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CHAIRMAN’S STATEMENT AT THE 33" ANNUAL GENERAL MEETING OF
FLUID CONTROL RESEARCH INSTITUTE, PALAKKAD

| have great pleasure in welcoming all members of the FCRI Society to the 33™ Annual General
Meeting. Itis my privilege to present the Annual Report of the Institute for the year 2020-21. This
report summarises the activities of the Institute and presents the financial statements pertaining
to the year 2020-21.

The year gone by has been quite challenging for all of us due to the pandemic situation. It
tested our power to persist, perform and most importantly to stay safe. Even though the world
was unreeling in the clutches of the newly found threat, FCRI could perform as a result of its
commitment to its customers and overall due to the best efforts put forward by its employees
even in testing times.

| would like to brief on the major activities and achievements of the institute during the year
2020-21.

HIGHLIGHTS

. FCRI registered a growth of 11% in the surplus for the year 2020-21 compared to
previous year.

J Surveillance audit of FCRI under 1ISO 9001-2015 was completed and approval granted
for continuation.

. Online assessment for testing activities completed for NABL accreditation and
certification obtained. NABL Desktop Audit for calibration re-assessment completed
and recertification certificate obtained.

o Order received for setting up of Flow Meter Verification Facilities for Central
Laboratory, Legal Metrology, Kochi.

. Order received for setting up of Clinical Thermometer Verification Facility for Central
Laboratory, Legal Metrology, Kochi.

. An order for site verification of custody transfer metering stations for M/s GAIL,
Karaikkal was received and executed.

. An order for calibration of 52 ultrasonic flow meters of size 1200 mm used by MCGM
was executed.

J Model approval tests on mass flow meters completed and the reports have been
submitted to Director, Legal Metrology.

o Audit of Ennore Manali spur Pipeline Metering system of IOCL Chennai was conducted
and audit findings were presented to officials of IOCL.

J Special test bench designed for cycle testing of limit switches for L&T Valves Ltd. with
hot air and saturated steam as test medium and 4 limit switches were tested.

J Testing of Secondary Injection Thrust Vector Control System flight valves used by VSSC
were completed for BrahMos Aerospace and Technologies Thiruvananthapuram Ltd.
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o Flow testing was done on prototype ventilators developed by M/s Indian Institute of
Technology, Palakkad.

. Temperature cycling of flow meter for M/s Eureka Industrial Equipments Pvt. Ltd. has
been completed.

J FCRI attended online BIS standards committee meeting on formulation of draft Indian
standards on diaphragm gas meters used for natural gas measurement.

. Online training programmes were designed and implemented for industry considering
the prevailing Covid-19 restrictions.

INITIATIVES

Designated institute status

The present status of the initiative by Fluid Control Research Institute for its “Designated Institute
status in fluid flow” in the context of Atmanirbhar Bharat Abhiyan was forwarded to MHI.
Designation of the institute will immensely increase FCRI’s international stature and expected to
open up a host of opportunities for research and development in the core area.

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 quality 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 more than 65% and the pumps installed at site and
are working satisfactorily, resulting in savings for the agriculturists.

Online/remote witnessing of calibration/testing

Considering the prevailing Covid pandemic situation, 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.

Air Compressor Certification Facility

FCRI has developed a new facility for testing and certification of positive displacement type air
compressors. This NABL accredited facility can be used to conduct free air delivery tests on air
compressors as per standards ISO 1217 and IS 10431.

A
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Development of High pressure High temperature Test Facilities

Design, fabrication and commissioning of test facilities for testing special valves for performance
at 200 bar pressure and 350 deg C were completed at FCRI.

Seismic Testing Facility for Special Valves

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 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 2020-21:

. Model Analysis of Pipe Line Under Fluid-Structure Interaction by Simulation and Experiment

. Flow Estimation Using Cross-Flow-Induced Vibration

LABORATORY ACTIVITIES

In Water Flow Laboratory (WFL) calibration of 925 flow products and testing of 235 flow products
were conducted for various industrial sectors. Some of the activities include:

. Model approval of 2”7, 3”7, 4”and 6” mass flow meters were conducted for M/s AEGIS Logistics
Ltd., Mumbai.

. Model approval of LNG dispenser was completed for M/s INOX India Pvt. Ltd., Vadodara.
o Evaluation of flow nozzles as per ASME PTC-6.

. Calibration of throat tap flow nozzle (12” NB to 20” NB) were carried out in accordance with
ASME PTC-6 2004.

. Calibration of magnetic flow meters of sizes ranging from 40mm to 700mm were performed
for major customers like M/s Chetas Control systems Pvt. Ltd., SBEM Pvt. Ltd., Adept Fluidyne
Pvt. Ltd., Krohne Marshall Pvt. Ltd., NAFFCO (Dubai) and Petroleum Technology Company
WLL (Qatar).

. Calibration of ultrasonic flow meters of sizes ranging from 300mm to 800mm were
performed for major customers like M/s Visvaraj Environment Pvt. Ltd., Adept Fluidyne Pvt.
Ltd., GE Qil & Gas India Pvt. Ltd., Prudent Calibration and Instrumentation Service LLC (Abu
Dhabi, UAE).

. Calibration of strainers of sizes ranging from 50mm to 250mm for M/s Sun Gov Engineering
Pvt. Ltd., Chennai.

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 1400 water meters were
tested for various water boards as part of lot acceptance testing and endurance testing. Life
cycle testing of 24 sets of water meters, which includes 5 sets under model approval programme
l\of FCRI, was also conducted. Onsite calibration of flow meters of sizes 700mm to 2400mm was
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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 75 flow products were calibrated /tested.
The testing/calibration activities done in Large Water Flow Laboratory include flow products
ranging from 600mm to 2000mm.

In Oil Flow Laboratory (OFL), certification of more than 300 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 1300 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, 560 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 six 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), 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, MASL and severe accident tests on various item for BARC/
NPCIL, special tests on valves for L&T Valves as per BARC specifications, life cycle tests on metallic
and rubber hoses, metallic bellow with external pressure were carried out. A test facility to
evaluate the performance of a special bellow was designed, installed and commissioned according
to the requirement of M/s IGCAR to simulate actual conditions in the reactor. Experimental
studies on the performance of the bellow was carried out. A thermal cycling test facility is being
implemented for testing of special valves used in nuclear submarines. The project is fully funded
by Ministry of Defence and is now in the final stage of installation.

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 and pressure
calibrations at site was completed for public sector organisations. Dimensional and pressure
instruments were calibrated for two overseas customers.

In the Environmental Qualification Laboratory assignments were carried out for various sectors
like railway, communication, space, oil & gas, defence etc. 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.
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The Electro Technical and Thermal Calibration Laboratory (ETL) has calibrated around 467
electrical/electronic instruments/thermal calibrations. It also undertook site calibration
assignments. Order was received for setting up of Clinical Thermometer Verification Facility for
Legal Metrology, Ernakulam.

Major activities in the Data Acquisition Laboratory and Multiphase Flow Facility include Model
Approval Testing of an electronic flow computer model TEX/SAMPI for M/s IDEX India Pvt. Ltd.,
commissioning works for a new Data Acquisition System supplied by FCRI to Liquid Propulsion
Systems Centre (Bangalore), 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.

The Training Department has organized an international online course on Water Transmission and
Distribution Engineering and national training programmes viz., Advanced Flow Measurement
& Instrumentation - Principles and Practice, Water Transmission and Distribution, Industrial Gas
Meters and their Selection and Calibration Methods, e-Training Course on Air/Natural Gas Meter
Calibration Techniques & Validation, e-Course on Metrology, Pressure, Thermal & Electro Technical
Measurements & Calibration, On-site course on Internal Audit & Laboratory Quality Management
System as per ISO 17025 —-2017.

ACKNOWLEDGEMENT

Before | conclude, | would like to place on record my appreciation to the team FCRI on their
good performance. | wish to express my gratitude to the Union Ministries viz., Ministry of Heavy
Industries, Ministry of Finance and Ministry of External Affairs, Government of Kerala and other
local authorities for their support to FCRI. | thankfully acknowledge and appreciate the unstinted
support of the members of the Governing Council. Last but not least, | express our sincere
appreciation to our all valued customers for giving us an opportunity to provide our services to
them.

NIDHI CHHIBBER, I.A.S.

CHAIRMAN
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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 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 ISO, ISA, API, ASTM and OIML.

2. FCRI’S ACTIVITIES
° Quality and reliability assessment of flow meters, control valves and other flow elements.

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

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

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

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

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

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

. Testing and calibration of equipment for metrological parameters, pressure, electrical

parameters, temperature and noise & vibration.
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° 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.

3.  VISION and MISSION

Vision

. 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 programmes 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.




T, 3T af

FLUID CONTROL RESEARCH INSTITUTE 33 ANNUAL REPORT

° Maintain integrity and confidentiality of all activities.
° Action plan for implementation of a policy to sustain and upgrade expertise with due
assessment of the age pattern of employees.

4. QUALITY pPOLICY

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 I1SO 9001-2015, 14001-2000 and 17025-2017.

5. ACCREDITATIONS & RECOGNITIONS

° NABL [National Accreditation Board for Laboratories]—under1SO 17025 normsfor 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.

° Under Writers Laboratories Inc., USA - for testing firefighting equipment & product safety
certification.

III

° W&M [Department of Weights & Measures] — conducting “Model Approva
OIML Standard for flow and volume measuring instruments.

tests as per

. 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
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6.

Nuclear Power Corporation of India Limited — for seismic analysis of power plant equipment.

PERFORMANCE HIGHLIGHTS 2020-21

Order worth Rs.94.6 lakh received for Setting up of Flow Meter Verification Facilities for
Central Laboratory, Legal Metrology, Kochi.

Order worth Rs.49.82 lakh received for Setting up of Clinical Thermometer Verification
Facility for Central Laboratory, Legal Metrology, Kochi.

Online classes were conducted for undergraduate engineering students from IIT Palakkad as
part of their internship at FCRI.

Online training programmes were designed and implemented for industry considering the
prevailing Covid-19 restrictions. The first online course by FCRI was successfully conducted
on the subject “Natural Gas Flow Measurement Calibration Techniques” on 26th August
2020. 24 participants attended the course including two from UAE.

Atechno-commercial offer was submitted to M/s LTE (Division of M/s Chakradhara Aerospace
& Cargo Pvt. Ltd.) for the development of a software for automated DAS Checkout System
for their production line of pressure sensors.

The model approval test report conducted for M/s Secure Meters Ltd. was submitted to
Director, Legal Metrology.

Testing worth Rs.27 lakh were completed for BrahMos Aerospace and Technologies
Thiruvananthapuram Ltd. (BATL).

Flow testing was done on prototype ventilators developed by M/s Indian Institute of
Technology, Palakkad.

An order for site verification of custody transfer metering stations for GAIL, Karaikkal worth
Rs.20 lakh was received.

A Proposal for establishing “A Diaphragm Gas Meter Test Facility” as per OIMLR 137-1 & 2
for Director, Legal Metrology worth Rs. 8.5 crore was submitted.

Online assessment for testing activities completed for NABL accreditation and certification
obtained. NABL Desktop Audit for Calibration Re-assessment completed and recertified.

Surveillance Audit of ISO 9001 certification completed successfully.

A test bench for cycle testing of metallic bellows with external pressure was designed and
fabricated and six bellows were tested for M/s KSB MIL Controls Limited, Thrissur.

Model approval tests on mass flow meters for M/s Aegis Logistics Ltd. completed and the
reports have been submitted to Director, Legal Metrology.

Special test bench designed for cycle testing of limit switches for L&T Valves Ltd. with hot air
and saturated steam as test medium was done and 4 limit switches were tested.

Surveillance audit of FCRI under ISO 9001-2015 was completed and approval granted for
continuation.
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. Tender received from ATVP, for submission of FCRI quote for the activities listed in the MoU
signed as the first phase of the VES development project.

. Project on evaluation of mechanical performance of 800 mm metallic bellow for varying
flow for M/s IGCAR, Kalpakkam completed.

. Model Approval Testing as per OIML R117 has been performed on two samples of Tex
Flow Computer for M/s IDEX India Private Ltd, Baroda. The Environmental Tests including
Dry Heat Test, Cold Test, Damp Heat Cyclic Test, Random Vibration Test, etc. have been
completed. Performance tests as per OIML R117 have also been completed.

. The theoretical computation of pressure loss in single phase and prediction for two-phase
situations has been carried out. The experimental data is analyzed.

. Temperature cycling of flow meter for M/s Eureka Industrial Equipments Pvt. Ltd. has been
completed. Test performed at -10 and 150 deg C intermittently.

. A senior staff of FCRI attended online BIS standards committee meeting on formulation of
draft Indian standards on diaphragm gas meters used for natural gas measurement

° DAS Software for endurance testing of diaphragm gas meters for a client was developed.

° CFD Analysis of flow through 650mm NB basket strainer of M/s Valvtechnik & Services,
Chennai was carried out to find out the pressure drop across the filter.

° An order worth Rs.84 lakh was received from M/s Vishvaraj Environment Pvt. Ltd., Mumbai.
It is mainly for calibration of ultrasonic flow meters of size 1200 mm used by MCGM.

° Discharge and pressure measurement of two 100 HP pumps in the pumping station of Kerala
Water Authority, Pazhassi Dam, Kannur was performed at site.

. The effect of static magnetic field on performance of water meters was conducted. The
study was conducted in ultrasonic and electromagnetic water meters of various makes for
Kerala Water Authority, Kochi.

. Design optimization and analysis of 650NB basket strainer to achieve the desired differential
pressure using CFD was carried out.

. Audit of Ennore Manali spur Pipeline Metering system of IOCL Chennai was conducted and
audit findings were presented to officials of IOCL.

° Calibration of eight magnetic flow meters of size ranging from 150mm to 700mm was
performed for M/s Chetas Control Systems Pvt. Ltd., Pune. The flow meters were tested for
Smart City Ahmedabad Development Ltd.

. Dimensional verification of gas metering system for M/s GAIL, Karaikkal was completed at
site.

. Observed the “Constitution Day of India” on 26-11-2020.

A
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7. INITIATIVES

7.1 Designated Institute Status

The present status of the Initiative by Fluid Control Research Institute for its “Designated Institute
status in fluid flow” in the context of Atmanirbhar Bharat Abhiyan was forwarded to MHI. This
was to be considered for submission to the concerned Parliamentary Standing Committee.

Designation of the Institute will immensely increase FCRI’s International stature and expected
to open up a host of opportunities for research and development in the core area. This will be
a tremendous boost to FCRI, especially when India is trying to become an international hub for
industry under the Hon’ble Prime Minister’s Make in India Programme.

7.2 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 as LOTUS — LOw - cost innovative Technology for water 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 [IT Guwahati and [IT Mumbai continued in the
current year. The work is in progress.

7.3 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. The constraints of the
existing system was that the efficiency was low at around 18 to 22% 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% and the pumps were installed at site and are working satisfactorily
resulting in savings for the agriculturists.

7.4 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.

7.5 Air Compressor Certification Facility

Compressed air has become an inevitable part of input to many businesses and air compressors
account for significant amount of electricity used in Indian Industries. However too often,
compressed air systems are highly inefficient, resulting in significant wastage of energy. Periodic
performance assessment is essential to minimize the cost of compressed air. With the objective
of fulfilling this requirement, FCRI has developed a new facility for testing and certification of
positive displacement type air compressors. This NABL accredited facility can be used to conduct

I\free air delivery tests on air compressors as per standards ISO 1217 and IS 10431.
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7.6 Development of test facilities

° A test facility for thermal cycling of special valves used in Defence Project was designed,
fabricated and commissioned at General Purpose Lab of FCRI. This facility was jointly
commissioned by ATVP, BARC and FCRI. This facility can test valves for its functional
performance at 200 bar pressure and 350 deg C.

° The high flow high temperature test facility available at FCRI was modified to meet the test
requirement for Special injection valve test used by LPSC. The facility was used to perform
the hydraulic pressure test, flow calibration, self-closing test, threshold measurement test,
step response test, frequency response test and hydraulic leak test at ambient condition.

. A cyclic test facility to test bellows was designed, fabricated and made operational.

7.7 Project for Vibration Endurance Shaker (VES)

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.

7.8 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.

Rain water harvesting: Rain water harvesting system implemented in various locations in FCRI
were cleaned and maintained. This water is being used for replenishing water requirement in
Large Water Flow Laboratory. It is also used to replenish ground water by feeding the harvested
rainwater to a pond.

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

Implementation of 5S: Implementation of “55” at work place and cleaning of the campus is being
done as a continuing process.

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

8.  PAPERS PUBLISHED

) A. Tamil Chandran, T. Suthakar, K. R. Balasubramanian, S. Rammohan, Jacob Chandapillai
“Model Analysis of Pipe Line Under Fluid-Structure Interaction by Simulation and
Experiment”, Materials, Design, and Manufacturing for Sustainable Environment. Select
Proceedings of ICMDMSE 2020, Lecture Notes in Mechanical Engineering, Springer,
Singapore. https://doi.org/10.1007/978-981-15-9809-8_45 Pages 599-624.
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° A. Tamil Chandran, T. Suthakar, K. R. Balasubramanian, S. Rammohan, Jacob Chandapillai
“Flow Estimation Using Cross-Flow-Induced Vibration”, Materials, Design and Manufacturing
for Sustainable Environment. Select Proceedings of ICMDMSE 2020, Lecture Notes in
Mechanical Engineering, Springer, Singapore. https://doi.org/10.1007/978-981-15-9809-
8 45 Pages 625-651.

9. DEPARTMENTS
9.1 WATER FLOW LABORATORY

Summary of flow products evaluation

During the year 2020-21, 235 flow products were tested and 925 flow products 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. A few of the major
customers catered to during the year were M/s NTPC, NAFFCO, Petroleum Technology Company
WLL (Qatar), ONGC, HPCL, I0CL, BPCL, GAIL, BHEL, GE India Industrial Pvt. Ltd., Emerson Process
Management (India) Pvt. Ltd., Endress + Hauser (India) Pvt. Ltd., ABB India Ltd., L&T MHPS Turbine
Generators (P) Ltd., GE Power Systems (India) Pvt. Ltd., Yokogawa India Ltd., Switzer Process
Instruments Pvt. Ltd., Star Mech Controls (India) Pvt. Ltd., Instrumentation Ltd., Severn Glocon
(India) Pvt. Ltd., CCl, L&T Ltd., LPSC, HAL, ISRO, Air India Ltd., Micro Precision Products Pvt. Ltd.,
etc.

Model approval programme

. As part of model approval programme, the testing of mass flow meters of size 2”, 3", 4” and
6” were carried out for M/s AEGIS Logistics Ltd., Mumbai.

. The accuracy test, repeatability test and endurance run for 100 hours were carried out on
LNG dispenser as a part of model approval programme for M/s Inox India Pvt. Ltd., Vadodara.
The model approval programme was completed with two stage verification at site.
Evaluation of Flow Nozzles as per ASME PTC-6

Calibration of throat-tap low beta flow nozzle of sizes 12” to 20”NB were carried out in strict
accordance with ASME PTC6 2004. The calibration was performed individually on four taps from
1 million throat Reynolds number.

Major flow product evaluations

° Calibration of electromagnetic type flow meters of sizes ranging from 1% to 10”NB (13
numbers) was performed for M/s NAFFCO, Dubai.

. Calibration of 2” and 10” magnetic flow meters was performed for M/s Petroleum Technology

Company WLL, Qatar.




o it 3T, i

FLUID CONTROL RESEARCH INSTITUTE 33 ANNUAL REPORT

. Calibration of ultrasonic flow meters was performed for M/s Prudent Calibration and
Instrumentation Service LLC, Abu Dhabi, UAE

. Calibration of 1” turbine flowmeter was performed for M/s Wipro GE Healthcare Pvt. Ltd..
The flowmeter is used as an integral part of tool kit to develop and test vaccine against
Covid-19.

. The calibration of 16” magnetic flowmeter was performed as part of ILC programme
conducted by M/s Krohne Marshall Pvt. Ltd., Pune.

° The calibration of 8” magnetic flowmeter was performed as part of ILC programme
conducted by M/s SBEM Pvt. Ltd., Pune.

° Pressure drop testing on 5 numbers of Y type strainers and basket strainers at clean condition
of sizes 2” to 10” was conducted for M/s Sungov Engineering Private Ltd., Chennai. The
strainers were tested for Obra “C” 2x660 MW Thermal Power Extension Project - M/s
Doosan Power Systems India Pvt. Ltd.

° Lot acceptance tests was conducted on 13 water meters of size 200mm and 5 numbers of
300mm for M/s BWSSB. The water meters were supplied by M/s M.M. Export Enterprises,
Bangalore.

. Calibration of 3 numbers 400mm size multipath insertion type ultrasonic flow meters was
performed for M/s GE Oil & Gas India Private Ltd., Pune. The calibration of flow meters was
performed in unidirection and bidirection. The flowmeter was calibrated for M/s NPCIL.

. Calibration of 400mm to 800mm insertion type 4 path ultrasonic flowmeter was calibrated
for M/s Adept Fluidyne Pvt. Ltd. as part of primary piping project for M/s NPCIL.

. Calibration of mass flow meters was done for M/s GAIL India Ltd., Madhya Pradesh. The
flow meters were calibrated of different sizes 2”, 3” and 4” NB for M/s IOCL, BPCL and HPCL
(Locations - Sanghaneer, Ajmer, Gurgaon, Loni, Jamnagar, Piyala, Jaipur, etc.)

° Flow and density calibration was performed for M/s Emerson Process Management Ltd.
and Endress + Hauser India Pvt. Ltd. The flow meters were calibrated for M/s IOCL Digboi
Project, IOCL Haldia Project, IOCL Odisha, IOCL Gujarat Refinery, IOCL Paradeep, Sterling &
Wilson, and IOCL Mathura.

° Calibration of 10 numbers of insertion type ultrasonic flow meters of size ranging from
300mm to 750mm was performed for M/s Visvaraj Environment Pvt. Ltd., Maharashtra.
The flow meters were tested for M/s VEPL MSPL Smart Water Pvt. Ltd., Thane.

. Calibration of 22 numbers of venturi meters of sizes from 40mm to 65mm was performed
for M/s Hydropneumatics Pvt. Ltd. - NPCIL Project.

. Inline ultrasonic flow meters of size 20” and 18” was calibrated for M/s GE India Industrial
Pvt. Ltd. The calibration was performed for M/s CEIL.

° The flow and density calibration were performed on 2”, 3” and 4” mass flow meters for GAIL
(India) Ltd., Jamnagar. The mass flowmeter was calibrated at different locations - Jamnagar,

Loni and Gandhidham. /
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° Calibration of eight magnetic flow meters of size ranging from 150mm to 700mm was
performed for M/s Chetas Control Systems Pvt. Ltd., Pune. The flow meters were tested
for Smart City Ahmedabad Development Ltd., as part of implementation for project
“Supply, Installation, Operation & Maintenance of Flow Meters and Pressure Sensors” at
various points in water distribution network and integration with existing SCADA system of
Ahmedabad City.

. Five magnetic flow meters of size ranging from 400mm to 600mm was calibrated for M/s
Adept Fluidyne Pvt. Ltd., Pune. The flow meters were calibrated for KIIFB - Water Supply
Scheme to Cheruthazham, Kunhimangalam Panchayaths and Ezhimala Naval Academy
located in Kannur District, Kerala.

NABL audit

Assessment of Fluid Flow calibration facility as per ISO 17025:2017 was successfully completed.

9.2 CENTRE FOR WATER MANAGEMENT (CWM)

Nearly 2000 numbers of water meters were tested in CWM for various water boards and
manufacturers in India. 1480 water meters were tested for various water boards, as a part of
lot acceptance testing and endurance testing. 5 lifecycle testing of water meters were conducted
under Model Approval Programme (MAP) of FCRI and 19 life cycle testing for various manufacturers
and suppliers.

Pump Testing

. FCRI and Raidco Kerala Ltd. jointly submitted the project “Technical Evaluation of Most
Energy Efficient Alternative to Petti & Para Systems” to Energy Management Centre, Kerala.
Two vertical axial flow submersible pumps of sizes 350mm and 550mm were selected and
studied for their performance at FCRI and later tested at the site Aymanam, Kottayam,
Kerala.

° Discharge and pressure measurement of two 100 HP pumps in the pumping station of Kerala
Water Authority, Pazhassi Dam, Kannur was performed at site. The pumps were of capacity
313 m3/h at 6.8 bar. Clamp-on ultrasonic flow meter was used as reference.

Validation of water meter test facility

The water meter test facility of NTADCL 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
ISO 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” coriolis mass flow meter as per Section 6.5 APl MPMS 4.4 tank provers. The test bench
was certified based on the compliance with 1S/ISO standard and also by witnessing the testing of
water meters.

A
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On-site calibration of large size flow meters

° One ultrasonic flow meter of size 2000 mm and two electromagnetic flow meters of sizes
1000 mm and 700 mm were calibrated at STP, Chalaghatta Valley Division. One ultrasonic
flow meter of size 2400 mm and one electromagnetic flow meter of sizes 1600 mm were
calibrated at 90 MLD STP Outlet, Bellandur. These flow meters were installed in the inlet
and outlet lines of waste water treatment plants of BWSSB.

° Performed on-site calibration of 1000 mm averaging pitot tube at the pumping station of
M/s Bharat Petroleum Corporation Ltd. - Kochi Refinery, Ernakulam.

. On-site calibration of 10 reference flow meters supplied to Municipal Corporation of Greater
Mumbai (MCGM), Mumbai has been calibrated. Calibration of 4 weighing system used in
the gravimetric system for testing of water meters were also calibrated at site. Quarterly
maintenance of domestic and bulk water meter test facility has also been performed as per
the schedule.

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 ultrasonic and electromagnetic water meters
of various makes for Kerala Water Authority, Kochi.

Special type of automatic flow control valves was tested for M/s Saisanket Enterprises Pvt. Ltd.,
Mumbai. The valves, called “C- Valve”, used a controller for maintaining a steady flow through the
pipe line by sensing differential pressure across the valve flow rate and valve opening. Two valves
of size 100 mm and 50 mm were tested for valve characteristics at various openings.

9.3 OIL FLOW LABORATORY (OFL)

Summary of flow product evaluation

Third party certifications were done for more than 300 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, process
industries, automotive industries — M/s Ashok Leyland Ltd., Nissan Ashok Leyland Technologies
Ltd., public sector companies like BEML, flow meter manufacturers — M/s GE India Industrial Pvt.
Ltd., Emerson Process Management (India) Pvt. Ltd., Endress + Hauser (India) Pvt. Ltd., Toshniwal
India Pvt. Ltd., ABB India Ltd., Yokogawa India Ltd., end users - Air Force Station, Air India Ltd.,
Hindustan Aeronautics Ltd., etc.

Major activities
° Two PD meters of size 3” and 2” were calibrated for M/s Gascord Oilfield Maintenance,
UAE.

° Ultrasonic flow meters were calibrated for M/s Daniel Measurement Solutions Pvt. Ltd./

4
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Vadodara. The instrument was for M/s IOCL. The calibration was conducted at fifteen
flow rates with ten-point repetition. The test was conducted as per API and calibrated
bidirectional.

. Custody transfer mass flow meters were calibrated for M/s Kosan Krisplant India Pvt. Ltd.
and M/s HPCL Mittal Energy Ltd. by assembling in series to find the accuracy with the FCRI
system and between flow meters.

° Mass flow meters were calibrated for M/s Advanced Sys-tek Pvt. Ltd., Vadodara. The flow
meters were used in loading arms at M/s Indian Oil Corporation, Kharagpur.

. Custody transfer mass flow meters were validated for M/s Endress + Hauser India Pvt.
Ltd., Mumbai. The meters were from various locations of M/s Indian Oil Corporation —
Jharsuguda, Kobra, Ranchi and Raipur.

Projects

. Purchase activities of equipments for the “Supply of Flow Meter Verification Facilities” for
Central Laboratory of Legal Metrology, Ernakulam were completed.

Other activities

. Assessment of Fluid Flow calibration facility as per ISO 17015 was completed successfully.
9.4 AIR FLOW LABORATORY (AFL)

Summary of flow products evaluation

About 1310 flow meters/flow products were calibrated/tested in Air Flow Laboratory during the
period 2020-21.

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 Motorcycle & Scooter India Pvt. Ltd.,
Volvo Eicher, BHEL, Air India Ltd., Maruti Udyog Ltd., HAL, Ashok Leyland Ltd., Elgi Equipments
Ltd., Cummins India Ltd., Endress + Hauser India Pvt. Ltd., Eureka Industrial Equipments India
Pvt. Ltd., TATA Motors Ltd., AVL India Pvt. Ltd., LPSC, BEML, GE India Industrial Pvt. Ltd., Raychem
RPG Pvt. Ltd., Genus Power Infrastructures Ltd., Kirloskar Oil Engines Ltd., Indraprastha Gas Ltd.,
Mahindra & Mahindra Ltd., Greaves Cotton Ltd., Wadegati Lab Equipments Pvt. Ltd., Horiba India
Pvt. Ltd., etc. Nearly 40% of customers were from the automobile sector, 30% from Natural Gas
sector, 20% from Pharmaceutical sector and remaining 10% from manufacturers, environmental
sectors and various other industries.

Major calibration/tests

° Calibration of 15 numbers of smooth approach orifice/critical flow orifices for M/s Horiba
India Pvt. Ltd, New Delhi.

) Calibration of 10” venturi meter for M/s FluidAire Technologist, Chennai.

A
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° Calibration of 13 numbers of 2” & 3” turbine flow meter/RPD meters for M/s Gail (India)
Ltd., Bangalore

° Calibration of 11 numbers of digital flow switches for M/s Transcal, Bangalore.

. Calibration of 29 numbers of mass flow meters/blow by meter/laminar flow elements for
M/s Cummins India Ltd., Pune.

° Calibration of 6 numbers of mass flow meter/mass flow controllers for M/s Global Automotive
Research Centre, Kancheepuram.

° Calibration of 33 numbers of 1” to 6” mass flow meters/mass flow controllers/exhaust flow
meters for M/s AVL India Pvt. Ltd., Haryana.

. Calibration of 4 numbers of 4” & 16” ultrasonic flow meter for M/s GE Oil & Gas India Pvt.
Ltd., Pune.

. Calibration of 3 numbers of mass flow meters for M/s Advanced Qilfield Technology Co. LLC,
Oman.

. Calibration of 10” & 6” vortex flow meter for M/s Endress + Hauser India Pvt. Ltd., Mumbai.

° Calibration of 8 numbers of mass flow meter/laminar flow element/blow by meters for M/s
Mahindra & Mahindra Ltd.

. Testing of gas regulator for performance characteristics and lockup test as per BS EN 88-1 for
M/s Eminent Gas Technologies Pvt. Ltd., Thane.

. Calibration of 3 numbers of 6” insertion type mass flow meters for M/s Atlas Copco Ltd.,
Maharashtra.

. Calibration of 23 numbers of flow nozzles for M/s Elgi Equipments Ltd., Coimbatore.

° Testing of diaphragm gas meters for various tests as per BS EN 1359 for M/s Raychem RPG
Pvt. Ltd., Pune

° Calibration of 14 numbers of LFE/MFM/smooth approach orifice for M/s Automotive
Research Association of India (ARAI), Pune.

. Calibration of 8 numbers of mass flow meter/blow by meter/laminar flow elements for M/s
Simpson Co. Ltd., Tamil Nadu.

. Calibration of 10 numbers of RPD/turbine flow meters for M/s Gail Gas Ltd., Agra.

. Calibration of 5 numbers of smooth approach orifices/mass flow meters/CFO for M/s Bajaj
Auto Ltd., Pune.

. Testing of pneumatic blower fan for M/s Blastline India Pvt. Ltd., Kochi.

. Calibration of 10 numbers of blow by meters and 2 numbers of 4” mass flow meters for M/s
Royal Enfield, Chennai.

° Calibration of 21 numbers of diaphragm gas meters for M/s Raychem RPG Pvt. Ltd., Pune

. Calibration of 15 numbers of diaphragm gas meters for M/s Mahanagar Gas Ltd., Maharashtra.

A
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° Testing of 2 numbers of compressors for FAD & specific power consumption for M/s Elgi
Equipments Ltd., Coimbatore.

° Testing of compressor for M/s Ingersoll Rand India Pvt. Ltd., Gujarat.

Flow testing on ventilator

Flow testing was done on ventilators developed by M/s Indian Institute of Technology, Palakkad
at the Air Flow Laboratory. Parameters like pressure and flow were measured during the testing
for various settings of ventilator.

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.

NABL audit
Successfully completed the NABL audit for AFL testing parameters in March 2021.

NABL Accreditation

Received NABL accreditation for testing of air compressors. FCRI would be able to conduct free
air delivery test on air compressors as per standards 1ISO 1217 & IS 10431.

9.5 CNG LABORATORY

Conducted the natural gas metering audit of 13 numbers of spur line metering system installed at
the 6 terminals of supplier/customer premises for M/s India Oil Corporation Ltd., Chennai.

Exhaustive auditing of custody transfer meters, flow computers, pressure & temperature
transmitters, gas chromatograph etc. were carried out at above terminals and conformity with
AGA 9 and AGA 7 reports were verified. Field Instruments were calibrated for all 6 terminals.

Mandatory recommendations and suggestions for improvement of total measurement system
were given for 13 metering systems along with 13 individual audit reports.

Subsequent to audit, on the request of M/s IOCL, a detailed presentation on the audit findings
was made to IOCL and IOLPL officials at IOCL Corporate Office, Nungambakkam. Senior officers
participated in the presentations and subsequent discussions. Reconciliation of gas quantities has
improved to about 0.2 - 0.3% from 0.5 - 1%.

9.6 ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)

Qualification of valve for BARC

M/s BARC is havingits own test procedure for qualifying valves for atomic power plant requirement,
which includes natural frequency determination by impact hammer method, resonance search
test, vibration resistance test at fixed frequencies and vibration proof test. M/s BARC had placed
a purchase order with a supplier for purchasing valves of 28 different models. In this regard, for

A
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qualifying the vibration test facility, testing was initiated on a sample valve and it was approved by
M/s BARC as FCRI is one of the facilities for performing vibration testing on control valves. During
this year, FCRI has tested 8 numbers of such valves.

Noise measurement of Patient Monitoring System

Sound pressure level measurement of auditory ALARM signals generated from Patient Monitoring
System was done for M/s BPL Medical Technologies Pvt. Ltd., Bangalore & TUV Rheinland (India)
Pvt. Ltd., Bangalore. Characteristics of each burst and pulse were analysed and reported for
different alarm signal priorities (high/medium/low).

Facility enhancement

FCRI has increased the capability of shaker testing by upgrading the lower frequency limit to 2Hz.
With this defence vibration testing requirements can be catered to. NABL scope has also been
updated to include this new enhancement.

Testing/calibration

Railway applications

) Resonance search, vibration and shock tests were conducted on battery unit and RBC M/s
Ramyaa Electro Gear Pvt. Ltd., Chennai, M/s Craftsman Automation Pvt. Ltd., Coimbatore as
per IEC-61373 (2010) “Railway application — Rolling stock equipment — Shock and Vibration
tests”.

° Vibration and shock tests were conducted on a Railway Reciprocating Air Compressor
for M/s Elgi Equipments Ltd., Coimbatore. Tests were conducted as per IEC 61373/2010
“Railway application — Rolling stock equipment — Shock and Vibration tests”.

° Vibration and shock tests were conducted on switch board cabinet and smart SBC for M/s
Trolex India Pvt. Ltd., Bangalore, Kontact Consortium India Pvt. Ltd., Chennai and M/s
Aluminium Industries Ltd., Thiruvananthapuram. The test was conducted as per IEC 61373:
2010.

Communication, space, oil & gas & defence equipments

° Resonance search, random vibration and shock tests were conducted on docking station for
M/s SFO Technologies Pvt. Ltd., Cochin.

° Vibration test was conducted on a fuel dispenser for M/s Gilbarco Veeder Root India Pvt.
Ltd., Coimbatore.

° Sinusoidal vibration, random vibration, shock tests and bump test were conducted on
Umbilical Plug Connectors & Umbilical Receptacle Connectors for M/s Souriau India Pvt.
Ltd., Coimbatore.

° Sinusoidal vibration, random vibration, shock tests and bump test were conducted on

connectors for M/s VMX HI Connectors Pvt. Ltd., Bangalore.
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) Shock and vibration tests were conducted as per MIL STD 810 for M/s MAK Controls,
Coimbatore and M/s Paras Defence and Space Technologies Ltd., Mumbai for defence
application.

° Shock and vibration testing of aero frame was done for defence application for M/s L&T Ltd.
(Defence IC), Pune.
Noise level measurement of gensets

Type Approval and COP of diesel generators and COP verification of the facilities as per MoEF
notification to check for noise compliance limits for M/s Kirloskar Electric Co. Ltd. - Hubli, Southern
Genset — Kottakal, JP Products — Chennai and Whispower Generator Sales & Services Pvt. Ltd. —
Ernakulam.

Evaluation of noise characteristics

° Operating noise measurements or acoustic performance evaluation was done in different
type of motors used in vehicles for M/s Bosch Electrical Drives India Pvt. Ltd., Chennai

° Sound Pressure Level (SPL) measurement of fuel pump modules were done for M/s Pricol
Ltd., Coimbatore.

° Conducted sound power measurement of wiper motors for M/s SGS India Pvt. Ltd., Pune.

° Sound pressure level measurement of air vents were done for SGS India Pvt. Ltd., Pune.

Packaging validation

. Drop test was conducted on electronic equipment for M/s SFO Technologies Pvt. Ltd.,
Cochin.

Seismic qualification test

° Seismic qualification tests of various sizes and types of valves were conducted for L&T
Valves Ltd., Coimbatore. These tests were conducted to demonstrate the operability of
valve under simulated equivalent seismic and normal operating conditions.

Temperature & humidity test

. Temperature test/ageing test was conducted on connectors for M/s Souriau India Pvt. Ltd.,
Coimbatore and M/s VMX HI Connectors Pvt. Ltd., Bangalore.

° Dry heat test & damp heat, cyclic test were conducted on LCD & controllers for M/s Trolex
India Pvt. Ltd. (Bangalore) and M/s Ramyaa Electro Gear Pvt. Ltd., Chennai.

. Dry heat test (non-condensing), cold test and damp heat, cyclic (condensing) test were
conducted for M/s Norton Chemicals and Specialities Pvt. Ltd., Mumbai and for various
model approval tests.

IP test

° Ingress protection (IP 53 to IP 68) test was conducted on, air filter pressure regulators, water
I\ meters, switch board cabinet and compressor controllers for various customers.




T, 3T af

FLUID CONTROL RESEARCH INSTITUTE 33 ANNUAL REPORT

Special Calibrations

° Calibration of 100 accelerometers was done for M/s International Centre for Automotive
Technology, Haryana.

. Free field calibration of 25 microphones was done for M/s Cummins India Ltd., Pune along
with sound level meter and sound calibrators.

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.

Setting up of instrumentation systems for IR thermometer calibration facility has been completed.
System evaluation and preparation of relevant documents required for NABL accreditation is
undergoing.

Project titled “Setting up of Clinical Thermometer Verification Facility” sponsored by Legal
Metrology, Ernakulum is under progress. Procurement action for all major equipments required
for the facility has been initiated.

The laboratory undertakes in-house & onsite calibration of various types of thermal calibration
and measuring instruments.

Inthe financial year 2020-21, ETL undertook around 467 calibration jobs to meets the requirements
of around 107 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.

9.8 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY

Research activities

Experimental investigations and data analytics (machine learning) is being undertaken to non-
intrusively identify flow regimes and predict phase fraction behavior in two-phase gas-liquid flow
systems based on pressure loss and its dynamics. The first phase of project is at an advanced stage
of completion and is being carried out at the air-water two phase flow loop at the Multiphase
Flow Laboratory.
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Major assignments

A number of project proposals and techno-commercial offers for specialised testing were
submitted to various clients during the year. A few of the projects bagged and executed during
the year are listed as below:

° Order was received for Model Approval Testing of an electronic flow computer model TEX/
SAMPI for M/s IDEX India Pvt. Ltd., Vadodara. Testing was performed at FCRI and at other
NABL accredited laboratories.

. Commissioning works completed for a new Data Acquisition System supplied by FCRI to
Liquid Propulsion Systems Centre (LPSC), Bangalore. Upgradation and refinement of its
software was performed to suit its operations for testing of space flight components for
ISRO included for Gaganyaan project.

° Annual Maintenance Contract (AMC) works were undertaken for Flow Measurement
Information Management System (FMIMS) supplied by FCRI at Tataguni Pumping Stations
(Stages 1, 2, 3) of Bangalore Water Supply & Sewerage Board (Bangalore) for monitoring of
metro water transmission of Cauvery water.

. Order for AMC was bagged for technical support of Automated Checkout System for flight
valve supplied by FCRI to M/s BrahMos Aerospace Thiruvananthapuram Ltd. (BATL).

. Order was executed for consultancy to operationalise Dynamic Response Testing System
implemented at M/s Forbes Marshall Pvt Ltd, Pune.

. Order was bagged for durability/endurance testing on diaphragm gas meters. The tests
comprised endurance for 4.5 lakh cycles on operation. Software for data acquisition was
developed in-house at the DAS Laboratory to undertake the tests.

. Dynamic Response testing was performed on pneumatic actuated control valves for M/s R
K Control Instruments Pvt. Ltd. (Mumbai). The tests were performed at DAS-MPFL as per
ISA 75.25 and ISA S26. Tests conducted as part of the PO were step response, frequency
response, and multi-step response.

. Order received from M/s Lakshmi Technology and Engineering industries Ltd. (Division of
Chakradhara Aerospace and Cargo Pvt. Ltd.) for automation of Checkout System for testing
of flight actuator RCS PS1 at their production testing and assembly plant.

. Offer was submitted to LPSC Bangalore (LPSCB) for undertaking AMC for 3 numbers of
Model: DL Traffic 018 data loggers being used by LPSC. The three units were supplied by
FCRI during 2017-18.

. Order executed for carrying out AMC on one number of Data Acquisition System supplied
by FCRI to the Systems Simulations Laboratory of Bi-Propellant Systems Group (BPSG) of
LPSCB.

Oil-Water-Air Multiphase Test Loop

Fabrication works and assembly of piping elements including inline mixing and three-phase mixer
|\with airinjection were completed atthe loop. Commissioning of pump systems was also completed.
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Civil maintenance was completed and water seepage in below-ground pit was rectified.
9.9 SPECIAL ASSIGNMENTS AND PROJECTS GROUP (SAAP)

Summary of activities

Following tests were conducted as per requirements for various customers:

. Performance and life time assessment of flow elements

. Fugitive emission studies on valves

° Cryogenic testing on valves

° Fire testing on valves

° LOCA, MASL and severe accident tests on various item for BARC/NPCIL

. Special tests on valves for L&T Valves as per BARC specifications

° Life cycle tests on metallic and rubber hoses, metallic bellow with external pressure

Design, assembly, commissioning and testing of the following facilities has been performed during
the period:

Thermal cycling test facility for BARC: BARC/ATVP sponsored test facility is being implemented
for testing of special valves used in nuclear submarines. This is fully funded by Ministry of Defence
and is now in the final stage of installation. The valve manufactured in India will be tested in this
facility for its performance evaluation (hydraulic, thermal, operability and life assessment) and
acceptance. A total of 84 valves will be tested in this loop in the next 3 years

Seismic qualification of valves: A BARC/ATVP sponsored test facility for seismic qualification
testing of valves used in nuclear submarines and power plants. This is fully funded by Ministry of
Defence and is now in the bidding stage. The valves manufactured in India will be tested in this
facility for its seismic performance evaluation and acceptance. With thermal cycling facility, flow
test facility (already available) and seismic test facility, FCRI will became a full-fledged test facility
for valve and flow products required for Indian nuclear industry.

Performance evaluation of special purpose bellow for IGCAR: A test facility was designed
according to the requirement of M/s IGCAR to simulate actual conditions in the reactor. The test
facility was installed and commissioned on January 2021. Trial runs were carried out and inputs
from the IGCAR representatives were considered to improve the functionality of the test facility.
In the experimental studies were carried out on the bellows with maximum flow rate was tried.
Flow, line pressure, vibration was measured during the test.

9.10 LARGE WATER FLOW LABORATORY (LWFL) AND VALVE CAVITATION RESEARCH CENTRE
(VCRC)

A total of 23 flow products were calibrated/tested in LWFL/VCRC. Some of the major testing/
calibration activities done in Large Water Flow laboratory (LWFL) were as given below:
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) An order worth Rs.84 lakh was received from M/s Vishvaraj Environment Pvt. Ltd., Mumbai.
It is mainly for calibration of 52 numbers of ultrasonic flow meters of size 1200 mm used by
MCGM.

. Testing of a butterfly valve of size 26” diameter was performed for M/s Emerson Process
Management Ltd., Chennai.

. Calibration of a butterfly valve size 36” diameter for M/s Severn Glocon India Pvt. Ltd.
° Calibration of 1400 mm NB EMF for M/s Endress + Hauser (India) Pvt. Ltd.

° Calibration of 1500 mm NB EMF for M/s Endress + Hauser (India) Pvt. Ltd.

. Calibration of 600 mm NB EMF for M/s Sulzer Pumps India Ltd.

. Calibration of 800 mm NB USMF for M/s Adept Fluidyne (P) Ltd., Pune.

° Calibration of 2000 mm NB EMF for M/s Endress + Hauser (India) Pvt. Ltd.

. FL Test of 2” valve for M/s Circor Flow Technologies India (P) Ltd., Coimbatore.
° Performance test of 4” valve for AVK Valve India Pvt. Ltd.
) Performance test of 2” valve for AVK Valve India Pvt. Ltd.

° Calibration of 900 mm NB, venturi meter for M/s Micro Precision Product Pvt. Ltd., Haryana.
. Calibration of two 900 mm USFM for GE Oil & Gas India Pvt. Ltd.

. Function test of 2” NB nozzle for Circor Flow Technologies India (P) Ltd., Coimbatore.

. Performance test of 4” NB valve for M/s Darling Muesco (India) Pvt. Ltd.

° FL test of 2” NB globe valve for M/s Mascot Valves Pvt. Ltd.

. Testing of 900 mm NB butterfly valve for M/s Severn Glocon India Pvt. Ltd., Chennai.

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:

Flow analysis through air vents with and without box at different flow conditions using
thermal models for experimental validation and design verification

Flow analysis in tubular heat exchangers
Flow analysis of flow past a truck
Flow analysis in pipe manifolds

Flow analysis through cooling water pipe system

Flow analysis in Mitre bends

A
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° Single phase flow analysis through angle valve at different openings

° Cavitation simulation study in 2” angle valve full opening condition

. Flow analysis through nozzle is carried to find out the flow characteristics

. Flow analysis through orifice is carried out to find out the flow characteristics

. Design optimization and analysis of basket strainers to achieve the desired DP was carried
out

. Flow analysis in pipe with different diffusers and reducers was carried out to find out the
flow characteristics

° Flow simulation in plug valves

° CFD analysis of thermal mixing in pipe junction to find out the mixing length
. CFD simulation of surge tank

. Flow analysis through venturi meters

° Flow simulation in butterfly valves

. CFD analysis of single pump sump using two phase modeling

ANSYS - Structural/Fluent activities

. Model analysis

. Fluid structural interaction

° Static drag coefficient analysis

. Dynamic drag coefficient/force analysis

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 2020-21, the revenue generation of the Physical Standards Lab was Rs.82.20 lakh.
Major bids secured include — Air Force Station, Sulur (Rs.1.21 lakh), Endress + Hauser India Pvt.
Ltd. (Rs.0.88 lakh), GAIL (India) Ltd. (Rs.18.35lakh), Gilbarco Veeder Root India Pvt. Ltd. (Rs.4.13
lakh), HTA Instrumentation Pvt. Ltd. (Rs.1.69 lakh), HAL (Rs.0.78 lakh), IGCAR, Kalpakkam (Rs.1.20
lakh), IOCL (Rs.2.02 lakh), NAQAS, Kochi (Rs.1.2 lakh), Kerala State Pollution Control Board (Rs.1.01
lakh), Govt. Analyst Lab. (Rs.1.55 lakh), IPRC-Mahendragiri (Rs.1.83 lakh) and Southern Railway,
Trichy (Rs.0.67 lakh).

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.
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Advance Systek Pvt. Ltd., Vadodara

Air Force Station, Bidar

Air Force Station, Sulur

AVT McCormick Ingredients Pvt. Ltd, Aluva

Cordite Factory, Aruvankadu

Crosslite Infra Pvt. Ltd., Kannadi, Palakkad

Endress + Hauser Flowtec India Ltd.

Gail (India) Ltd. from Pondicherry and Tamil Nadu
Gilbarco Veeder Root India Pvt. Ltd., Coimbatore
Hindustan Organic Chemicals Ltd.

HLL Life Care Ltd. — Kochi and Thiruvananthapuram
HTA Instrumentation Pvt. Ltd., Bangalore

Indian Calibration Services, Gurgaon

Indian Qil Corporation Ltd., Chennai

ISRO Propulsion Complex, Mahendragiri

Kancor Ingredients Ltd., Ernakulam

Kerala State Polluton Control Board — Kochi, Thodupuzha, Kasargod, Thiruvananthapuram
L-Tech Engineering Services, Chengannur

MSME Development Institute, Coimbatore
National Institute of Wind Energy, Chennai

Naval Aeronautical Quality Assurance, Kochi

NTPC, Kayamkulam

OEN India Ltd., Ernakulam

Oorja Technical Services Pvt. Ltd., Indore

Pricol Ltd., Coimbatore

Prodair Air Products India Pvt Ltd., Ernakulam
Southern Railway, Tirchy

Surat Municipal Corporation

The Government Analyst Lab, Kozhikode, Ernakulam and Thiruvananthapuram
Vasantham Industries, Trichy

Vikram Sarabhai Space Centre, Thiruvananthapuram
VEPL MSPL Smart Water Pvt. Ltd., Thane

h
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Major site works
Site jobs for following customers were successfully completed:
. M/s Excel Assay & Hallmarking, Thrissur - weighing balance

° M/s GAIL (India) Ltd., - Karaikkal, Kuthalam, Thiruvarur and Ramnad sites — dimensional
verification of orifice meter installations

. M/s The Govt Analyst Lab, Kozhikode and Trivandrum- weighing balances
. M/s Ideal Rubber Crumb Factory, Mannarkkad — weighing balances

. M/s IGCAR, Kalpakkam — pressure instruments

° M/s IOCL, Chennai - pressure instruments

. M/s IPRC — Mahendragiri — pressure gauges

. M/s ISRO LPSC, Valiamala — pressure gauges

° Department of Legal Metrology, Ernakulam — weighing balances

. M/s ITI, Palakkad — digital pressure gauges and loadcells

. M/s Kerala State Pollution Control Board, Thodupuzha- weighing balance
. M/s Kerala Water Authority, Nettoor - weighing balance

° M/s Malabar Latex Pvt. Ltd., Thrissur -- weighing balance

° M/s Southern Railway — Trichy — surface plates

. M/s State Farming Corporation of Kerala Ltd., Punalur - weighing balance
. M/s The Travancore Cochin Chemicals Ltd., Kochi - weighing balances

. M/s Yamuna Roller Flour Mills Pvt. Ltd., Thrissur - weighing balances

Services to overseas customers:
° Dimensional and torque instruments were calibrated for M/s MetroMac, Abu Dhabi, UAE.

° Dimensional instruments were calibrated for M/s MetroMac, Dubai, UAE.
9.13 TRAINING

International training programme

Due to the Covid-19 pandemic conditions prevailing in the country, Indian Technical and Economic
Cooperation (ITEC) campus training courses were temporarily suspended and hence no campus
international training programme was conducted in 2020-21. One e-ITEC course on Water
Transmission and Distribution Engineering was conducted. 14 participants from 6 countries
participated in the course.
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National training programme

The following national training programmes were conducted during the year:

. Advanced Flow Measurement & Instrumentation-Principles and Practice

. Water Transmission and Distribution

o Industrial Gas Meters and their Selection and Calibration Methods

° e-Training Course on Air/Natural Gas Meter Calibration Techniques & Validation

. e-Course on Metrology, Pressure, Thermal & Electro Technical Measurements and Calibration

. On-site course on Internal Audit & Laboratory Quality Management System as per ISO 17025
— 2017 for M/s ITI Ltd., Palakkad.

A total of 47 Officers from various organizations participated in the training programmes. FCRI
had also conducted a one week in-plant training for students in which 24 students attended the
programme. FCRI had also facilitated industrial visits for 171 students from various colleges.

9.14 AIR FLOW LABORATORY (HPTF-20 BAR) & WIND TUNNEL

Summary of tests/Calibrations

About 560 flow meters/flow products were calibrated/tested in 20 bar Air Flow Laboratory (AFL-
HP) during the period 2020-21.

Major customers

Some of the major clients during the year were: Compac Industries India Ltd., GAIL Gas Ltd.,
Hindustan Organic Chemicals Ltd., Toshniwal Hyvac Pvt. Ltd., Mahindra & Mahindra Ltd., Greaves
Cotton Ltd., Cummins Technologies Ltd., Cummins India Ltd., Shah Engineers & Consultants Pvt.
Ltd., Greenglobe Fuel Solutions, ARI-Armaturen Streamline LLP, NIT - Trichi, Atomberg Technologies
Pvt. Ltd., Oorja Technical Services Pvt. Ltd., National Test House, Krohne Marshal Pvt. Ltd., The
Automotive Research Association of India, Bosch Ltd., Belz Instruments Pvt. Ltd., Bharat Heavy
Electricals Ltd., Air India Ltd., Hindustan Aeronautics Ltd., Ashok Leyland Ltd., Elgi Equipments
Ltd., Central Power Research Institute, Eureka Hitech, TATA Motors Ltd., AVL Technical Centre
Private Ltd., BEML, GE india Industrial Pvt. Ltd., Raychem RPG Pvt. Ltd., Kirloskar Qil Engines Ltd.,
Indraprastha Gas Ltd., Mahanagar Gas Ltd., VE Commercial Vehicles Ltd., Fainger Engineering,
Fouress Engineering (India) Pvt. Ltd., Bajaj Auto Ltd., Endress + Hauser India Pvt. LTd., Ashok
Leyland Ltd., Emerson Process Management Chennai Pvt. Ltd., Ucal Fuel Systems Ltd., Transcal,
Global Calibration, etc.

Major calibration/tests carried out at the facility

° Calibration of 10 numbers of vortex flow meters for M/s Endress + Hauser India Pvt. Ltd.,
Mumbai.

° Testing of 13 numbers of control valves for M/s Emerson Process Management India Ltd.,

Chennai.
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. Testing of 16 numbers of safety relief valves for M/s UNI Klinger Ltd.
° Calibration of 4 numbers of turbine flow meter for M/s Gujarat Alkalies & Chemicals Ltd..
° Calibration of 10 numbers of anemometers for M/s Modern Calibration Services, Chennai.

° Testing of 4 numbers of control valves for M/s Circor Flow Technologies India Pvt. Ltd.,
Coimbatore.

. Calibration of 8 numbers of vortex flow meters for M/s Godfrey Phillips India Ltd.
° Calibration of 5 numbers of anemometers for MSME, Kolkata.

. Testing of 13 numbers of venturi meters for M/s Emerson Process Management Asia Pacific
PTE, Singapore.

° Calibration of 10 numbers of RPD meters for M/s Sopan O&M Co. Pvt. Ltd., Ahmedabad.
. Calibration of 4 numbers of anemometers for M/s Srivin Engineering, Hyderabad.

° Calibration of 10 numbers of mass flow meters for M/s Compac Industries India Ltd., New
Delhi.

. Calibration of 6 numbers of mass flow meters for M/s Shah Engineers & Consultants Pvt.
Ltd., Gujarat.

° Calibration of 4 numbers of anemometers for M/s Atomberg Technologies Pvt. Ltd.,
Maharashtra.

. Calibration of 8 numbers of safety valves for M/s Forbes Marshal Pvt. Ltd., Pune.

. Testing of an aluminium rope (wind load test) for M/s Siemens Ltd., Goa.

° Calibration of 4 numbers of LFE for M/s Ashok Leyland Ltd., Chennai.

. Calibration of 4 numbers of mass flow meters for M/s Cummins Technologies India Pvt. Ltd..

° Testing of 4 numbers of flow meters (hydro test) for M/s Endress + Hauser India Pvt. Ltd.,
Mumbai.

Site Visit

. Visited M/s ONGC Tripura Power Company, Tripura to witness calibration of their Gas
Chromatograph at its installed location.

° Visited M/s I0CL, Chennai for validation of ultrasonic flow meter installation as per AGA. 9
metering lines were completed.

NABL AUDIT

Successfully completed the NABL audit for testing parameters of HPTF facilities and the facility has
received re-accreditation for the period 2021-23.

A
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INDEPENDENT AUDITOR’S REPORT
TO THE GOVERNING COUNCIL OF FLUID CONTROL RESEARCH INSTITUTE
REPORT ON THE AUDIT OF THE FINANCIAL STATEMENT

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 2021, the Income & Expenditure Account and the Receipts & Payments Account
for the year ended on the 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 2021, 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.

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

A
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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 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:

. Identify 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.

. 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.

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

0 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.

. 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.
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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.

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
Place : Palakkad

Date : 29.03.2022
S. Ramachandran
Partner
M No: 029313
UDIN 22029313AGENDO8752
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
BALANCE SHEET AS ON 315" MARCH 2021

(In Rupees)
Particulars Schedule No.| Ason 31.03.2021 As on 31.03.2020
SOURCES OF FUND
Capital Fund I 140,80,83,180.67 131,23,17,408.23

APPLICATION OF FUND
Fixed Assets

Gross Block

Less: Depreciation

Net Block

Capital Work-in-Progress
Current Assets

Less Current Liabilities

140,80,83,180.67

81,14,65,942.81
58,43,41,696.04
22,71,24,246.77
5,99,00,199.32
124,56,71,465.44
12,46,12,730.86
112,10,58,734.58

131,23,17,408.23

80,48,92,384.15
55,92,62,999.05
24,56,29,385.10
6,08,38,734.32
112,12,58,776.70
11,54,09,487.89
100,58,49,288.81

140,80,83,180.67

131,23,17,408.23

Palakkad
29.03.2022

In terms of our report of even date
For Ramachandran & Ramachandran
Associates, Chartered Accountants

(FR N0.005043S)

Nidhi Chhibber, I.A.S.
Additional Secretary
Chairman (GC-FCRI)

G. Sundaravadivel
Director (i/c)

S. Ramachandran, B.Com, F.C.A.
Partner
M.No.029313
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2021
(In Rupees)
Schedule No. Current Year Previous Year
INCOME
Realisation from Sponsored Projects 1,08,12,235.00 46,06,502.00
Income from Calibration/Testing 14,85,64,981.08 16,86,54,584.63
Training & Seminar 3,67,210.00 86,49,392.00
Interest 8 4,65,49,457.00 4,56,79,902.00
Other Income 9 1,66,958.57 3,17,586.52
Total 20,64,60,841.65 22,79,07,967.15
EXPENDITURE
Salaries & Allowance 1 8,42,08,173.84 9,07,79,964.84
Other Expenses for Employees 2 1,00,16,169.00 1,81,20,704.50
Seminar & Training Expenses 3 45,030.00 44,25,123.00
Postage, Telex, Fax & Telephone 4 3,89,492.00 5,90,882.00
Travel & Conveyance 5 4,56,014.00 9,22,762.50
Repairs & Maintenance 6 33,26,585.50 36,21,054.00
Printing & Stationery 2,52,077.00 2,23,001.00
Electricity Charges 94,28,046.00 1,09,49,758.00
Water Charges 4,81,516.00 5,37,714.00
Bank Charges 26,658.00 37,381.47
Calibration Charges 4,54,140.00 12,07,378.00
Consumables 9,39,451.26 15,67,018.31
Sponsored Project Expenditure 11,90,314.00 25,70,431.80
Depreciation 2,50,79,331.56 2,80,58,297.23
Other Charges 7 18,06,619.05 29,71,113.50
Total 13,80,99,617.21 16,65,82,584.15
Excess of income over expenditure 6,83,61,224.44 6,13,25,383.00
Grand Total 20,64,60,841.65 22,79,07,967.15
Palakkad In terms of our report of even date
29.03.2022 For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.005043S)
G. Sundaravadivel Nidhi Chhibber, I.A.S. S. Ramachandran, B.Com, F.C.A.
Director (i/c) Additional Secretary Partner
Chairman (GC-FCRI) M.No0.029313
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2021
(In Rupees)
Receipts Amount Payments Amount
Opening Balance :
Cash 21,915.00 | P2yment to Suppliers & Con- 66,17,798.00
tractors
Bank 19,23,149.18 | Other Liabilities 2,18,27,668.00
Salaries & Allowances 9,02,05,511.00
Gross Receipts for Other Expenses Employees 52,56,670.00
Testing/Calibration/Projects | 20,32,65,446.19 | Printing & Stationery 2,59,643.00
Gross Receipts Seminar & 3,20,570.50 | Repair & Maintenance 24,60,807.50
Training
Grapt—ln—Ald for External 0.00 | Seminar & Training 51,184.00
Projects
Interest 23,35,723.00 | Electricity & Water Charges 97,66,585.00
TDS Refund 1,92,03,301.00 | Telephone & Postage 4,19,598.00
Earnest Money Deposits 2,70,000.00 | Travelling Expenses 2,65,005.00
Security Deposit 1,06,085.00 | Calibration Charges 2,83,111.00
Other Receipts 14,17,190.00 | Consumables 9,71,721.00
Miscellaneous/Other Charges 22,53,598.00
Security Deposit 6,13,993.00
Short Term Deposits 7,76,05,973.00
Loans & Advances to Employees 8,96,175.89
Sponsored Projects 3,70,438.00
Earnest Money Deposits 2,90,000.00
Closing Balance
Cash 14,821.00
Bank 84,33,079.48
22,88,63,379.87 22,88,63,379.87
Palakkad In terms of our report of even date
29.03.2022 For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.005043S)
G. Sundaravadivel Nidhi Chhibber, I.A.S. S. Ramachandran, B.Com, F.C.A.
Director (i/c) Additional Secretary Partner
Chairman (GC-FCRI) M.No.029313
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SCHEDULE |
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CAPITAL FUND

Particulars

Current Year
Rs.

Previous Year
Rs.

Opening Balance
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

55,15,60,918.73
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

54,12,96,642.73
0.00
6,13,25,383.00
60,26,22,025.73
1,02,38,893.00
2,72,00,000.00
3,41,00,000.00
55,15,60,918.73
40,75,56,489.50

35,32,00,000.00

140,80,83,180.67

131,23,17,408.23
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SCHEDULE 11l
Current Assets, Deposits & Advances
Particulars Current Year Previous Year
Rs. Rs.
CURRENT ASSETS
Cash in Hand 14,821.00 21,915.00
Bank 84,33,079.48 19,23,149.18

Short Term Deposit with Banks

R & D Fund Investments

73,05,27,948.00
44,65,35,942.00

63,35,74,796.00
39,67,44,338.00

Stock — Cement 46,360.00 51,680.00
Stock — Steel 1,31,469.90 1,31,469.90
Stock — Consumables 3,78,289.00 4,30,539.76
Sundry Debtors 1,70,64,584.72 3,25,41,592.33
Prepaid Expenses 2,35,011.00 2,35,369.00
Receivable — Others 32,85,591.02 7,75,641.86
WIP R&D Projects (External) 12,04,834.00 13,01,628.00
Accrued interest on HBA/Vehicle Advance 7,386.00 69,824.00
DEPOSIT & ADVANCES
Deposit with Others 13,91,137.20 22,49,613.20
Advance to Suppliers 2,02,67,727.50 2,20,98,970.50
Advance to Employees 3,60,773.00 1,61,416.00
EMD Paid 7,10,000.00 7,10,000.00
ITDS Receivable 1,44,36,323.62 2,76,72,002.97
Advance to Others 6,02,288.00 5,26,931.00
Advance to Contractors 37,900.00 37,900.00
124,56,71,465.44 112,12,58,776.70
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SCHEDULE IV - Current Liabilities and Provision
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Particulars

Current Year
Rs.

Previous Year
Rs.

Sundry Creditors

EMD — Contractors

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

Advance from Customers

Other Liabilities

Liability - Contractors

Provisions

14,28,942.00
25,30,475.00
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

11,48,881.00
27,10,475.00
31,23,768.15
5,60,000.00
10,00,000.00
2,94,50,801.34
1,88,46,280.40
1,37,411.00
5,84,31,871.00

12,46,12,730.86

11,54,09,487.89

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

Incentive

6,11,29,751.84
89,59,161.00
27,93,090.00
17,50,940.00
23,98,802.00
71,76,429.00

6,41,57,190.84
93,13,873.00
31,22,670.00
17,74,137.00
22,65,164.00
1,01,46,930.00

8,42,08,173.84

9,07,79,964.84

SCHEDULE 2 Other Expenses for Employees

Particulars

Current Year

Previous Year

Rs. Rs.
Staff Welfare Expense 9,81,507.00 13,27,921.50
Medical Expenses 6,37,166.00 3,32,725.00
Gratuity 73,75,032.00 1,26,76,145.00
LTC 1,269.00 75,401.00

Provision for EL encashment

10,21,195.00

37,08,512.00

1,00,16,169.00

1,81,20,704.50

A
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SCHEDULE 3 Seminar & Training
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Particulars

Current Year

Previous Year

Rs. Rs.

Course & Training 30,087.00 2,36,974.00
ITEC Expenses 0.00 36,50,905.00
Seminar & Course 14,943.00 5,37,244.00
45,030.00 44,25,123.00

SCHEDULE 4 Postage Telex Fax & Telephone

Particulars Current Year Previous Year

Rs. Rs.
Telephone & Fax 59,298.00 57,650.00
Postage & Telex 3,30,194.00 5,33,232.00

3,89,492.00

5,90,882.00

SCHEDULE 5 Travelling & Conveyance

Particulars

Current Year

Previous Year

Rs. Rs.

Travelling Expense 4,56,014.00 9,22,762.50

Conveyance 0.00 0.00

4,56,014.00 9,22,762.50

SCHEDULE 6 Repairs & Maintenance

Particulars Current Year Previous Year
Rs. Rs.
Building 36,566.00 2,16,596.00
Electrical Installation 8,07,759.00 5,76,300.00
Vehicle 56,331.00 50,368.00
Office Equipment 0.00 0.00
Machinery & Equipment 23,26,697.00 23,95,934.00
Trainees Hostel 17,302.00 33,932.00
Other Assets 64,523.50 3,20,767.00
Staff Quarters 9,491.00 10,349.00
Furniture 7,916.00 16,511.00
Road & Drainage 0.00 297.00
33,26,585.50 36,21,054.00
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Particulars Current Year Previous Year

Rs. Rs.
Customer service and hospitality 1,21,075.00 1,79,070.00
Freight & Cartage 1,29,014.00 2,07,778.00
Advertisement Charges 1,29,498.00 3,89,251.00
Audit Fees 10,000.00 10,000.00
Legal Charges 29,450.00 2,20,500.00
POL 1,52,510.00 2,32,039.00
Rates & Taxes 4,15,463.50 3,81,576.00
Insurance 2,37,839.00 2,05,559.00
Miscellaneous Expenses 27,471.71 1,58,902.50
Consultant Fee 1,02,500.00 2,68,137.00
Subscription & Membership 26,615.34 42,779.00
Professional & Special services 2,86,100.00 2,36,236.00
Garden Maintenance 1,33,082.50 1,62,385.00
Intercomparison Expenses 6,000.00 2,76,901.00

18,06,619.05

29,71,113.50

SCHEDULE 8 Interest

Particulars Current Year Previous Year

Rs. Rs.
Interest on Deposits 4,49,32,906.00 4,44,30,506.00
Interest on TDS Refund 16,16,551.00 12,49,396.00

4,65,49,457.00

4,56,79,902.00

SCHEDULE 9 Other Income

Particulars Current Year Previous Year

Rs. Rs.
Income from Trainees Hostel 80,140.00 1,32,030.00
Income from Leased Accommodation 27,600.00 5,600.00
Licence Fee 29,964.00 26,160.00
Interest on HBA/Vehicle Advance 0.00 1,920.00
Sale of Scrapped Vehicle 0.00 98,825.97
Sale of Scrap 0.00 40,003.00
Miscellaneous Income 29,254.57 13,047.55

1,66,958.57

3,17,586.52

A
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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 31.03.2021 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.

A
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NOTES FORMING PART OF THE BALANCE SHEET AS AT 31.03.2021 AND THE INCOME &
EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2021

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 20th May 2009.

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.45.23 lakhs 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.374 lakhs has been transferred to R&D Fund from the surplus during
the year.
5. An amount of Rs.309 lakhs has been transferred to Plan Corpus Fund from the surplus

during the year.

6. Previous years figures have been regrouped wherever necessary.
Palakkad In terms of our report of even date
29.03.2022 For Ramachandran & Ramachandran

Associates, Chartered Accountants
(FR No.005043S)

G. Sundaravadivel Nidhi Chhibber, I.A.S. S. Ramachandran, B.Com, F.C.A.
Director (i/c) Additional Secretary Partner
Chairman (GC-FCRI) M.No0.029313
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FCRI CONTRIBUTORY PROVIDENT FUND
BALANCE SHEET AS ON 31°" MARCH 2021

(In Rupees)
Particulars Ason 31.03.2021 | Ason 31.03.2020
LIABILITIES
Capital Fund 37,42,712.98
Add Surplus for the Current Year 5,13,093.75 42,55,806.73 37,42,712.98
Employees' Subscription 4,39,29,688.00
Less Advance Recoverable 1,23,934.00 4,38,05,754.00 4,44,24,401.00
Employer's Contribution 4,37,96,492.00 4,34,69,751.00
Audit Fee payable 1,180.00 1,180.00
9,18,59,232.73 9,16,38,044.98
ASSETS
SB Account 5,79,939.73 6,05,959.98
Interest Accrued on:
Special Deposit 23,662.00
Short Term Deposit 1,38,49,799.00 1,38,73,461.00 82,03,583.00
Receivables 31,22,670.00
Investment in:
Special Deposit 13,33,059.00
Short Term Deposit 7,60,72,773.00 7,74,05,832.00 7,97,05,832.00
9,18,59,232.73 9,16,38,044.98
Palakkad In terms of our report of even date
29.03.2022 For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.005043S)
G. Sundaravadivel Nidhi Chhibber, I.A.S. S. Ramachandran, B.Com, F.C.A.
Director (i/c) Additional Secretary Partner

Chairman (GC-FCRI) M.No0.029313
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FCRI CONTRIBUTORY PROVIDENT FUND

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31°" MARCH 2021

(In Rupees)
Particulars Current Year Previous Year
INCOME
Interest received on:
Special Deposit 94,647.00 1,05,644.82
Short Term Deposit 59,56,895.00 57,20,337.00
SB Account 14,180.00 25,630.00
Excess of Expenditure over Income 0.00 3,82,597.18
60,65,722.00 62,34,209.00
EXPENDITURE
Interest on Employees' Subscription 27,98,941.00 31,68,500.00
Interest on Employer's Contribution 27,53,008.00 30,65,119.00
Audit Fee 590.00 590.00
Miscellaneous Expenses 89.25 0.00
Excess of Income over Expenditure 5,13,093.75 0.00
60,65,722.00 62,34,209.00

4

Palakkad
29.03.2022

G. Sundaravadivel
Director (i/c)

Nidhi Chhibber, I.A.S.
Additional Secretary

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.No.029313
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AGA
API
APLAC
ARAI
ASME
ASTM
ATVP
BARC
BATL
BEML
BHEL
BIS
BPCL
BS
BWSSB
CBDT
CEIL
CFD
CLLM
CNG
cop
DAS
DST
EMF
EN
FCRI
GAIL
GE
HAL
HP
HPCL

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 Technical Vessel Programme
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

Certification Engineers International Limited
Computational Fluid Dynamics

Central Laboratory of Legal Metrology
Compressed Natural Gas

Conformity of Production

Data Acquisition System

Department of Science and Technology
Electromagnetic Flow Meter

European Standard

Fluid Control Research Institute

Gas Authority of India Limited

General Electric

Hindustan Aeronautics Limited

Horse Power

Hindustan Petroleum Corporation Limited

A
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4

IEC
IGCAR
ILAC
ILC
I0CL
IOLPL
IP
IPRC
ISA
ISO
ISRO
ITEC
KIIFB
LCD
LOCA
LPSC
LTE
MCGM
MFM
MHI
MIS
MLD
MoEF
MPMS
MSME
NABL
NAFFCO
NAQAS
NIST
NIT
NMi
NPCIL

International Electro technical Commission
Indira Gandhi Centre for Atomic Research
International Laboratory Accreditation Cooperation
Inter Laboratory Comparison

Indian Oil Corporation Limited

Indian Oil LNG Private Limited

Ingress Protection

ISRO Propulsion Complex

Instrument Society of America

International Standards Organisation

Indian Space Research Organisation

Indian Technical and Economic Co-operation
Kerala Infrastructure Investment Fund Board
Liquid Crystal Display

Loss of Coolant Accident

Liquid Propulsion Systems Centre

Lakshmi Technology and Engineering Industries
Municipal Corporation of Greater Mumbai
Mass Flow Meter

Ministry of Heavy Industries

Management Information System

Million Liters per Day

Ministry of Environment and Forests

Manual of Petroleum Measurement Standards
Ministry of Micro, Small and Medium Enterprises
National Accreditation Board for Testing and Calibration Laboratories
National Fire Fighting Manufacturing Company
Naval Aeronautical Quality Assurance Service
National Institute of Standards and Technology
National Institute of Technology

Netherlands Measurement Institute

Nuclear Power Corporation of India
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NTADCL
NTPC
OIML
ONGC
PTC
RAIDCO
R&D

RH

RPD
SCADA
STP
UAE
UNDP
VES

New Tirupur Area Development Corporation Limited
National Thermal Power Corporation

International Organisation of Legal Metrology

Oil and Natural Gas Corporation Limited
Performance Test Codes

Regional Agro Industrial Development Co-operative of Kerala Limited
Research and Development

Relative Humidity

Rotary Positive Displacement

Supervisory Control and Data Acquisition

Sewage Treatment Plant

United Arab Emirates

United Nations Development Programme

Vibration Endurance Shaker
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FIT Y it o1 aRier iR a¥ 2020—21 A HafAd i fyexor uxga st 2 |

H 99 202021 & SR G DI YA A AR Suaferi & fava § |lera # garn arg |

& q91d
o UBHHRIRAE A U8 98 &I goi=1 § 99 2020—21 & folq e # 11% &I gig &
@ |

o ISUHIN 9001—2015 & Ted YHUISNRAATE Bl MR SRATIRIed (|fdars aiifse) &
DI TS AR T STRI & & org s uar o 1 |

. UATEITA Y 3R ura gHrofiansor & forg qoi @ 18 aidieor wfafafer & forg
SATTATE T | AT YAHeITH & feTY TAUHIUS SHheiy 3i1feT IR gl 3iR
YTSHTOT YHTOT U3 U1 g3 |

o DU TN, TS HETATSH, Pifea & forg Tell Hier Hegry+ Jfagm wifid &
& foTq aTrcrer UTw gar |

o It ® o fFaee 2FiHIer Aearus giaar &1 W= & forg smaer urw gaf |
. A T, PRISTFhA & [T PRcs! SIAHR HIeRT I & Age IA & folv vah

AT YT g7 AR ferearfera fosam |

o THUIGIUH gRT SUAT fhU 7T 1200 fH) MBR & 52 e TAI~h Tl Hiex & iedh
& forg ues sree e faram o |

o HANTA!HICR] R ArSH AFAG URIETOT YRT 81 TRIT & AR RIS fHa=re, oird Hgrarol
B UII IR AT B |

o TSIV I8 Bl THIR FTeHl TR UrsTelTs+ HIeRT Rived &1 o uRie far
TIT 31R SMSIAATSA & JHTRAT DT SETaRien fFeapy uwga g 1g |

e T BT P Y Ud Us < dieed forfies & foru forfie Raa & arsfea e & foru
SIS @1 T3 faiy wierr 991 < HIfeTq & U H 9« 414 3iR 4 fotffie Raa &1
Ux1eToT foham 1T ot |

4




R, 91T af

Yoz dold Rud g&icyge 334} aiifes R

o JEIY WRIWY US ol faea-dy:d fofics & forg dIoegesil §IR1 ST
fhT SIT aTel Harel SoTaRT™ URC Jaex hglel RICH FellS e dTed BT UIeol 4RT faa

T |

. 7Y 3feTd SIcye &l Saraioll, Uaadhs g1 f[deid Uieregy diceery )
Tl SR & 778 |

. A DT gSRg I Sfaauicy Ursac fotfics & forg el #iex &1 SrReR Argfdhfer
ORT R foran T B |

o UBHHIRRIAE - UIgad /9 A & o7g ITANT by ST dTel SRTGH 19 HIeR| IR
TR 99d] & A91e & FH07 R a8 d8Ms0d 9d AfRfd & 966 d 91

foram |
o HIE BIfds —19 UlEEl BI €19 H I Y ST & foIQ ATeATg URIeTor BrihH
TR MR Fraffad fg g o |
ggol
fafése dvam= ) Reafa

SITHTIIR WIRT ST & HEH H 370 “Tefgs & Uare § Hfde wverd &l Rerfd” & oy dofgs
dolel Rd SRICICT ERT DI T8 Ud DI acidT R BT THUDIINE BT Wl {1 77 7 | A=
D YSATH U UHHIRRSE & RIS T $ha H JcA0d i Bl 3R IHIG 8 [ sHd g &7 4
AL 3R fIH™ & Py TER ot |

e yiside

THHIRIRATE = JRIURT 69 iR SvA] gR1 a7 iffd v a1 # Eansdl Tamsre &k
3MSIMMSC! Has & A1 ARG B 2 | $9 URATST Bl 719 dled — 9IRd H e AR T ST
JoTIferli & forg STet I[orert FRRTHT 31R STet A1eA Yaee & o1y 37ed NI arell 91 Urenfia!
=l

&laref¥7 yg 4ect va gy & 9Edl 4 §UR 31 GHEARI 9% gRATSAT
Feers, PFER iR AYRA &I Bid Y & el g9 & Wdi § SUAN by S aTel SareRa ug
Rveq @ qeTal § GIR & ol Ua aRITSIT THHIRIRSTS H Y o T3 off | Y Y Aef yars

Tl B ST 65% W AfAH UTE 718 iR AIgT IR WG U0 HATTT1d 71 9§ B o 33 8, foras
gRUTRERY fa @ fog aad g8 © |

AT /TN BT TS /g3 Hiehl g
AIS[ET BIfTS AR @ R BT &1 # X5 Y, THAIRIRSTE = 37U el & fory vare /I
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 ITATH /IRIETT & I el & [Ty SUYTh Al B! 2 | FH2, GRIET 3R AT YTl S
ERITCIRYT R G & fo1q ufRreror Afafaferi o1 ) Fenfad iR sielrg= fdhar T g |

TIR YR A0 g
THHIRIRATE 1 ABRIHD [ARATIA YhR & YR HRITR & YRIET AR YA o g T =15 Jiaer

fIHa 1 T | TINEIT T YT $9 AT 1 SUATT TS TH3AT 1217 AR AU 10431 AT
® AITIR TR HYULH W o TR FSeiad) qR1eqo1 =1 & forg faoan S b1 & |

I=d <14 Sod A9 g giaensi &1 faera

THIRIRATE H 200 IR YR 3R 350 f$i Wfedqad R ueei= & forv faviy aredi & wieror & forw
TRieTo7 Fiaeraii @ fears, FHior ofiR HHRIfT &1 & =1 a1 |

faeiy arcal & forg Yo dia adieror glaen

qIgsIe USARY YR JALT Bl FHRIST B & ol ATHRI GATST YA e Bl =707
Y% a1 1 B | g8 RIS Ul (e HATe) g1 a9 Uit 7 SR ¥ud & arssed
USANH PR DI WA & oY g, 7 Taaell wu ¥ IR faRysrdr & d1 fawRid faan
ST 3R YHHATSTRSIS H AU fdham S |

& UuR gHIRIa

Raifée ad 202021 # fF=ferRad TuR yaB1fd,/wRd fag 1w

o THHCIYM 3R YA §RT G—RA] AR & d8d UIgy s+ &l Arsd fagelyo |

o PE—TFA-URT HUA BT ST B YdT8 B AFAH |

g fafaferat

STt Yare (arex Yall) YARRIHT (Sguhyd) H A= sielffies el @ forg 925 yarg Swrei
1 372 IR 235 FdT8 S<ATa] D1 URIETT b1 7T | s Tfaifaferai # e 2mfie &:

o UHH EIIeSYd difviRedd foifics, gas @ foly 27, 37, 47 3iR 6" A Ul HIex & Alsd
SIS ST o T o |

o HE EATed e urgde fAfAcs, aeie’] & oy eyl SRR &1 Hisd srgHIe 01
far | |

o UTHUHE UICRII—6 & IR Tl AlSidd ST Jodd |

TT U el AATSTet (12" QAT 4 20" UE! ) BT 372MTdh+ YUAYHS UICIA—6 2004 & 3TTAR
fopam o |
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o 40 3 A 700 fAHI TP B SMHR B a1 YdTE HICR BT 32Aeh HAH <A Dglel RIS
yrsae foafics, wadise . fafics, tow vqse, w. fafics, s wrefa m. fafics,
ATTDT (Ga3) AR UL T Urel e Hu-l Sguelld (HaR) IR UL ITerad Saraioll dul
SIS (BaR) ST U@ ATl & forg fapam T |

o 300 foHft W 800 ) TF & MMHR & IfceTAIND T8 HIeX BT IMH F99 fIvarTeT
TATIRHE UTgde fafics, Tsw wggeim, Ut fafics, Siig ifad Us 9 gfear . faface,
UST BT TS SEGHC I Afdd TelUerl (379 grdl, gus) Si T4 UTseh] & forg fban
RIRI

o 50 250 A Tb & MMHR B TR BT 3(TH FF G 7T SO -1aRT grsde fafies,
<=Tg & oIy & fory fovam T |
el 998 o5 (WS QH) T & AT $l JUIa Teardd H fafi= 5t drel 3R 5Tt Hiex
fafmicTall @1 3ol JaTd U™ @l € | dfc Wiafa tRieror iR Fe-eis wier & 23 & wu §
faf=1 Tt a1l & forq 1400 1 @1f&res T & HIeRi 1 yRleror fgn 71 | uril & Hiexi & 24 Al
BT ATSH ATSIdhel Y& W1 fhar 1, FoTaH THAISIRAATE & Alsd 3THIGH BHRIHH & dad 5 IT
oS & | TRERI STel ATYfT aref & forg 700 Y 1 2400 fFfY TR & yaTE ek @1 sifarse
3eTep b 7T off | =g fAYR AT SaeTue HIRUNTA fofice @ Siel HieR u_ieor gfaen &
AATI BT HedTeh a1 1T SR UIRIRTS AT & SR AT & ol $H THTOT fohan 7 |

|1l 9Tex ¥l A9 (TASsgubUd) H, fl 75 Foll STRT Bl dictsic / GRIeToT fhar T
o | g STl YdTE TATTT § U U udieror /a7erie= ffafda & 600 faret & 2000 fod ao &
UqTE ST AMAA & |

AT Tl AIRT (IATBY) H A= iefie &3 & oy 300 4 37f¥e vl HIexl &1
TR T fhaT TRIT | U@ UTeeh] | et SiR 9 &3 B ol Huf, ufhan S, sficmifed
SN, ATGSIS &3 B Huf, gl #iex fafmian iR sifow Suaiadat enfie € |

9R] Ydrs YA (TUHTA) H, 9 37@fd & SRF 1300 A Afd Fell HIex/Fell IATET B
3rerifae /aR1eToT T T | UHRE UTEh] 3 el SR I &1, AICR a8+ Se, Ui 14 &, ga
&, gAtaRoT & Mf &1 Al T FHafi enfie € |

R 9aTe YAITRITAT (20 IR — TIUIEIUS) 3iR fds ea #, 39 3@fd & SR 560 el e/
JaTE IeUTal bl TeNfehd,/URIeToT faham 1T | THRd A8 ehi H tTed 3i1R 199 &7 3iiR ACR ar8 Sel B!
At o FHufai fie € | i sfee oifua siiRes fafics, 913 & o8 efiFdl ) o)
TTAHR HITR, Tl R, YR R YA STHHICR, 9 BT 31fS @l fawgd siffsfcn o
T3 3R fifSe RUIE & AT Tl A9 GoTTell § GER & fo1g 31-ard 241 3R geia b fay
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faery & vd uRaErsn aE (vaeed)) #, = srgafera wdavr 9, vare (Fe) Tl o
e 3iR TSl Jeaie, dTed] UR WfSTfea Sl Pl eI, aTed] UR ShIATOl 1 qRIefoT,
qredl IR AT IRIETT, TARMAIY, TAUTTS 3R S0amR™]/TURIeEUd & forv fafi= #ef v
TR geieT qR1efor, el fafdel & IR Tavsdl aredi & forg areal uR faeiy aleqor, arq
3R TR &1 el (BRI¥) TR A3 ATsfthel <<, 91a S41d & A1 oifcad (Helfeld) gell fdhy 71 |
Ruaer 4 araafde Rl &1 IR0l R @ oy HH IMSSIATTAR B AT B ATAR
U [41Y Il & UG Bl HedTdh B & (ol U URIeTo] Jiaer oI f$Sirg, srersiiud aiiR are]
foban wrm ot | =il & Yesie uR yrafiTes Sreqae fohdn 1 | ORETY] gl § SUAT fhy ST aret
ey arcat @ wieT & for Teh eier ArgfohferT uieTor gfaen Ay @l 511 %81 € | uRAST 4R) ajE
&7 HATEI N1 O Ui © ofiR 319 RIue & S TRUTH 2 |

wifas ama yarenar (freavd) 3 af & SR, A= aresat & forg gamremen # st
ST, T, Bcd, ufrree, ga1d, S 3R 9 T Bl AT B dTel BRI o (b
U | FTolfd &5 & GiTeHl & foTg Arge UR ARG Hiex Sy iR IIge TR UIR HieTs
BT SIIHAS FeATI YRT fbar 1 | &1 el ureepl & forg SreeTet 3R ga1d USRI Bl
QM= febam 7T o |

gafavefi ardar # Yo, §OR, 3R, do iR TN, em enfe o faf= &= @ forw
TR 3RATgHE fhY TN o | ¥R Fecl & oY SIofdd SFRex AT HT UPR JJAGEH, UR
faeIyarsii o1 Hedie R eafed ugeiH, YHuld Tedl 11 &3 § Sigl ofd ° UTEdl & oIy &H
fra g

g dgl Sfdmd Us o dferd 39 adived) (FEUd) 1 a7 467 Sifdedal / Selagi=d
SICHTH / UHA DI DI Dicec BT 8 | U AIST 3eH Bl Al fhy | STl HTatall,
AT & oy fotfehel 2MRiIey FeTas GAem ol T & {7y SITaer UTd g7 off |

ST AR YIITRATAT 3R AIb S el Glaen & yga Tfafafdai 4 #3d gy
sfear ursae fafice @ ol golagiMe well dRer Afed <add,/Fdl &1 Aled JgAGH,
UHHIRRIMTE §RT AR YOG YOSl &g (STAR) DI AT Bl T8 b 15 STl JATSUZT JorTel]
& o1y HHIERT B, HE9Y 3RS doled secHed Usde faffics (Jag) & forg argdig afba
fori=roT area R Tiferefier ufafhar ateror enfirer 2 |

HFYC el FfgS ST A (HIUwLl) fawm 4, rque, uRIA |13 senRe Muwh S AitedaR
U 1 YA B [SSlTg (AEAT=Ino], fESTs Sdet, Uare dedi & AJHET iR [dar4,
TaTE YoTTell 37Tfa @ forg Rgerer fhg g o |

gfReror faumT A Siel TR0 3R fAaRor SR iR Iy Ufieror sl 9 S+Id Ydre
A 3R SIHC YA — FAGT 3R 311, STel ek 0T 311R IRy, airefies 314 Hiex iR 39 =94
31R 37erier fafd, arg / urefies 31 Hier dfedes dd-ie iR fafdmmason, Jgrefs, g4,
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o 3R Sl ol HORHT US i elsl I IR $—UISIHA, QYA 17025 — 2017 & AR
T3 MfSe TS JaRex] darfere! §uorie Rived IR ifF—rse &Iy |

SMHR

T 9T FHI DR W UEel, § UTHEIRIRATS S & 3w Uevie & T ST ERIE] Bl
AT | H DRI AATSAT ST AIRI ST HATHY, {77 FATA AR A2 H31e, BRel TRBR 3R
3T T UTHROT BT UHRIRNRRATE DI S1dh TSI & folY YT IMHR b BT Argal | H
IRY IRYE & FERI & YR T & folg S9N § iR S9! ARTE1 H_dl § | 37d 4, § 319
[T HIAT IUFITHISI B B4 AU HATY UG DR BT JGAR a1 & 17 37U BT TLAT h
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de-1a) fafafer Raid

1. YXdTd-1

59 (Fgs) Ml SHg™ A (THHIRIRSTS) YRA WRER, IR SR JAe & 4|
U @ T 8 | THHIRIRIITE Bl AT 1987 H JUASIUT Bl il AR i Fgrmar 9
TAFDhS, DR H gg ol | THUAISRINS & U Siel, Aol R Irg J1egq | YaTs IUTa] & AT
(@eisrer) /adieor & forg gui s Tvdive geafid JaTene € | I8 §9R <9 H e
ST 1 AT AU iR AT USTH $HR arell Yob T R 8 | Fell SOl & forg
JAgN T4 IS 5, 9Rd AR A2 H I B folg a7—FE U FHIETT U&TH Rl & 3R YRTrd
AT AR AT BRIBH & HIA—1 FaTs IeUTal & URIeT0],/ 372N,/ JeTh &b T 3reed
T8 9 IUIART B SR & | TAYEITS BT TIRIA SMSURAT 17025—2017 & AJUTAT & SR W
ga™ frar T B &R s¥fery vl uend UARTeIel U FEdT (THITER) 3iiR iR
TARTRITEAT YT AT (MU & ded ¥ad: TgAIfRd 2 |

THAISTRINMS H Tl WANTRMAT JRY H A AR Gfaeneli & @A g, s & e
SONFRIRT AN — Jd, STHE BISeliold TNl — Aaiels, SAAID <h I¥cIcde—
STHTD, TAMEUACT — JUHT 3R = Aol sicge & A1 PRI saR—9ArTemel ger
HTIHH! & AEH | T §8 ¢ |

AT Pl U Y3 I£2 IeUTS SN I I S & [Ty SIFALT 1R fAhTd AR Wi HR1
3R BAR T H YATE AY R SIHCYA DI urad iR [Iea=ad & 9= 9 ARl 9&
BRAT & | D BIffD] B o WRIF BIeret fdara iR gfRieor 9 Ferme o 1= Tfafafe
=l

UHHIRIRATS H Tell SCUTal bl 0TI AT HRIC: ST, S YT, TUISTS, TURACIYH 3R
SNATSTHTA S SRR AT B Fey H &) Sl 8 |

2. UBHISR3TE @) afafafern

o Tl HIER, FIH0T aTed SiR 31T YdTs ] @l ORIl AR faeqa=dl &1 HedTeh |

o YR IR Bl ASCISUl AToTT 3R W—AAuIiNd AIST1a1l & Iaid fagei ARTRGT & forw
TS 31N AR Uf1eT07 BRIshH |

o TRAY JHull (FYFeRIR UfaR) URATSIAIS H Yeh Tchi /dTed] UR a2y qeqor |

o Tl SOMART 3R g4 T (Fefgs Hafadd) § e iR fdbrd ugd, Fall #IeRA
Tl AR Yrenfie! sXdTarT & fder |

T/ HeRT I B oIkgT URIeT 3R 18 IR B s |
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o WY (AcT! HAICTH) URATSIHIS Aied ARGRI Yoifidi 3R 7ol ST gIRT UrRiioTd
RATSTATSN T 116 |

o IRAPUATH R—117 (FATN ALTTS) ATD] & STHR Fall dcdi Bl ATFDHIDHRIT AR "AlSd
A" YT |

o ACIATH HUGS], gard, fagd Amuas], dFE iR @+ R HuF & Iy Iuarvli &1
TR 3R 7L |

o  JfveeR @, Aruwe fafafer ik uftean, I iR 39 e, 9Tt faaxor Suaifiani
& fo1Y THaIS T Sy |

o Uil fAaRUT Sedd BT gy 3NN fAgaiyor |

o WTSC (U)W &S UTY 3iR I Tedl AT |
o UMD HICI BT FHTONEHRT |

o droll 3R IUBRYT T H ool fadRoT (bl &l Feradl BT |

o TNl IRTHIER BT TH—TgC ATYH,/AITI |

o TIsSIferd UTaR caigAl BT Bics FeTHdT URIETo |
o Tl HIY & fory SerRe & S=134 H fafd Agraton faumT & Feriar &=+ |
o fY ITOIA R0 & U STFRER &1 Y= |

3. gfesiviyd asn

gfewior
o Tz Uall UIRNRIa # aR¥gs Wk W UG 3iR favasa=iia Jar g&rdt 99+ |

cl&yq

o IRgP wU I Wier A1 AR Tgiadl & IFAR Aifdde e, Fafamsii siv sifaH
SUHIHIS & foTY g w1, Tt AR faeaa=a Ureifie] & el well SeaTal &l Jedidh
BRI |

o Tl QAT HITAT FARISI @ T YT & WY H BRI BT |

o TrENfi®m! fawr,/AV ST 1 84 & forv enel wrishH Fanferd T |

o TIES Wl & [Ty IER AHE & WU H BT BT |

o WRQ T faCwl # HRIRT ATaATIB! 3R BT BT fAfire s <=1 |

o YA Al & A1 Y &1 R Fa1Al & SIRY YHTa &5 BT IR =1 |
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4.

THATSTRINS B! FaeRIdl H gleg BT |

oI

T TSR 3MR ARSI A D1 GRT B & forg Flaenaii iR fRryerar o 9™ & forg
FRAR I AT |

fageyel e & 1 Sadiye IR [AeRid & S e ) 3fRa o= ghfaa
B |

R DI TR SUARDIAT & o1 Harsti &1 yeradl GAfRad s34 & fog dqesi & ueaR
e & q1ead I TfAfAfSrat § TR FetHar 9979 T |

|4 Tffafe o1 a1 iR AT 9919 /a7 |
FHHAIRAT & AR YT & I oA & A1 AT BT G91¢ G IR UI=id R+ &
forg M & Bratead & forw s Ao |

ot ifd

FelsS holel REd g¥cicye FfelRad gIRT "ATgd ga=Td1” @& foy ufidg =

o Tfafafddl & afl usqell § gaRerd fPROR GuR &xe JUIERigul Hag yar
‘DA |

TTED DI STYLTI3N UR T 31T ST H A7 1y favasa=ir, ¥RIHE 3R Udl <7+ A7 A7
AU U&T HRAT |

qRATSTHIST H Th-1d] faeTISTdr AT HRAT |

gferegell g iR fARNE Fell SRl &l feairs iR fadmRia &3 |
HHATRAT BT FARAR 187 MR ufreror & ravaR UgTH BT |

UTED] ] D! &THA g1 & foTq Ufdieror <=7 |

JATSYHAT 9001—2015, 14001—2000 3R 17025—2017 @ A=Y 0TI Y€ GOl bl TR
R, Y G 3R IR & forg ufcreag |

YT AR ATIATY

TACEITS [JANTRITATSH @ folY I I G drs | — U3 S Uell ScaTal, AT, Setds I—ddid!
AR A BASIH B HAISIH /TG0 B FoIU ST 17025 HHAS ST B I |

RISTH [TRAT AFS FR1] — Sy JHoH e dro T & dgd Ul & Hieli o
ITRT & AT URIET0T 2 |
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o IUHC [[A9 3IR Ui f[aumT]—degs Uell AU 4 e Ud fdahr | & w5y
H

o ISCH TINCTIIS §%, JUHAY & Td — MRS SUBRUN & YRIA0T 3R ITE FREAT YAT
Gl

o S US UA [WR 3R AT fA9RT]—Well 3R ATAT AU SUSHRN & {17 STNASTHYSA A B
TR "HiSel AFATGH" TRIET0T AT DRI |

o BLIY UYGYY FRIF0T A1 — &= W1 & BrIadd & oy UgTel 3R BRIAI SFReR UT &l

AT |

o T [ fAWplcad RIS, ARTYR] — UHAISIRINS (YUATHS /TUISTS & AHR) H GReT
RTEd dTed IR URIET0T 5 |

o 3MSUBS [SICYC 3% BIRIR Soll+a¥, g faoell] — ™ IUSHRVI TR BTgRIfeldh
RIS

o fIQE HATCR — SIS & ST Telge Well AU AR =0T ddhIhi IR I Tl A
& &3 H facell ARSI & oy Teh-Tas] UR1eToT BRI AT B & forg |

o TAUHTE, EReied 7 20 IR Tl ofd QIR ST AT Pl YT B |

o fIRR UIER HIRARTA 3% a1 fifics — uIeR wic IR0 & YHuld fagetyoy

=g |

6. freare= Gl e faRivamg 202021

o DY YA S A1 [, Bifea & foIg Tl Hiex Feard= Giaensii o WRIue &

T 94.6 TG BU BT 3T YT BT |

o Pifed & (oY fFrlTeher oHHICR Feaus Flaem Bl RITa1 & o1y 49.82 TRI B BT ATQL
T B3 |

o TUBHHIINRINE H 5T & BT & Y H FSASS! TddRhS & HIdD Sol-IRT B &
foTT 3ffTeITs Py ST BT T8 |

o A ifde —19 ufdel B e § 3@ gY S & forg Sl g fieror drigH G 3iR
BRI fhY Y & | THHISTRIITE §RT U JiTelTs UIadshd 26 3T 2020 Bl "UTdiId
T el /19 DfAsI e dh-1dy” ¥ IR AheIdTqdd AT fham 711 o | 59 UTeashA |
24 gfTRl =1 A1 fora, R4 3 <1 3Jus & o |

o IAD I HHR P IUTGH AT & ol WAl S THATIC NIFCH o Udh AIFCIIR &
fapra @ fory H9 Terdls (AT asheR IR U8 oI yrgae fotfies &1 fediom) &1
Teh ehiTeh|—aTfOISTeh YiTel IRl et 1T o | /I
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e R died fofics @ forg omafsa dfsa srgdies wiemr Ruie e,
e AgTATST 1 U=qd 1 718 o |

TR TIRITH U caratolel fasdayd fafics (@eeivd) & oy 27 aRg 30 &1
URIET YRT febam 7T |

Y 3T SREITYE @i caIdloll, Ueladhs g1 f[adiiad UIeiegy diceer R uell
R H 7S |

PRISTFHA B foT7 20 TG BT B HRCS! STAHR HIeRT I & A8 T & v Ush
3T YT 37T T |

e, faaril AT & 1Y 8.5 BRI BUY & JATBMMSTATA 37X 137—1 31R 2 B JTAR
"Uh STATHT I HIex TIeT GIAen” A1id - BT URdTd U (haT 1207 o7 |

TACEITA I IR YT o & forg ot a1 18 uleroy fafaferl & forg siferg=
HATHA | BT T eadhd @ ol TIgdIve Swhely 3iffee qRT &R g1 YAIfordg
RIR N

MY 9001 FATONHRYT & FAFRT IRATIRIET AHeTaTgdd ol §S |

qTeT G91d & A1 HTfcad dll b ATgfhd I & folU Th WRIT 99 & fSoirs iR g
o a1 o 3R H99 HUAd (RIS UA dhgrd fofics, BRR & oy B die (9a) &1
URIeToT fohr 7 o |

Tt Ui dAtfoiReard forfiice & forg AT ol #ier W Ase STHIG URIeTor ORT 21 77 §
3R g RIS fceras, faumh AgTatsn & Ugd HR &1 7 2 |

¥ HifST & U H T g41 IR FJW W9 & A1 U U <l T ferfics o forg farfie
Raa & ATsfdhd < & forg faviy qieqr 91 fSSmg= @1 7% <R 4 forfie Rea &1 wRiero
feba T |

JATEUHAAT 9001—2015 &b T8 UHHIIARSNE DI R AG@TURIE G-I Bl 15 3R 39 SR
G & foT SrgAIe UST bt TR |

faTd RIS & Ugel RO & WU H SRIERT AHSIC 09 H Geldeg iR & forg
THHIRTRRITE SERUT U v & forg TSI A ffder ura @l 718 |

HHH AR, HAYFDHH B [oTQ JT—AT YaTs & o1y 800 AT &1 & 9l & AT
&3 & HeuTd IR URATS O3 €8 |

JNATEUATA 3R 117 & AR A€ AFATGH RIS HAH Mg els U si$a1 urgde fafics,
ISIET o folg T Tl HRER & &l AT WR fHa1 791 B | T8 BIe T, Dles <X, SH I
TS (el <X, NSH dTgs/eM T JATa AiZd UITaRv] YRIA QX PR o1y 1Y 2 | JMSTSTHTA
3MR117 & AR frsara gleror o ¥ o fog Mg 8 |
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o I & ¥ SaTd P &1fT Bl Agifred 0T IR 1 TR0T Bl Ry & forw wfasgarof o1 18
2 | TANTIcHD ST BT fagaiyor fhar Siar 2 |

o UHH PWH sSRE I sfdaurcd urgde fafics & foy wal #iex &1 araAe |rsfabfent gu1
PN oraT T B | IRI&TOT 10 3R 150 fSH Ifeqag R Th—h Y foha 137 |

o UHHIRIRME & UHh RS HHARI 7 U ad 319 A9 & fo1g IudRT fhy S aret ST
9 el R YR 9961 & J91e & A1 IR ifHeisd 1M Ud qrHd Ififd & 9ob #
T fora |

e TSP Fsc & oI SUHM I Hicx] & WE-2Ih URIETU & foIv SIUTH AiteddR faamRid
fopar Ty o |

o IO grcacid Us Afdast, I+ & 650 fAH) UHd] adbe TR & H1egH I Ul BT HIVhS!
fareeryor fiheex § <9Td $IU &1 Udl o & fore foham T o |

o U fATaRTS TAARIRAHT UTsae fAcE, Has ¥ 84 TR SUY 1 M ¥ WIS g7l | I8 -
¥ I THAISIUH gRT ST fhU S dTel 1200 A TR & 3feeralfe Fal Hlex &
DA B o |

o B T UIYBRU, YSTe] T8, H=[% & U I H &1 100 Y4l uui & &=t aiiR
919 HIY X7l UR fobam 7 o |

e UM & HIeR & USRE W WAAS b &3 Bl YHTa AT fhar 71 o | Bt ST
TfSrdRoT, Bifed & forg fafa= faion & reeRN=d IR seragi=ifed dfex Hex ¥ feud
fopam T o |

o WIUGHS! BT SYINT HISP d1d TR TITd YT HRA & foTU 65006 TRBC W Bl fSoiTgH
BT TR AR FATTToT febaar 77 o |

o TUHIR P I URIET M3V T8 Bl HTell TR UTSUATSH ISR YuTell &1 Farerd
foram T ST ST & AAHTRAT BT SreETaier freapy TR fohy 1Y |

o WY TN dglel R urgde fafies, gor & forg 150 it & 700 frf) & @ MR & 3118
DI Fell HICR BT Dells 2 fbar 11 o1 | W1E 2] sgHardre saeuHe faffics & forg
AT HIex Bl GRIeToT fohar 137 |

o HHH A, IISThA B forg 1 AR YoTTell &1 SIHIMA A0 e R & g=7 faha
T |

o feTP 26—11—2020 BT "R BT Afae= feaq” F=ram 17 |

.
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7. Usd

7.1 fafése I «) Reafa

SITCHTHY YIRT ST e H Tefgs M0 e WA §RT AU AR yared vl udrs d
fAfde dxem o1 Rafa” & forg @ 1€ ugat &) ada= Rfa &1 Srvaeig o 991 faar @ o | 39
HefAd AT Il AT Bl agd B & forg fa=m fbar S o |

AT & UG H UHHIRNRANS & AT ] 1 A gieg sl 3R IHIE & 6 599 ==
&3 ¥ AT AR AT B B3 ATAR Yol l | I§ THUISRINS & [Ty Teb STaREw geTal 81T,
fIRIydR 9, 519 AR BT AFAT UEE 520 & Heb 349 iU BRIHH B 3fad S & foIU Th
ARSI B G B 3R JATARA & |

7.2 <ied (ARA A el 3R yrfior o yonferal & farg oe qoran AR 3R oe
A1 Y9 @ fog &9 I arell 79 wlenfie)

THAISTRAMS A IRIUR 6 3R SyAC] g1 A< UIffd ua aRAST # JMEaee] arerel iR
3MSATEC! Ha8 & A ARMERI B § | 39 GRATSHT BT 714 dled — 9Rd H A8 AR AT
STt goniferdi & oy Siel I[ora FRRTT &fR STel S Yaee @ fofT 37cd ofTd aTell FariR
TN & | T8 AT T[aATeTe! H STATRIA faham SITQem iR 31 2exi & forg Y U ameet urey
(ATSe) I BT 3FULAT © | ATe] I H RIGR FISH1 TSNSl ATEICT R AR C] Gas & A1
TRATSTT I STRI JET | BRI T IR |

7.3 a1 uy 9t giv grer &) Gasadr 4 §UR 1 GHE-Ri 9 aRars
Feers, FFRR R 7dYH & didt 4 & o g & @di § Suan fy S arel Saref
Uy RAeCH o eTdl § GER & folU U TRATSTHT THHAISTRIATS H Y6 Bl 115 T | AIS[ET oredl &
e I oY foh TeTdT ST 18 ¥ 22% hH 2T 3R IWRRGTT &l AT BT 7D o) | THIAIRIRIS
# fwred & foy 1 21l yare Aaafiae gui &1 regas fohar = o, [ SuanT adqm
H IUART fy W1 32 9T v derudl @ fadheu & wu H far Srgm | gy Y steft yarg g
P SeTdT 65% I AP UTs TS 3N Alge W T 49 FaIvoi-e <7 F B o <8 8, o
RuTREwY faarl & forg Tad g2 2 |

7.4 JATATHA/UE0] B AT-Telrs+1/ge qief

THAISTRIMS 7 37U U] & oIy YaTg STTRT & DotlsIe,/IRIET0] & Gl HIefdHRo & forg
STIH TRAT BT 8 | HIA, R R AT ywrdt S gliaRor o) giaen & forg ufderor
wfafaferai e A1 AeNfEd iR SiFerrs fbar a1 8 | yATeme Jagnaii &1 sraain iR el
3R DelTse™ e i sffHerg marford fdg g o |

A
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7.5  UER YR YAV {fasn

AYIFST Bal s IIATAT & [T 7Y BT Yeb AT AT 97 718 & AR TR DU AR ST
H ITIRT B S dTell fsTell o1 Aequl J131 & ot RTHER € | BTdifh s ar, JUIfsd arg
goferat Ifdes e Breh &, o uRvIFRawy Sl &1 Aeayo! orvers 8idl § | Fuifsd gar &
SR 1 HH B B ol Tafdd Yae Jedidh S ATLID © | 54 AaeIHT DI YRT B B
I Y W, THHIRNRAATE - ABRIHD [IRATIT YHR & TIR HRITR & URIT07 AR YA & {7y Ueh
T3 gfaen fAefid @1 § | TIYEIge Iamrae U< 59 Jfaem &1 ST JMSTHaN 1217 iR 3msyd
10431 A & STTAR TIAR HULH TR G TR FSeias] uRiefor a1 & forq fan S aahan @ |

7.6 udigor gfaenan &1 fasra

o e YRS H UGth A9 aTed] & ol ATSdHioN & foTg Tab URIeTo] Giae Bl THHISTRaNS
D FHRT YT JANTEIen H f$SrsH, M &fiR =me] fvan o | 3 giden v,
Q3R] 3R THHISTRINS §RT AYTh WU A Y Bl g oY | I8 AL 200 IR UIR 37X 350
3 Afoaad W s HrafeTs UeRi= & fofg aredl a1 uiefoT 3R Had! @ |

o UHAIRIRAATS ¥ SUTel Sod FdTE Seal dTTHT UIeToT JAET bl Terdigere) gIRT ug<h a9y
SOTARI ATed URIET0T & folQ URIeToT JTaeadhdl 1 YRT HR & ol Fenfed foa T o | 39
Jfaar &1 ITANT BESIfeld YR I, Tl DI, Heh—dIoT] <, ATes HSIRHT
e, WU R eve, haddd Rei=a 2xe iR uRaeh Rafd # swsifers e e oA
@ foru fopam T o |

o il (d) BT T B B oIg Uah =ehidg ukleror g a1 feaire, (fHa oiiR =ime] favan
T AT |
7.7 qUsd YA Ug¥E AR (@3ew) o fag uRarsn

ST FiaeT B TR B & oIy AHRI TATST YARTRITST 9o+ 61 i1 3% fhar man g |
g gRATSHT TERM gRT fad Uifvd 7 axie 30 @ arSse USANG dhR (ASUH) B A9
B forv B, oY AIvem== faRivstan @ a1 weel wu 3 faaRia fhar Smoem iR vweiismans &
JTfud o SIg |

7.8 ool YEdTST
“Fereerd] geEarel ¥ Aafea Afafdferi @ 2 & wu H FeferRad erisA o fay T

WIRe® & SUAT H B : RTal Joi—aRed & ITANT B HH &R & ol U Fad yard
foram T QIR 31 ywTdl &1 - A fham T 7 |

qul Sl WEaa (39 qrex gd Re): ywHiesmRens A= el W) ar] 9wl STd J93d
YUTTell &1 A%TS AR IERET fHar 7 | $9 U1 &1 SUIIT 1 STl JaTe TANTRITATN H Tl &l

.
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3MATAHAT B GRT B & T fHaT ST 8T B | SHHT ST 1R & U DI ATATd H HRBR Tl
I bR A 9 & forg ) fpan S 2 |

PR P FueH : RH FIcR, fUex, goagiFe iR scifdgdd 3MscH oI §—IMURIE &
fAre™ & fog va ufshar 3% @t 718 ot |

509 b FpAT=aa+ : FRIRS R '509 &1 haraa= Td IR &1 T%Ts Udh Add Uihdl & wJ
FHISIIE B |

BT fed BT DY 3R : THHIRRIATS H BRI & SYAT Bl H B & forv fARaR g
T 7Y 2 &R &3 Fe@yrl gy & fory fefiiee Uoie &l A axd ST @l FIRT &1
STRE B |

8. YHINM IR

e U AW Ted, < GUTHR, BIAR ITAGSHUTH, T, IR, She daflects “Rigered
US THAURAC ERT FJSsS—FdeR STRaRF & d8d UIsy g &l Alsd [dgelvor’, Fad
TR & forg |r, feoimsH ok fafsmior | ensefiuasivavasg 2020 @ wrRIAE &
T TR, HbDHd SON-EaRT § g™ Ared, R, REMYR | https://doi.org,/10.
1007,/978—981—15—9809—8_45 U5 599—624 |

o U O TG, . GATHR , HIAR IATGIHAIH, TH. IHATEH, SIhq dgiUeets "Fall TR LA
IRTT PE-—TFAI-3SgTS s, HeRaew, f$91sd, U A-gBhaaRTT BR awe-Iad
UTARRAHC | AMSHIYHSITATHS 2020 &1 HRIATE! BT I09 &N, B Add Sol=aRkT §
R Aled, RER, REMYR | https://doi.org,/10.1007,/978—981—15—9809—8_45 U3
625—651 |

9. faum
9.1 SIcl 9dT8 YA

gdrg SdTal & JRTH B ARIY

qY 2020—21 B SR 235 JATE IATGT BT YRI&T0T fhaT 71 3NR 925 YaTg IUTST Dl Boflsl 9 fhaT
AT |

9" ITED
TTEdh! | et 3R AT & &1 ol wufern, ufshar S siferdifea Sen, arduife & &
BT, Tl {1 MR dTed (AT i enfie & | a9 & SR BB UHE UT8D| DI HEH YU,

HDI, USTTTTH oI ol HU! Ser]UeTqe (BaR), ATTTol T, TAUIRATTe, SMSaiIye, ddRivd,
T, W, oils ST SeReda Ul faffics, Tasq Ui A-orice (Sfean) m. fafics, Ig9 +

A
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BRR (Sfe) wn. fofacs, Tl e furfics, vagsd! vauadiua cafga oiver (@) fafacs,
SiIg ureR Reesq (3fsan) Ui, faffcs, e sfear fafics, RacoRels U S&gHed Ul
focs, R 7 dwgied (ghean) ur. faffics, segHees foffics, dae waiaiA (Sfean) ut. fafcs,
RIS, Tarvsdl forfics, Tardivasd), Taqyd, $9R1, TR sfean fafics, Al e ureacd
1. farfies, anfe & Jar 1 78 |

Hisd JHIGT SRIHHA

o HiSd AFAGH BRIHH B 4N & WU H, A Tgollgyd drfviRead fofics, gas & fory
2",3",4" 3R 6" IMHR & A Fell AR BT qRIeToT febar 777 |

o HEY INEAad SIS Uigde fAIfics, aelax] & AlSd IJAGT HIIHA & U 9 & wU
TAUoll fEWAR IR ASThdl URIETOT, QIERTd URI&ToT 3R 100 6 Td ol dTell A8-II<h
TRIET0T f3hdT T | AfSd A BRIGH Pl AISC R &l ARVN § AU & |1 -7 b
AT |

ToUHs dIERI —6 & SIJER Tl AAISTd & AT

12" ¥ 20" TSI JTBR & ATS—<Y @l dICT Tl Alolel Bl bicTs e YUAYAS YISl —6 2004 &
TR AT T 71 211 | dfofsl 2 AfRhTd WU A 1 FAforae ie Hieed FaR | IR Fall (CU)

R feharm T3 o |

JHE Ydrs IcUle i b+

o HEY YD, §IS & oY 1% § 10" TS (13 %) & 3MBR & Foldg [HiI1cdh <9y Fell HIeY
BT Dt faar 1 |

o G UIfoIH SISl BUH Se[UATd, Dok B forg 27 3R 10" Gaid ydTg Hex &l
Dfctsier farar 3 |

o A9 yST SioWIE s gegHCIM Afdd Tererdl, a1g oTdl, Jug @ oy stegrifte well

Hrex BT BT fohar Ty o |

o T fAUT O BB IR UTgde forfics & foTy 17 Tdiss FalHiex &1 et fham 17 |
TFAHICR BT ITINT HITS—19 & RaelTd Sipt fadmfid a5 iR aRiero] e+ & forg e fave
D U A= 3T B wU | a1 S 8 |

o HHH PIF AR urgde fofics, gul gRT JMRAIRTA TSUerll BRIGH & R & w7 4
16 " GqbII YATEHTY] BT bicts e fdam T o |

e HEYW UHdISUA Uigde fAIfics, gU1 gRT SIIRIG SSYeRll BRIH & 23 & % 4
8" DIy YaATSHTU! DT SAMTeh=1 {1 1T o |
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g ok ursdae fafics, a8 & fog 2" | 10" R @ @@ Rfd # arg ersu
LR IR IRBE TR B 5 TR IR YIR ST SRS BT 778 | ATaRT "1 2x660 FITATES &

TR TS e UloTde—Has g+ UTaR Rive = sfean urgde fafics & forg ¥ =R &1 alieqor
HT T |

HE9 drecguauddl & fory 200 AT 3R & 13 UIHI & #HIex 3R 300 fAHl & 5 FaRi W)
die g e i fy MY o | gl & Hiexi &1 AT 79 THYH gaque
UERYTSOTSl, SR gIRT &1 178 oY |

194 STg 3ifFd U 9199 fean ursae fotfics, ot & fofy 3 FaR 400 fAF)) ST & Aeciarey
S 18U e TIh Tl HIex BT DT o1 T | Fall HIeRT BT Bolig | e Q2
AR fefaf¥re  forar war o | Teriiex &1 899 THURNRTE TS & forv dferse fasar am o |

A TTYRIBIS U & forv grrfires grsfier uRarsi= & 2 & U # 400 B 3 800 e
S TIY 4 U1 e TAIE FATICR BT DI Hd TS FefsTs Uigde fofics &
forg dferse fvam = o |

e T sfear fafies, 79eu ysw & foTU A19 il Hexi &1 dells 9= fhar 13 | 39
JMMSIATATTS, YA AR TGS (R — HEAR, 3SR, T[S, S+, SR, e,
SYR, A1) & forg fAff=1 MRl 27, 3" 3lR 47 U6 & Tl HieR Bl dbfefsic by 77 o |

T T U HorHe fafies oik U9 + 8RR sfean ursdce fafies @ forv yars 8k
Tcd BT DS fhaT T 7 | Fell Hlex A9 AU fSdTs Urotde, Sieiiige
Tl TS e aiiR JMEaiRiga AYRT & o dfersie fhy I o |

300 HIHT | 750 HIH MR & 10 SHIH UBR B Ice D Fall HIex BT HiTa e A<
faveRTS THaRR=He Ut fafies, 7eRTg & forv fasan T o | well Hiex &1 uRieroT Jad
JZUITS THUAUITS WTE aTex yigde fofAcs, o1u1 & forg fovam am o |

40 FoR7 9 65 FHI TR @ 22 JERI HieR HT Do HA¥ slgggHfcad yrgde fofics —
TURNRTS Ut URITSTHT s w1 o |

T oS sfear ssReua ursae fafiics @ folg 207 3R 18" SMTBR & §<lgH SleeTaIf®
Tl Hex bl HiAgeH fhar a7 o1 | §99 A3s v & 1T bforser fham mam o |

Tt (gfsm) forfics, SR & forg well 3R SRS dfersizd 27, 37 3R 47 AT Tl Hiek W
o 1T o7 | 9T FATHIER Dl fAfd=T i1 — SRR, 11 81k Miefierms § dferse favan
o |

Ja¥ deldl e ursde fafics, gor & forg 150 Bl & 700 90 0% & MR & 2110
DT JdT8 AR B Diclser fBI1 TRT o7 | Sie faarer wieas d faff= figafi iR ol
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HIeR 3R UTR /R B ATY[, TATYAT, FATA IR BRI TRATST & BRI B [
P HU H WIS ST rEHaTdE Saauie fofics @ foTq ol Hiex &l uRiefor fham 3 o 3iiR
JEAGTETE B DI AISIET THIIUSIY (FRIST) YOTTell & S1eT Yl v] foha 17 off |

o 400 fAHT | 600 Rl Tb & SMBHR & UM FIDHII Tl HIeR] Bl HAH TS FJgeIg UIgde
fafiics, gor & forg dfetsie fovam T o | el #iexi &l =R [57efl, Bel § Rerd Troerre,
B ~EHTTH AT Qd YIS AR SADIGH! Bl DIATIIATSYHET — STefgfcl ATSTHI B fory
Dfetsic fovam T o |

TIgdive Jifse
JMSTH3N 17025:2017 & AR Te[gS Fell biose JfALT Bl HedTh= Aherdgdd g1 fha
T |

92 o Y9HH o5 (Hrssud)

IR ¥ fafe=1 St a1t @ik fFsfansii @ fofy Wi gd # @1 2000 T & HIeR 1 g_ieqor faan
T | dAfe W qR1eTor 3R HAe=erith uRiefo) & Udb R & wu H, faff= 5t arst & g 1480 Tet
HIexi &1 uieoT {61 17 | THHISIRATE & Alsd STgAIGH B (THYUN) & Tad Uil & Al
% 5 STk YRl IR o= fFafarsti 3R smyfcapdiaii @ forg 19 Sira sk uRievr by Y |

gy e

o UHNIRIRAE 3R YS! IHYd fAfice 1 Y FU H ol TaGT &5, DA Pl IRATST
G271 3iIv YRTRIECH & forg e 318 STl el fAdhed B ddbeild] Jedih-T" UK (3T |
350 AT @ik 550 AT MR & & gTdhel 31l ydTs uage! qui &l a4 B 11 3R

UHHISIRSTS H S U3 & forv ey favan 7141 3R 91 # TIATH, BISSIIH, dHiel H
tefor fopam 1T |

o USIERIl $H, R B UM T H &1 100 TY YUi &1 FEw=Ims 3R Ga1d AT 2e0el UR b
TTAT | Y 6.8 TR IR 313 HI3 /T &THAT ® ¥ | HEH & wY H Tl U—31TH e R~ Tedl Hiex
BT SYJTT fohaT 7 o |

Siel Hiex wdigror glaen &1 fafermr=asyo

TIEIUSRITA faeqR @ Sier Hiex wieron e, o #7d Afdst arex gfefords fafics g™
RITYQ 31R Hferd fam 11 211, 1 ST 6784 3R MSTHIN 4064:1999 AT B TAR SHD
Ut o g Hediep SR GHIMOTG fobarm 1 o | Irg gfaer 15 B | 100 B el & Hiex 31
frafia aRieror B FHel § | FeH, Tdb 200 ofiex iR U 2000 e’ THUH dfegd b, HaR 6.5
TI3TTS TAUITATH 4.4 < UTa¥ & AR 15 DIRSN AT Fall HIex BT ST IR AST
PR Bfetsie fdhy 7T 1 | Tieor 59 DI ST /IS THIN AIFD & T & MR UR AR T &

.




R, 91T af

Yolgs dold Rud s&icyge 33} arfife R

HIex| & TRIET0T Dl SGHR YHTIOTd foham 77 o7 |

93 AMHR & Ydrg Hexl ol ATA—d1se dfcrd I+

e 2000 fAHT PR & Uh feg A Fall HIex 3R 1000 fAHT 3R 700 ) SR & <1 fagga
DY Fell HIeR DI YA, Ferare =1l $dIoi H dfersc g 77 o | 2400 1 TR &
T AT Fell HIeR 3i1R 1600 A 3THR & U fAg]d FH® 1 Fell HIeR Bl 90 TAYAS!
TS JATITOIT, TAGR H DicTsT BT 17 o1 | A Fedl HIeR SRUATHE! B JAURME T
STIR T3 P goic 3R 3MScolc oisHl | Ifid fhu Ty 9 |

o UHH 9RA UZIforgH HiuiReH ferfics — sifed RWISRI, TAlge™ @ Ut I R 1000
o) oirad fueTe Tga @1 SifF—Arge dfcrde foar 1 |

o YRGS TR A (QERASITH), Hag 1 MY by Y 10 T well Hie’i & sffF—wrge
BT BT bfcTe fha1 1 8 | Uil & Hexl & uRIeTo] & forg Jffifes gomel § ugw

4 Tt YUTTell & Dl Bl A1 AIST R dictie a1 141 | 96l Ud ATd e Hie” q_ieo
GFAe o1 FATRA JIRET0T WY ITA & AR fhar 1 2 |

il & Hiex &1 Wide gaara a3 g

STl UGG g 1 T HIex & USRI R ATIe Jaaid &3 &1 Y9Td ATATSI (61 TR | A ST
UTfSrdRT, Bifed & forg fafa= fAafon & sreerife 3R sode e s dfer Hiex | ey fhar
T AT |

A YeruTgolel Ursace fafcs, gas o oy faviy UeR & Taaiford Fall fFRi=1o gred a1 u-iefor
o T o | ared, T H—dTed” BT SITeT &, = dTed Fall X< 31X dTed & 3= ¥ 37 g91d Pl
AEG¥ S YT s+ & A1eH | U ReR UaT8 §911¢ @+ & ol U Faaa &1 SuanT o |
faff=1 3af~71 W= ared faerydret @ fore 100 A @ik 50 foHY eMTPR & <1 aredi T uxIeror fasan
T |

9.3 dd ydrg (Fell) AR (SNTHYA)

gaTe (Fell) STUIE AT BT ARIA

faf= yare (wel) Scure fAfanet, Tat S 8k URIahRT S & fol 300 3 31fdd Tl Hiex
& forg el vt oo foham w72 o |

9qE UTed

TSI 4 e AR IF &3] D1 G UHE HUIT AT & — HEW SIS, ST, SIdRITd,
TR SSRIY, Jifedifed e — 399 31N oileis fifies, e sreiid <ilels SaTaltolo]
forfres, figuauet Sl Ardsif~re &3 & sufr, Foll #iex fafmidar — Jad oS sfear ssRead
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1. fafics, S99 Ui Heore (o) Ui fafics, v + 2R Sfean) ui. fafics, areriara
sfear wi. fafcs, Wil sfsan fafics, Arermar sfean fafics, siftm Syl — arg |
TIE, WR sfea fafics, figem weRHifea fafics, anfa |

gq @ fafafern
e33R 2 IMHR B I U] Al HEH D[S ATAhlcs IWIWTE, HYh AR SFIRTT B
forq dferde fy Mg o |
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o T UHEA U Heorice faIffics, o=1s & folU 26" @19 & U 9exUclls dTcd &l URIEToT
fopar 7 |

o Y Wad T@IeA sfear U forfies & folu Udh geTelts dred &l 3R 36 T Bl
CAGENEE

719 U9 + R (ST urgde fafics @ forg 1400 fiHT U9el STHAUG &l dhfeld e |
A U9 + BR (Sfe) rgde forfies & forg 1500 fael vel STHTS &1 diere e |
F9 oo U= 3fean fafics & forg 600 il Uidl SUAYS &1 dferse |

Y e Tgersd (W) fofics, gur & forg 800 T UHE JUHATHTSE T dfels e |
A U9 + BR (Sfea) urgde farfies & forg 2000 fal vHe STHTS &1 Biera e |

AN
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o HHH IDR Al CIAroi siedr (W) ffics, draee @ forg 2 a1ed &1 ThHTd X< |
e TdI® dlcd sfSAT UTgae fIfiics & foTv 4 “'aTed T IRBRAT YRIET |
e TP dod SfSAT UTgde foIfies & foTU 27 dTed T IRWIRET USIeToT |

o IR HTEm! MRS drsde urgde fafics, sRaron & forg 900 AT Todl, g8t #iex @
EIREREN

o SN 3ifud U N Sfean urgde fafies & forg |1 900 it JuRIeshyH o1 dferse |

o IR Tl CHIATi sieal (@) fafics, diaeR & fofy 27 el AroTel &1 haed < |

o T SiferT D! (513N urgde forfics @ oy 47 U4 area &1 IRBIRHHA TIE |

o YUY HXopic dTocd UTgde foTfies & foTU 27 THE 719 dTed T UhUof URIeT |

o Y W TolipA sfear ur. faffics, 9= & folU 900 THUH UHEl, 9exUolls dled &l
TRIETOT |

9.11 Y IAA Yeols SRATHTE (Huws))

HYHE YD, Fe[UcT —6 3R TIRTE T[T ST SUIIT HXd gU HIUhe! faza vy voss

Fell bl AHTY

Fque, HIAT AT TR WIhs! AR Yol Bl SUAN HRd [Sollg &1 fAfH=gaor,

FESITSH 1 e, UdTE dcdl & AT iR A, Jare yorell f & foy dwe! Rigerer

fg e

fg v ygE el Rjd e &1 faavor = e @ 2:

o YIS fAH=Ievor 3R feSiTg Iam= & foTv ol Hisd &1 SUANT b AfI—~ yars
Rerfal # gfeg & 11 IR 37 7T & TR de & A9 I YdTg &l faeaiyor |

o TYFCR EIC UdESN H YaTg Bl [4zeiyor |

o TP S [UBl YaTe Bl YdTs fdzeryo |

e UZY #fBIcs ¥ ydrg &1 fageryoy

o I UM UTSY YUITell & HIETH A AT Bl fageryo |

o WX dTH ¥ YdT8 B Aol |

o AN MU IR D11 aTcd & AIETH ¥ Ul Bl JaTg & fawelyo |

o 2" dTcd Bl IR 1 ReAfay H dfac e Rigerer o1 s |

o YdTE & FARITAIRN &1 Ul T B oY AIoTel & HIEgH ¥ UaTE Bl faeryor farar S € |

N
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o TATE O fARINARIT BT U T @ forg SR & A1eaH | yare faveryor fasan S @ |
o gifed ST UTK &R & ol Ibe TR BT ST 3Tgdher IR fageryor favam = |

o Y8 P ARSI &1 udl I & fory fafi= fSRIGR 3R YSYTR & |12 urgy 4 YaTg &l
fargetyor foba o |

o T ATed ¥ YAl RIHeleH |

o HIRTT <iet &1 Udt v & foTy uTsy SR | oel fAfdRTT &1 uws! faweryon |
o Gl CH Bl AIUHS! R |

o dY8 Wiex B HIEGH | Y18 Bl [qgeryor |

o FTIUATS dTcdl H Tl RIFere |

o T TR AT BT STAN i’y RITed Uy R4 &1 HUwS! fawetyo |

IR — GRS / Yy fafaferr

o dHisd faweryor |

o TES AETTHE HUD |
o WfTH UM fweryor |
o TS R NS/ I fagetyo |

=T SIUTA IR AR YU a1l 76114 daTed & a1d Repax] BReb [FEIiR0T UR SHeT BRI 3iR
AroTet BT el fIRTYdTall o1 e aerAT H WUHS! Bl ST Hxas T ST &1 R |

9.12 wHIfa® " e AT (fregd)

Iy 202021 & IR AT AT TANTRITET BT IToRd 82.20 I B T | FRI&T U difera
H oA € — 91 A T, Gk (121 dRg 3UY), U$H + B8R sisan U1, ferfics (0.88 <@ %),
T (Sfea) farfics (18.35 g %), freraTad! drex e sfear . fafics (4.13 9@ $), Tadiy
SECHCYA UI. fAIfCS (1,69 AT BU), T=IQUH (0.78 AT %.), IS SIATTRAR, HeAddDhH (1.20 AR
TUY), AMSITAYS (2.02 G TUY), TAYFIUTH, Bifed (1.2 AR TY), BHYA g UGHT R0
S (1.01 ARG %), TRBRI [AZTTH FARTRTAT | (1.55 TRG TUY), IMSURIRA— A2g IR (1.83 g
T 3R Sf&ror Yetq, B3 (0.67 ARg B0 |

9qE B (TSI C)

f=feIRad Fes € oFa forv SRIFYHd, S|, SIdH, 89, YT, &16, TTh AR B
BT P 2MAA B Y T BRI FANTRIEA H fHT Y o |

o TUSq R . forfics, asiewT |
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TR B I, e |
TR BI¥ T, G |
QAT Hapopi e AN UT. faIffics, e |

Plelsc hac, ABADIg |

AT 31 UI. fAACS, HTs, TS |

TS + 8RR Faled sfear fafics |

Iife=Rl 3R aferrg 9 It (Sfsan) fofics |
Rretare! drex we sfsan ut. fafics, eracy |
fEgwa sl SfHwed fafics |

TAYEYe ATgH R ferfics — HIfed iR fava=ayRH |
TIEY SEgHCTA 1. forfics, SR |

AR BT AT, TS |

SISTA it diuiReH fofics, 9= |
SIRI YU IR, Aea IR |

PHR $HRVeH ferfics, Tridger |

DR I YU FRIFT a1 — DIfa, ATgYS , HIARTS , f[ea=ay=A |
TA—Ch SOl -TaRT AfdAS, =R |
THTHUHAS (AT R, BRI |

TR Tae Sl e, I8 |

AR I TS ATLATE, B |

TSR, BRI |

3gUA sfean fafics, gHidger |

Yol el afdast ur. forfies, seiR |

e foafics, drieaey |

JreaR TR Yreded 5l urgde fotfics, TrigeH |
&feror Xerd, ot |

R TR 7 |

TRHR] [I2elvd e, DIsiidrs, TG R faway=A |

A
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o gHaH gewIN, R |

o fIpH ARMIS JiaRE B, fea-ay:H |

o VA vHTEdITS WIS arex ui. farfics, s |
JqE ¥fd I (W15C 99 ¥)

f=IfeTRad e @ foly |Tge S Ahardrgdd gui fhy :
o AU TR WY 3R BIGHAIG, BRR — dret A |

o HHH I (3w fofics, — aTsadhd, HUeH, fawr iR IFHTS Arge —3MRfhy Hiex
i I BT SIHI AT |

o HEY T EHC YATIORE oid, BIsfiaTs 3iR Bdga— drdt Ager |

o Y IMMSISTA TR HH hag], A=IRGDS — dldl Ager |

o HHH IMIONAIRIR, HeATahH — UIR FIEHCH |

o Y IMSIARATA, IT5 — UIR SICHCH |

o AW IR — FEERIR —UeR 97 |

o IR TERI YU, AT — YRR I |

o NI HZIATSH AW, YAl e — dret dqer |

o HEY AR, Uddps — fSRiee UTR A9 3R dre A |
o UHH B I UGHY] FHHT 91, &A1Y — dlel Aer |
o UHH B STl UTEHBRYI, TeeR — drdl Tl |

o HEY ATAER icad Ul fotfics, BRR — did dqe |

o HEY el Yerd — 3l — Has wie |

o HEY T BT HRURIA 3i1h a7 forfAcs, IR — diet Ager |

o YA T FAAUDR B dhiffdhed faffics, difea — drdt Tda |

o U I IR FAAR e 1. fofce, PR — drdt aqer |

faefl aredl @ forg Qamg:
o HEW UGG, I UTE], FYh 3R MR & oIy SRHTAA MR M IUGRTN Bl dbictsic
febam |

HE¥ A IHD, G983, YU & (oY SHYMA SECHEH Bl dhicTsic fhar T |

A
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9.13  yfdegor

raxise ufdrervr srfsd

918 yEferd pifds —19 9 &1 ReIfd & BRI, AR do1e) 3R 31T FeanT (Gredisw)
DU ¢ UIgusH SR WY A Mefdd e Ay 17 9 3R g¥ferw 202021 § @18 dud
JTARTSETT UfRTeTvT HriehH ST el fhdT 717 o | aTex A9 U4 faaRor sSif=aRe R ush
S-S UTGAHH AT {11 | 39 UIgash# H 6 <2 & 14 FfawTRma = 9T foran |
Iy i

99 & SR =feIRad I uferetor BRIy smford fabg T1w:

o UITd Tl AU U4 S¥gHeI-—Rigid vd ugfa

e qrex grfAEM vd faarm

o 3iENfIEd IR Wiex IR S T3 IR By & Wi

o TAY/UEHITD IF HIER BIcTs e Tl AR [AHTIHROT UR §—UTR1eT07 Uradshd

o HEICToN, T4, UH 3R SoIag! Th-Td! AT AR BT e™ R I—Urgashd

o U ISl faIfics, udddms & oy SMSTHN 17025 — 2017 & AR IMARSD @l
TRIETT 3R YATTRITEAT 0TI YGE YOIl TR 3HTH—HTSC UISADH |

gf1eTo1 HRIAT H A= Fe1 & del 47 AMRHIRAT 7 AR forT | THHIRIRSMS 7 BE1 & foly

T I8 B g—"cic UiRIeror WY AT fobar o fora4 24 BT 7 BRiA d 41 foran o |

THATSTRAMS A fAfi=1 dfcrstl & 171 Bl & fog sirenfire SR &1 gfagn 9 ga= o1 o |

9.14 91y Y4t YARRENAl (TaIdY®—20 91R) 3% a1 I

T ervr /b ferd 39 &1 ARIeT

2020—21 B 374G B SR 20 IR TIR Fall ofdRes] (TUHYA—TAU) H T HIT 560 Tl HIeR,/TFall
IATGT BT DTS,/ TRIeToT fohaT 7 |

9qE UTed

I & IR BB TG TED A: S sl srsdl fotfics, Ta I’ fofics, figwam siffifte
dfme fafaes, arerara grsas Ui fafics, afder vs afder fafies, s afeq fafaes,
HEF SIS fIACS, B 31SaT fotffics, 9T goll-ad Us e d Ul fafics, Mide
T AT, YRS — SMHART FLHATST TaAUadl, TAsMg el — 3=, YeHas Samrafoiot Ut
forfics, SxoT e |afdsast U, farfies, A9d <% 8189, BhIF Areid Ut farfics, T siferHifea
R aIiauer sifw sfsan, die fafics, doa segied . ffics, 9Rd 241 seifdgded fafcs,
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4

R i fafies, figwm wRHifw fafies, s oicls fafies, teiisfwics fafics,
Ao e UTeR R SIICYT, BT B8 d, TICT AlCH TS, TAIUd clddba Hex ursde fofics,
fSUATA, Siis sfeur ssReyd ursde fafies, Yaw RS Ut fafics, fhaiax ffae soH
fafies, sourer 19 fafies, gem R 19 forfaes, 91E safdiod @ecd fofics, TR sonf~afR,
B SR Efea) ur. fafics, aorm sifel fafics, Is¥ + 2R gfean ut. fafics, srna
diete faifics, A9 UIE Heioric o= U1 fafics, Iod wd Rie=d faifics, g, Tarad
Pferaer, anf |

gfaen (wfaferd)) ¥ ey g gy dfead oq/ad&0

99 ¥ + SR Sfea1 urgde fofics, 993 & fog 10 ardas wal Hiexi &1 dforser |
] S U Heotie et forffies, o1 @ fofv 13 BTl dfea &l TRIeqol |

HE¥ YU [l R feifics & forg 16 e 18d aredi &1 u_iefo |

H T[OIRT 3Tedhellol US biidhed [olfics @ fofT 4 TS Fall HICR Bl bicTs el |

J99 die SfIg e Ifeis], T=Ts & folv 10 THHEHICR BT BT |

HEH FDHR Tl SaTToiol S1e1 UTsde felfics, BIIacy @ 17 4 Bolel died &1 URIev |
s Titew fisforsa g fafies & forg 8 aida™ wall Hiexi &1 dforder |

THTHUHAS, PIABIAT B ol 5 TAMAMIC Bl DicTser |

T U U Herore URR URfthes didTs, RTgR & forg 13 99 #ieRi &1 uxiero |
AU ATTSTH HUl Ursde fAfics, gaarars & folg 10 JARYIS! HIeR| b1 bl |
NI SR, TSR & T 4 TAARIER BT BT |

T IS seeIol el forfiics, 73 fReell & fofv 10 7199 well HleRi &1 Hfig e |

A9 M SOl US d¥eccd Ugde fafics, Tord & fay 6 A ol #iexi &1
CAEEEAN

UeHEY CaTaTolS UTgde forfics, 78R & foTT 4 THIHIHIER &1 Shfoe e |
HE¥ By Ared urgde fafics, gur & oy 8 YReT dredl &l St eH |

Ja5 Ari forfics, Mat & forg yegiieas = (fds e o%) &1 uler |

A 31N cllete fafics, o138 & forg 4 Toluws &1 dforaer |

TG g ST sfedr Urgde forfics & foTu 4 19 Tl Wi &l Sfors e |

599 Us9 + SR sfedr uigde fafics, gas @ folv 4 oal #iex @S9l <) &1
QRIET |
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arse fafsie

o YA T AT UR MU I PHIHCIUTH B DIl Pl S & o1y HEW ST YT
UTeR DYl YR 1 fFleror foban |

e TG & IIJAR AcTAID Fall HIeR RIUAT & ISRy & foly H9d Ssaivigd,
=18 BT AR BT | 9 MR aTe &1 & qRT o foran T 2 |
TIdIge &1 Jifse

TIIEIU® Glagrst & qRieror Auas| & ol TvdIvd JAffSe Aherdydd qRT fdhar 3R Jfder o1
202123 %Y 37afd & oy Y: T I g8 ¥ |

A
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ad = ol gEdl &l Ruld

¥dss dgld REd sEicye ol sl uRyg &l
fa<ia faazon 9 aEmdar w Raid

Hd

T T3S dgld Rad s¥ecye” (A@Rred] IR tae, 1860 & dad Yoiidd Ydh IR
1) (Y 3T "THAIRIRRITE” H'l T 8), BIolidbls UfdaH, Tadhs — 678623, Uaddms, B
& T faaRol o1 SramRiet &1 7, foraH 31 A1 2021 1 R & AR ol7—u3 3R I fafYy
DI FANG 99 & FoTY 31 SR =T W1 3R Ui iR YIam ol iR =i fJavon & Aed
ST weaqul oraia Al &1 IRTe e 2 |

BAR AR 3iR SHRY Faid STHHRI R 84 AT U WeIprol & AR, Hief H fa<iyg faavor
|1 IRAITAD TBgall & 1T TR Y T 8 iR 31 A1E 2021 & AR THHIBIRIATE & 1A,
H 3D AT TAT I JY DI FAK IY & [olY Tha YdT8 & Hae § AR H A Wl oIl
fAgTal & 31wy |el iR feier gReadIv U&= &vd & |

Hd BT TR

T YA TATIRIET SRICTT A TS YdhlSeed i a1 gRT IR fhy 1y e =i
SITFSFET (THY) & AFAR B 8 | I AFDI D dad B9RI THEIRAT Bl 3 4RI RUIE & fadiy
13aIl @1 &I GRS @ 177 oIl G¥IeTd &1 [orGTIR el W Sooid fhan M1 8 | 89 YIRA™ Aa!
DR (ATCS UDHIST ) TR §IRT SR AR A2 (1S AT TAeH) & STTAR THUISTRINS
J A B SR g BIe i Ut & SR S+ 31 Afie RiaiRal o1 ax7 fasan 2 |
BRI f42ar9 & fob B T oTETRIeT Hied SHR 9 & (oY MR Y&TH R 8 YA oI SuYth
g |

fa<hra faazon & foe gde= &) fomeRan

THRAIRIRIMS T Faer g1 faeirg faavoii & AR & & forg RreR 2 S UwdiemRag & facia
Reafd, Bl &1 FE1 IR (el gedIv1 U™ R & TUT AR & T4l AQTDR FATH §IRT SR
I A1 Afed WIRd | AETId: Widhd RIgTal & 31w § | 39 RT=1ER § uR¥uRl &1 gRef
3R GRIATET AR = AFIATAISH DI b1 AR BT Ul M b o7 g o Fael Reprs
BT IGRETE; SUYTH @l AT BT I 3R YA, T 1077 3R SIFA ST Sl 3fref &R
faaemgol &; 3fR qaie 3naRe faxir =l &1 fesig =, Sraaad iR IWREE &A1 S faxi
fIaROT B TIR B AR UK DR F AN @] Hadl Ybref Bl Felidhdl AR goidn Gireed
PR B ol UATdl S BT o I 2, Sl TS Fel 3R el gRedhivr ga™ o iR arafdd
HUT b &, I8 d e a1 JfS & SR |

A
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foxiTar faavor QIR B H, Y999 THANRIRIATE &I U o el fIdl, 3 Xe fadn 9 gafod Jmet
D1 G JAT AN B 3R I 8 oIl & a1 & MR Dbl ST B §Y 6 b [ T a1l
YRYIATIT BT SIGT Tl W1 & IT FaTed DI 98 B B oy 2] Gl © AT VAT B & 3ferdl
hls IRAIAD [T 8] & DI STRI X B &THAT BT ATh ot HR- & o7 RTHER B |

e ThAISTRaTS @) o Raifés ufthar & Swavg & forw R B |

fa<hra faazon &) dEadar @ forv dEmadeasl o g

BRI I£2T 59 IR H G ATeqrRId YTl HRAT & b 1§99 w0 9 faxiig f[qavor arafae
SHATT W G1h ©, T8 I8 GIRAIS! AT JfC & BRI B, AR T oI URIeTdh Bl RIS SIRT HRA1 8
1 TART 7 w1fie 21 | ST MedraT U Sod WX 61 31YaT 81T 8, offde I8 TRET F&
<1 8 b THY & IR o T &iifSe wad adfde gl &1 Ul ol ¥ Sidfd a8 Aloa
81 | gHUT GIEIES] A1 FfS A IU 81 Fobdl & AR Ive I HSGYY! A ST & STaldy fRhId
WU I FHBd U A, g7 [0 fJaRol & sngR wR {7y 1¢ Sudrdhdiai & s i o
THTFAT B D) TR STUeTT BT ST el B |

THY & AR ST & R & WU 4, 54 ATaTIe 071 o1 8 IR g 31T & SR raariie
NECEEINSEREIISIPEI L E

o N fRAaRul & arafas gaed & SIReEH @ UgaT iR Joaid dvd € 18 I8 SIaTS!
AT b B HIRYI B, 39 BRDI B o7 RTHER 2AifSe ufharg fewms qo freafad wad
& 31IR U 3iTfST 16y T Rl & S BN Hel Bl IR R¥eg PR+l & (oY T fR Agferd
21 | fh¥) gIRaeS) & BRI aRATddD GDHA BT Ul A8l oM BT SR Bl g & BRI
TS el A 991 81 Jfdh GRATEST H PicTsiel, BRI, SITHSIHR Y Y AFE, SHAA
31AQT AR R Bl <] AMH( 81 Al © |

o uRRefoEl & wyfa ofifee ufthar & fesmss & forg araradien & \&fda iaRe Fe=or @
ST AT BRAT U 11 UHAISTRINS & AR R0 BT YA R 7 @b B B forg
el & |

o U AW AT BT SUYThll R YgeH gRT fbY 1Y oIRdTeh= FTAT AR F IS UehSTehR ol
DI THEIAAT BT HedTHT B |

o YIYH P oG B IR IMYUR b STANT Bl IEIhdT TR FhY T 3R UT ATIRIeT 18
D IMYR WR 39 faug # fywy <A1 {6 71 39 "ewH et uRRefaal @ de9g # uh
aiiRafde SR dIsE & Sl THRIISIRITS Bl Yeb HU-l & Y H SN I8 B Hae
N YT Iq~ DRl 81 | e 84 I8 Fpy MepTerd & fob Yo araifdes srifReraen Ao
2 d1 89 Al orarasien Rure # O faaroni & Wefdd yheai & IR § gAR) oraTasien
Rure # eae MHNd HRA1 BraT ® 3120@], IS A Tehe YA & a1 AR Ad BT FeNferd

p.
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BT BIAT 8 | 2R frepd g9t aigraiien Rard &1 faeh aa urd siifec aeat w snanfRa
2 | qonfy, wfasy & gerna srerar uRRerferR THIsIRSE Bl Uh TR HU=l 981 I8 B
Rfd I~ B Fehd B |

o UdmCIaRY |ied Okl fAarel @ §99 U, FREAT1 IR Al &1 i B b 1
o faaror erafifed o= iR TRl @1 59 e A ufdfiaw #-d 8 e e
IRl U 81 2 |

B YU I 31T ATH] & 1 YeH & 9 H AR {ha1 8, 3598 U A1 B T 9
3R AEaYUl orEmRier fsny enfie & R oidRe FRIFT § 318 Aeayel @il 81 |l ©
RTI®! T QTR & SRTH Ugar &l & |

BH YUY B Udh U1 axhed Wl UG (3T & b 8+ Sad =1 & Hae H T G AT Taeddhdra
BT UTT 531 & 3R I 12 FAR =g A1 Aael 3R =1 A [571 HRI W=l WR AR T8
SIN] B1 [T &9 IR G B 3 GH1d AT ST Havdl © |

3= fagmrft 3R faf e smazaearei R Ruld

SHG rdl, g9 Yfud dd @ fo:

®)  BHE I8 AR AT IR AT YT B & Sl SAR] SIHDIRI AR [A¥aTsd o A1l HR] T@TRIet
& I£TY W IMaeID o,

Q) AR IR A THHIRIRRTE gRT fed oiEl §Ras 9! 18 & S8l d d 39 YAD] &I g

ST | iid Bl &;
M) 39 RUIE a1 T e, 11 IR g qA1 It U I okdT fJaRv] o] s &
TR |
Rl IFFEG MR IEG THIRIYCH & Aal
SICIEIN
TUH3TRU: 0050437
TATHS
fadi®: 29.03.2022
T, Mg
geR
SR 9. 029313
JSIBMSTA 22029313005 TTSI3NI8752

A
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ogs dgid Rud sWIce: udaars
31 91, 2021 &1 Reifad & IFAR ga-i—u=

(euy #)
faavor gRf¥rse 31.03.2021 &I 31.03.2020 &I
qE& Rafd & sqar | Rafd & AR
faferat o1 ura
gofrra Ffer | 140,80,83,180.67 | 131,23,17,408.23
140,80,83,180.67 | 131,23,17,408.23
fafer &1y
3l FHT I
AP <D 81,14,65,942.81 80,48,92,384.15
T JaTea 58,43,41,696.04 55,92,62,999.05
forad i 22,71,24,246.77 24,56,29,385.10
TRI—RA Yol B 5,99,00,199.32 6,08,38,734.32
T TRefRt I 124,56,71,465.44 | 112,12,58,776.70
TeT ATe ST \Y 12,46,12,730.86 11,54,09,487.89
112,10,58,734.58 | 100,58,49,288.81
140,80,83,180.67 | 131,23,17,408.23
UTATDRTS FHARIE 31 gAR) RUIE & IR
o1 : 29.03.2022 $d WA S THISA
I fiyeH, ¥a] dEdR
(T®HINMRTA: 0050435)
Sfl. erafsdd forfer foeav, and gow. Q. XMasH, 41 B4, Uh.Lg.
frRue (gurd) 3R wfa LR N
e (Sfrefl-Tmsieaire) Hexgdl 4. 029313

h
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ogs dgid Rud sWce: udaars
31 971, 2021 B GHTW 98 & U I T2 g 9@
(euy %)
RN 9 EIGKL] o ad
3T
TR aRATSTRN | 316t 1,08,12,235.00 46,06,502.00
DA / TG 3 T 14,85,64,981.08 16,86,54,584.63
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qre], uREURTAT, S g2 |

fqa=or qre] 99 JUY o ad suy
1ol yREufeai
HRKIESS] 14,821.00 21,915.00
CEg 84,33,079.48 19,23,149.18
§% H oy g S 73,05,27,948.00 63,35,74,796.00
RVES! Y faer 44,65,35,942.00 39,67,44,338.00
Llfp—HT 46,360.00 51,680.00
wih Elel 1,31,469.90 1,31,469.90
Tl ST 3,78,289.00 4,30,539.76
el sy 1,70,64,584.72 3,25,41,592.33
94 yee 2 2,35,011.00 2,35,369.00
gTfoa I 3= 32,85,591.02 7,75,641.86
g3l ARG yRATSTT (9789) 12,04,834.00 13,01,628.00
TIANY,/ T8 JAIH IR YIgyd el 7,386.00 69,824.00
ST AR 3ARH
3 B T ST 13,91,137.20 22,49,613.20
amyfeiaraiall o1 a1 2,02,67,727.50 2,20,98,970.50
HHATRIT BT AH 3,60,773.00 1,61,416.00
TSI U&w 7,10,000.00 7,10,000.00
it I ST 1,44,36,323.62 2,76,72,002.97
3T P A 6,02,288.00 5,26,931.00
SHERI BT A 37,900.00 37,900.00

124,56,71,465.44 112,12,58,776.70
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yRRMTC—IV a1 [ad1y 3R yraa=

faavo EIGELRT Y frean ad suy
sl wfeed 14,28,942.00 11,48,881.00
SUASI—3HaR 25,30,475.0 27,10,475.00
GRET oA — SPR 27,25,539.10 31,23,768.15
ARUSS! TR (A153) ¥ A0H 5,60,000.00 5,60,000.00
gRATSTHIRT & fory eI 0.00 10,00,000.00
SRR & 31 3,49,39,225.76 2,94,50,801.34
3= e 1,85,64,588.00 1,88,46,280.40
TIENI— SHhaR 5,30,233.00 1,37,411.00
YTaen= 6,33,33,728.00 5,84,31,871.00
12,46,12,730.86 11,54,09,487.89
gRf¥se—1  aa+ 9w
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e 23,98,802.00 22,65,164.00
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TTH JeH IR Y 9,81,507.00 13,27,921.50
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U TEIHRY & foIQ graer= 10,21,195.00 37,08,512.00

1,00,16,169.00

1,81,20,704.50

A




Yolgs dold Rud s&icyge 33} arfife R

TRAATT—3 JANR 31 yfieqor

i, 34T A
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HHAN] TR 4,39,29,688.00
TeT agelt A o 1,23,934.00 4,38,05,754.00 4,44,24,401.00
i Geafper 4,37,96,492.00 4,34,69,751.00
T TETIRIEAT B 1,180.00 1,180.00
9,18,59,232.73 9,16,38,044.98
dufed
ad @ 5,79,939.73 6,05,959.98
7 IR digyd =T
[ENEESEN 23,662.00
&g aTafdy ot 1,38,49,799.00 1,38,73,461.00 82,03,583.00
Tt 9 31,22,670.00
o= 9 forae:
faey o 13,33,059.00
&g STafdy ST 7,60,72,773.00 7,74,05,832.00 7,97,05,832.00
9,18,59,232.73 9,16,38,044.98
UTAFDHTS UG &1 g9RI RUIE & AR
QT : 29.03.2022 $d THI<A US THT<A
gIfigeH, 99 dEaR
(YHIARYA: 0050435)
Sfl. gerafsdd ey fsaR, and gow. . HEs, 41 S, (LY.
Jrege (Sii—yweienvans) HHdl 9. 029313

.
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e (ShRi—ywfianRas)

UHHIRMR3NS Higsy fAfer e
31 91, 2021 1 GHTW 99 & foIU M GAT A @@

(euy #)
fqazor qre] 99 frodr ad
SIp|
1 IR T =TT

fareTy o 94,647.00 1,05,644.82
g Srafdy o 59,56,895.00 57,20,337.00
Fad @7 14,180.00 25,630.00
T ¥ o1 e 0.00 3,82,597.18
60,65,722.00 62,34,209.00
Y
HHYN] IS IR IOl 27,98,941.00 31,68,500.00
HHTR] ST R TS 27,53,008.00 30,65,119.00
ST Y 590.00 590.00
fafay < 89.25 0.00
g B JAT 4 AP 377 5,13,093.75 0.00
60,65,722.00 62,34,209.00
PIEEEAS ARG &1 R RUIE & aR
Q=TI : 29.03.2022 $d THI<=A US THTA
gy, 99dl dEaR
(T®3MRTA: 0050435)
Sfl. Yarafedd ffer foeay, amd gom. Q. XMasH, 41 B4, UL
e (yar) Y wfra réR

g dT 9. 029313
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HhdleR
Tl sAR& I TAIRIge
TS MR USTforad eI
LI TR eI FRANTRITE AT HiaiRe
T3TRYATS siferifea R garfige oife sfean
NYCICE) IR AT 3ith Fasfaret gonferad
TOECITH TARIAT R q21 Al ARARICT
e USARS Chiche IHa I
roamdt 14T CElfie oY &g
ElNEINC| FEI QRIS fored=ayRA fofics
EIEINS| WRA 312 Jad ferfics
EINCHYS Rd 241 seifdeded fafics
EISIEISS IR A SR
BIEIRING TR Ugifera e farfies
ELS] fafcor e
JlecguauHe] IR IR ATy U HIaN ars
KIEISIC DL T PR AT
RIERIFRE ] A fhae gollfad seveAd fafics
AUEHS! BRI T3S ST
RINSINCIG] SN AT IS S v
GG RS WHfad
GISIEI HHRATT JAH Ureded
SN STCT 3151 YoTTelt
Sl farsm= qen et faumT
STHUR TS IHfEH Tell Hiex
gl R e
K] RO 1 TiferasRor forfies
NIE] SR gofded

N
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TETH
=)
TIYRIGe
SIERK|
SURNIRIINCIR
SRR
SIFMER
AT
SIESIINC NI
SRR
PR
SIS
TN

ST TASTRAT
SIESRK]
DATSHATSUBAT

TS

THATS D

TAQUHUHHIS

g™ RHIfcad fafiics
ENEICH

fegwam ugiferm fom forfics
IR gerde] Th-TD] AT
SfaxT e anfoas My dv

3i(‘|‘<(l‘>§r\lq YATRITAT YATAT P IRYIXRI

TR AT AT

gfea oifa siuleH fafics

SR Sifget Yergoit urgae fafics
2T HRETOT

SHRI JUTE UREAR

SICHT ARSI 31t AR
ARSI A IS

AR TR 2N FI3T

AR ThH-TD] TG M h AT
HYA SHREFIR SIRCHE BS 9IS

forfaas fohe et fewa

qil 3T delc URiTse

fotfdamTss My RiveH Hex
e Urenfiay iR gonfrafia e
YR g3 R A

AN Tl e

IR ST JATe

GEE AT GOTTeAl
fAfera efrex ufa fa=
qITRO1 Uq 9 AT
USIfoTIH A9 A1 bl Harel
Ge, o MR #egH e AT
TIET0T 3R PBefla 2= TR & foTv I U= drs

IS BIIR BIgeH HghaaiRil HuH]
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BINBIEGIEEIREESIRINEIRERE]
T A6 IR Urenfies g
TS U e
Hrevele A9 A

ARG [FAIR HRUNI

= [royR & faerd o forffics
-TeTTl H el UTaR HIANE
TR Tt HETATSH IS+
SEAERICARERIRAEUE A RIG
fArores wRieror e

IR faAcS & &= Y e e Fear]
ST 3R [T
BICIREECIER

Rudex RIS T

qfgell =T 31R STeT 35

ATt gieHe wiie

AYeT 3R JHRTT

Agad g [AdT BRI

TSI S IR
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