 &afr AT & foIT Igdhl H T & fov eafa afdd AT & & e
T AT g7 f8eise 3R AfAT fohar @ g1 a¥ & SReT wo@ susierani
H AT Acq sf3ar yrsde fofAcs- ARISE, AGe Solidgsd 35cH 33AT USde
ffAcs- @RFaR, Wl fAfAds- FRIFT, THUSR3N CFelelloliel  ISdce
fafAes - @R, dydr derols (3f3am) ur. fafaes - dmear 4

oelld ATY

Hoa T A fBomse ufased, g’ & forv SEer arear @ arfaefer
delld AT foRIT 9T AT| Ig ddAtd AT 3R AU drel 3UR0ll I 39ITT
$ch fohdT ITAT AT| ATT FYA G&T0T o AT fham 37 ATl I T 3TeTar-37erer
dledl X foRam aram o1 T9E# dled gard 3R 3igarg Igd fafa # o1l gdigor
3 g¢ot § 50 8o @I gfcd I # foham aram | RS & BEE & §9 A,
50 f&#T, 100 T 3R 150 AT AR & el areal &1 9refor fohar ar=m|

sFd adreTor
T GUETOT F IelaT-37elT INgfcadl T husl TIETOT AMAA g, Teh 3R
TARNINSTS ITARIAAN & TR Fai1d gUisT qliefor AR X R gdiefor

THHNRIATS A 6T a1C 4| a¥ & SR 9oE e A TAUSI-hIuFa,
Ael-Frer &
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AW 3T ot qdieqor

TS qfeToT AET & ¥ Iiell & Mex, Y aferq 3R a1 Fa & fov B
STl g fegd 3T, TIRENE doacd, Yod 3U-faurwensi AR aeh &
A & v wia qQemor fRar S g1 a¥ & SRe vHE amEe HAEd
ATHTF TS Foided igde faffes, Aikars $fEar usde fffes, smsdisuad
Hrex faaATar enfaer )

NATHA

SFYUST I 3ferereT afafafal 7 o, eafaw 3 wafer S @ifye Amadst &
37eMeheT QiR B

FIT F9T RHAT

$YeT HAMUCSI & 3eAhed H & HIX, FU fA¥eh 3R TFgeRIA &1
37emehet QMfAS Bl a¥ & AT 9q@ amgeh AT SeiaATel deX BR et
CFaATeliolol, heldiel SUlicH PiFCtoldd TolfdAcs, Siis sf3ar ursde fafAes,
THRTITS, AMHA Hfase dfddsT tavady 3R Paia fafacs a1

eafas Rl

tdfeleh HIYGSl o 3eAMhed H €afd TR AR, tafa 3ieneius, e v,
HASHIPIT, MFcellhRR, [Aodel heeeR, tafa Ald 3R «afa R gomelt &1
3emchel A &1 a¥ & AU yoq@ agept H HAAY erer Ay, InsHTe, g
sfear usde faffes, Swew soifaaRer ot fffes, aArma Sfoases
gfdas vavadr 3R Pt fafEes eanfae 31

afa AMIEs

afd AEET & 3 H T AR IR-TIHh IPR & CHIARL, TR
UG, THUTEE 3uaT, T R afa dhas afde &1 av & gk
YHE AEh AHH T IRl BN dsaecls - e, CAeel HNIN -

89




FIIFIY U

S J T

Ydlg IR sl HGA H IUGET Feh TG A sl SIS & A
3MRRT &1 39T &ieh fham arar ol fée aw 3reagst @ JeArad AR
dIEdideh 9aTg el & o 3ol ey YT T g1 3fIHTel sl IRUMHA Teh
wyééaﬂﬁamﬁqﬁwﬁmagmﬁ

9. 7 fega awsidhr AR ardr sierwe gAwrRITer ($8we)
faega 3erieha g 3Ta ARRYEAr fdegd AT IuwoN, SRR,

AIhaRI IRRNGF 3 F Fafoord gl FAERer fafe gr & faegd
q&T0T 3R AT 3YRON F FaRF 3R iHTse 3Red FLdr ¢l

JH el

dTIATT 37MMehe] JIARTRATAT THT TR & TUh YhR & dlIHATT AT Tl &
JoleAlcAS 3MeMehed & foIT 3I=a gRYEAT avAE 3R ARTT 3RMTshaT gonferdt
¥ gafsara 81 yAemRren WEATE-90 Aw & IgEN 93 AfRud &g d
37ereheT Yot & 1 gaAfSSid &

Ald-Plecde HioweleT: ISHR YATHICT 3ieAMhad THIT TATHTSA 2022 33T &
foT oy fhar o wadite & &fose fhar @m gRR IS I IR
Hforsier (50 & 500 33 Afeaad) 3R Flecde AYS HT 3UJIT Ih AR o
I SR Shiclsied AR T F Shicsie forar =

oMaTer AIToN, Teilehold @aRT YRS "foFcifeiehel YATHIEY Fedma= Fiaur &
AT Wi arell IRATSTT U g1 a1$ 81 glaem & v 3maegs @il 3uehor
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g frw a1v & 3R oot Al & IRl & v Fafaed a7 e
A9 &7 el fopar arar 2|

TRl [AffeT UPR & YHT AT 3R AT Igaon F 3aRes 3R

AISE 37Tehe AT &l

facd a¥ 2021-22 #, $8TST o U F ATEATAS 3AThad TR Afed
faffiest 3cel & Sersar 115 amgept T NMGRIFAHT H W WA & AT
ST 460 3ieMTehe HIT fHT| S & T&ar F 37eAhaT RAE off AR & 718
3R ImEeT T AST TS|

taaa, waerener gfa A 9fa 10 Iger & T 40 3cUier & 37RMehad H 19T
o TehaT gl

9.8  3Ter JfAIEor yAwmer IR ACAFH yarg gl

e w

37eMehed, Hisel 3fefAleel wlieior, aifaelier gfafsar oderor, amf¥e t@y@E
afafafedl, wEd Infe & gefa & ggm afafRfter & g e
Rrafaf@a o anfae -

o HATW ATWY TR TWRITIF US FEIf Ygde fafdes & fow 3ialer 3=
dled wfigior & fav Fouifod fved AH3MEC gomel & fAT quAA
Hherdqae fehar arar |

o QY IEASUAH TAAES & T goh ATSES Toll P & Alsel IeAlce
TRIETOT NHTSTATS IR117 ARGST & IHTER Q0 fohar I

o URHBNRIAG CaRT HAY FeAd TRENH faeada@wa fafAes & mqfd
fFu arv 3T dveaR & fav aiffs tErwe d@fagr &= &1 meer
fem 3k 38 g R

o TOHIUEIT GlETUT URRAT & IFAR TIAVHHUE FAERMAT H Fadifeld
UR3MIC YOIl & AIY 381 dlod! 1 TaE]d AT TETT fohar |
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fdSier & dfred & FdAdH FEROT & HUse/cgfAaT = & for Awd
thao! grEAIE YT SFAdiolel &f3ar Uisde fafes & fovr Esufea
IR

TANHISTSTS T MERTBABN & ITER HAY HReh helod FEZHCH HIsdT
faffcs & AT 14" vadl ghe ared WX faier gfafrar gdraor (EB3mE)
forar arm|

#EY faear SN At & fAT NIMETATT IR 117 & AR a7
foreTe & foT #Hlser iefrlest T80T A & TG =T TIed g3 7|
TTEdr dTeR & Sgvidele [@Ferd gu (Sidivwsh) & 3mqfd fee v
seT ATIReT ReeA-1 & fov voaddt fFar a=r o1 a9 & gher Sidfvast
A ved AEeA-2 & v ard eRetr s R )

THARRATE garT AT fafFas diuees fvcrd dX (Tadivad) derer
# Ao frer fSdae BRafad # 3mqfd i g Ser-afr st
(ATse: 3uel ¢ftheh 018) Fr T T&aT & forv wuadr &r a5 ot

e Wsseguauyd wWor 1, 2 3R 3 & &l d Sl FWoT & fav
disseguauasl gl T W THEINRGTS Rl HRifead Jde AdeT
AT Yetlel Yool (VhUATSUATH f¥es) & fau voad & 715 o
THAIINTS H TAffes garg odietor giawmsit A Sivew BweA & fav
3ol dst/3RMMehel HTARAGATHT I QU fohAT 91T SIUTH ST AIFCAIX 3IS2AA
HTATETH, THUTYT $r g5 MR Fail AT, TR Fall aRedr 3nfe &
forar arm|

hseedU Yotaey f3dieled & dgd aiel A Afficd TUEN W gEafad v
seeg Al & v TEAIvdv g FsseqU @ WA & Gao H ael Sl
AT (F8eeqU) & STel MY IRASTAT THET & HIY 3Hefdcll HRATS I
Y| & gy Fr 37afy & v Jogeardr aRASAT WA AT HTRIHRT B
Teh AT YihaT ogel H S-TROT gald gifel fAeetc3il X arg-siel JAmeT
forw| T 3 A ufskar Afemor iR -wRor yaE 9@ & wesl A
SHHT IO faRelvor fohar aram gl
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9.9 Ay gHepRere R aRAeeT @ (vwoed)

ENGICICE RGO 158

a¥y 2021-22 & alreT e 300 39w udretor 3R 160 @rE" odieyor
A 3Afed T 1T

fAffiea IUIFAT3N AT INARIRAB & AR Ae=fafed gderor fee am:

20" TAdl g dledl &l ST gUeToT [3ffiea gt & gdeqor
[ER il

faffiesT amgnt & T areal &1 31fe gITaRoT TeToT|

shrleifeh IudEn & [T Sue grad &1 €8y JigHles TRI&ToT|
UssoggsegU el fafadersT & q el & fau 3argeT odeior &
gATT fSEd SNad I, IEARN 3c@oled, 3T cdid 3R dvAT
HdrelsT fer gl

e dfdd, W, foffic fag IR srgdcws saa &1 vasidde
o{YaToT|

fg=oT areq 3R TFgUey &1 TATHTAET GlEToT|

TRATY] AT & AT dreal &7 YHT °sh 3R SliaeT =k GleTon|
gredl T gic arsfeer adietor|

faffieet geal &1 S€& gara qeTo|

TUI3TS, NSTHIT AT UTHUAS AT & 36ER dledl 1 FFfaed
ufRer efEa|

facca a¥ & e, IR &S TRAST & &1 a1 iR 377 § ar qO & aE|
Tl T & IRASATT o quidr & fafdest wRom 7 &

aH A &

o AT ISATIR F AT gk Alsel 3T

* AEY ISIATHR & fow 800 AT Jalt adrafor

* HIY3 g & U >aer qlieror glaur &1 3emger 3R gddeor
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« ATY gl TINH grsde fafAes & fov aredl & fav garg yeets
TRIEToT|
Aed @ Ew ysde fAfies & v areat @1 vaw vede wdeon

A Tl TN grsde TAfAes, gexiere & fov weivr g & &9 # SR
9T & O 3T Yaig 99T dledl & GIT0T & foIv Ueh ANSTell & 9Ll
foram sram a1 @E glawr 65 SR gard 3R 120 H/HET Yalg X W fEoge
ATIEST T TS XA & U 3= garg 70T aredl & 9gdie Hedihed &
for Basa 1 15 &1 Weur R 91 A UEr g1 gl B de died
(ThdTdn) AR gice dred (&dl) THHINRAE H TIUGRHE ¢k o  H &ifds
Fufa & wufta fv a0 &) oqu & SOE aled H FARNTGIT e T efor
oTgeT T GaTd 3T-37e13T Bl gl HTRAT & NI, dled & Gorol 3N & g
grel @fh T clep NI T 3UAT Hlsh ATIT AT &1 8T Je3T H yaig &<
IR gEma Fr i fhar Sar § 3R 9eIT A H O 3olET-3e4T gald o folv
gI&ToT I e |

Hdad fivdive it A9 vodfivadt F AT sAFe) AFAFa s areal
qdiaTor

fafdas ducers fwery dev (vodived), fAeadaq@d, & UHHHRETE &
dledl W 3T Ydlg GUETOT kel T 36y fohar, TSiererr 3uaier gdr 39arg
TETT dgeil & HET [ H TEETA WFaRe & yarg il @did & &
forw fopam Srar g1 dred teh ST Al ganrT Hdifeld 8ld § 3R dled @rele &l
Teh Ule Tl & HAEIH ¥ Hifeld 0 @ 10 & SIT &haArs feetel qan
faafya frar sar 81

CEC-RAT & THHINRITE H AT g8 MR g5 Foll c&e BfAfodr 7 ey faan
AT AT| THIHSAEET dredl & v gliefor oigel #lsiel U A ARG garT
T i Sl aife oefor a3t 1 Q@ fhar o Fdh| IaeTS
Udlg Uh Heclkeol hegIdRe T#9 ¢arl aefld fohar STwem| aredr &
eI & fIT Teh 37 Ueddl o Yerd fhar IRT 1 TeT0T 9 & AEIH 4
galg X I ARG & garg #Aed &1 39T ok hr el qdietor il
gery (3TH Uell) & garg IR dHHAT S HIRET AT gad giEHe (W)
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3R AT gy (8 @R HT STwEl| 3Ear WIetor & fw e 300
dredl T qeToT foham aram|

800 A et W yAfF reaaa Fam

AEY MSSIHITHR FHeTehd o THHAINNSTG H "TelseogUhtal H 800 AT
el T IR 3ETTT I & foIT T IRIAISTT UeeT $rl ATaeTehdr &
3TER U GOETor Giaer IR &1 S A1 IS dH yarg X F Ay il W)
A HEATT fohT U] G&T0T & SRIT Udlg, @M Gald, &Yl &l AT AT
fagtaor 3R o @ied AT ga® a0 & fav 800 fAsl urg eiwer &
i3 geded &1 HAedihsd| WA & v qdieor #Aeaw Taoe 9ISt ol
TIETOT T ORI AUAET IRAL ATl GETOT & SRIeT, ¢Fe o # 3iftehaA
AR YA & T At gelele garal W gAer fhw v didedr # avTs
yaTg &Y 3R 991 (A 3.3 YA 3R 6.7 wH/TH) REgees )

tafiiamsTer & fAv R geear wdiaror Rgafer Rar

TAGHITSUS & UHHNRIMS & 3 fhar § foh a8 A0 ol dI&1 &
A 3ueor el A e 9ed e & fAv v AR geear odeor
giaem T Y| 3@ Fiawm & v qleior $el & e} 7 ot #v 3afe &
foIT guRAgRes M9 IIATEROT AT MTRIRAT gl g1 THUOH & 9rF 3Yeley
AT giaur & Fifed fhar amn AR adieior Wiwed & far amver,
gt 3R 3MEAT I 3MITRAIT A A F T Tgaifad fRar =) ek
gieaT FEufaal & fv e @G0T areq 3R U =lef/ae ared &1 gdefor fham
T

9.10 ¥ I YATE YA (Tessequaned) HR aed Ffaeas Rud dx=
(refiam)
qiaToT/3enshe foham T

400 fAFET ¥ 1500 fAFT 3R & 19 varg Hed & 35enfera rar =ar 33k
3fPeeT TgRt & TAT ST 15 Treal &l gAeToT fohar Ir=m |
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Aad Feer Amder yizae fAafAes, qor @ 3000 A SvaATE FT IerE

THEBRATE & 3000 AT a1 drel Solaciddaiice Fell #Hlel o 11 ekl &l
sl fhar 81 I8 giaar & 39 de gaeerer Fufaat & Hfese fhe v
T9Y 93 gdig HIe H T U g1 AFer gy Ao iffeaor, AT ueer TR
& T TEERRETS T 931 ST Yarg TAIRMET H yaig Hied  shfose fmar
T Tl A Hex AFe-faur A& o aRASr F JenT Sy § S 7T gewr
% ATl &9 H Uil &1 hAl T g7 e dlell FfAfSsd IRASEAS N & & vh
g1 THET AT FT Ul fAUT H SN, S AT 3oold H U WA F ST
40 TR TR oITSTIT W IHT &

AFH Arwpic grecH yigde RS, I8 F AT IR 4" 3t 2" (4 §&9) &
gredl T THUS qIaqor

HOY USaH dlecd ol TdAUAUY, ArwsT & faw 50 & & 150 & 3mer
% 6 SIS dledl W IRATelT 98707 3R gresifele avor gifar adietor fhw
AT | gETUT THHBIRITS & dled Fideersd Us RO dex & 3mAfaa Far
AT AT| ATedl F U JATONHIOT & T qdator R am=m or| A9d 39
IEY ®F { TETOT & B

1500 fA#HT SuATE FT 2RI

HAY A& SELACYUA, IEHCIEIE & AT UH 1500 AT soFcdvafes woleiex
P hfelsiec fohar arar Al

Tl AT ATl T 3AHeT

a¥ & SR AR grEsegAead sde faffies, aiar & fov 650 fA#T wol
sAleTel 3Tl & 9ier 3Rl ol 37eMehed G fohar I
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9.11 FFCGLIAT Fo[gs SEATAFH (HTwe))

Hewst dFa, Fue-6 I TRAW FUT F ITANT I T HES faedwor
&d ya1g $1 gHEIT

Fo[ue, IRTAT AT ITUTRA WU AFedIX Uhol @I 3UTNT Hleh TSlTs

A, f3STgeT 3fefeholed, Yalg dedl & 3q@u= 3R A, varg gonferat
3fe & v dewsr e f&u )

e av g Wiewst Rgeere w1 faor @i femr @

Tolle aled & fHarer %ot 3R g ol |

ek fAFER &1 HAruwsr faeeyor)

TR I8 & ALIH ¥ YdIg HT AUHST eI

MR 3T 3R Basa TMyd T a1 a9 & fav 350 UAdr SEhe
ftheey 1 druws! fAHeRrE|

50% Felel X WIS dicl dled &l SAMANT Asfor|

YR 3T &7 Tdl o9l & [T 200 UAsT She Thoed &7 HITHaT
e CNET

qEIFATS dled H WU 3HeTehioT foham aram|

T Solole aTel IIsY & HFelere |

YR 31T 3R 39S MU &1 IdT oha & fov 14 3T U« S&he
ftheey 1 Hdruwsl fAFeRrE|

diel dfea H duksl Ao fhar |

39T B & Tl o9 & T Fell IEE aTgall a1 HUhsT [@eeler |
IR BT T Il o9 & fIT $& 20 39 & dhe fheed I dwws
Alsfolar 3R FHerE|

Tl AHISA DI IdT o9l & oIl dFhe heed & LA U89 AeeH
$r duwsr Alsfeer 3R @]

JdTg d9T Pl I0TAT el & ToIv THaTer fegifdd Fall HleX 90 & gd
yarg 1 337 TR fAegeie fhar sdr g

HATgIel & WY IS YUllell & AU garg fAeee|

i 33Colc H Ydlg &l &l Jdl o9l & fov gsy Hfawles & fow
aTE FerRIeT|
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TadAT H WUEST T 3UIET FA §(fo1‘|o1c4 & yarg [FAart & egad 3R
faffesT 3cHTed W aMedR TIR aTdl Telld dled & gald aHell SR Lo
TR 3fTEYT SR fRAT ST T 8

9.12 &ifas AT wAeTeTeT (dvave)

ay 2021-22 & SRIeT &l AleTeh JAWETRITAT &1 Toied Foiol 112 oE &, T
AT HT IS voE Sifedl F AAT TR B T dHr aifer aifAe § gor,
FIFCHA CIAAT - FIIFI, TgH+EIET (373 wr. fafaAes, ufeesa Ame
ar. fafAes - qon, 9e (HRd), TWER fAReTH JAWRITET - Ueliehold, THRT
faoveh AR - HISRIS, HNSAHITIIR - dHedddhs, I ofol TS,
BISCeh 37eMTehel - Ueats IR Arvguad - fagaeddqiA|

e w

@ @ored § Sad forw gaememer & 3, geddAd, Aade, g,
YT, &I, §ef JTET, R Fof 3iRMehel S W 1A e e

o I Fel T, sleT

o TR AeepliAeh gafsiey Uisde fafAcs, refar

o HfAF s fafAes, qor

o 3T ASIT dleeim ursde fafAes, asiqu

o UZH + gRR (T3 wrgac fafes

o Talee 3f3aT fafaes

o SURARN A3 3T ursde fafAcs, gexeg

o fAcraTehf ST we Sf3ar yrsde fafAes, HRIFTQ

o TIUTH, FINR

e TIUATA dBhhIX fafdes, Fa 3R BdagH

o TTAT ETTHCY Usde fafes, ek

o 3f3ga FHfoeee afdds, Avsr

o 3RIA 3T PR AL, JeAs

o 3IMSANS, FHiolhls
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o #HaR GHA fafaes, warpoH

o I T Yyl fAIA0T

o TH-CHh Soll-ITReT HiGHST, TIMTAY
o ACHAS, 39 orell

o U Ydel Fall HEA, Jeols

o UACIIHY, FrIHABAH

o AU IHAUA, TeAepore

o 3Méua Ef3ar fafies, #ifca

o A, qUI

o AT g=5ie, Fifca

o A AT IS FEU, favaedqA
o THEIA 33T, qOT

de=ATdT, I

W@ WEe I
a¥ & NI fFafafld Arse 3iRiiee H Fhadgas X f&u e
o AN Fell TUeA, o - dSIT Sold
o ol 3 I WA, P - dga1 S|
o THAS A IR glorAThaT, PR - aotel Hlorel
o WHR faRaAwd gAY, Teliperd IR e - dgar dw
o 3BT IW Fea hadl, AcaARFHs - I doid
e ST YUNCS URIW - ALEEIR - gard sl
o S TodiwHd!, afciadATar--gard et
o 3E3MS, Uolahs - Bfoed MR At 3R s aa
o Todiugdl, aferdsder - garg I
o T T HITHT HRARA 3H(h el fAfALS, qaroR - a7 Sold
o T AMEMUMGR &Idld hiAwed faffes, Hifea - I doF
o dvgTadl, favaedqid - A5 Sold
waeremeTr Avesl AR afafRft ¥ et yRiator sdwa

FIfIs-19 A gEfedt & Tord FARRIeT & 53 UiReTr HRiEH Hiedelgd e

ds & AT ® 0 JERRIET & HHANAT o A GaIRT  ASd
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ffaf@d 3iearsa wfetor FiwAT J§ Irea iR e gaedas g9 &
HdTelel TohaT:
o "AgIdlol, WK, U AR gelFel-ceheilehl AT -10-11 A, 2021
"feaTe A3t w1 qRE” - SIS BT b AT HieTolsd gAY,
qeTerhs -7 Selrs, 2021
* "IMSINATA SR & AT garg Ad/3ienh" -15-16 FJells, 2021
© “Agielsl, IR, YA IR Felerel-dehelinl AT -22-23 Fells 2021
© ‘TR I FECI TEW” 6-7 IFesR 2021
* "AgIdlSl, GaId, dI9HATT AT 3R 3iRMehs" 28-29 3feca 2021
o 'R N BEdsgas (dShE) welr Aefler U3 Rafafauers 29-30 FAdsR
2021
* "3rold ol Yalg AN IR Tdfieer - g iR 3t 12-13 Seady
2022
"fofFas gEaied Foll HASRHAC TS sl gram” 16-17 AT 2022

el IEw & fow 9w

. HEE Aodw, A ud, I & U s WK o Segdicd @

hforsie forar I
o FAEY Uit FM@ANT Us ¢fSer Widds #uell Sseguelldl, GIET, &l &
T R S¥zdcH & Hfowe fohar =T

9.13 TR Fal e (TEdTE-20 IR) 3T & oo

q{&ToT/37eMMheT T AR

2021-22 @1 379 & SR 20 IR TI Foll R (VUHUA-TGATTS Jern) #
ST 248 Tell HICY/Fell 3cUlal &l 3ieiiehat/qdeTor fhar arar 3R gael gar
giaer & 193 & 348 991 AGA drel 3USRON ol Glefor fonar am@m| giaer &
TET0T R & AT 3iRMiehed T 3T 91817 60:40 &

YA 3YHIFAT

SO AEH H dd IR AT e i @l geE Fulen, seifea sedr 3R
e anfde &1 Aed Fga-w sfear fofaes, #9w cfaoh Wwa, dvegua,
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SR, 312 ollels, THAAT 9T Haodie (3f3am) usde faffdes, demar sfzar
faffes, 3mS3dive, AEare gsae Uisde fafdes, waw sf3ar, weu+arat
(&feam) ur. faffes, frdfent siga so= fafAes, da (33, snfe s yqw@
IaerdT §|

ST F IEET § A Foll Hle, UHT AT Fall HeX, dIR3NT sy #Aey,
FEwiRTe, Yoo, aiéad, UerHIe, JUATH, TaUths 3T eMfdAe &1 3R &
T, oeTerer 40 9fderd gegAe Jarg HieX & fv §, 20 gidrd Ve & fau
3R T R_feT geR & MAex & (e gor & MAex) Qeor F e, A,
tFHd & fav 30 gfderd ared 3R gegr 9deTor & faw 30 yfderd 3R grem
IR W dled 3R TR Rellst ared T &7 AT FT Teled, FIA INTX 3R TR
Relrer area &1 o adieor fRar ar=m|

Uded JLT H, THE Akl H o@re7er 55 FfaRrd TelAAeR, 25 wfdwwd fere
I 3R Qv Jffe Aot & 3ma g1

ST AT

o AFH NSl BgU g U=, W & 386 A FEHATAE F
T ¥ W 3RMidaT & fow ahr fam

0 TSV & 3IEER JogMliclh Foll HICX TACUA & TS & v #Aqd
HISHIATS, TooTg T AT AT 9 FERAT olissT 1 & QU fohar |

9.14 wfdraor femer

ARSI giveTor FRiwH

& $-3MSASH UTeTHA AT e U

0 "dleX AN US fSEIegereT SoilfaRer o $-3Msdigdl uradsha 26 & 30

SIS 2021 deh TSI fohar aram o1 3T YRIGTOT GTagshe H HRereh!
% 26 gfasfarar & smwr fo|
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0 "3l daoeileh IR ST yag HeX @ IARGTar gafe” 9w -3
greashd 6 ¥ 10 RAdeR 2021 d& IAfSd fohar s/ 3Ried areasd 7 7
gelt & 12 gfaenfaat & smer fo=m

I gfAeTor FEEA
a¥ & SR AFATAAT TSI YTAETOT FRIHHAT T AT ThaT ITAT;
o 6 3R 7 e 2021 H "Urpideh IH HECS TEH W S-RIETOT
UTSTHH
o "HAT A, gama, dgA AT R 3" W S-UfAGTOT arsTushA 28
AR 29 3rergsR 2021
e 29 3R 30 FasX 2021 & A W BEERE For HeRo vs
Refafewea" w g-¢fT FF
0 "3edAd ST Yalg AN 3R FAeur - Bga 3R 3 ov s-giveqor
qreashd -12 3R 13 SeIadr 2022
0 "3eoic A/g Yalg HYA IR THOT - A R IIE" WSRO
gIeTshA - 23 3R 24 wEd 2022
0 "ol gIESIhles] Ydlg AT 3R REad gEdiaRor 9T 3-9TALT0T IISTsha -
16 3ix 17 AR 2022
RAffeT Toreal & 44 IOFIRA/FRTTERI/ENTRT F 3WRad FRIeor
FIRAT H T o]

Ipfad 3ifererge qiIaTor FIHA

a¥ 2021-22 & SR fAeATAf@a sefafaa Hiederss wRIeTor AT frar aram:
o HOY vl ssfEcue afdas vaueaddl, A%he & fow 10 30K 11

ST 2021 &Y "AgiAloN, R, YA US Folde! faeiehel ASRAT TS
S| 5 ARSI o gfefor wrRisher H smer o)

o AaH U 3ifua HuRee fafAes, Ie=1s & faw 15 3R 16 e
2021 # "Fol ASRHAC US SHfeere"| 25 YiAAaat o giuaor
FRIRA H HET o

o HTY HeR REEAT U UehiAded fof@Hes & fow "Agrdien,
MR, UHT US Soldel cfaadehdd HAoRHAC TS Hfosee" 22 3R 23
STTS 2021 &1 IS foham aram or| 5 At / JfeiEr o
gTeYaToT HRAKH H HTT foram|
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o HGH FAY caFAIdTeNe 3T wsde ffdes & v "I war ey,
UHT A TFoll HICI, TATHS Hl sall-arF HeX" 26 sigex 2021 &l
ST fFar I a1 Tete & 9 JfAeRatr o ufetor SrRA F
T form|

o HEE uEUdsA Heioric Hidde isde fafAes, Ha$ & fav "valy,
INIMSTATS ATl & AR Fad@d & fav gfas e gamw
Hex' 28 & 30 feasw 2021 & R 3mafSa fRar a/@r am 19
NTAFIRAT ¥ gfNeTor Hdwa H 797 form|

o HTH s3f3ua 3ifga sraRee fffes & v "ava/ta asuasar &
garg AT 3R 3" e 28 wadl 2022 & Imfad fhar
T 41| 20 TR/l o gfeTor S # Hrer foram

3WIFT  HeJhiad UG wAwAT A B Heel & FA 83
IR /TR /G AT & 1T foT| THRHARETS o &t 23 S 2021
T 14 3ET 2021 & SR 18 SIS Uoldhs SET & folT Teh 3fAcs
Searg ot 3mfaa & oA
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T @ TRt f R
Fe[3s Fed REdT sEIge H e aRwg #r

e fAavon fir JdEmader W R

HA

g "FolsS heldl RET ST (@asd o uae, 1860 ¥ dgd
Tl T Taed @) (A 3T "THEBRImS" #Er I §), Fiohes
ufaH, dTolaanls - 678623, UTddaahis, el o dcdrd [Iaiul T @IadeTr $r g,
S 31 AT 2022 & FEAfT & HTAR Jofel-97 3R 3o Tl 1 gaATe av
& fov 3y IR 77 @ar AR wIeaar AR e on 3R facdy faaren &
ey e FAgcaqul @ichel Afadl 1 AR MRS B

gAN faaR 3R gANT Hafead SRl 3R gd QU v Tuséiatvil & 31aN,
Y 7 e o vt adfds geestt & @y IR e R § 3R 31 A
2022 & 3ITER THHIRE & HE, 7T @ S T TAT 38 a¥ H FACT
a¥ & AU ehg TaTe & HaY H #ARd H WA Fdighd o@m [fgial & 389
g AR fAsuer Tfehor Yo e B

Hd T ATUR

v €SS e ISl (THT) & IFER HT §l 3T AR & ded gAN
SFAcIiRal & 3w A RAie & e faaron $r orar wem & fow o
qiieTh I TFEASIRAT & 3eo@ FAT AT &1 §F HRAT Teall @SR (TS
Th3eed) HEUH CaRT S AR Higdl (H15 3% THFH) & 36ER
THHARITS & TG § AR A &5 3% e & Iqar 3w 377 Afds
SRt & qur foar 81 gaART favarg & 6 g 9iod S@ralieT | gAR
AT & fAT MUK Yo e ¥ 9T AT 39YgEd B
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YA JA@ILIeT A

ALY JQRET HAHAS d HAS § ot gAR WR ol &, g\ 36 &
e faawolt & gAY S@fler 7 §e@ 3RF Fgcaqut A1 3T AHG H
AT ¥ A e FaRor fiF gART JTE@mOlIeT & e A, 3R 39 W gaARr I
I & T H Fafaa forar = o, 3R §H7 3 ATl W37l T YeT gl
R 8 TEY 701 & AR YHY WORIET AHel H R, goa daradar
ATHC THHINRITS T AR 761 &id ol

e faEron 3t 39 W dEdas i RO & 3ramEar 37 AE

g AT F U THHNRETS 1 Geus GFAER Bl 3T ST # S H
Rae 3R efomel Afgd arf¥er RAE & nffde Serehrl enfaer g, oifdher ga&d
e Qg 31k g o@r adets Hr RaE anfaer ag7 g1

cdTr [Jao 9T gAY T # 31T SeRT R g7 & 3R &7 39 X oY
ff YR F M PN T TFd FAal P &

facd favor i gl d@ralien & @69y #, AN FEAeT 3w gaenst
ool g 3R 01 e &, 30 910 W f0uR a1 § & 1 309 sy acdg
ol & @y #ifde T T 39T § I TART WU & GRIT AT 3egdr
gred fohar I A aFdd # Ield 9did gidT gl

Ife, §AR @RI U a0 #1 & IR W, §A7 Tg by Aarerd ¢ o 380 309
STl # g FAcaqul Iedd fGaxor §, o gd 38 a7 1 RuiE e H
3T &1 FAR U 38 Ho § RUIE aa & v $o o =1t 8

facdr faaolt & faw wewsr & foeraeRar

THERBRITE & 969 31 [dcdia fgaton & IR e & fov TFaer § ar
THAIIRATS fr ey ffufa, st & @@ ik Fouer e geaT a=a &
dUr HRd & FAG @SR HEIH GaNT I o@l Adl dfed HARA &
AT Fhd Agidl & 36767 g1 58 FFAelr & aRaufcaat & gear 3R
grErgsr AR 3 ATt & Jea 3R 3901 gar e & for 3T
o weth Repls &l T@@rE; 39ged o@n Afadl &1 @2e 3R ey, |
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AT 3R 3egAE o St 3fd 3R fagsget g 3R udied 3aRe facd
o &1 fBosd, seaad IR WEE Far St [Acay [Aaol & AR
A IR GEJT A & T QT Hell Thist dr @iehar 3R qoiar gafRad
FT & U g ST @ F1H T [ A, S T Gor 3R Avuer efeor vereT
Y 3R aEdide ghde ¥ HeFd g, Ulg d UGSy I I & HRT gl

facdiar Aot & IR #a &, yaue e 9fasos & &7 # SR |, Jerdleor,
YT 19, 7] Gfaser & Hfd AFe 3R oIdichad & dol & GfaserT & MR
I 3YANT Feh THHAIINIS T FETAAT S Hedished el & U [SFAGR § o«
de 5 gyaue a1 ar IRTATIT IT TSI §¢ Ll T ST J80 IWdT &, IT 0FT
Fd & AT PIs AEdAP [Ahed el ol

JaEeT THARRATS I facda Raifésr uftkar fr 2w & fow SR &1

e faaro & aEmmdeT F O dEmdeasr 1 FFaeH

FART 3297 30 SR H HART A Ued T § o 71 990 &9 4 e
fdavor areafas ghue @ A g, e g8 @S A1 e & HROT E, IR ThH
o@r wietdh Hr RaE I war ¢ S garr Ad anfAer @ 3Ra 3mearae
U& 3TT T H IRAEA BT ¢, AAfehel I ARG el &l & foF THT & 37aR
forar arm 3iifSe  wda aeafds ghYs @1 a1 SR o Seieh 9F Hise 8l
ghYeT @ISl A1 qC F 3ot 81 Tohd § AR 3¢ 9 Hecaqul AT STl &
Stefeh SAFAITd ®F & AT FATRd & H, 3o Acard [Gawon & 33mR W) fow
AT IUMIHANT & e Aot & gonfad &= fr gfRa 3Qem Hr &
ghdl gl

THT & 3(ER 3ifse & BEq & &9 #, g7 gaai¥s @ aa § 3
3if3e & et caraaRe Teg aT @ &1 I1Y & &4

o TacdT faaRull & aredfds ghde & SITEH & Tede 3R Hedid A &
g 96 UIEIUST YT I b HRUT §l, 3 FRep & AU GFEAGR 3Hifse
gishaTy 3oss aur fasurigd ava § 3R 0F 3iifse areg ured aRd & S
AN A & IR 8¢ wa & fav gaicd AR qgiaa g fondl ararerst &
PRUT JEAAH gHUA F Il A M F AAA R T & FROT €5
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Telcl & &7 BT i HME@dt # Hiogeiel, BRI, Selesiad fdhu v
INATHA, Gl YAl HaRe IA0T 1 eTedr AATe g7 Fhell B
aRfEufoal & aAfRa 3ifse gfhar & Bosa & far daadien & defed
3NcARer fAAF0T &1 FASTITCT HFIAT W] ST THEBNITE & HiaRke fo=or $r
FATTIAT W AT Tad I & [T 87 &1l

TG AT AT T IuFFT AR JeU garT v A0 A@ihe AR HR
G TehEIRIuT & THEIAAT T Hedidhed |

U & of@d & SN YR & 3G T Flhdl W fasey a1 iR urea
AWOET T@ET & IYUR R 39 vy #H Fshy a1 f& a1 39 geanal
sar aRfEafdl & @99 & ve aikalds dfARadar Algg & S
THHIRINE HN Th S o §T H ART Eol & TAGY NIk AR 3cdeet
Hr g1 I gH I fasey e § & v aedfas sfaRaadr Alsg §
ar g4 gaArlr orEmder RuiE & fAcd faaon & gefad gecal & IR &
AR @aeT RAIE # eaer 3MhNa Her giar g 3yar, I I e
AT § d §AR AT I FATAT G Gdr &1 AR 5wy gART oI@maiat
Rarc & fad g grca or@mdier @l 9w 3maiRa g1 qufa, #fasy &
e 3yar IR TRHINRITE & T IRT Susr J6r W Hr TAfa
3ol I Hohd g

YhdIoT dfgd faccd faaon &1 #@HT wEdfd, T AR At @ r
Hodihel AT foh & ar faedia faawor Hafifgd oefdsT 3R Oeasit &1 38 e
¥ yfafafte st § fowa fosder segfar grea @i 2

g UaU ¥ 3T HAHl & Y Y697 & T H AR fhar §, s@d 0

ISTATET T dUT FAT 3R AGcaqol A@rolieT foshy amffier § foerd 3R
fAd=or F 5 Agcaqel @l @ @ ¥ fFEdH gH A@radian & SN ugHre

T gl

EH YSYT T Teh UOT gaded o e frar & T gda Tadaar & ey # gy

I AT ITaRISAIHT &1 Uleled fhar § 3R 37 A1 HaR g Feft Hawif
AR s e e e TR RO e ae] @ ded @i W)
FHNT & & GHTET AT ST Fehell B

=g faurh it RfEEEs ragsant w RaE

$Heh 3clTdl, §H AT ld ¢ o
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&) g a9 AN Faer AR carear gred dr § oS gAY Seeny 3R favare &
Y FANT SA@IAET & 38T & 39T T,

g) TN AR @ THREERETS SanT SR oer qEad W™l 7% § Sfel oF d 3
qEdS B gART ST F Tl Bl &

M) 58 RO # fear ar gee-u9, 3 3R @y qur ot ud perdre on
faaRor @ gEde & 3EE €

AL AWTHR
THIRTA: 0050430

TH. A
L1E AL
qTelaFh1S Hergdar §. 029313
31.01.2023 TAAETT 22029313 AT TeTFaFg5640
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Fo[ss Feld REd $ECIe: TS

feati® 31 AT 2022 #r Rufy F IqaAR Joror-a7

(FT& #)
SR

faavor q&r 31.03.2022 &% 31.03.2021 &
@ & @
getterd faAfer | 150,19,03,009.16 140,80,83,180.67

150,19,03,009.16 140,80,83,180.67
A &1 sregoer
g gFqfed Il
ol sclleh 81,64,09,831.63 81,14,65,942.81
HA: HAHeT 60,68,88,654.06 58,43,41,696.04
faa saie 20,95,21,177.57 22,71,24,246.77
goterd &R - gerfd 9 5,99,66,832.32 5,99,00,199.32
JdAT Tfcd 1 136,13,51,041.81 124,56,71,465.44
HH TIAT SAGTRAT \Y; 12,89,36,042.54 12,46,12,730.86

123,24,14,999.27 112,10,58,734.58

150,19,03,009.16 140,80,83,180.67
BIGECIES
31.01.2023 " e Y gAY RAE & Tl

A AWHR
(THIR FE&AT 005043TH)
. Yearsa st YuraT e TH. UHAGGA , d).&HHA, THHIT
39 s S+ FARHR ABER
reger (Sir- TH..029313
THHIARTS)
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Fo[s3 Feld Rud $EICIC: UTaaHhls
et 31.03.2022 & WATCA a¥ & v 3T 3R =7 <@r

(T #)
I wEA ore] I Roa a¥
g
grfad aR@sEst & wfea 54,68,880.00 | 1,08,12,235.00
3RATR=/IETOT & UTed 3T 15,20,16,425.96 | 14,85,64,981.08
gferator 3R AfFAER 12,97,366.00 3,67,210.00
SHT R STTT 8 4,79,14,924.83 | 4,65,49,457.00
3 I 9 21,08,169.00 1,66,958.57
Tl 20,88,05,765.79 | 20,64,60,841.65
<qq
deT 3R $edr 1 8,51,45,739.33 | 8,42,08,173.84
FHARAT & AT 37 =g 2 1,04,51,888.60 | 1,00,16,169.00
AfAAR 3R gfNetor s 3 66,773.00 45,030.00
3Tk, Coldd, g 3R TelihleT 4 1,70,352.00 3,89,492.00
T 3R 9Rage 5 4,56,073.50 4,56,014.00
MFAG IR @ @E 6 26,69,151.94 33,26,585.50
Aol AR TN 2,63,035.50 2,52,077.00
fSorel goR 84,57,880.00 94,28,046.00
I JAR 5,88,639.00 4,81,516.00
d 9AR 38,821.95 26,658.00
3ieMehel TR 7,78,279.50 4,54,140.00
ERECD] 11,21,093.60 9,39,451.26
grfad aR@SET sgg 84,00,608.50 11,90,314.00
REE T 2,25,46,958.02 | 2,50,79,331.56
3T gAR 7 16,96,884.86 18,06,619.05
el 14,28,52,179.30 | 13,80,99,617.21
=g ¥ e 3y 6,59,53,586.49 | 6,83,61,224.44
gehel AT 20,88,05,765.79 | 20,64,60,841.65
qTeTFhIS e fears & gl Ruie & deet &
31.01.2023 Pl TG IR IFETE TERATEE,
HAST QIR
(TR F&AT 005043TH)
i gezarstae RCICORTEN TH. e, S, ThHET
39 fAcer e FemgaR APER
3reTeT (- TH.. 029313
THATIRIE)
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Fo[$3 Feld RUd $EICIC: UTaTHhls
feati® 31.03.2022 F waATT a¥ & fav witd ik spEraE

(@ #)
wifeaar TRy ST afer
T AV :
dqhg 14,821.00 | 3qfcishci3il 3R @fderwri &1  69,31,535.50
Eaic
dF 84,33,079.48 | 31T SGIRAT 2,84,24,653.00
aaeT 3R Fea 8,49,02,049.00
q{YeToT/37eMehaT/IRATSAT & faw 17,95,26,386.01 | 3/ =TT FHeaRy 62,66,532.60
Tehol STTCTAT
HeoT AR T 2,32,160.00
Hohel gIfcaar AR 3R gfrator 14,88,322.00 | AWFAC U4 @ @@ 27,26,244.50
e RS & AT Fgrrar 5,57,000.00 | &fFaR 31k gfrgor 47,893.00
3eere
ST 12,28,511.83 | fastelr 3R gl T8IR 91,38,502.00
<dvw Ros 1,18,03,661.00 | Tt 3T 31 1,84,882.00
gfastfa sar iy 1,70,812.00 | AT <TG 2,55,162.00
3T S 55,996.00 | 3{2rishet ek 4,66,917.00
3YAET A 12,06,651.00
fafae/seg o 26,24,813.45
grafa s#r 5,02,05,029.00
FAIRAT 1 FKoT AR 37 5,58,347.00
afer
grfSa RIS 85,62,738.50
AT FTAT AR 70,000.00
AT AV
qHg 5,216.00
Cra 4,69,263.77
20,32,78,589.32 20,32,78,589.32
UTeIFRIS TH fEatien & gAY RAE & daat &
31.01.2023 P TG N THTIGA THIATE
HeAGT SGTRR
(TH3R AT 0050437H)
CIR;CRCEICE) ST, YTt AT THGT |, oA, THAT
37 g 3MYFH TAGHR RS IESTARY
3reget (Sirt- TH.. 029313
THATIRIS)
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e | geiara fafer
favor are] ay oo ay
3. 3.
3T AV 55,61,45,032.17 55,15,60,918.73
ay & NI Ied TR el 0.00 0.00
g ¥ 3f¥e 3 6,59,53,586.49 6,83,61,224.44
62,20,98,618.66 61,99,22,143.17
S5 - aRIASEST & faU 9ged 3R Us
L 50,31,089.00 45,22,889.00
HCIU - 3R US 3 B8 H 30T 5,22,36,000.00 3,74,00,000.00
HTIU - Tollel HIUH H8 H HcRoT 1,37,17,000.00 3,09,00,000.00
56,11,76,707.66 55,61,45,032.17
THHIARATS ARTSST 65 54,29,09,301.50 46,78,38,148.50
Aot g At 39,78,17,000.00 38,41,00,000.00
150,19,03,009.16 140,80,83,180.67
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Eouell e wafeaat
(@R #H)
el sl T foraer seiis

= | o1.082021 7% Rt 31.0;;022 01.0;;021 o 3 31.0:;022 31.0;;022 11032001
) 1.00 0.00 1.00 0.00 0.00 0.00 1.00 1.00
AT (SRITE) 5.00 86872137.57 59000.00 86931137.57 |  40229214.8 | 2332857.37 42562072.17 | 44369065.40 46642922.77
ST (TR 10.00 89580748.44 0.00 89580748.44 | 60352095.51 | 2902677.65 63254773.16 | 26325975.28 29228652.93
ECKEEIGERICIKIC 13.91 42294140.85 0.00 42294140.85 | 35694054.27 623916.30 36317970.57 5976170.28 6600086.58
TR Foll 13.91 50120899.09 0.00 50120899.09 | 43947301.46 516601.99 44463903.45 5656995.64 6173597.63
HifcTeh ATeTeh gHITRITeT 13.91 60226363.76 217952.00 60444315.76 | 41921782.41 | 2159516.91 44081299.32 | 16363016.44 18304581.35
QT aYeToT SaTRITeT 13.91 3740249.14 0.00 3740249.14 |  3461291.34 12789.60 3474080.94 266168.20 278957.8
golFeITareht A EgHEUA ol 13.91 46661699.44 5842.00 46667541.44 |  40251402.5 688712.72 40940115.22 5727426.22 6410296.94
AR 3R T FaTRITeT 13.91 49998394.32 608405.00 50606799.32 | 34924303.18 | 1780261.11 36704564.29 | 13902235.03 15074091.14
REREIRR IR 13.91 16656659.38 0.00 16656659.38 | 13500558.51 323166.56 13823725.07 2832934.31 3156100.87
(HERIGCIEEIC TN 13.91 1321883.50 0.00 1321883.50 | 1211478.99 6163.57 1217642.56 104240.94 110404.51
3T gaTd qlieTor gfawm 13.91 53665587.90 90367.00 53755954.90 | 42334170.94 | 1204749.50 43538920.44 | 10217034.46 11331416.96
IR 13.91 5618833.01 0.00 5618833.01 | 5186734.71 21025.89 5207760.60 411072.41 432098.3
Foge AR Sved 40.00 34914404.23 218677.00 35133081.23 |  31946555.2 301271.50 32247826.70 2885254.53 2967849.03
HTHTST AT SATST AT ITHIOT 18.10 12203504.35 44581.00 12248085.35 | 10216817.25 244684.93 10461502.18 1786583.17 1986687.1
w3 STeT farehret A areft 2y 3mgfet 5.00 9691893.52 349281.82 10041175.34 |  4934028.22 238563.12 5172591.34 |  4868584.00 4757865.303
ST 3TFOT 13.91 4426579.74 0.00 4426579.74 |  3511388.55 100687.13 3612075.68 814504.06 915191.19
argeit 25.89 3961579.71 0.00 3961579.71 |  2483532.89 331383.43 2814916.32 1146663.39 1478046.82
el 3Tags & 13.91 635233.26 0.00 635233.26 630252.38 692.84 630945.22 4288.04 4980.88
farstelt & shrat 3R wfcrsarer 13.91 15274005.26 0.00 15274005.26 |  12677205.1 254984.20 12932189.30 |  2341815.96 2596800.16
TR FHIRAR 13.91 11128361.18 689977.00 11818338.18 |  8779987.41 311211.44 9091198.85 2727139.33 2348373.77
gfRTeToT AR Jerwe e 13.91 3778935.71 0.00 377893571 |  3325239.17 36826.69 3362065.86 416869.85 453696.54
gEdRIeT 13.91 9572095.00 0.00 9572095.00 9239957.8 189993.67 9429951.47 142143.53 332137.2
EEIR: 13.91 29866348.97 0.00 29866348.97 | 21528661.48 952051.87 2248071335 7385635.62 8337687.49
TASREY giaer 13.91 1588352.70 0.00 1588352.70 |  1487068.54 3041.64 1490110.18 98242.52 101284.16
et oreToT e 13.91 10898716.55 0.00 10898716.55 |  9873793.42 66766.24 9940559.66 958156.89 1024923.13
qrse glreTor giaer 13.91 808568.00 0.00 808568.00 727202.72 5694.32 732897.04 75670.96 81365.28
100 THTH TETOT ﬁﬁ?ﬂ 13.91 8445342.85 0.00 8445342.85 7251978.25 107259.66 7359237.91 1086104.94 1193364.6
900 THTH G&ToT ﬁﬁ?ﬂ 13.91 979433.00 0.00 979433.00 832062.74 13687.25 845749.99 133683.01 147370.26
HIETSe Shel 13.91 1156149.00 0.00 1156149.00 966455.49 18345.35 984800.84 171348.16 189693.51
AT IRASATS TS T 13.91 11320478.00 2255000.00 13575478.00 6226566.12 829031.47 7055597.59 6519880.41 5093911.88
HeIhal o 13.91 2666143.67 0.00 2666143.67 |  1883393.25 90337.55 1973730.80 692412.87 782750.42
TG GfRIGTOT G ITRITeT 13.91 3762145.74 0.00 376214574 |  2669143.86 125870.84 2795014.70 967131.04 1093001.88
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Uass AT o

13.91 6425995.00 0.00 6425995.00 4625904.61 205699.78 4831604.39 1594390.61 1800090.39
STl JaYe ohey 13.91 12864113.00 0.00 12864113.00 8207739.53 558231.64 8765971.17 4098141.83 4656373.47
Y STel TaTg TR 13.91 56668361.28 404806.00 57073167.28 | 37669465.61 | 2281995.43 39951461.04 | 17121706.24 18998895.67
HruaTsit 250 SR TRYETor {lﬁ‘iﬂ 13.91 30711458.14 0.00 30711458.14 | 21530068.28 1063533.14 22593601.42 8117856.72 9181389.86
THUS CFE Fiaur 13.91 20960147.55 0.00 20960147.55 8102839.55 | 1642673.72 9745513.27 | 11214634.28 12857308.00
Fd 811465942.81 0.00 | 4943888.82 0.00 | 816409831.63 | 584341696.04 | 22546958.02 0.00 | 606888654.06 | 209521177.57 | 227124246.77

Iolerd &1 - WeIfd oY

59966832.32

59900199.32
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il FaaAte gREgfed, T 3R fer ol
fawor are] I oo o
3. 3.

FaAE giEufed
dehe T 5,216.00 14,821.00
dF 4,69,263.77 84,33,079.48
dt & Ty Fafy S 79,66,88,460.00 73,05,27,948.00
3R US & %3 fAawr 50,70,46,325.00 44,65,35,942.00
¥ih - T 5,850.00 46,360.00
TIHh - Tl 1,07,260.14 1,31,469.90
Tdh - 3TATT 3,30,180.00 3,78,289.00
fafay deer 1,86,36,284.59 1,70,64,584.72
Wig @t 2,45,957.00 2,35,011.00
g - 3T 14,18,190.69 32,85,591.02
SISl 3R U3 3 Uioleed (J1Ed) 12,04,834.00 12,04,834.00
TgEIv/aTgd A ) Afea sarer 0.00 7,386.00
sar 3k e of¥r
3T & 9T AT T 13,91,137.20 13,91,137.20
IMYfciehcI3it 1 3T 2,20,62,328.50 2,02,67,727.50
FHIARAT & 3T 1,59,906.00 3,60,773.00
SUHST T AT 7,10,000.00 7,10,000.00
IEEETE ey 1,02,27,108.92 1,44,36,323.62
3= ¥ fov fae 6,04,840.00 6,02,288.00
AIAGRRT &l 37IH 37,900.00 37,900.00

136,13,51,041.81 | 124,56,71,465.44
g IV qoA AAeRET AR yrawTE
favor are] ay oo a¥

3. 3.

fafaYr delerR 29,32,848.00 14,28,942.00
SuASY - TiageR 24,60,475.00 25,30,475.0
gfasifa S/ I - Ffder 29,29,254.10 27,25,539.10
3Tt Td faehrd aRAISTnsit & e ey
CIR) 5,60,000.00 5,60,000.00
ARSI & foT FrIar 3ejaret 0.00 0.00

Jgehl ¥ ARAA 3,58,52,214.34 3,49,39,225.76
3T SeAGTRAT 1,76,11,305.10 1,85,64,588.00
&adr - dfdeR 7,76,653.00 5,30,233.00
HTaeeT 6,58,13,293.00 6,33,33,728.00

12,89,36,042.54 12,46,12,730.86
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Tt 1 daar AR e
favor are] ay oo ay
3. 3.
adeT AR Hear- afAa 6,10,32,499.33 6,11,29,751.84
ddeT AR Hedl- Ireard 87,27,097.00 89,59,161.00
drdve 7 fAear Fr 3ieEeT 24,99,270.00 27,93,090.00
ATy & AIQar #r 3ieree 19,19,132.00 17,50,940.00
& ag 29,25,059.00 23,98,802.00
icaTget 80,42,682.00 71,76,429.00
8,51,45,739.33 8,42,08,173.84
Tt 2 FHARAl & AT e ==
¥aIoT ore] Y EETECH
3. .
FHAR FHoI0T I 8,39,201.60 9,81,507.00
afecar W @d 5,07,222.00 6,37,166.00
Igsdr 8,36,341.00 73,75,032.00
Teerar 1,32,951.00 1,269.00
3T ARGIHUT & foIT graens 81,36,173.00 10,21,195.00
1,04,51,888.60 1,00,16,169.00
et 3 ARAR 3R gfreror
avor qre] Y oo av
3. 2.
qreTsha 3R gfreor 66,773.00 30,087.00
SESH W eag 0.00 0.00
TIANSST 3R IreTHA 0.00 14,943.00
66,773.00 45,030.00
T 4 3% AT ey 3 Thwe
faxor oare] ay EEEECA
3. 3.
TolmpleT 3R e 60,349.00 59,298.00
3 AR ol 1,10,003.00 3,30,194.00
1,70,352.00 3,89,492.00
FTq 5 I 3R aRaes
favor are] ay oo ay
3. 3.
I W T 4,56,073.50 4,56,014.00
gRageT 0.00 0.00
4,56,073.50 4,56,014.00
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IR 6 aFAd 3R @ @ e
faxor EICECh] [KREEECE]

3. 3.
1aeT 1,28,109.50 36,566.00
fosTely T STeroRrd 3,22,082.50 8,07,759.00
arget 60,055.00 56,331.00
ESFAR & 3URIOT 0.00 0.00
MR 3IHOT 20,84,337.94 23,26,697.00
EIRtESEICIe) 6,444.00 17,302.00
3=y gRdafeaar 42,464.00 64,523.50
FHARAT & WA & 3EH 14,519.00 9,491.00
TR 11,140.00 7,916.00
s 3R o AR 0.00 0.00

26,69,151.94 33,26,585.50

e 7 T IR
¥aIoT ore] Y oo Iy

. 2.
g a1 3T 3nfaza 87,702.00 1,21,075.00
ATl golT$ 3R gorrs 1,26,955.00 1,29,014.00
e gow 73,786.00 1,29,498.00
oG - gReTor ok 10,000.00 10,000.00
FTofell Yok 0.00 29,450.00
qrafTer 1,86,091.00 1,52,510.00
gl IR 4,07,030.50 4,15,463.50
AT 3,18,709.00 2,37,839.00
fafaer =g 36,552.36 27,471.71
HAGHR Yoeh 0.00 1,02,500.00
geafeheersT 3 Feegar 30,873.00 26,615.34
9} 3R A dare 3,07,635.00 2,86,100.00
3¢ 3@ W@ 1,11,551.00 1,33,082.50
SRS & 0.00 6,000.00

16,96,884.86 18,06,619.05

e 8 i
favor ore] Y oo av

. 2.
SHT R SITT 4,69,74,601.83 4,49,32,906.00
&8ty Rt W sarT 9,40,323.00 16,16,551.00

4,79,14,924.83

4,65,49,457.00
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T 9 I I
favor are] ay oo av
3. 3.

‘;IT-QTaj BEEE ¥ AT 51,780.00 80,140.00
Je W 3EE & 3T 20,22,389.00 27,600.00
S ek 31,200.00 29,964.00
TTHIU/argsT APHA W e 0.00 0.00
ARG IRGLE: REE 0.00 0.00
T Hr & T 0.00 0.00
afayr 3y 2,800.00 29,254.57

21,08,169.00 1,66,958.57
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et 10 IR @3 & 37 AR =g Rawor
a¥: 2021-22 (F9T F3 H)

Eiic

3fegars aret gREASTAT | ARl 3RIeE | e | P 3

(3M) &
Tard

gt Td A 0.06 - - - 20.88 | 20.94
Tfafafedt & fow
e arfafafeat &
fow
el 0.06 - - - 20.88 | 20.94
=g

TS | dded & 3TelTaT adel ke Fl T

AR TorEd &g

Hsses]

g
3egeenTe Td A 0.50 5.78 8.51 - - 14.79
afafafet & fow
e arfafafeat &
fow
wqot 0.50 5.78 8.51 - - 14.79
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It 11 - AGeaqol AW sfaar

1. ey RQaRor fae@s omera aRUEY & dgd 3R @i f Wigad R/ & dga
dar feT S €

2. YRS gRAISEAI & T 3Heeer &1 Al & AR quiar Jfaerd & ITUR N age
&1 e g

3. 31.03.2022 # &UfT & AR VAT HSN & Y FHM 3R el & ik
Hediehad oI WX fohar amar g1 aRASE3T & fov o amv fgef & @ud & &9 &
AT ST &

4. Gl AHIA AT WG F ¥ & 39ANRT & & H o dT 1T &l

5. 3aeh 877el, Yool AR A R HIEor @ Fefdd gl iR gcger @t afed
fRTET HI AT W TS FUfcadl F Seor@ [har AT g1 RUSST IRISTAIN
@) & T Tl weifdal ¥ @i 9% 3/d @9fcadl @ RIS Jetd & R
& ® FH AT 31T gl

6. 3ol Hafcadl & g A feaiad e W Hederd AT 33 dog (Sseygid)
ggfd W Yerd fohar Sar &1 a¥ & R 3raer @ufeadt # gie/facius & @&y &
Hederd HARUIH 3MUR W Yerl f&har S g

7. FAARAT & AGIS Hed & AW F IUR ) o 7 forar amm 3
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[Coic]
qHTST

31.03.2022 Y il I HT REAT aetet ATl sie AW ReAi 31.03.2022 HY
a¥ & fov 3y 3R =7 =

. T I ART PR, Acd AT & Joread fgoamr (HEK) & e 20 A

2009 @I JfrgaeT FEar 45/2009 & SIRA fe=Aieh 01 31¥ter 2008 3R 38 ¢ 4
3R AT 1962 & &7 5C 31K 5E & ary ufed  3maee ifaf@as 1961 &
URT 35(1)(ii) & TE he AR a1 A fohar I g

gtz fafAes @ fges wIcd 30 U3 R & Ao 1 30T & AHAT Hod
W gl

IR-TISTATTT ol =3 3R "50 aR g8 MR A9l 3 & BiAfad" aR@rser
& T 31X U & s & 50.31 oG T T IR T 39T foham ar 2w g

a¥ & SN Y F 522.36 oM@ TUF K AR eqHuE vd fawra A A
3aRa 1 7S B

a¥y & S JAAY I 137.17 @ TUY I TR ASaAT HI9d Bs FH 3dRa T
TS B

Rioor ast & st 7 ot e @, EHRA R o ¥

qTelFhTS A feaArR &1 gay Rl & dgel &
31.01.2023 Fd AT IR TG TEIfdTeE
HAST oI GTHR
(THIR FE&IT 005043T4)
. geIasiaer ST. YTt AT Uyg. UHFTgs, dLaH, ThAT
37 fAges s FeEER HHER
3regeT (ST- A, 029313
THATRIE)
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THHINRATE el sifasy fafer

feeti 31 A 2022 i ufy F AR Jeoler o

(T #)
faaxor 31.03.2022 d&% | 31.03.2021 d&
agam
gfaa ey 42,55,806.73
e a¥ & fou afady g 2,90,735.00 45,46,541.73 42,55,806.73
FHAIRT AT TETTar 3,72,71,030.00
HA A T AT 1,04,410.00 | 3,71,66,620.00 | 4,38,05,754.00
feFar &1 3erer 3,98,46,618.00 | 4,37,96,492.00
& AW Yoh 590.00 1,180.00

8,15,60,369.73 | 9,18,59,232.73
gREufea
el @rdr 5,46,383.73 5,79,939.73
3faa s
fay s afr 23,662.00
reurafyr SAT Uiy 1,62,64,401.00 | 1,62,88,063.00 | 1,38,73,461.00
saH forar ar fAaern:
fay s afr 13,33,059.00
reurafy SrAT Uiy 6,33,92,864.00 | 6,47,25,923.00 | 7,74,05,832.00
8,15,60,369.73 | 9,18,59,232.73
SICETOC H w1 gAd ROE & wesh &
31.01.2023 Fa THUe IR e THfAvey,
FAGT AWFR
(THIR FE&AT 005043TH)
. gezasae sT. YuraT fAsm Y. HdUe, dL.FH, THHT
39 e i+ FARHR AEER
areget (SiH- TH.A. 029313
THHIHIIINE)
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THHEIARIS e sy Afe
ferr 31 AT 2022 Y *yfa # AT ¥ F Qv 3my 3k =27 <@

(FT& #)
Razor ore], Y Roa af
I
A W urea sare:
faey Sar Tfer 94,647.00 94,647.00
Heqrafer STAT TR 56,15,542.00 59,56,895.00
e @rar 36,501.00 14,180.00
57,46,690.00 60,65,722.00
<qgq
FHAN UG T TS TR 27,45,239.00 27,98,941.00
faterar & 3ergreT o sAeT Fr i 27,10,126.00 27,53,008.00
oG qeT eh 590.00 590.00
CIEER R 0.00 89.25
g ¥ 38w 3T 2,90,735.00 5,13,093.75
57,46,690.00 60,65,722.00
S ICET O A ReAF 1 gAY RO & waat #
31.01.2023 Fd T AR WA TR,
HAGT AGWHER
(THFAR F&IT 005043TH)
. geasaa sT. YorT R TH. e, AP, THHET
37 fAgus wfdF FaEFR LIE LA
reget (Sh- TH.A. 029313
THHIFIATS)
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T.SLT

gfercdenoT

3ARFT T Tafdves

AR d@ifeaH sEéege

TTIAT geid JARTRATSAT JcIT A HEITT
g cHAfed R vaif@ves 3% sf3ar
3ARS T FHTE 3’6 HAbfAdd Sfaad
3ARFA TraEdr BR fFéer us HAeRaew
USARs ciFeahol ddel T

ST IATY] 3eTHETeT hey

SEAH TN favasawa fafacs
AR 31 Hd fafdes

AR gal gelfdeaed fafAcs
AR AT g

R Yeiforas sake fafacs

fafeer Aew

FegIT TcTeT HY A1

HEGAAA el v

STl ACIClGH T eI FATRTET
31T JTIEOT JoTTelr

faarer 3R dicafaehr fasmer

faege grerar garg Arex

AT AT

T YRS 30w 3f3ar fofaes
fqeae TRiHIesw fafaes

feqeae ddifergs saiee fafaes
SCARAT SolFeICHAThel HHIAT
RIS FARTRATAT TeATIT gl
3f3aeT 3iTyer HaRee fafaes

3f3aeT 3iTue Tavas usde fafAes
TTHT AT ATh AR
IS AlAS IS
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TdSecgUHUS
SIS
UA3TRAr
dissogusa

HRAT HARET 3HTHUTT HaTosd
AT depsiient 3R 3 Fgarer
SficTeleh GEICT &I FJhdTe

TR YUl JOTell o
sfgare A 1 ghare

faes

Yete EeT Jorrelr
AITH AT HAlelehl T HAf3iel
qYeToT 3R 37ATRA TR & AT TET eI a5
HAdH 3R iR a1 TET FEure
leels AsHAT SEege

TfFerdy UTeR HRURAA 3T gisar
=g TR &7 fara e fafaes
AAAST UHT A PRI

FITell AT I HRTET HSeT
del 3R grepfae g fFere fafdes
g&2led IETT IS

¥ IW@IETT 37efee]

gdihd TTehfceh e
Fgarfad Hiex afsar
AT FeReX

3T Sl UdTg JITaTeATer
sATeT-ReeT areq

ST G e

TeRfoier fUele ege
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T ATHATT
Ao Frel

HhRIcAS ATt

gfaer agarT f3edex

A o

AfAAR yarg ded

THR yag g

e Afaaea s

e | faawor

qIsY WTehices

HeR Resalr U3 dghfAsed fafaes
d¢ of@ arg qderor giae

Iifae EaRar adretor

ASH ST S3FH TaEdss
ST 18

Ul AT Yorrelr

3Tq ydig [@d=or ared

FHIAY STefc Arste

S 3UIR §IF

AR T TR TFT TAITAUL

Aol TEIH TS sichol

q ARSss

ATEITAS Solareled SR deeX fgaor
YA 3UIE FaqUT Ale

SRRFT INC

arec

R Repadl thaex

3EWEeY AaReT

* % % % k
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