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CHAIRMAN’S STATEMENT AT THE 35™ ANNUAL GENERAL MEETING OF
FLUID CONTROL RESEARCH INSTITUTE, PALAKKAD

| have great pleasure in welcoming all members of the FCRI Society to the 35" Annual General
Meeting. It is my privilege to present the Annual Report of the Institute for the year 2022-23. This
report summarises the activities of the Institute and presents the financial statements pertaining
to the year 2022-23.

As you all know, FCRI has an important role in the area of fluid flow measurement and control.
FCRI has been into the research in the field of fluid flow engineering thereby evolving new
processes and techniques which are of immense help to various flow industries. Apart from its
contribution to flow product industries, its contribution to space, defence and power sectors are
laudable. FCRI is also very keenly involved in skill development of industrial personnel, which is in
line with one of the major objectives of the nation.

As the lingering effects of the Covid-19 pandemic carry on, FCRI has been able to retain its
momentum in the delivery of services and as well as its performance. | am sure that the Institute
will continue its growth in the coming years.

| would like to brief on the major activities and achievements of the Institute during the year

2022-23.
HIGHLIGHTS
° FCRI's income for the year was Rs.21.47 crore and surplus Rs.7.59 crore.
. Inter-laboratory comparison programme for water flow was conducted with CSIR-

NPL, New Delhi.
. NABL Assessment in the field of calibration as per ISO 17025 was completed.
. Recertification Audit of the Institute, as per ISO 9001:2005 was completed.

. Surveillance Audit of the Institute for BIS Testing of Fluid Flow Components was
successfully completed.

) Calibration of mass flow meters, positive displacement flow meters, ultrasonic flow
meters were performed for overseas clients from Dubai, Abu Dhabi, Qatar and
Bahrain.

. Testing of water meters as per I1SO 4064:2014 was completed for clients from
Mauritius.

. Verification of flow metering lines of an oil distribution company in southern region
was completed by a team of engineers from the Institute.

. Vetting of the metering systems package design to ensure suitability for custody
transfer as per latest AGA-9 standard was completed for a service provider.

° Calibration of 20 inch size flow nozzle was conducted for a flowmeter used in power
plant.
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. Pressure Pulsation Testing of 45 MW Hydro Turbine was conducted at Bargi Power
House, Jabalpur, Madhya Pradesh.

° Calibration of 28 numbers of 3000 mm electromagnetic flow meters made under
MAKE IN INDIA initiative was completed for a flow meter manufacturer before being
installed in the field in Gujarat.

° Venturi type flow meters of sizes 30 inches to 48 inches were calibrated at the Large
Water Flow Facility.

. Lot Acceptance Testing of water meters was conducted for water meters installed by
Bangalore Water Supply and Sewerage Board - Bangalore WATCO Project division,
Bhubaneswar, Kerala Water Authority, Surat Municipal Corporation, Pune Municipal
Corporation, Kolkata Metropolitan Development Authority, Igatpuri Municipal
Council — Maharashtra.

. Functional Qualification Tests on special purpose valves are completed.

. Seismic (Static Load), impact hammer, dynamic response and Cv testing of 14 inch
globe valve as per approved procedures for M/s NPCIL were completed.

. Testing of more than 150 numbers of space flight injection valves used in launch
vehicles was completed.

J The experimental determination of leak rate in test section of plenum seal assembly
was completed as per the requirements of M/s BARC and the project completed.

o Flow test was carried out on a special non-return valve for BARC for use in nuclear
reactor process system under different test conditions including for vertical and
inclined orientation, forward and reverse flow conditions.

J Flow and Cv estimation along with noise and vibration testing was successfully
completed on two valves for M/s DMDE.

TECHNICAL PAPERS PUBLISHED

The following papers were presented in the reporting year 2022-23:

. Four papers were presented in the International Conference on “Advances in
Metrology” AdMet — 2022 conducted at CSIR-National Physical Laboratory, New
Delhi.

° A technical paper on “Establishment of long-term stability of gravimetric flow

calibration system through periodic inter-laboratory comparisons” was presented at
the FMFP-2022 Conference held at IIT-Roorkee.

LABORATORY ACTIVITIES

In Water Flow Laboratory (WFL) calibration of more than 1000 flow meters and testing of 200
control valves for various manufacturers and end user were conducted for various manufacturers

and end users. Some of the activities include:
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. A project on determination of leak rate in test section of plenum seal assembly was
done for M/s BARC

° Calibration of throat tap flow nozzle was carried out in strict accordance with ASME
PTC6 2004

. Inter-laboratory comparison programme between FCRI and CSIR-NPL, New Delhi for

water flow was carried out to meet the requirement under ISO/IEC17025.

° Inspection of bi-directional ball prover system testing was carried out for a Mumbai
refinery site.

Centre for Water Management (CWM) had tested around 5250 numbers of water meters for
various water boards and manufacturers in India. 4972 water meters were tested for various
water boards, as a part of lot acceptance testing. 23 life-cycle testing of water meters were
conducted under Model Approval Programme (MAP) of FCRI and 38 life cycle testing for
various manufacturers and suppliers. The water meter test facility of M/s New Tirupur Area
Development Corporation Ltd., Tirupur, was assessed and certified for its compliance as per IS
6784 and I1SO 4064:1999 standards.

In the Large Water Flow Laboratory (LWFL), 60 flow meters/flow products were calibrated/
tested. These include: calibration of 28 numbers of 3000 mm electromagnetic flow meters and
15 numbers of DP flow meters of sizes 700 mm to 1500 mm. LWFL had also conducted Cv Testing,
Fl testing, torque testing and operability testing of valves.

Oil Flow Laboratory (OFL) had undertaken certification of more than 332 flow meters for various
flow product manufacturers, oil industries and process industries.

In Air Flow Laboratory (AFL), about 934 flow meters/flow products were calibrated/tested.
Major customers were from the automobile sector, natural gas sector, pharmaceutical sector,
environmental sectors, manufacturers and various other industries.

In Special Assignments and Projects Group (SAAP), 300 special test and 160 normal test
assignments were completed. Various customised tests viz., flow performance test of valves,
testing of electro mechanical injection valves and conducting experimental studies purge model
study were carried out for various customers. SAAP had set up a large break LOCA qualification
test simulating rig for NPCIL.

In Physical Standards Laboratory (PSL), around 3000 items were calibrated during the year
covering the parameters mass, volume, viscosity, density, pressure force and toque. Onsite
calibration of weighing balances and pressure gauges was completed for various organisations in
Kerala and Tamil Nadu including government agencies. Density, torque and pressure instruments
were calibrated for three overseas customers.

In the Noise & Vibration Laboratory, some of the major assignments include:— Structural integrity
testing of valves used in submarine, mobility test for railway applications, acoustic testing of various
equipments, vibration and shock test for railway, defence, communication and space equipments.
Type approval of diesel generator is another area where the lab has catered to customers.

h
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The Electro Technical and Thermal Calibration Laboratory (ETL) undertook around 415 calibration
jobs to meet the requirements of around 123 clients from various industries including secondary
calibration laboratories of the country.

Major activities in the Data Acquisition Laboratory and Multiphase Flow Facility include
calibration, model approval testing, dynamic response testing, annual maintenance activities,
consultancy, etc.

The Training Department has organized two online four-day ITEC training programmes on “Water
Transmission and Distribution Engineering” and “Calibration Techniques & Uncertainty Budgeting
of Water Flow Meters”, which were attended by 23 participants from different countries. Two
ITEC training programmes spreading over two months on “Qil, Water and Gas Flow Measurement
and Control Techniques & Standards” and “Flow Measurement & Control Techniques/Software
in Industrial Process and Water distribution system” were conducted which were attended by 27
participants from different countries. Three online training programme of short duration were
conducted for Indian professionals and four customised training programmes were conducted for
various organisations.

ACKNOWLEDGEMENT
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good performance. | wish to express my gratitude to the Union Ministries viz., Ministry of
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the members of the Governing Council for their valuable guidance. Last but not least, | express
our sincere appreciation to all our valued customers for their continued trust and confidence on
FCRI and their wholehearted support.
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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 the country
rendering industrial services and solutions to industry. The facilities are most comprehensive for
flow engineering, provide a one-stop solution for industry in India and abroad and are well utilised
for sponsored research and development programmes as well as testing/calibration/evaluation of
flow products. The NABL accreditation has been awarded on the basis of compliance to ISO 17025-
2017 and therefore automatically approved under M/s Asia Pacific Laboratory Accreditation
Cooperation (APLAC) and International Laboratory Accreditation Cooperation (ILAC).

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

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

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

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.

h
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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 programs for technology development/new products and solutions.

. Act as a national standard for fluid flow.

. Disseminate specific knowledge to working professionals and students in India and abroad.
. Expand the sphere of influence by venturing into new areas and services with appropriate
strategies.

. Increasing the visibility of FCRI.

Strategy

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

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

° To maintain cost efficiency in the activities through professional management of resources

to ensure delivery of services to the customers at affordable price.

. Maintain integrity and confidentiality of all activities.
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4.

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

QUALITY POLICY

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

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

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

Sharing technical expertise in projects.
Designing and developing specialized flow products at competitive price.
Affording opportunities for continuing education and training of employees.
Training the customers to enhance their competence.
Committing to implement, maintain and improve the Quality Management System
conforming to I1SO 9001-2015, 14001-2000 and 17025-2017.
ACCREDITATIONS & RECOGNITIONS

NABL [National Accreditation Board for Testing and Calibration Laboratories] — under 1SO
17025 norms for calibration/testing of fluid flow products, mechanical, electro-technical
and thermal calibration.

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

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

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

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

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

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

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

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

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

Nuclear Power Corporation of India Ltd. — for seismic analysis of power plant equipment.
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6. PERFORMANCE HIGHLIGHTS 2022-23
° Inter-laboratory Comparison programme for water flow was conducted with CSIR-NPL,
New Delhi.

. NABL Assessment of Flow measuring devices, Temperature, Electro-Technical, Dimension,
Pressure balance, pressure indicating devices, Density, viscosity, Torque, weighing scale
and Balance, Force Proving Instruments, Alternating Current Electrical equipment,
Time, Frequency, Direct Current, Temperature Simulation, Acoustic Vibration and Speed
parameters was successfully conducted in July 2022. Renewal of NABL Accreditation as per
ISO 17025 was received for the Institute’s facilities in the field of Calibration.

. Recertification Audit of the Institute, for Certification of Calibration & Testing of Fluid Flow
Components, Mechanical, Electro-Technical and Thermal Instruments, Flow Calibration and
measurements at site, Design and Development in Project consultancy and Implementation
and Professional Training as per I1SO 9001:2005, was successfully completed in February
2023.

. Surveillance Audit of the Institute for BIS Testing of Fluid Flow Components, was successfully
completed on 31 March, 2023.

. Calibration of mass flowmeters, positive displacement flow meters, ultrasonic flow meters
were performed for overseas clients from Dubai, Abu Dhabi, Qatar and Bahrain.

. Testing of water meters as per ISO 4064:2014 was completed for clients from Mauritius.

. Verification of flow metering lines of an oil distribution company in southern region was
completed by a team of engineers from the Institute.

o Vetting of the metering systems package design to ensure suitability for custody transfer as
per latest AGA-9 standard was completed for a service provider.

. Calibration of 20” size flow nozzle was conducted for a flowmeter used in power plant.

. Pressure Pulsation Testing of 45 MW Hydro Turbine was conducted at Bargi Power House,
Jabalpur, Madhya Pradesh.

. Calibration of 28 numbers of 3000mm electromagnetic flow meters made under MAKE IN
INDIA initiative was completed for a flow meter manufacturer before being installed in the
field in Gujarat.

. Venturi type flow meters of sizes 30 inches to 48 inches were calibrated at the Large Water
Flow Facility.

o Onsite calibration of flowmeters, standard weights, pressure gauges and volume tank was
carried out for government and private agencies.

. Lot Acceptance Testing of water meters was conducted for water meters installed by
Bangalore Water Supply and Sewerage Board, Bangalore, Project Division, Bhubaneswar,
Kerala Water Authority, Surat Municipal Corporation, Pune Municipal Corporation, Kolkata

Metropolitan Development Authority, Igatpuri Municipal Council, Maharashtra.
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o Functional Qualification Tests on special purpose valves are completed.

. Seismic (Static Load), impact hammer, dynamic response and Cv testing of 14 inch globe
valve as per approved procedures for M/s NPCIL were completed.

. Testing of more than 150 numbers of space flight injection valves used in launch vehicles
was completed for ISRO.

o The experimental determination of leak rate in test section of plenum seal assembly was
completed as per the requirements of M/s BARC and the project completed.

. Flow and Cv estimation along with noise and vibration testing was successfully completed
on two valves for M/s DMDE.

o Flow Test and life cycle test were carried out on a special Non-Return Valve for BARC for use
in Nuclear reactor process system under different test conditions including for vertical and
inclined orientation, forward and reverse flow conditions.

. FCRI participated in the Hindi Salahkar Samiti meeting held at Gangtok on 15" May, 2022
which was the first meeting of the reconstituted committee of the Ministry. Dr. Mahendra
Nath Pandey — the Union Minister of Heavy Industries, Shri Arun Goel - Secretary Ministry
of Heavy Industries and other senior officers of the MHI apart from the heads of CPSEs and
Autonomous Bodies were present in the meeting.

7. PAPERS PUBLISHED

. Four papers were presented in the International Conference on “Advances in Metrology”
AdMet — 2022 during August 24-26, 2002 conducted at CSIR - National Physical Laboratory,
New Delhi.

. A technical paper on “Establishment of long-term stability of gravimetric flow calibration
system through periodic inter-laboratory comparisons” was presented at the FMFP-2022
Conference held at IIT - Roorkee during Dec 14 - 16, 2022.

8. DEPARTMENTS
8.1 WATER FLOW LABORATORY

Summary of flow products evaluation

Certified more than 1000 flow meters and tested 200 control valves for various manufacturers
and end users.

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: HPCL, I0CL, BPCL GAIL, ONGC, process industries,
automotive industries; public sector companies like BHEL; flow meter manufacturers — GE India
Industrial Pvt. Ltd., Emerson Process Management (India) Pvt. Ltd., Endress+Hauser (India) Pvt.
Ltd., ABB India Ltd., Yokogawa India Ltd., Switzer Process Instruments Pvt. Ltd., Star-Mech Controls
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() Pvt. Ltd.; valve industries like Instrumentation Ltd., Severn Glocon Valves Pvt. Ltd., Emerson
Process Management Chennai Pvt. Ltd., IMI Control Component India Pvt. Ltd., L&T Ltd., etc.; end
users - LPSC, HAL, ISRO, etc.

Major Activities
Projects

Experimental Estimation of Leak Rate in Test Section of Plenum Seal Assembly

A project on determination of leak rate in test section of plenum seal assembly was done for
M/s. BARC. The minor flow at all four sections of plenum assembly was provided in order to
eliminate air entrapment through the vent points provided at different sections. The leakage
rate through one of the section was monitored from 0.5 bar to 5 bar differential pressure
and correspondingly flowrate was monitored. The differential pressure and leakage rate was
continuously acquired through data acquisition system at 2 samples per second. The test was
conducted in increasing and decreasing pattern and same was repeated three times in order to
check the reproducibility of the leakage rate.

PTC6 Flow Nozzles

Calibration of throat tap flow nozzle was carried out in strict accordance with ASME PTC6 2004.
The calibration was performed individually on four taps from 1 million throat Reynolds number
for the following clients:

. M/s GE Power Systems India Pvt. Ltd.
. M/s Toshiba JSW Power Systems Pvt. Ltd., Chennai
J M/s L&T MHPS Turbine Generators Pvt. Ltd.

ILC Programme at CSIR-NPL, New Delhi

In support of ISO/IEC17025 traceability requirements, the inter-laboratory comparison
programmes between FCRI and CSIR-NPL, New Delhi for water flow was carried out satisfactory
for wide flowrate range from 50 m3/h to 150 m3/h using 3”NB Micromotion make Coriolis mass
flowmeter in May 2022. The deviations of test results are found within 0.03% and En values for all
measurements are less than 1.

Site Assignments

Inspection of bi-directional ball prover system testing was carried out for a Mumbai refinery
site.

External Training Conducted

Delivered lectures on training programme “Fluid Flow — Calibration of Flowmeters in Liquid and

Air Medium” organized by M/s CMTI Bangalore.
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8.2 CENTRE FOR WATER MANAGEMENT (CWM)

Summary of flow products evaluation

Nearly 5250 numbers of water meters were tested in CWM for various water boards and
manufacturers in India. 4972 water meters were tested for various water boards, as a part of lot
acceptance testing. 23 life-cycle testing of water meters were conducted under Model Approval
Programme (MAP) of FCRI and 38 life cycle testing for various manufacturers and suppliers. Testing
of 20 flow control valves, integrated saddle flow control valves were performed for different
manufacturers.

Major Customers

Customers include water boards like M/s Bangalore Water Supply & Sewerage Board, Municipal
Corporation of Greater Mumbai, Surat Municipal Corporation, Water Corporation of Odisha;
Regulatory Bodies like M/s Bureau of Indian Standards; water meter manufacturers like M/s Venus
Industries, Kamstrup Metering Solutions Pvt. Ltd., Aman Engineering Works, Rajasthan Industrial
Scientific Corporation Ltd. and Consultants like L&T Construction, Enzen Global Solutions Pvt. Ltd.,
Balaji Construction Company and Adept Fluidraulics Pvt. Ltd.

Major Activities
. Endurance/life cycle testing of around 12 water meters of sizes 15 mm, 20 mm and 25 mm
for water boards

. Endurance/life cycle testing of around 12 water meters of sizes 15 mm, 20 mm and 25 mm
for water meter manufacturers for quality & reliability studies

. Endurance/life cycle testing of around 12 water meters of sizes 15 mm, 20 mm and 25 mm
for water meter manufacturers for taking part in short tenders using the MAP programme
of FCRI

. Lot Acceptance Testing of around 40 lots for water boards like M/s Bangalore Water Supply &
Sewerage Board, Water Corporation of Odisha, Igatpuri Municipal Council, Pune Municipal
Corporation and Kolkata Metropolitan Development Board

0 Performance testing of flow control valves of 15mm size and integrated saddle flow control
valves of sizes upto 90 mm of different manufacturers for water boards

. Performance testing of water meters of sizes upto 150 mm for water meter manufacturers
to meet other special quality & reliability requirements

Onsite calibration and certification of water meter test facility of M/s New Tirupur Area

Development Corporation Ltd., Tamil Nadu

The water meter test facility of M/s New Tirupur Area Development Corporation Ltd., Tirupur,
which was installed and operated by M/s Mahindra Water Utilities Ltd. was assessed and certified
for its compliance as per IS 6784 and ISO 4064:1999 standards.

A
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Services to Overseas Customers

Performance testing of 15 mm water meters were conducted for M/s I.M. Bawamia Co. Ltd. and
Metex Trading Co. from Mauritius as per ISO 4064: 2014.

8.3 OIL FLOW LABORATORY (OFL)

Summary of flow product evaluation

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

Major Customers

Customers include all leading companies from oil & gas sectors - M/s ONGC, I0CL, BPCL, HPCL;
process industries; automotive industries - M/s ICAT, Nissan; public sector companies like M/s
BEML; flow meter manufacturers - M/s GE India Industrial Pvt. Ltd., Emerson Process Management
(India) Pvt. Ltd., Endress+Hauser India Pvt. Ltd., Toshniwal Hyvac Pvt. Ltd., ABB India Ltd., Yokogawa
India Ltd.; end users - Air Force Station, Air India Engineering Services, Hindustan Aeronautics Ltd.,
etc.

8.4 AIR FLOW LABORATORY (AFL)

Summary of flow products evaluation

About 934 flow meters/flow products were calibrated/tested in Air Flow Laboratory during the
period 2022-23.

Major Customers

Customers include all leading companies from oil & gas sector, automotive industries like M/s
Bloom Energy India Pvt. Ltd., Greenglobe Fuel Solutions Pvt. Ltd., Simpson & Co. Ltd., Shrirang
Automation & Controls, Mahanagar Gas Ltd., GAIL, Air Force, ARAI, Bosch Ltd., Honda Motorcycle
& Scooter India (P) Ltd., VE Commercial Vehicles Ltd., BHEL, Air India, Raychem RPG Pvt. Ltd.,
Genus Power Infrastructures Ltd., Kirloskar Oil Engines Ltd., Mahindra & Mahindra Ltd., Greaves
Cotton Ltd., Horiba India Pvt. Ltd., Maruti Suzuki India Ltd., HAL, Ashok Leyland, ELGI Equipments
Ltd., Cummins Technologies India Pvt. Ltd., Endress+ Hauser (India) Pvt. Ltd., Eureka Industrial
Equipments Pvt. Ltd., TATA Motors Ltd., AVL India Pvt. Ltd., LPSC, BEML, GE Oil & Gas India Pvt.
Ltd., etc.

Sector wise Distribution

Nearly 40 percent of customers were from the automobile sector, 30 percent from natural gas
sector, 20 percent from pharmaceutical sector and remaining 10 percent from manufacturers,
environmental sectors, and various other industries.

Major calibration/tests

Calibration/ testing of exhaust flow meters, mass flow meters, laminar flow element, smooth

A
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approach orifice, blow by meters, diaphragm gas meters, rotameters, sonic nozzles, turbine/
rotary PD meters, critical flow orifices, particle counter, flow nozzles, annubar, ultrasonic flow
meter and vortex flow meters, air compressors, axial flow fans, etc.

Onsite tests

Calibration of Bell provers at site was completed for flow meter manufacturer.
8.5 NOISE AND VIBRATION LABORATORY (NVL)

Qualification of valve for submarine — Structural integrity testing

Valves used in submarines were tested for its structural integrity by vibration resonance search
test, vibration endurance test and dwell test. These testing were done for M/s BARC from the
year 2021. In this series, 13 valves were tested in this financial year for one of the suppliers of M/s
BARC.

Qualification of valve as per MIL STD 740

Structure-borne vibratory acceleration and aerodynamic noise testing of 2 inch and 6 inch valves
used for submarines was tested at high pressure test loop of FCRI. It was tested with line pressure
of 40 bar with a maximum flow rate of 100 m3/h. Testing was done as per standard MIL STD 740
and compared with the limits available. Similar tests were carried out on other size valves used in
ships, with a low-pressure test loop available at FCRI with various flow velocities.

Mobility test

Mobility measurement of Air Generation and Treatment Units (AGTU) used at metro trains has
been tested.

Acoustic testing

. Sound pressure level and sound power measurement of motors used for electric mobility
requirements has been tested.

. Calibration of sound source was done using the anechoic chamber.

o Sound pressure level measurement of office equipment has been tested and qualified as
per ISO 7779.

Railway applications

J Vibration and shock tests were conducted on the Air Generating and Treatment Unit (AGTU)
used in metro trains as per IEC 61373/2010 “Railway application — Rolling stock equipment
—Shock and Vibration tests”.

Vibration and shock testing of Air dryers used in railway coaches has been tested as per
IEC-61373 (2010).

Vibration and shock tests were conducted on a Railway Reciprocating Air Compressor as per
IEC 61373/2010.

A
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. Vibration and shock tests were conducted on switch board cabinets. The test was conducted
as per [EC 61373:2010.

Communication, space & defense equipment
. Vibration test was conducted on a fuel dispenser.

0 Sinusoidal vibration, random vibration, shock tests and bump tests were conducted on
Umbilical Plug Connectors & Umbilical Receptacle Connectors.

. Sinusoidal vibration, random vibration, shock tests and bump tests were conducted on
connectors.

Noise level measurement of Diesel Generators

Type approval and COP of diesel generators and COP verification of the facilities as per Ministry of
Environment and Forests notification to check for noise compliance limits.

8.6 ELECTRO TECHNICAL AND THERMAL CALIBRATION LABORATORY (ETL)

ETL successfully continued to work as a traceable calibration laboratory in electro technical and
thermal calibration fields during the financial year 2022-2023. ETL offers calibration service to
establish traceability for all electrical and thermal related instruments in other labs of FCRI. At the
same time it extends its service to other industries, accredited and non-accredited laboratories
etc.

In the financial year 2022-23, ETL undertook around 415 calibration jobs to meets the
requirements of around 123 clients from various industries including secondary calibration
laboratories of the country. An equal number of calibration reports were also generated and
dispatched to the clients. On an average, laboratory could attend the calibration of 40 products
per 10 clients per month.

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.

New scope: Obtained NABL Accreditation for non-contact calibration or IR thermometer calibration
in NABL 2022 Audit. IR calibration scope 10 to 500 deg C.
Major Customers

Some of the major customers for ETL during the current year were M/s Gas Turbine Research
Establishment - Bangalore, Sree Chitra Tirunal Institute for Medical Sciences & Technology, Mich/I
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Labs Ltd., National Institute of Wind Energy, The Automotive Research Association of India, GAIL
(India) Ltd., Turbo Energy Pvt. Ltd., Advanced Calibration & Validation, R&D Instrument Services,
Reliance Industries Ltd., Rail Wheel Factory, Ashok Leyland, Air Force Station - Sulur, etc.

Major Activities
. Calibration of instruments like multifunction calibrators, multimeters, decade resistance
boxes, analog modules, clamp meters, timers, millivolt/volt calibrators, stop watches,

frequency counters, function generators, micro-ohm meters, etc., in the electro technical
category.

. Calibration of hygrometers, platinum resistance thermometers, wireless temperature
transmitters with sensors, temperature sensors in air capture hood, autoclave, incubators,
thermocouples, hot air ovens, dew point measurement probes, muffle furnaces, SPRTs,
temperature baths, resistance temperature detectors, etc. in the thermal category.

. Site calibration of furnaces, baths, ovens, etc.

8.7 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY

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

o Response testing of ultrasonic flow meter

. Vetting of metering system package design

. Dynamic response testing of a 14 inch valve

. Dynamic response testing of service gas regulator as part of Type Approval as per EN 882

. Verification of Automatic Weather Monitoring Station of Irrigation Department at Palakkad
. Design and implementation of Data Acquisition System Cycling Unit for latch valves

. Annual maintenance contract was carried out for three numbers of Data-Logger units
(Model: DL Traffic 018) supplied by FCRI to Mono-Propellant Systems Division Facility at
Liquid Propulsions Systems Centre Bangalore (LPSCB).

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

8.8 SPECIAL ASSIGNMENTS AND PROJECT GROUP (SAAP)
300 special test and 160 normal test assignments were completed.

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

This include:

. Purger model study for M/s IGCAR

A
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o High pressure shut off valve test for M/s DMDE
. Special Valve Thermal Test Facility for M/s BARC

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

Flow Performance Test of Valves

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

Testing of Electro Mechanical Injection Valves for M/s BATL and M/s LPSC

Liquid Propulsion Systems Centre (LPSC, ISRO), Thiruvananthapuram, requested FCRI for
conducting high flow tests on their PS1 and PSOM SITVC valves which are used to control the flow
of Strontium Perchlorate into the main exhaust of PSLV launch vehicles. The PS1 and PSOM valves
were actuated by a DC motor and the valve opening was controlled by a 0 to 10 VDC command
signal driven through a power amplifier.

The Test-rig was implemented at the new High Pressure High Flow Test Facility at FCRI. The test
lines for the SITVC valves would be setup by modifications to existing loop to meet the test
requirements. The required flow will be developed by a multistage centrifugal pump. A 3 inch NB
loop was provided for testing the valves. The flow rate through the test loop will be monitored
using two flow meters. Pressure and temperature of test fluid (DM water) will be monitored by
a pressure transmitter and a temperature transmitter, respectively. Total 300 numbers of valves
were tested for qualification test. One set of these valves (25 Nos.) were used in Chandrayan-3
project.

Conducting Experimental Studies Purger Model Study

M/s IGCAR Kalpakkam awarded a project for “Experimental studies slab model of purger sub
assembly in LWFL” to FCRI. A test facility was designed according to the requirement. Experimental
studies were carried out on the purger model with maximum flow rate. Flow, line pressure, air
inlet and purger flow rate were measured during the test.

Evaluation of Hydraulic performance of slab model of purger sub assembly (PSA) for varying flow
rate. An experiment was conducted in water using a simplified model to study the performance
of PSA in releasing / purging the gas entrapped in liquid.

The test medium for the experimentation was clean potable water. The operating temperature
of test was ambient. During the test, experiments were conducted at different inlet flow with

maximum permissible flow in the test loop.
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Life cycle and pressure Surge tests on Special Non-Return valve for BARC supplier

Life cycle test and pressure surge tests were carried out on a special Non-Return Valve for BARC
for use in nuclear reactor process system under normal operating orientation. The LWFL piping
was modified to perform the cycle test. The test valve was subjected operate with water flowing
in forward and reverse direction creating the actual operation of the valve at site. This was
performed for 1000 cycles of operation and the valve performance was checked after the test.

The pressure surge test was conducted by modifying the LWFL piping to create reverse flow in the
test loop. Initially a typical flap angle was set for the NRV mechanically with water flowing in the
reverse direction. The valve flap was closed manually and flow and pressure rise behavior was
studied. This was repeated for different flap angles from 5 to 60 degree.

Large Break LOCA Qualification Test simulating rig for NPCIL

NPCIL has requested FCRI to set up a large break LOCA qualification test facility to qualify the
instrumentation parts employed in nuclear power plants. This facility needs supersaturated steam
environment for a duration of 3 days inside the test chamber. The MSLB facility available with SAAP
was modified and automated to create the temperature, pressure and humidity requirements
set for the in the test profile. During the total duration of the LOCA test, the test samples were
sprinkled with boric acid solution at solution temperature of 150°C. During LOCA testing the item
was kept energized at 50Hz frequency and rated current was passed over the test item at specified
voltage. One control valve and cable were tested for large break LOCA qualification.

Other tests performed include
. Cryogenic testing of valves up to 20” NB for different customers
. Fire environmental testing of valves for different customers

. Type approval testing of fuel hoses for cryogenic applications

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

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

. MSLB testing of control valves and actuators

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

. Hot cycle testing of valves

. Burst pressure testing of different components

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

Summary of tests/Calibrations

Around 60 flow meters/flow products were calibrated/tested at the Large Water Flow Laboratory
during the year.

A
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Major Customers

Some of the major clients during the year were: M/s Krohne Marshall Pvt. Ltd. - Pune, Micro
Precision Products Pvt. Ltd. - Haryana, Frater Industrial Solutions Pvt. Ltd. - Ernakulam, Flowserve
India Controls Pvt. Ltd. - Bangalore, Severn Glocon Valves Pvt. Ltd. - Chennai, SBEM Pvt. Ltd. - Pune
and Endress + Hauser (India) Pvt. Ltd. - Mumbai.

Major Activities
Calibration of 28 numbers of 3000 mm electromagnetic flowmeters, 15 numbers of DP flow

meters of sizes 700 mm to 1500 mm, Cv testing, Fl testing, torque (seating and unseating) testing
and operability testing of valves and testing of spray nozzles.

8.10

Summary of tests/Calibrations

Around 3000 items were calibrated during the year covering the parameters mass, volume,
viscosity, density, pressure force and torque.

Major Customers

Some of the major clients during the year were: M/s Air Force Station - Sulur, ISRO Propulsion
Complex - Mahendragiri, Gilbarco Veeder Root India Pvt. Ltd. - Coimbatore, Vikram Sarabhai Space
Centre - Thiruvananthapuram, GAIL (India) Ltd., Sree Chitra Tirunal Institute of Medical Sciences
& Technology - Thiruvananthapuram, Kerala Water Authority, HLL Lifecare Ltd., HTA Instrumentation
Pvt. Ltd., AVT Natural Products, Endress+Hauser Flowtec India Ltd., etc.

Site Assignments

PHYSICAL STANDARDS LABORATORY (PSL)

Air Force Station, Sulur - Calibration of weighing balance

College of Veterinary Sciences, Thrissur - Calibration of weighing balances
Excel ASSAY & Hallmarking, Thrissur - Calibration of weighing balance
Emerald Jewel Testing, Coimbatore - Calibration of weighing balance

The Govt Analyst, Ernakulam & Trivandrum - Calibration of weighing balances
Ideal Rubber Crumb Factory, Mannarkkad - Calibration of weighing balances
ISRO Propulsion Complex — Mahendragiri - Calibration of pressure gauges
ISRO LPSC, Valiamala - Calibration of pressure gauges

ITI, Palakkad - Calibration of digital pressure gauges and loadcells

The State Farming Corporation, Punalur - Calibration of weighing balance

The Travancore Cochin Chemicals Ltd., Kochi - Calibration of weighing balances
VSSC, Thiruvananthapuram - Calibration of weighing balances

IOCL, Ramanathapuram - Validation of orifice meters and ultrasonic flowmeters

A
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Training programmes related to Lab Parameters

The laboratory staff handled the lectures, demos and interactive sessions in the following training
programmes organized by the Institute:

o “City Gas Distribution (CGD) Flow Metering and Reconciliation” - 26, 27 July, 2022
. “Metrology, Pressure, Thermal and Electro -Technical Measurements - 11, 12 August, 2022

. “Qil, Water and Gas Flow Measurement and Control Techniques & Standards” - 12 October
to 14" December, 2022

. “Flow Measuring Instruments and Calibration” for M/s GAIL - 13" to 15" December, 2022

. “Calibration of Weighing Balance as per OIML R76, NABL 129, ISO/IEC 17025 &
Quality Management and Internal Audit” for M/s Procal Testing Lab, Idukki - 16, 17 February,
2023

. “Liquid and Gas Flow Meter Calibration” for M/s Divis Laboratories Ltd., Hyderabad - 28" to
31" March, 2023

Services to Overseas Customers

J Density meters were calibrated for M/s ADNOC Gas, Abu Dhabi, UAE.

. Pressure instruments were calibrated for M/s. Prompt Engg. Trading Services Co., Alwakrah
Doha, Qatar.

. Density meter was calibrated for M/s Metromac Automation Calibration Lab, Abu Dhabi,
UAE.

. Pressure and torque instruments were calibrated for M/s Metromac Automation and

Calibration Lab, Dubai, UAE
8.11 AIR FLOW LABORATORY (HPTF-20 BAR) & WIND TUNNEL

Summary of Tests/Calibrations

About 450 flow meters/flow products were calibrated/tested in the 20 bar Air flow Laboratory
(HPTF) and more than 193 velocity measuring devices in Wind Tunnel Facility during the period
2022-2023 The ratio of calibration to testing assignments was about 70:30 in HPTF.

Sector wise Distribution

The population in calibration includes mass flow meters, thermal mass flow meters, piped natural
gas meter; Coriolis type meters, thermal, vortex, rotameters, USM, LFE, and few other types.
For calibration, about 35% was for mass flow meters, 15% for rotameters and rest different type
meters. For testing, 30% valves for Cv, Xt and 40 % for hydro testing and capacity for safety and
breather valves and air release valves. A few regulators, flame arrestors and air release valves
were also tested.

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

A
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Major customers

Some of the major clients during the year were: M/s Indian Oil Adani Gas Pvt. Ltd., ADANI Total Gas
Ltd., AGP City Gas Pvt. Ltd., GAIL Gas Ltd., Cummins Technologies India Pvt. Ltd., Cummins India
Ltd., Southern Railway, BHEL, ISRO, VSSC, Ashok Leyland, Emerson Process Management (India)
Pvt. Ltd., Yokogawa India Ltd., IOCL, Toshniwal Hyvac Pvt. Ltd., Air India, Endress+Hauser India Pvt.
Ltd., Kirloskar Oil Engines Ltd., GAIL (India), KSB MIL Controls Ltd., Bray Controls India Pvt. Ltd.,
Saint Gobain Glass India Ltd., Mahavas Precision Controls Pvt. Ltd., Emerson Process Management
Chennai Ltd., Mahanagar Gas Ltd., FEV India Ltd., SICK India Pvt. Ltd., The Automotive Research
Association of India, etc.

Major Activities

. Calibration of five-hole probes, pitot static probes, S-type probes, L-type Pitot tubes, vortex
flow meters, mass flow meters laminar flow elements, turbine flow meters, orifice plates,
anemometers, rotameters, blow by meters, LNG/PNG/CNG flow meters, air capture hood,
etc.,

. Aerodynamic noise tests on valves

. Cv testing of control valves in air medium

. Capacity testing of safety valves and breather valves
. Testing of gas regulators and flame arrestors

. Shell test, seat leakage test and hydro test of valves
. Hydro test of flow meters

J Automotive air vent — air tightness test

Site Assignments

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

o Visited Hydrology Department, Government of Kerala, Attapadi for inspection of Automated
Weather Station.

NABL Audit

. Successfully completed the NABL audit for calibration parameters of HPTF facilities and the
facility has received re-accreditation.

8.12 TRAINING DEPARTMENT
International Training Programmes

1. e-ITEC Online Programmes

. The e-ITEC training course on “Water Transmission and Distribution Engineering” was
conducted during 11.07.2022 to 15.07.2022. 14 participants from 9 countries had

attended the training course. /
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o The e-ITEC training course on “Calibration Techniques & Uncertainty Budgeting of
Water Flow Meters” was conducted during 22.08.2022 to 26.08.2022. 9 participants
from 3 countries had attended the training course.

23 persons from different countries attended the e-ITEC training programmes.
2. In campus ITEC Programmes

. ITEC course on “Oil, Water and Gas Flow Measurement and Control Techniques &
Standards” had conducted from 12.10.2022 to 14.12.2022. 8 candidates from 7
countries participated in the training course.

J ITEC training course on “Flow Measurement & Control Techniques/Software in
Industrial Process and Water distribution system”, scheduled for the period from
15.03.2023 to 15.05.2023, had commenced on 15.03.2023. 19 candidates from 9
different countries were participating in the training programme.

27 persons from different countries attended the ITEC training programmes.
National Training programmes

1. E Training

. e-training course “Gaseous Hydrocarbon Flow measurement and Custody Transfer”
on 22" and 23" June 2022. 4 personnel from three different organizations attended
the e-training course.

. e-training course “City Gas Distribution Flow Metering and Reconciliation” on 26"
and 27" July 2022. 4 personnel from 2 different organizations attended the e-training
course.

J e-training course “Metrology Pressure, Temperature Measurements and Calibration”

on 11" and 12" August 2022. 7 personnel from 3 different organizations attended the
e-training course.

15 officers/executives/engineers from various organizations participated in the above
training programmes.

2.  Customized training programmes

. Five-day customized offline non-residential training on “Oil and Gas Flow
Measurement and CTMS” for 8 engineers/executives of M/s Oil and Natural Gas
Corporation Ltd. was conducted during 30" May to 3" June, 2022.

J Conducted three-day non-residential customized training programme on
“Flow Measuring Instruments and Calibration” for M/s GAIL non executives
during 13" December to 15" December, 2022. 19 officials attended the training
programme.

J Conducted two-day non-residential customized training programme on
“Calibration of Weighing Balance as per OIML R76, NABL 129, ISO/IEC 17025 &
Quality Management and Internal Audit” during 16" to 17" February, 2023. 5 persons

4
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from M/s Procal Testing lab, Thodupuzha, Idukki and 4 persons from Calicut Metrology
Labs LLP, Calicut attended the programme.

J Conducted four-day non-residential customized training programme on “Liquid
and Gas Flow Meter Calibration” for M/s Divi’s Laboratories Ltd., Hyderabad during
28" to 31" March, 2023. 10 persons attended the training programme.

46 officers/executives/engineers from 5 different organizations participated in the above
customized training programmes.
3. Internship/In-plant Training

o 4 students from School of Engineering, CUSAT, Kochi has undergone two week
internship in FCRI during 13" to 24" June, 2022.

J 5 M.Sc. Physics students from Hindusthan College of Arts and Science, Coimbatore
undergone in-plant training from 26" October to 30" October, 2022.

. 2 third year BE (EEE) students from PSG Institute of Technology and Applied Research,
Coimbatore has undergone in-plant training at FCRI during 15" December to
21" December, 2022.

11 students had undergone internship/In-plant training at FCRI.

4, Industrial Visit
Conducted 12 industrial visits of FCRI, by which 592 students had visited FCRI during 2022-23.

5. Others

49 executives from different organizations visited FCRI on 26" September 2022 in connection with
Customer Education Programme-2022 conducted by M/s Instrumentation Ltd., Palakkad.

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

OPINION

We have audited the attached Balance Sheet of Fluid Control Research Institute, Palakkad
as at 31" March 2023, and also the Income and Expenditure Account for the year ended on
that date annexed there to. The financial statements are the responsibility of the Society’s
Management. Our responsibility is to express an opinion on these financial statements based on
our Audit.

We conducted our Audit in accordance with Auditing standards generally accepted in India. Those
standards require that we plan and perform the Audit to obtain reasonable assurance about
whether the financial statements are free of material misstatement. The Audit includes examining
on a test basis evidence, supporting the amounts and disclosures in the Financial statements. An
Audit also includes assessing the accounting principles used and significant estimates made by
management, as well as evaluating the overall financial statements presentation. We believe that
our Audit provide a reasonable basis for our opinion.

We report that:

1.  We have obtained all the information and explanations, which to the best of our knowledge
and belief were necessary for the purpose of the Audit.

2. In our opinion, proper books of accounts have been kept by the Society so far as appears
from our examination of the books.

3. In our opinion and to the best of our information and according to the explanations given
to us and subject to the above comments and the notes on accounts annexed, the said
accounts given a true and fair view.

(i) In the case of the Balance Sheet of the state of affairs of the Society as at 31" March
2023 and

(ii)  In the case of Income and Expenditure Account of the Society, the excess of Income
over Expenditure for the year ended on that date.

BASIS FOR OPINION

We conducted our audit in accordance with the Standards on Auditing (SAs) issued by ICAI. Our
responsibilities under those standards are further described in the Auditor’s Responsibilities for
the Audit of Financial Statements section of our report. We are independent of the entity in
accordance with the ethical requirements that are relevant to our audit of the financial statements
in and we have fulfilled our other ethical responsibilities in accordance with these requirements.
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a
basis for our opinion.

A
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RESPONSIBILITIES OF MANAGEMENT AND THOSE CHARGED WITH GOVERNANCE FOR THE
FINANCIAL STATEMENTS

Management is responsible for the preparation and fair presentation of the financial statements in
accordance with the aforesaid Accounting Standards, and for such internal control as management
determines is necessary to enable the preparation of financial statements that are free from
material misstatement, whether due to fraud or error.

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

Those charged with governance are responsible for overseeing the entity’s financial reporting
process

AUDITOR’S RESPONSIBILITIES 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 misstatement, 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 decision 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 risk 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 then for
one resulting from error, ad fraud may involve collusion, forgery, international 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.

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

We also provide the management with a statement that we have complied with relevant ethical
requirements regarding independence, and to communicate with them all relationships and other
matters that may reasonably be thought to bear on our independence, and where applicable,
related safeguards.

For Mahadevan & Sivarajan, Chartered Accountants
(R. No.006388)
Place : Palakkad
Date : 09.10.2023

P. Sivarajan, F.C.A.
(M.N0.200652)

Partner

(UDIN : 23200652BGWICW3233)

4
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD

BALANCE SHEET AS ON 31°" MARCH 2023

(In Rupees)
Particulars Schedule No.| Ason 31.03.2023 As on 31.03.2022
SOURCES OF FUND
Capital Fund [ 161,10,51,907.57 150,19,03,009.16
161,10,51,907.57 150,19,03,009.16
APPLICATION OF FUND
Fixed Assets Il
Gross Block 83,28,63,646.63 81,64,09,831.63
Less: Depreciation 62,74,23,052.77 60,68,88,654.06
Net Block 20,54,40,593.86 20,95,21,177.57
Capital Work-in-Progress 5,03,67,749.55 5,99,66,832.32
Current Assets 1] 147,41,21,696.39 136,13,51,041.81
Less Current Liabilities v 11,88,78,132.23 12,89,36,042.54
135,52,43,564.16 123,24,14,999.27
161,10,51,907.57 150,19,03,009.16
Palakkad In terms of our report of even date
09.10.2023 For Mahadevan & Sivarajan
Chartered Accountants
(R. No.006388)
Dr. S. Rammohan Mukta Shekar P. Sivarajan, F.C.A.

Director (i/c)

Joint Secretary (MHI)
Chairman (GC-FCRI)

(M.No.200652)

Partner

A
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2023
(In Rupees)
Pariticulars Schedule No. Current Year Previous Year
INCOME
Realisation from Sponsored Projects 26,92,381.00 54,68,880.00
Income from Calibration/Testing 16,09,55,199.00 15,20,16,425.96
Training & Seminar 25,90,143.00 12,97,366.00
Interest 8 4,79,89,883.74 4,79,14,924.83
Other Income 9 5,55,934.71 21,08,169.00
Total 21,47,83,541.45 20,88,05,765.79
EXPENDITURE
Salaries & Allowance 1 8,79,50,884.00 8,51,45,739.33
Other Expenses for Employees 2 56,16,510.00 1,04,51,888.60
Seminar & Training Expenses 3 13,55,671.50 66,773.00
Postage, Telex, Fax & Telephone 4 1,98,388.00 1,70,352.00
Travel & Conveyance 5 13,04,137.50 4,56,073.50
Repairs & Maintenance 6 49,08,514.50 26,69,151.94
Printing & Stationery 3,64,696.50 2,63,035.50
Electricity Charges 97,20,074.00 84,57,880.00
Water Charges 6,25,028.00 5,88,639.00
Bank Charges 15,594.00 38,821.95
Calibration Charges 20,53,300.00 7,78,279.50
Consumables 12,87,476.00 11,21,093.60
Sponsored Project Expenditure 6,78,374.00 84,00,608.50
Depreciation 2,05,34,983.97 2,25,46,958.02
Other Charges 7 22,63,359.07 16,96,884.86
Total 13,88,76,991.04 14,28,52,179.30
Excess of income over expenditure 7,59,06,550.41 6,59,53,586.49
Grand Total 21,47,83,541.45 20,88,05,765.79
Palakkad In terms of our report of even date
09.10.2023 For Mahadevan & Sivarajan
Chartered Accountants
(R. No.006388)
Dr. S. Rammohan Mukta Shekar P. Sivarajan, F.C.A.
Director (i/c) Joint Secretary (MHI) (M.No0.200652)
Chairman (GC-FCRI) Partner
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2023

Gross Receipts for
Testing/Calibration/Projects
Gross Receipts Seminar &
Training

Interest
TDS Refund
Earnest Money Deposits

Other Receipts

18,50,38,545.10
51,11,083.90

4,98,756.74
60,60,915.00
2,56,062.00
25,40,380.00

Printing & Stationery
Repair & Maintenance
Seminar & Training

Electricity & Water Charges

Telephone & Postage
Travelling Expenses
Calibration Charges
Consumables

Miscellaneous/Other Charges
Payment to Suppliers &
Contractors

Other Liabilities

Fixed Deposits

Loans & Advances to Employees
Sponsored Projects

Security Deposits

Deposit with Others

Advance Others

Closing Balance

Cash

Bank

(In Rupees)

Receipts Amount Payments Amount
Opening Balance :

Cash 5,216.00 | Salaries & Allowances 9,58,13,282.00

Bank 4,69,263.77 | Other Expenses Employees 65,83,954.00

4,06,383.00
40,82,725.00
16,66,595.00

1,03,79,070.00

1,79,817.00
11,10,358.00
12,56,380.00
13,48,146.00
25,48,321.99

69,18,707.00

2,73,26,671.00
2,52,02,518.00
9,62,621.10
19,12,932.00
1,36,858.00
52,265.00
16,81,692.00

7,074.00
1,04,03,852.42

19,99,80,222.51

19,99,80,222.51

Palakkad
09.10.2023

Dr. S. RaRmmohan
Director (i/c)

Mukta Shekar
Joint Secretary (MHI)
Chairman (GC-FCRI)

In terms of our report of even date
For Mahadevan & Sivarajan
Chartered Accountants

(R. No.006388)

P. Sivarajan, F.C.A.
(M.No0.200652)
Partner

A




R, 91T af

FLUID CONTROL RESEARCH INSTITUTE 35" ANNUAL REPORT

SCHEDULE |

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 Opening Balance

Less — Utilised for projects

Add — Transfer from Surplus

Add — Interest accrued on R&D Investments
FCRI R&D Fund

Plan Corpus Fund

56,11,76,707.66
0.00
7,59,06,550.41
63,70,83,258.07
68,51,198.00
4,77,70,000.00
2,81,36,000.00
56,80,28,456.07
54,29,09,301.50
68,51,198.00
4,77,70,000.00
3,32,42,348.00
61,70,70,451.50

42,59,53,000.00

55,61,45,032.17
0.00
6,59,53,586.49
62,20,98,618.66
50,31,089.00
5,22,36,000.00
1,37,17,000.00
56,11,76,707.66
46,78,38,148.50
50,31,089.00
5,22,36,000.00
2,78,66,242.00
54,29,09,301.50

39,78,17,000.00

161,10,51,907.57

150,19,03,009.16

4
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SCHEDULE 11l
Current Assets, Deposits & Advances
Particulars Current Year Previous Year
Rs. Rs.
CURRENT ASSETS
Cash in Hand 7,074.00 5,216.00
Bank 1,04,03,852.42 4,69,263.77

Fixed Deposit with Banks

R & D Fund Investments
Stock — Cement

Stock — Steel

Stock — Consumables
Sundry Debtors

Prepaid Expenses
Receivable — Others

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

EMD Paid

ITDS Receivable

Advance to Others

Advance to Contractors

82,39,71,932.00
58,56,64,642.00
74,000.00
1,19,254.41
2,53,139.00
1,54,16,054.89
7,78,546.00
2,08,054.69
12,04,834.00
0.00

14,43,402.20
2,07,94,960.50
1,81,795.00
7,10,000.00
1,19,40,858.28
9,11,397.00
37,900.00

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

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

147,41,21,696.39

136,13,51,041.81

4




T, 3T af

FLUID CONTROL RESEARCH INSTITUTE 35" ANNUAL REPORT

SCHEDULE IV - Current Liabilities and Provision

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

19,53,170.24
27,16,537.00
27,92,396.10
5,60,000.00
0.00
3,63,94,651.99
1,65,70,975.90
4,25,474.00
5,74,64,927.00

29,32,848.00
24,60,475.00
29,29,254.10
5,60,000.00
0.00
3,58,52,214.34
1,76,11,305.10
7,76,653.00
6,58,13,293.00

11,88,78,132.23

12,89,36,042.54

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

6,10,00,075.00
92,17,482.00
19,37,290.00
50,59,509.00
28,77,363.00
78,59,165.00

6,10,32,499.33
87,27,097.00
24,99,270.00
19,19,132.00
29,25,059.00
80,42,682.00

8,79,50,884.00

8,51,45,739.33

SCHEDULE 2 Other Expenses for Employees

Medical Expenses
Gratuity
LTC

Provision for EL encashment

3,12,871.00
13,25,463.00
3,47,450.00
21,17,051.00

Particulars Current Year Previous Year
Rs. Rs.
Staff Welfare Expense 15,13,675.00 8,39,201.60

5,07,222.00
8,36,341.00
1,32,951.00
81,36,173.00

56,16,510.00

1,04,51,888.60

A




FLUID CONTROL RESEARCH INSTITUTE 35" ANNUAL REPORT

SCHEDULE 3 Seminar & Training
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Particulars

Current Year

Previous Year

Rs. Rs.

Course & Training 2,25,481.00 66,773.00
ITEC Expenses 9,31,784.50 0.00
Seminar & Course 1,98,406.00 0.00
13,55,671.50 66,773.00

SCHEDULE 4 Postage Telex Fax & Telephone

Particulars Current Year Previous Year
Rs. Rs.

Telephone & Fax 59,273.00 60,349.00
Postage & Telex 1,39,115.00 1,10,003.00
1,98,388.00 1,70,352.00

SCHEDULE 5 Travelling & Conveyance

Particulars

Current Year

Previous Year

Rs. Rs.
Travelling Expense 13,04,137.50 4,56,073.50
Conveyance 0.00 0.00

13,04,137.50

4,56,073.50

SCHEDULE 6 Repairs & Maintenance

Particulars Current Year Previous Year
Rs. Rs.

Building 1,87,823.00 1,28,109.50
Electrical Installation 4,81,207.50 3,22,082.50
Vehicle 30,959.00 60,055.00
Office Equipment 0.00 0.00
Machinery & Equipment 37,79,890.00 20,84,337.94
Trainees Hostel 2,13,428.00 6,444.00
Other Assets 2,09,190.00 42,464.00
Staff Quarters 4,716.00 14,519.00
Furniture 1,301.00 11,140.00
Road & Drainage 0.00 0.00
49,08,514.50 26,69,151.94

4
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Particulars Current Year Previous Year
Rs. Rs.

Customer service and hospitality 1,81,029.50 87,702.00
Freight & Cartage 1,41,755.00 1,26,955.00
Advertisement Charges 73,186.50 73,786.00
Audit Fees 15,000.00 10,000.00
Legal Charges 1,55,500.00 0.00
POL 2,54,830.00 1,86,091.00
Rates & Taxes 3,99,502.50 4,07,030.50
Insurance 3,52,366.00 3,18,709.00
Miscellaneous Expenses 2,14,405.57 36,552.36
Consultant Fee 0.00 0.00
Subscription & Membership 29,368.00 30,873.00
Professional & Special services 3,20,008.00 3,07,635.00
Garden Maintenance 1,26,408.00 1,11,551.00
Intercomparison Expenses 0.00 0.00
22,63,359.07 16,96,884.86

SCHEDULE 8 Interest

Particulars Current Year Previous Year
Rs. Rs.

Interest on Deposits 4,76,86,838.74 4,69,74,601.83
Interest on TDS Refund 3,03,045.00 9,40,323.00
4,79,89,883.74 4,79,14,924.83

SCHEDULE 9 Other Income

Particulars Current Year Previous Year
Rs. Rs.

Income from Trainees Hostel 44,700.00 51,780.00
Income from Leased Accommodation 4,63,617.45 20,22,389.00
Licence Fee 31,200.00 31,200.00
Interest on HBA/Vehicle Advance 0.00 0.00
Sale of Scrap 11,232.00 0.00
Miscellaneous Income 5,185.26 2,800.00
5,55,934.71 21,08,169.00

A
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SCHEDULE 11: SIGNIFICANT ACCOUNTING POLICIES AND NOTES TO ACCOUNTS FOR THE YEAR
2022-23

1. Entity Information

Fluid Control Research Institute, Palakkad is a Society registered under The Societies Registration
Act, 1860 (bearing Registration No. 576/87 dated 16-07-1987) & has been approved by the Central
Government for the purpose of Clause (ii) of Subsection (1) of Section 35 of Income Tax Act 1961,
read with Rule 5C and 5E of Income Tax Rules 1962 with effect from 01 April 2008 onwards vide
Government of India Ministry of Finance, Department of Revenue (CBDT) Notification No.45/2009
dated 20" May 2009, 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.

2.  Significant Accounting Policies and Notes to Accounts
a) Basis of Preparation

The financial statements have been prepared under historical cost convention on Accrual
basis of accounting and in accordance with generally accepted accounting principles and
the mandatory accounting standards issued by the Institute of chartered accountants of
India. The accounting policies, in all material respects, have been consistently applied by the
Entity and are consistent with those in the previous year. Estimates and Assumptions used
in the preparation of the financial statements are based upon management’s evaluation
of the relevant facts and circumstances as of the date of the financial statements, which
may differ from the actual results at a subsequent date. Difference between the actual and
estimates are recognized in the period in which the results are known / materialized.

b)  Use of Estimates

The preparation of financial statements requires the management to make judgments,
estimates and assumptions that affect the reported amounts of revenues, expenses, assets
and liabilities and disclosure of contingent liabilities, at the end of the reporting period.
Although, these estimates are based on the management’s best knowledge of current
events and actions, uncertainty about these assumptions and estimates could result in the
outcomes requiring a material adjustment to the carrying amounts of assets or liabilities in
future periods.

c¢) Revenue Recognition
Revenue is recognised on accrual basis.

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

d) Capital Fund

i An amount of Rs.68.51 lakh has been utilised from the R&D fund for Non-Plan capital
expenditure and the project “50 bar High Pressure Natural Gas Test Facility”.

ii. An amount of Rs.477.70 lakh has been transferred to R&D Fund from the surplus

during the year.
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iii. An amount of Rs.281.36 lakh has been transferred to Plan Corpus Fund from the
surplus during the year.

Property, Plant and Equipment
i. Tangible Assets:

Tangible assets, capital work in progress are stated at cost less impairment losses, if
any. Cost comprises the purchase price, borrowing costs, if capitalization criteria are
met and any cost attributable to bringing the assets to its working condition for its
intended use which includes taxes, freight, and installation and allocated incidental
expenditure during construction/ acquisition. Fixed assets purchased for R&D projects
(external) from outside agencies have been treated as part of the project cost. When
parts of an item of tangible assets have different useful lives, they are accounted for
as separate items (major components) of property, plant and equipment.

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.

30 acres of land received free of cost from the Instrumentation Ltd., is valued at
nominal value of Rs.1.

ii. Intangible Assets

Acquired intangible assets are capitalised at the acquisition price. Internally
generated intangible assets are recorded at cost that can be measured reliably during
the development phase and when it is probable that future economic benefits that
are attributable to the assets will flow to the Entity.

Investments

On initial recognition, all investments are measured at cost. The cost comprises purchase
price and directly attributable acquisition charges such as brokerage, fees and duties. If
an investment is acquired, or partly acquired, by the issue of shares or other securities,
the acquisition cost is the fair value of the securities issued. If an investment is acquired in
exchange for another asset, the acquisition is determined by reference to the fair value of
the asset given up or by reference to the fair value of the investment acquired, whichever is
more clearly evident.

Current investments are carried in the financial statements at lower of cost and fair value
determined on an individual investment basis. Long-term investments are carried at cost.
However, provision for diminution in value is made to recognize a decline other than
temporary in the value of the investments.

On disposal of an investment, the difference between its carrying amount and net disposal
proceeds is charged or credited to the Profit and Loss Account.

Inventory Valuation

Inventories are valued at Cost or Net Realisable value whichever is less. Method of Valuation
is FIFO

Stock of materials and components with General Stores as on 31.03.2023 is valued at cost.
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Issues made to Projects are treated as consumption. Purchase of stationery items is taken
as consumption for the year.

h) Retirement and other employee benefits

Society maintains Contributory Provident Fund. PF Retirement Benefits are paid out of the
same. Gratuity provisions are made as per FCRI Gratuity Scheme. Short Term Employee
Benefits are recognised on due basis. Dearness Allowance to employees has been accounted
on payment basis.

i) Impairment of Assets

The carrying amounts of assets are reviewed at each balance sheet date if there is any
indication ofimpairment based oninternal/externalfactors. Animpairmentloss is recognised
wherever the carrying amount of an asset exceeds its recoverable amount. The recoverable
amount is the greater of the assets’ net selling price and value in use. In assessing value in
use, the estimated future cash flows are discounted to their present value at the weighted
average cost of capital.

After impairment, depreciation/amortization is provided on the revised carrying amount of
the asset over its remaining useful life.

i) Contingent Liability, Provisions and Contingent Asset

The Entity creates a provision when there is present obligation as a result of a past event
that probably requires an outflow of resources and a reliable estimate can be made of the
amount of obligation.

“A provision is recognized when an entity has a present obligation as a result of past event
and it is probable that an outflow of resources will be required to settle the obligation,
in respect of which a reliable estimate can be made. Provisions are not discounted to its
present value and are determined based on management estimate required to settle the
obligation at the balance sheet date. These are reviewed at each balance sheet date and
adjusted to reflect the current management estimates. Contingent Liabilities are disclosed
when the entity has a possible obligation or a present obligation and it is probable that a
cash outflow will not be required to settle the obligation.”

A disclosure for a contingent liability is made when there is a possible obligation or a present
obligation that probably will not require an outflow of resources or where a reliable estimate
of the obligation cannot be made. Contingent assets are neither recorded nor disclosed in
the financial statements.

Palakkad In terms of our report of even date
09.10.2023 For Mahadevan & Sivarajan
Chartered Accountants

(R. No.006388)

Dr. S. Rammohan Mukta Shekar P. Sivarajan, F.C.A.
Director (i/c) Joint Secretary (MHI) (M.No0.200652)
Chairman (GC-FCRI) Partner
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FCRI CONTRIBUTORY PROVIDENT FUND
BALANCE SHEET AS ON 315" MARCH 2023

Fixed Deposit
Receivables
Investment in:

Special Deposit

Fixed Deposit

1,67,63,367.00

13,33,059.00
4,90,81,104.00

1,67,87,029.00
1,788.00

5,04,14,163.00

(In Rupees)
Particulars Ason 31.03.2023 | As on 31.03.2022
LIABILITIES
Accumulated Surplus 45,46,541.73
Less Deficit for the Current Year 3,43,106.50 42,03,435.23 45,46,541.73
Employees' Subscription 3,33,94,252.00
Less Advance Recoverable 1,04,410.00 3,32,89,842.00 3,71,66,620.00
Employer's Contribution 3,08,50,930.00 3,98,46,618.00
Audit Fee payable 590.00 590.00
6,83,44,797.23 8,15,60,369.73

ASSETS
SB Account 11,41,817.23 5,46,383.73
Interest Accrued on:

Special Deposit 23,662.00

1,62,88,063.00

6,47,25,923.00

6,83,44,797.23

8,15,60,369.73

Palakkad
09.10.2023

In terms of our report of even date
For Mahadevan & Sivarajan
Chartered Accountants

(R. No.006388)

Mukta Shekar
Joint Secretary (MHI)
Chairman (GC-FCRI)

Dr. S. RaRmmohan
Director (i/c)

P. Sivarajan, F.C.A.
(M.No0.200652)
Partner
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FCRI CONTRIBUTORY PROVIDENT FUND
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31" MARCH 2023
(In Rupees)
Particulars Current Year Previous Year
INCOME
Interest received on:
Special Deposit 94,647.00 94,647.00
Fixed Deposit 39,80,061.00 56,15,542.00
SB Account 66,116.00 36,501.00
Excess of Expenditure over Income 3,43,106.50 0.00
44,83,930.50 57,46,690.00
EXPENDITURE
Interest on Employees' Subscription 22,62,537.00 27,45,239.00
Interest on Employer's Contribution 22,20,715.00 27,10,126.00
Audit Fee 590.00 590.00
Miscellaneous Expenses 88.50 0.00
Excess of Income over Expenditure 0.00 2,90,735.00
44,83,930.50 57,46,690.00
Palakkad In terms of our report of even date
09.10.2023 For Mahadevan & Sivarajan
Chartered Accountants
(R. No.006388)
Dr. S. Rammohan Mukta Shekar P. Sivarajan, F.C.A.
Director (i/c) Joint Secretary (MHI) (M.No.200652)
Chairman (GC-FCRI) Partner
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ABB
AGA
AGTU
AMC
API
APLAC
APT
ARAI
ASME
ASTM
AWWA
BARC
BATL
BEML
BHEL
BIS
BPCL
BS
BWSSB
CBDT
CCE
CFD
CGD
CLATF
CNG
cop
CSIR
CTMS
CUSAT

4

ABBREVIATIONS

Asea Brown Boveri

American Gas Association

Air Generation and Treatment Units

Annual Maintenance Contract

American Petroleum Institute

Asia Pacific Laboratory Accreditation Cooperation
Averaging Pitot Tube

The Automotive Research Association of India
American Society of Mechanical Engineers
American Society for Testing and Materials
American Water Works Association

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

Chief Controller of Explosives

Computational Fluid Dynamics

City Gas Distribution

Closed Loop Air Test Facility

Compressed Natural Gas

Conformity of Production

Council of Scientific and Industrial Research
Custody Transfer and Measurement Systems

Cochin University of Science and Technology
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CWM
CWSS
DAS
DC

DG
DM
DMDE
DN
DST
EMF
EN
ETL
FCRI
FCV
FL
FMFP
FMIMB
GAIL
HAL
HFCV
HPCL
HPTF
ICAT
IEC
IFE
IGCAR
T
ILAC
ILC
IOCL

Centre for Water Management

Cauvery Water Supply Scheme

Data Acquisition System

Direct Current

Diesel Generator

De Mineralised

Defence Machinery Development Establishment
Diameter Nominal

Department of Science and Technology
Electromagnetic Flow Meter

European Standard

Electro Technical and Thermal Calibration Laboratory
Fluid Control Research Institute

Feed Check Valve

Pressure Recovery Factor

Fluid Mechanics and Fluid Power

Flow Measurement Information Management System
Gas Authority of India Limited

Hindustan Aeronautics Limited

High Flow Control Valve

Hindustan Petroleum Corporation Limited

High Pressure Test Facility

International Centre for Automotive Technology
International Electro technical Commission
Institution of Fire Engineers

Indira Gandhi Centre for Atomic Research

India Institute of Technology

International Laboratory Accreditation Cooperation
Inter Laboratory Comparison

Indian Oil Corporation Limited

A
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4

NIST
NMi
NPCIL
NPL
NRV
NVL
OFL
OIML
ONGC
PD

Infra Red

Indian Standard

Instrument Society of America

International Standards Organisation

Indian Space Research Organisation

Indian Technical and Economic Cooperation
Indian Telephone Industries

Intelligent Transport System

Laminar Flow Element

Liquefied Natural Gas

Loss of Coolant Accident

Liquid Propulsion Systems Centre

Limited

Large Water Flow Laboratory

Model Approval Programme

Manual of Petroleum Measurement Standards
Management Information System

Main Steam Line Breakage

Mega Watt

National Accreditation Board for Testing and Calibration Laboratories
Nominal Bore

National Institute of Standards and Technology
Netherland Measurement Institute

Nuclear Power Corporation of India

National Physical Laboratory

Non-Return Valve

Noise and Vibration Laboratory

Oil Flow Laboratory

International Organisation of Legal Metrology
Oil and Natural Gas Corporation Limited

Positive Displacement
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PNG
PS
PSA
PSL
PSLV
PSOM
PTC
R&D
RH
RPD
RTD
SAAP
SCAAP
SITVC
SPRT
TV

uL
UNDP
USM

VCRC
VES
VSSC
W&M
WATCO

Piped Natural Gas

Polar Satellite

Purger Sub Assembly

Physical Standards Laboratory

Polar Satellite Launch Vehicle

Propellant Strap On Motor

Performance Test Codes

Research and Development

Relative Humidity

Rotary Positive Displacement

Resistance Temperature Detector

Special Assignments and Project Group
Special Commonwealth African Assistance Plan
Secondary Injection Thrust Vector Control
Standard Platinum Resistance Thermometer
Throttle Valve

Underwriters Laboratories

United Nations Development Programme
Ultra Sonic Meter

Volt

Valve Cavitation Research Centre
Vibration Endurance Shaker

Vikram Sarabhai Space Centre

Weights and Measures

Water Corporation of Odisha

A
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AYLIEE © |

HRATT BT & I Tl IeUTE ST & folg JIFHLT &1 RATIAT 1 il fAdT Aeridr uar
BHRAT 3R AN T 4 AU UG SELHCIA DI 0T AR (ARG H-ARIT & Y3+ H ARl YT
BT B | G H 3N B! 1 Soa TR dIel fahrT 3R UfNeror i TheleiRas &l
Ify= fafaf g |

UHIRIRATS H UdT8 ScdTa b UTaRT SITYATA Gl (el 31TS T3, g UAY, TUITg, TUHEITH
IR IMIMSTATA ST TARRTE I AIFDI & HeH H b1 Sar g |

2. UHHIIRSNE &I afafafern

o Tl Hiey, FRIFT aTed SiiR 317 WaTE Tl dl oradl AR [Ieaa=-i &1 i |

o YRT IRBR Bl SIS AT MR W—faqaTiSd Aot & afaid fagsh AR & forw
TS 31N AR T U877 BRIshH |

o WA FHl (Y[R UlaR) uRATSTAIRN # UYTh TThI /aATedl UR =Ty qRieroy |

o Tl SOIMART iR 5 ! (Felgs HobfTa) H I Hg™ 3R f[AdH ugd, Fell HieR
GERICACINEIPIRCIRSSIRIE IR ECa N

o Tdl/I Wi I &1 ol Iel 3iR ATST UR 372 |
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o  TE—HY (ALl HAICTH) URATTIR Aidd TRBRI ToiFAi iR il e gR1 yrarfora
RT3 T F+re1eH |

o JIMIATSTHYA 3MR—117 (AR AZTEATSH) HIFD] & STTAR Tell Acdl BT ATTDBIBRYT 3R A
I oAt |

o HSIGINTHel AIUGS], gard, fagd Arugel, a3k e@f+ iR BU= & oIy SUHROI &1
TR 3HIR 37eMeh |

o JfedIR fdwm, Aruwe fafafert siik ufdran, dat 3R k7 SeiT, STet faavor Suafrarei
@ o TR STy |

o ol fadRor cdd o1 e 3R fAgaiyor |

o  {I3T (RUA) W I UISY 31K ST Tl BT AU |
o TP HIeRi & YU |

o ol 3R SUYBNUT T H SicT fIaxT fHreh1al b1 T8Il b |

o Tl IRTHICR BT ATA—ITSC JIUH /I |

o TISSIfold UTdR TaISHl BT hics FeTHdT TRIETUT |
e Tl HIY & foIU ST99Iith & S+ # fAfS Heraitol faumT & I8radt &= |
o & I fAIF0T & foTT STReR &1 YH10M |

3. gfcalvivd dea

gfewmior
o Tofgs Fall Wl H df¥gd WR R uRig iR faeaa=ig Jar uardl 4+ |

cl&q

o JIRTP wU A WHR DI 3R UGl & JJAR | e, Fafde iR sifaw
IUHIHIBI & foly e TR, Tl iR faeaa=iia Urenfie & H1f Fell ITRT bl T
HRAT |

Tl AT H ST TSN & Bl YT & WU H B HRA |

Yrenfid! fawr, /97 STTET do01 8 & fov 2Ny SRishH Fanferd &= |
TFelSS Tl & folQ IR A & w4 H BRI HAT |

IR aer e # srika araafie iR s &f faf¥re s <= |

A ARl & |1l Y e SR Aarsh & SIRY YT &7 b fIRIR BT |

E\.
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o TUHURIRAAE ! FISRIdl H gig B |

Yorfifa

o ol I IR FARTE AN BT YRT A & fory Glaenaii iR faivsman &1 gg™ & forg
FRAR I AT |

o gyl Maer & W1 RIS IR [AwRd S i fFae R 3fa oei= ghfaa
H |

o K HIHd R SYAIRKI & oIy Jaraii ol yar JARad B & iy Tl & Ugler
e & q1egd I Al § TR Fetddr 9979 T |

o I AT 1 a1 SR U1 g1Y T |

o HHANRI & 7Y U+ & I Jedih & |1 fITSIr B1 §91¢ @ AR YI=id PR &
forq fa & St & forg wri Arer |

4. oradr ifd

Telge deldl REd sReECYE (THUIRIRANTS) FforRad IR "SuHhl SoaT8 " & fory ufieg &
o Ul fAfAfSl & T yBRll H PHeg Fad IR DR OTaITYCl HaTg YT bR |
o SUHITHIRNT BT UL DI YRT B BT AAQT 3T H A1 (A fIeqa=, wRIAAT AR gal

ST AT /1Y HATG Y& BT |

o gRATTRI # Th-Tar! fARTS=IaT ATST & |

o yfawdl qou w AR el SUTRT &1 feairs iR fadmfia & |

o FHHARA Bl FRAR e 3R ufRieror & R U™ & |

o JUNHIA B I &HAT I B forg UfIeqor < |

e 3YSTH3IT 90012015, 14001—2000 AR 17025—2017 & 3TIAU YT Y YOIl DI AR
B, JTY TG AR FoRA & forg ufiag 2 |

5. UAMEH IR ARG

o UAUHIVH [UANTRITEAR & foTg IS U ars] Telgs Tell ScUTal, AT, Selagi—ddb-Ta!
AR U BATIH B DA /IRIETT B T JMSTHIN 17025 AFG ST B A |

o  JRMEUHA [MRAN AMS &RI] — RIS YHIUH e A9 & dgd urHl & Hie”l o
STRT & AT URIET0T 2 |

o T [fag IR Wenfia fAwr—tegs Tell #1g # rHe™ U9 e WM & U

) .
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V.

TS TN §, JUAY & T8d — STHRITHS SUBRY & YRIET0T AR SIS GRET YHTO
2g |

S US UH [MR 31R AY fI9RT] —Fl 37 A3 A1 SUSHRON & o1y M3 MSTHYe A &
AR "HiSel AFATE" URIEToT ST BT |

DL UG FRIFA 91 — eafe AT & B39 & [Ty USTe 3R BRIAM SNeR U Bl
IO |

RIS (7= fawpiesd R, ANTYR] — THHAISRAITS (TUHTHS /TUIRTTS & TdR) H GRel
RT8d dTed UR IRIET0T 5 |

JAMRUES [SEICYT 3 BRIR Soll-gd, g faoell] — AFTHT IUBRUI W BIgRIeTdh
AT TeToT 7 |

a1 HaATeTy — SIS & ST Fefgs Fall AU 3R =0T dpeilepi AR TS Tl A9
@ & 4 Al ARSI & o der-Ta ufRieror srishd AT &R &g |

TATHINS, TaReisd 1 20 IR Fallos ofd YIR ¥ Giae ol JHIOd i |
AR gTaR HRURTA 36 $i$AT TS — UTeR Wi USRI & Uiy fageryor & |

frsares stafear 2022—23

qrer ¥l & oY SIAR—IATTRINAT Joi-Tl DHRIHH ATHATGIR—YTUIA, g faoell & el
AT T 37T o |

Tl YA Tl SUGRN, AMYHM, Soldgl—ddbeial, MW, &61d Ao, 91d Hahd
QUGN T, TATHAT, T, aoi= AU &1 YA 3R Fger, 9o Rig & aTel Sua,
T GRT fAgfd IUBRT IUDBRYI, T, 3MgH, fate gR1, AIHr Risget, efvie dud
3R A URFAIER BT TAYEIUS HedTdh SJells 2022 W AhSIATgad (b Y o | 372Teh o &
H AR a1 Glaansii T AMSTHSN 17025 & ATAR TATHIVA TIRIT BT 60T YT
BT o |

T[S Tl HHCHI, Hhdd, Selagi—ddb-Id] AR AH SUBRTN & JLATdh IR IIe],
AET W Tl BT ALATHA AR A, YRITSHT wRrel H ($S7e AR G va Sraaas
3R AU 9007: 2005 & AJTHAR YRR YRVl & YA & o1y HRAH H1 : YHIOH
SIRITYRIEAT HRa%) 2023 H Aheragdd g1 far T3 |

T[S Tell HaTH] @ dI3MSUd NI & foTy FRe™ &1 IR of@raier fa=ia 31 A7,
2023 B FHAATgdd YRT {1 17 |

SS, 31 T4, R AR Te4 & [A STHRBIS & forg a¢ YA IR Ul Hiek, AHRIHAS
faReITIe el HieR, e ™AId Fall HIeR BT 7Tk fhar 737 |
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o AR & IUHRHISH & oY ATSUAT 4064:2014 & JTHR ST HICRI BT GRIET0T YR fha
T |

o ol &5 H U I fAdRYT U B Tl HIHRT STgl BT AU AT B Sol-TIR] Bl
T & gRT qRT feba w1t |

e I YSTAT & oY TEIFTH TSIT—9 HIFdh & ATAR AHRET SRRV 7 Sug<hall JHfad
IR & forg el Ried Yo g @ e g 61 778 |

o  fISTeN WA H SUINT fhU T Tl Felliiex & foTu 20" 3MMBR B Tl AToTe] Db 32Th fhaT
T |

® RANYTAR BTG Y, STelYR, HEY U] H 45 WMATC RESIEACIEREIETID) G YRIETo] BT Pl
T AT AT |

e  HP S SISTT U & T §9I1¢ Y 3000 FA Bl 28 fIegd D Fall HIex Bl 372
ORI & &3 H G0 87 W g bl ot Hiex fafsiar & forg gy v o |

e  303T V48 TTMBHR B IR UHR & FaATg HIex Bl I3 STl Fall Gfagn # dfetsic favar 1
o |

o  WEHRI AR ol TOilAi & oIy FaRieR, A IR, T419 19 3R dlegH < Bl JATTAISS
32T foT T |

o AR T MY 3R IR T, SR, TRATSA GHRT, Ya-T9aR, Bl STel UTHHR0T, G
TR 79, gUI TR 7, Brefddn 9eR [Aar g, $aq8) TR Ry, AERTE
SRT AU ST AR & o7 STt HieRl @ e Wi uRieror AT fabam 12 o |

o fIUIY YIS dTcdl R UBRITHSE ST&al URIETT X 81 Y 2 |

o A UAGRAITEUA o foTy SrgAIfad Ufhansii & IR 14 9 T4 dTed &1 b (&AfTH
R), 3Hde TR, Tfaeia ufdafshar afir Adt adieror q=1 faeam T |

o TN B foIU ofi=a a18Al | IUANT fhU ST+ aTel 150 & 31fdydh 37afRel ST SoldRr dTedi bl
GRIETOT YRT febam 1T |

o A Wl ATl & URIET ¥R H R¥ATd & &1 uraes MgiRor 599 IRl (§71)) &
JATILIBATSN & STAR YRT T 7T 3R RIS IR §s |

o UHH SITASIS & foly 3T aredi WR TR AR HUA URIET0T & HIF—H1T Tl 3R Al 3IFAT
AhTATgad YT {1 1 |

o TRHY Rugex Ufhar Gorrell H HedieR 3R o 8T A=, Bivas iR Rad var Reyfai
Hfed faft= odieror Rerferdl & dgd SuarT & fog digemsed (a1%) 3q v faRry dfH—Re
ITed TR Tl TIEoT 31R STaH ash uxiero] foha Tram o | /
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*  TCIP ¥ AT 15 A, 2022 B AN {8l HeAsbR WAL B 9o § THAIARSATE -
9T for, S J3iTerd 1 gifod AfAfd @1 Ugell 930 oY | 39 dob H HATws 3R W
Tl & U@ & TeTdl a1 IR SEN 731 ST, Aee -1 UTs, WRI IeRT 3Tl & Ao
oY 3757 M of 3TN THUHINS & 377 IR AR SuRerd o |

7. gHIRTd N U=

o IUHIASIR—ITE I Hifcidh YA, s facell § MG "Tsard g4 HeTadrol” TsHE —
2022 TR SFTARTERT T H IR YUR IR T 1Y |

o fAHER 1416, 2022 P TSR IATSASCI-BSdH! H IMATTT THTHATHUI—2022 THAT H
"gEfeaTenic 3ifh di=—cd wfaferd! 3ife Afanfes Tar dfenis Red o diRanfs®

§CR—CIgINCN] DIFRIGT “ UR Yeh debwilehl UUR Y&Id fehar 71T o |

8. faumT
8.1  SIdl Yol YAITRITAI
Yl ST & JATH BT AR

faf¥r=1 faTarett sk sifc® SuATRdiRT & foTT 1000 J 31fSd TaTg Hiexi &l YA fohar 737 3iv
200 fRRI=ro1 gredi BT TRIeToT foha 13T |

A& IUHIWHIY

SAD T IUFIHIRA H e 3T1R 14 &3, Ufshan Se, TSRS ST, ATaSii~Tab &3 & Huf~al,
el Hiex 3fR qred fafemidn anfe &1 el suferal wnfid & | ad & SR 5 U@ SUHRhIAT 6l
HIT Y B T8 SH A B U TAURATS, SMSAATA, MIRATA e, Mgt ufsha e,
JferHifed e, e S Aol &3 BI Hu=dl: Fell Hex fafyaidr — S sfear ssReaa
T forffcs, THH TR Aorie (37ean) urgde fofics, Tga-+ereoi (gfean) ursde fafics,
el sfean fafics, arermar gfean fofics, Racar uiw s¥gicd Uigde fofics, er-
Hh DI (3Tg) UTsae fafics; s¥gHee ffics SI dred S, Has Talldhi+ areed UTgde
fafics, T TR BoTHe 918 UTgde fAIfAcs, oS uHens dgld dhulHce sfsar ur. fafies,
U Us < farfies, anfe; qifs SuTadl — Tadiuasdl, vauud, S9RT, 31T |

ey wfafaferat
gAY

= Hid I/ Tl & 9 el s A RAE &3 &1 e e

¥ et 3TAdell & URIEv] W H R¥Ard & & (HeiRo ik 7o IRl (&) & oy va ufRarsrn
g8 g oY | fafi=T Wi R yaTH by 7Y e fdgali & A1ead 9§ gd1 & B &l Ulshdl bl qHI

A
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P & ol 74 SRITell & FHI IR i H Al el YT fhar 11 of | U E€ & A1eddq o
Rareg e @ AR 0.5 IR W 5 IR & TR Gd1d T I TTg 3R daJaR Fall &% bl R 61
TS | 9 AhS 2 AT IR ST IS YTl & HIETH  JTaR S419 iR RATd SR AR U 1 T8
ofl | 9 3R Tect Ye H e foha T o1 3R RATd &R &1 JAocara eFfdl URgd HR- o $9
<A IR STERTIT AT o |

fidilie wall Ao

TOHGHg UICTAI6 2004 & ITHR AT U Fell AAISTd Bl SLATHA A1 A {1 77 o7 | 37erehA
ferferRaa SuvIpIel @ forg 1 faferas efie YHfes™ | IR U UR STl 37l fha Ty o:

o T SiTs TR Rverg sfear urgde forfies |
. T AIRET STevesy uraR Rivewa urgde fafies, o= |
° 99 T TS <1 THUAUIUY edig+ oi-Rex Ursde faIfies |

NI IR—TTRNT, 73 ol ¥ ISyl drfspd

MU /3Me 83117025 SHfAfTST Masadpdeli & FHIH H, Sl Fell & folU UHAIRaS
3R HIHISIR—YAUINS, 715 facetl & 919 JIAR—IATTRINAT Tl BIIHH H 2022 H 3" T
HIShIHI Hh HIRSMT A FAHIER BT SYATT HRb 50 H.3 /8T | 150 HI.3 /6T TP Bl
TIEH FaT8 &% A1 & foTg Faraoi=d o7 9 fohar 711 o1 | ux1eTor YR &1 faaet= 0.03% @ iR
TTIT STTeT B 3R 1 /191 & fofw v /19 1 | HH B |

el B (13 M3 )
9 Reprg=RI A1ge & fory fg—faencAss afe urar Ried uRiefor o1 fieqor fasam = |

A fora 9rar ufdieror

A HIYACIRITE TR §RT ST FTRIE0T BRI T3S Fold —b oTsIed 311t FAHIcH 34
forfaas vs TR NSy’ oR @ e |

82 G YuH % (HisseyuH)

Yl IUTE AT BT AR

IR ¥ faf=1 5t aret @ik fafesfarnsti @ fofg T 5250 STt HieRi &1 uxieror sy 4 foa
T | e Wil uRIeTo & eb AN & w0 H, A= STa arel @ foly 4972 STt HIeR 1 uRieqor faa
T | YHHIRIRSTE & AlSdl ITFAIGH HIRIHH (TAYUN) & q8d Siet HICR] & 23 Sila-d—dgh qRIeTo]
3R fafd=T fafemtamell ofik smgfciaratatl & forw 38 Sfrav—ass wieror fary 1 | fafi= fafemtanet &
foTg 20 el =T aTcd, Taiard Aed Tl FRI30T aTed T uxieroT faham 1 | A
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H& IUHIWHIY

SHD ITAIRDIAT H HEH dTAR arex FATg US Aol dre, Uex g TR 7, gRa TR 7,
3N STt i S Tt a1 IS ©; w99 R 3% sfead e o s e,
AT 419 SIS, BTRS Y HIC R Aiceid UTgde foffies Sivt 3T Soll+RIRT 9o, TSt
seReud arsfefhe HraRyE fafics dier Hiex fafaidr ik Tavsd] drgae, THu TaTad
AIREE Uigde fAfics, aramsl HigaR HU AR TS Fegsiierad Ugde fofics o
RIS |

&g wfafaferg
o i arel & forw 15 f), 20 fAft 3fR 25 fH) TP R & T 12 STl HiexT &1 A89IRh/
ST sh aRIeTvl |

o TUEHI 3R fATTA-TIIAT eI & I£ e ¥ STt Hiex fafmiansii & forg 15 71, 20 fAH 3R
25 ) TR & U 12 STd HISR] B FE=2IRh /SIa+ Tgh URIeToT |

o  UHHIRRSNE & YAVl HTIHH BT SUTAN IRd off MAGmel § 91 o & foly 5Tt Hiex
fafermraret & forw 15 A, 20 A 3R 25 A JMHR & T 12 STl Hiexl &l Fe-erRn/
ST Tsh aRIeTor |

o HUY AR STed MY 3R Hrersl g, ST Tt 9, g8 R gRyg, gl TR
IR PIABTAT HEIUIfeTe STATHT a1 0T oiel dlel @ foTg T 40 die @l dlfe Wigfd
ORI |

o I drsl & fory faff= fafmiarsti @ 15 A SR & ell f1a=ro7 ared 3R 90 A4 T &
JTHR & Tbldpd Heel UaTe M- ared & e uiero |

o I AR YA SR fAwaa=-TIadT MaeAhdIaii Bl g1 B & fory Siet Hiex fafmidra &
o 150 fAH T & SMBHR & Tl HISRT BT UG GRIET |

Had = feyr tRAT STaud © »ivuiRe fafies, affiemrg 31 s Wiex udigor glaen
BT ATTATS AIMHA MR YHIOH

qEd Afgst arer gfeferdia fafics gr1 wnfia ik |anfera #dd =Y favyR uikar saawic
HRURTA ffcs, f[PYR o1 STl HIeR uRIefo Giaen o1 HedTdh= fhar 7 iR ST 6784 3R
ST 4064:1999 HIFTh] & ITAR $HD T B¢ TATOTT febam 17 o |

fac el SumiwmIel &1 yga darg

ST 4064: 2014 & AR AR & HAY 3ATS.TH. FTaTHAT B folfAcs 3R Head Sf$a
P B forq 15 ) ST Hexi &1 fwres uRieror fohar 37 o |

A
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83  dd Tl YdT8 AT (ANTHYA)

Yol STUIE HeATH BT ARIT

a1 el Seure fafsmiamall, der Sl SiR Ufshan SEml & forg 330 9 3ifde vl Hiexi & fory
i Yt T gHTOT foha 711 o |

H& IUHIWHIY

R SUHUIRDISN H <ot SR I &5 — HR MY, ISMAqed, drdiived, TadiRiieer; ufehan
ST, 3ffemIfed SSRIN — UH/TH TSIV, f2me; #9 SISUAus O Ardui=id &3 &l
Huft; Tl Hiex fafaiar —aas ofis Sfean ssRegaa . fafics, wvds uras feorie (Sfsan)
yrsac forfics, Ue¥ + 2R Efe) . fafacs, deiare seas . fofics, T gfsar fafics,
ATl gfean fafcs; sifam ITANTedl — g W1 T, TR Si$a1 SOl afda,
fegwd vaRHifee farfics, snfe o 3 9l g Huf-al 2nfie € |

8.4  oId oIl YA (YUHBUA)

Yl ST & JATH BT AR

Ty 2022—23 D1 AN & SR IR FAl TARTITAT H SITHI 934 FAl HICR,/ Tl ScUTR] bl 372,/
TRIEToT fehT T |

H& IUHIHIY

SAD IUADIT H I T I &7, SferHIfcd SRl oI H9d A Uil 31 ursde fofcs,
A elld R AR Ursde foifics, R g duel fofics, SR SifeHeM Us $gieq,
AR 19 fafAcs, e, TR BI¥, QITRTaTs, 99 fafics, gist Alevdsiaa Us waex sfea
@) farfiaes, 9 HaRie e fafics, fivasta (@e), TR f$an, Yad Rush U1 fafics,
ST TR shRedR forfiies, fhalax ifaa soq fafies, afger vs afegnr fofies, W
D fafics, ke Sfsan ursde fufacs, Arfa goga! et foafics, gy, oris dlers,
USRI SfdauHed fafics, B cadioiel sftear urgde ferfics, Usw-+ B (Sfsan) .
foafics, I ssReaa sfaauicd . fafics, erer Aes fafics, Tdiva gfean ursae fafics,
TAYUHH], GISTHTE, Sis Add Us 9 sfean ugde fafics anfe e &1 9 uq@ sufaf
oA £ |

AR faaor

SAH JfCHIEISH &3 ¥ oI 40 UfTerd IuHIchl, 30 Ufera Urafds 9 & 4, 20 yfderd
BHIRICH &3 A iR WY 10 yfcerd fafmiare, qaiearor a3 iR f[afi= s Sei | i

) A
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& AADh-1 / gdeon

T el HIeR, SaAT Uell HieR, AT Tl Qlerie, (Haiy giteaiv fog, HieR g1R1 <l, STThT™
9 ey, JTHIER, @i AIeTd, TER / e WIS Ay, #edqYl ¥l fog, &1 drecy, Tal
ATSTe, TAR, ARG Tl HIex 3R WaR Jarg HIex, aR] HUTR, el ydrs U, ATS Pl
3{Meh=1 / TRIETOT |

d (3ATT13C) wigv
Tl #irex fafHtar & forg ATge R 3o UTasd &1 S7eTdh- YT &1 7147 o7 |

8.5 ¥R U4 $YA YAITIATAT (TAIYa)

U] & oIy a1ed @ B dl — GAIHAS YATIOTEAT UdEv]

gl H UM fby ST dTel dTed] BT HUF G Wil GRIET0T, HUT HeIelh YRIEToT 3R
I TRV §RT D] ARA-TcHS FHIOTHAT BT GRITT fhar 7 | I uieror 9y 2021 | 74
QAR (1) & forg g 73 o | 51 sj=get 3, 794 dIGamRAl (@7d) & Myfidhdiai 4 3 Uhb &
forg 5 faxira a9 9 13 aredl o1 aRleror fobham 1 o |

THIITS Ul TECIE] 740 & R dTed $I 2dl

gl & Ty IUANT fby ST aTel 2 §9 3R 6 9 dledl Bl ARAA—SI-d U R0 3R
ATGAITDBII AR URIE] BT GRIET0T UHISNRINE b Sod qdld UIevT U H fhar 11 o | s
TRIETOT 100 H).3 /€eT Bl JANfAHTH Fell TR b 1 40 IR B AT SdTd B AT b1 177 o7 | uL1eqor
A YHATS S THCTS! 740 & SR [T 731 3R SUTe HHIRH & 1) i+ &l g | STETsll §
JUANT Y ST aTel =T MHR b dled] IR W1 51 RE & qR1efo1 fbg g, forad fafe= yare 9w
D 1 YHUISTRSATE H HH G419 aTel] URIET ofU Iuete o |

wfarefrerar whigon

AL oAl H SUINT Bl S aTell TR SR U gieHe Hed (THIcy) @l Tfaeield A9 61
TR1EToT faha T B |

edfrep g¥iearor
o fagd wfelerar smaeaaarsli & fofy Ug<h AlCRl & & J419 WK AR i 2Ifth /19 &1
TReToT T T B |

&= AT BT T2ATh TThIgD Bhel bl ST BHRb fhaT ITAT 7 |

PBIATSHI IUDBRYT & &1 TaTd IR AT BT GRIET0T FHAT 11 FoT SMSTH3T 7779 B SFTHR S
TR UT BT 2 |
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Red YA

e HZI A H IWIN &I S dTell TR SIFRICT TS SITHT A (TOIER]) TR HU 3R id
IETOT 3MSSH! 61373,/2010 YT TABIE — AT Tl SYBRY — i 3R HUA
e o IR fHy Ty o |

o Yofd BIEl § SYAN fhU S el TIR TN & HUA 3MR ATch ULIETUT T TRIGTOT IS Sl

—61373 (2010) & AR a1 T E |

e  JMESHI 61373,/2010 B AR Vald RAUTGHeT TIR YT TR HU AR i e g
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gRArse—II|
1ol uREufrl, s ga ifdw fdn

faa=or 9re] 99 JUY fUroer ad suv
EICRIEGEISD

AHe A 7,074.00 5,216.00
CEY 1,04,03,852.42 4,69,263.77
i ¥ Arafey st 82,39,71,932.00 79,66,88,460.00
IR U S A foyaren 58,56,64,642.00 50,70,46,325.00
Tidh — AT 74,000.00 5,850.00
i — Ll 1,19,254.41 1,07,260.14
<l — IUITY IV 2,53,139.00 3,30,180.00
fafay e 1,54,16,054.89 1,86,36,284.59
e Ed 7,78,546.00 2,45,957.00
T — 31T 2,08,054.69 14,18,190.69
SIS ! AL Ud fadbr uRare, (a1e)) 12,04,834.00 12,04,834.00
T /T8 ST UR UIgHd &1 0.00 0.00
STHT Td A i3

3T & AT ST 11T 14,43,402.20 13,91,137.20
Jyfcepdial @ forg @1fim Afd 2,07,94,960.50 2,20,62,328.50
HHATRAT & forg 31w fdn 1,81,795.00 1,59,906.00
LURIBAE IR DI 7,10,000.00 7,10,000.00
JMSTISITH UT 1,19,40,858.28 1,02,27,108.92
TERI @ forg ¥ wf¥ 9,11,397.00 6,04,840.00
AfdereRi & forg o 37,900.00 37,900.00

147,41,21,696.39

136,13,51,041.81

4
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TRRSe—IV adar= 2Jdmv i wrer Rl

faawor 9re] 99 vUY faoer ad vuy
Ay o eR 19,53,170.24 29,32,848.00
3‘@@[ —gfderer 27,16,537.00 24,60,475.00
Ry S~ 27,92,396.10 29,29,254.10
ST Td R uReeTelt (aTed) & ifd 5,60,000.00 5,60,000.00
SR

IRIATSTARI B forg & FETIdl 0.00 0.00
TTEdi | 3 9 3,63,94,651.99 3,58,52,214.34
oy SR 1,65,70,975.90 | 1,76,11,305.10
Rrca—3dfderdN 4,25,474.00 7,76,653.00
ECIBKSIEDI] 5,74,64,927.00 6,58,13,293.00

11,88,78,132.23

12,89,36,042.54

IgYA—1 999 ¢9 9

faazon 1ol 99 JUY frean ad suy
a1 Ud wei— afia 6,10,00,075.00 6,10,32,499.33
A Ud Wel— SRR 92,17,482.00 87,27,097.00
U H AT BT 7S 19,37,290.00 24,99,270.00
TANTE § fRA<hT BT 39T 50,59,509.00 19,19,132.00
ferafey @ 28,77,363.00 29,25,059.00
PINSIES] 78,59,165.00 80,42,682.00
8,79,50,884.00 8,51,45,739.33
IYA—2 HHARAl & fog s =19
faaor EIGELRE frean ad Uy
HHAR] HedTo] g 15,13,675.00 8,39,201.60
fafpcar =g 3,12,871.00 5,07,222.00
SUCE 13,25,463.00 8,36,341.00
TTSRel 3,47,450.00 1,32,951.00
31T Gl THQIBRUT BT YT 21,17,051.00 81,36,173.00
56,16,510.00 1,04,51,888.60

N




i, 34T A

Yolgs dold Rud s&icyge 35d} arfife Rl

IYAI—3 AR vd yfdeor

faazon 9Tl a9 Uy fioan ad vuy
RICREL R RE B 2,25,481.00 66,773.00
IS 9,31,784.50 0.00
JFFR T4 Tream 1,98,406.00 0.00
13,55,671.50 66,773.00
IYA—4 ST& I <A Hdd Ud Sellbl=
faaxor EIGELREN e ad Uy
oD U had 59,273.00 60,349.00
1,39,115.00 1,10,003.00

ST Y[oeh Ud ol

1,98,388.00

1,70,352.00

IYA—5 AT d yRas+

faaxor EIGELREN e ad Uy
T3 T 13,04,137.50 4,56,073.50
aRae 0.00 0.00

13,04,137.50

4,56,073.50

IYAI—6 AXHId Ud YEREE

faavor 9Te] 99 Uy fUear ad suy
I 1,87,823.00 1,28,109.50
ﬁgﬁ RG] 4,81,207.50 3,22,082.50
GIRGH 30,959.00 60,055.00
HTATAT SUBR] 0.00 0.00
TR T ST 37,79,890.00 20,84,337.94
yf3reroned] BTETar 2,13,428.00 6,444.00
3 gREuRIET 2,09,190.00 42,464.00
TP FATex 4,716.00 14,519.00
BHTER 1,301.00 11,140.00
TS Ud STl [Tl 0.00 0.00

49,08,514.50 26,69,151.94




IIYA—7 I Yob

i, 34T A

Fo[gS Bl Red SERICYE 354 s RIS

faa=or 9re] 99 vUY s ad suy
e a1 3l anfaey 1,81,029.50 87,702.00
el GelTs Td 1,41,755.00 1,26,955.00
fersiToe geeh 73,186.50 73,786.00
S — UReTT e 15,000.00 10,000.00
BIT 3[otb 1,55,500.00 0.00
afrTer 2,54,830.00 1,86,091.00
TG PR 3,99,502.50 4,07,030.50
S 3,52,366.00 3,18,709.00
fafey =g 2,14,405.57 36,552.36
RTHEISTCT Yo 0.00 0.00
Ha=dl Qa T =dl 29,368.00 30,873.00
TR v A9y Jyard 3,20,008.00 3,07,635.00
I BT E—IEG 1,26,408.00 1,11,551.00
SR— AT T 0.00 0.00
22,63,359.07 16,96,884.86

ITYAI—8 =rol
faaxor EIGELREN fredr a9 vuy
STERTRRT TR =TT 4,76,86,838.74 4,69,74,601.83
SIS RS UR 1ol 3,03,045.00 9,40,323.00
4,79,89,883.74 4,79,14,924.83

IYAI—9 «rol
faaxor EIGELREI fowan a9 vuy
yfderonefl ey I oy 44,700.00 51,780.00
Tee WR Y Y 7raT 3 4,63,617.45 20,22,389.00
AR e 31,200.00 31,200.00
T /aTe 1 TR &S 0.00 0.00
U B A 11,232.00 0.00
fafae ama 5,185.26 2,800.00
5,55,934.71 21,08,169.00

A
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YA 11 99 202223 & forg HEa@yvl d@reRor Hifaar ik @l w fewfrr

1. SHIS Bl SITTdNI

FfgS DHeld RAd gRETYE, UTeTadhTs ARIC] USiThRvT AR, 1860 (USIhRUl |1 576,/87
&I 16—07—1987) & d8d Uslighd Udh ANERIC! § 3R 39 B4R I 1 Fell IUTE I & oIy
STTALT 31R fADHTH TR WATUT B 1R Fell AU SR SIGHCIM Bl 0TaT iR freassiran
Bl IA B H FEIAT B+ 7g RA TG, [ 711 & o774 T (HIE) & &= 20
HS 2009 & SR HAT 45,/2009 & AIETH I &1 01 31U 2008 & 18 H DB 17 1962
P g 577 3R 5. & A1 Ufod M IMfATTIH 1961 B 9RT 35 B STIRT (1) & &' (i) & T&d
D% WRHR g I fbar T & |

2. Ayl @Rl Aifo SR @rdi wR fewfrt
&) IR BT MR

i faa=or Tamanvor & UIgWae JMER W YfaeRie arrd alRurdl & ded 3R |ar=a:
Whd JETdHRY RIgTAl iR IR FIes JPbISce XM §RT SN SR TAThRoT
ADHI & ATHY TAR fHY Y T | B0 Aifera, |41 Hifdras AHel |, 3dTs -1 FRaR
AN B TTg & AR I8 fUwel 99 & g0y o | I f[aaroll &1 IRl # ST By S drel
AT 3R GROMY I fFeRon o ARG & JTHR AT q2i iR yRRefR & gde
& JRTH- TR AETRA BKll 8, S 918 B ARG H IRfdd AR 9 371 81 Faell & |
qIRI(de MR STTATT & d1d B TR I AdS 3§ Ygd1 STl & T aiRomd 9/ Aifcd
S H HH AT ¢ |

@) IFHFI BT SUAI
forirT faa=oti 1 Gl & o yaerd &1 AT, ST &R SROMY 919 @1 SITaeaehdT 8kl §
STt R srafd & ofa § vrora, <, uRGURRIT SHeTRAT 31 RUTE &1 T8 71371 3R T RAD
SRR & YHSIHROT DI YT R © | TATMY, A JFFAT ITH FSTI_I 3R Bl b aN
H ydge & |dIH S W JAEIRT 8, 91 ArIaisl 3R Al & aR H AFREdar &
ORUTHRERY ATEl 37afd § gRFURTT A1 <RIl D1 a8 A= H Hifcld FHRSTT DI
JAMILIHAT Bl Havell @ |

) RIS HIIdT

TSI B AT IGHA MR UR BT STl 2 |
UTATRoTa TRATSTISI 1 U 311 SHIGT &l 27| & STFAR YT B9 & Ufed & SR IR YT

p.
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4

gotira ffer
i IR YOIt &3 iR RIS "50 R $2d Ga1d UTdzicrd T4 qRiefor gfaen” &
foTq STgie wa fawmrr i 9 68.51 9@ SUY &1 IR BT SUATT foar T 7 |

ii. g9 B SR AN H 477.70 ARG BT B M IR TS S B H dRT B T8 B |

jii. 99 B SR AT AT A 281.36 TR U B! A A1 Hiuw [l 7 s/aiRka a1
TR

HURY, I IR SUHROT

i. Hd sRaAT:
T U, T UR = I8 YOI I Dl &Tfdt, AME DIS 81, DI TSTHR AN UR TR
AT | AN H TRIE Hed, SUR o &I AN, A Yool ATGS] Bl gRT a1 S
2 3R Ul o1 IAS Sfeed STAM & forg & & a1 Reafd # o & forg RieR
DI Wl AT A & FTH &R, HTel galTs 3R FRATYAT 3R (AT B/ 788 &
SIRTH AT SMTH RS g B AT A 2 | ITHLT Gd [T aRATSTIAT (J18)
2 | 19 o FURi 3l fredl 9% & §B 9 BT STIRN SiaeTdhlel ST —3Tel T 81T 7, dl
Ie YR, T 3R IUDHRYT Bl 37l G311 (U@ TChi) & WY H {1 1l
=
el il &1 STl 1 SfodtRad &R R foRad S/eH 9oy (Sl ugfad R
IR UG a1 ST 8 | 99 & SR 3radt uR|uRl 9 gig/geH & Had ¥,

IR ST SR TR YT ol ST 2 |
SXgHC T fofAcs A Mged U 8% 30 Uhs STHIM I dIAd AMHAT 1 90 Jod IR
g

ii.  3ryd uRdulRkra
ST e UREURTET &1 goliaxvl e Jed W Sdr g | sfiaRke wu
H IO [ IRFURRIT BT AN WR & (b1 ST & o fdert ==o1 & SR

feqa=1a wU A 3MTher (a1 ST Aehell 8 AR 519 g8 |9d 8 & Afqsy § ulkequfri
A IS NS o ZHTS DI YT B |
fraw
BT AT OR, Y Al &1 AT O Ml b STl € | ITd 7 s H{ed 3R
ST, Yo AR Yoo o A TR TR RTHER A8 Yo e © | IS IS e TRRi

T 3 YIfCRIT BT STRT B 3MfSidl favdm STt 2, 31 S1ifRTeh U ¥ S1fid fohan Sira &, al
STfERTEYT AT ST 1 718 wferferi a1 Sfad qou & | afe @18 faen fansdt o= uReufy &
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qeot | o1fSid foran Srar 2, 1 s1fewreer & iR 8161 18 uReufi & Ifd e & e #
1 31T %1 & 3fa Hea & wev |, ST 1 &1fte e wu ¥ 81, FuiRa faar sman g |

=1 =i &1 faxiig faarel 3§ &\ arrd @ik dafthe fFae & engR W FuiRa Sfa goa
R ol {3 STl § | <reabTfords foaer nTd R farar Sirem § | 9, (99 & Hoa 7 e
& 3Tl fhel) 311 RRTIE Bl ygar= & foft Jou § S+ &1 UTae= fhar T 2 |

R fraer & fAue™ IR, S 98+ i 3R fHad fA9er i & 19 &1 37dR oY 3R 81fe
QT | ST AT T fohan Siar 2 |

B) Al g

SacY] ®T JeAdH AT A1 Y a9l AT Jed, ST 4 A 81, IR a1 A1 8 | Jedidhd &
fafer goamUwat (H1) © |
faTep 31.03.2023 &1 Refcl & AR SRSl WK & U AT 3R TChi & Wi BT o

ARG W a7 2 | gRaSel & oy fhe 13 W8l @ SuHT & w9 H A7 S B |
TR IERN D WRIG DI Y B fofg SUHRT ATl & U H foran S 2 |

<) darteRy ga o= sHar am
RIS Sferarl wiasy A8 &1 vER@rE Rl 8 | 9Ivh Jarighiy o &1 Y Al 9
3R ST © | UHRAIRTRATE SUTET AT & STTAR SUTGT Bl YTaeT fhy 91 2 | JTedrarey
HHAR] AT DI AT YR TR AT S S 8 | HHATRAT DT I & MR TR A
T e T g |

) aREuRry ) afa
Ife fHA NARB /AT PR & MR WR B UBR B &Ifd BT Bls Fabd Heldm ©, dl
TS Jo—u3 fafdy oR uRsufrat &1 srrofia ey o) weien oo Sl & | fansdy aRsgufy @
T8 IR IAS! Tl A 1R AP B TR &1l A 814 dTell BT Pl /1= &1 Il © |
gAY =1 A 0 aREufr & fHaet Al Hea iR ST & g0 9 #1f¥d 8 | ST
& HA DI DA HRA H, AT AfAS b Tehal YdTs bl Yoil Bl AR AT AN TR
S IIH oI o BT & S § |

afd & 91, IRFURT @ A9 ITIIN 21afd & SR I\ Feiera srofia ¥ 'R geagrE/
RN Ue fhar S g |

3) MBS AR, YTae iR s RAas aRgufky

P18 (UEE)) Uoh Sude 99l & oid fohdl fUwell gea1 & uRUTRawY aaH S1fied Bra
2 R forg Gvad: Fameei & afeyarg &) awrddl gl ® iR <1 &1 713 &1 U

freaa=iar ST ST ST el 2 |
A
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U IUAY PI T AFIAT &1 ST © oid Bl 3PhI8 IR sl gel & uRUMREeY adH
ST B & 3R I8 9§9d 8 & 21 &1 e &= 2 S1eA] & df2yarg &1 smaegand]
grfl, forTas Fdg # Ua favassirg oIgA oIl 11 Favd @ | 39 SU&H] $I IHd IHH
I A a1 [T ST 8 3R Jol—93 & TR IR &1 BT FUSH 6+ 5q AT
e ITFAT & JAMER R FeiRa fhar S & | UQie Jor—udl f[AfY uR g=ia] |ien &
ST & SR GeiA Yders AT 1 ufafdfad wem & forg aamanfra fasan S @ | sl
SGIRAT BT Udhe dd fhar STar & o9 s&Ts (IE) & ura wwifad S1f¥ea a1 aaw= s1fdra
BIAT & 3R I8 949 & & 1R &1 fue™ & fore 9ol afgare @1 smavgdsdr &1 8 |

B RAD TR B fTT YHSIHR0T T4 fHAT ST B 79 hls GUTAT STRId AT IoaT T
gral & e forg Svad: SdeH & afuare &1 smagadal &1 gl a1 Sigl SR &1
fIeaa=T1r a1 &1 ST ST Fahdl @ | AT RAD AUl Bl fo<ig fdavon § 71 a1 g
fara SITa 8 3fR A 81 Uhe fhar SIan |

LIGECI R ¥ feis & Ruld & dad A
09.10.2023 $d JBredd IR REvreE, 99
AEWTHR
(3MR. 1.006388)
1. . I ElE LGIRIECH b1 Rrawom, iy,
s (gard) Y Giaa (THUaans) (ST ST 200652)
e (ShR—ywHIsRans) e

V
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yhHisRarg Afasy ffey sivrq™
31 914, 2023 & ATIER AT
(g #)
fqavor 31.03.2023 & 31.03.2022 &
SR SR
qeIRat
T a9y 45,46,541.73
e @y @ frg 9 Hre 3,43,106.50 42,03,435.23 45,46,541.73
HHATRAT &1 TG 3,33,94,252.00
G IDE] W RIIER)| 1,04,410.00 3,32,89,842.00 3,71,66,620.00
CrHT 7 3TeTeT 3,08,50,930.00 3,98,46,618.00
ST Tt I 3 590.00 590.00
6,83,44,797.23 8,15,60,369.73
yREufrar
Qﬂ‘eﬁ rSEEll 11,41,817.23 5,46,383.73
¥ TR I To:
Rr97 ST 37197 23,662.00
rafer s1E7 9137 1,67,63,367.00 1,67,87,029.00 1,62,88,063.00
yTg ¥t 1,788.00
=1 # fopan T fae:
IFEILRSGIRE 13,33,059.00
Hrafer <TH7 9137 4,90,81,104.00 5,04,14,163.00 6,47,25,923.00
6,83,44,797.23 8,15,60,369.73
RIEECAE] g 94 fe1a @ Ruid @ dad A
09.10.2023 $d Heladd 3R REveH, ¥ duar
(311R. 1.006388)
SI. gy, I HIE H7b1 R b1, Rravror, h g
e (gurd) Y Afad (TIgaans) (TEdT =T 200652)
Jrege (ShN—gmeiamans) RICE

p.
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UHHIRTS wigsy e srere™=
31 91d, 2023 B GHTW I8 & foIQ 3y a1 99 @

(g #)
faazor 9re], ad e ad
3T
9 IR YT <ToT:

ICEILESEIRUED 94,647.00 94,647.00
ATafy ST <R 39,80,061.00 56,15,542.00
'Qﬂ_s‘ﬁ FECI] 66,116.00 36,501.00
3T Bl [SShill T 27 g 3,43,106.50 0.00
44,83,930.50 57,46,690.00
qg
FHFIRT & aee™ W) &I 22,62,537.00 27,45,239.00
T & JivTeT UR STl 22,20,715.00 27,10,126.00
SATTE Y[ 590.00 590.00
ARy e 88.50 0.00
T Y 3SH M 0.00 2,90,735.00
44,83,930.50 57,46,690.00
RIRECAR] g ¥ e @ Ruid @ dad A
09.10.2023 $d AT dd 3R REeH, 998 duer
(3. 91.006388)
SI. g9, I BT UTVR b1, Rravrer, gh Al
fRe® (yard) Y Afad (TIYaans) (TSgar |1 200652)
e (ShRi—ywfiarRans) e

A
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Gt
NCIE NNPIEISSEIER)
Toilg 3HRD T TAIRITZ
TSy a7y TS 3MR IUAR ghTeal
TOHH! GUREAENEIGRSIEE|
Tqiag MR&H Ugiferad $icye
LEINEI] TR URITT YRR YT A8 dm
NI TR ficie e
TIARYSITE < sfferifed Rad gaRiger sife e
qURITHS 3R AATSE] 3T Habfrrahel ol
TOREIvH IHRBT AATSET BR SR T HeRIeH
TSgsegy  SMRS d1e} 9o THIRIES
EIREING HTHT TRATY] ST B
ClNEIC| SR TR farog-ayed fofiics
BN R 31 o farfes
CINEEG| YRA 341 Setfdeded forfics
EISIEISS] IR 7S &R
EIEIRING R UgIforgd diaiver fofice
BN fafes ars
JeeUaAdl SR STet MY IR v drs
RIEISIC Dol TIE PR IS
R 7= fRwpied Fisd
Ah el HFYC el T[S SIATHR
BINIS) et 19 faaor
ACACET® ] U arg uieror gfaen
ArgToll e urafae 9
Hrardy SATE I ITHYT
ATAATEIR IMD 3R el e uRug
RIS SIARETT BRATCIRYT 3R AT YOITed!

h
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Arquge P fagm va e favafderey
BISES| ST Uaed s

ASgUATH BTN STl TGSl AT

SIS STET 3rSt+ goTedl

SrAt SRRAT TRT

SISl SISTd STFNER

SIvH SIEEENSIFS]

IS & TR fasr wfors™

Iy G A ATHHTH

S| fasm= 3iR drenfias favr

ST faera g yare Hiex

5| R 7S

EEINS] golde] Sfoddl IR oH S DTS YA
THIISTRRATS TelSS held Red sRecye

THATT Bre AP ared

THUe IR Reper] haex

UHUAYHY! 59 FIH! 3R g9 oIfth
THUARIISUAST el U+ AT Jde= JoTett

T 9 TR &ifwh Sfean forfacs
eIy fegwam wRHifead foafics
TAUHATT RERGIRRRERGIS]

TG e UgIfera™ diuive fofice
REEISINGG I 919 UNIETOT Gfen

IMSAITST $CI-IMd Hex Bk sffemifed canraivl
S IEER STRAYA SAAdg Il HHISH
SIENNT BRI SOl -1a%1 AR

JMESIRIGSR  SfaRT el URATY] STgHg ba
SIESIRE] TR AT deer

SR STARTEERT TRINTRITET U= Wi
SIFIGE JITR—YATTRITAT FeT
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SIECININC ¥ sifaer wiaReE fafies
IR ERC IS

SIEI| TR A

ST Seie AR it SR
SIS SENEADEISCACH |
AMETHARA ARG SAAReT SR AT
SIRCIRK] TR Th-TD! AR i d A5
SINEICIN TR SABIA TET

reIuy geferoie graure Ried

TeIUhs AR vl gforte

ASIS EEELRICARERIN]

TARNHATY MNcTetd e & Jha
VAU AR TN JOTell &%

fafics foafics

TASRUBYA TSI el Fall TARTRITeAT

THYG 3TTeet JIHIEH HTHH
THTAUTTH UG HIOT HIFehT 1 AgRTe
THIST TS LT TTToAl

THTAT T q& W TS $I <&l

LRIGI T are

TATEITSA TSI TR1EToT AR 32TTeh= AT U T
REE el s

TS U TS J19h 3R UrenfRreds] dxem
TTHITE BIESGEEIER RS N
TIORASETS R URATY] St o

TS TSR W TARTRITeT

TARIRAT A—Re areq

LGNS| IR T S GATTRITA

JATHTA CERSIEINNICI

SRS THTA SRS NE RSB IUNE RIS N RIS
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QTSI
93

PlE Nl
41.q.
RINGI
RN
IgEgerdt
drrwei
LICIE]
JAR—T1

4

el IR Ui 14 M fafics
HABRIHD fARTa+
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