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CHAIRMAN’S STATEMENT AT THE 32" ANNUAL GENERAL MEETING OF
FLUID CONTROL RESEARCH INSTITUTE, PALAKKAD

It is a great honour and privilege for me to extend a very warm welcome to each one of you at the
32" Annual General Meeting of Fluid Control Research Institute and to present the Annual Report
for the year 2019-20. The achievements and new directions of the institute during the reporting
period to enhance and consolidate its position in the fluid flow engineering and related fields are
outlined in this report.

The complexity and the demand for more precise flow measurement in the industry has increased
over the years. This is all the more important in a scenario where the value of the fluids under
measurement is high. It is needless to state that the accuracy of fluid flow plays a very vital role
in industry and in fact the single largest measurement parameter which is decisive in the quality
and quantity of products. Hence having an international equivalent standard for fluid flow in our
country is of very high priority. The very purpose of establishing FCRI by Government of India was
to create a facility that would provide a standard for flow measurement in air, water and oil flow
medium.

| have great pleasure in informing you that FCRI has fulfilled this role and played a vital role
in our country in improving the fluid flow measurement and control. It has also maintained
a comprehensive national facility at par with similar International facilities for fluid flow with
highest accuracy. FCRI has also been playing a critical role in skill development of available/new
manpower in its core area of activities.

Maintaining and constantly improving flow measurement standards to the best uncertainty is an
immense task, considering the complexity involved in the flow measurement standards. FCRI has
been doing this task commendably well.

FCRI has completed more than 30 years of dedicated service to the nation and continues to be on
its path to achieve greater heights and provide quality services to its ever growing clientele. The
clientele of FCRI include major public and private sector undertakings in India, multinationals and
customers from foreign countries.

| would like to brief on the major activities and achievements of the institute during the year
2019-20.

o A review meeting on the proposal of FCRI to become designated institute was held at
the Office of the Principal Scientific Adviser to the Government of India.

J A three-day Internal Auditor Training on NABL & ISO 17025:2017 was conducted for
technical officers at FCRI.

o Secondary Injection Thrust Vector Control System (SITVC) flight Valves for VSSC from
M/s Brahmos Aerospace Thiruvananthapuram Ltd. (BATL) were tested.

. The project on surge tank studies of second phase experiments completed for Indira
Gandhi Centre for Atomic Research (IGCAR)
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o A special facility for leak testing of connectors was designed, fabricated and
commissioned.

. NABL re-assessment of calibration for the period 2019 to 2021 was successfully
completed.
J The performance tests for the DaQ system of Actuation Unit for LPSC, Bangalore was

completed and the Unit was delivered.

o The model approval testing on a Dual Arm Batch Controller was completed as per
OIML R 117 and the test report was submitted to Department of Legal metrology,
Weights & Measures, Ministry of Consumer Affairs.

J Gas entrainment studies with provision for gas injection was completed for IGCAR.

. ISO 9000-2015 stage one and stage two audits were successfully completed and FCRI
was certified as per ISO 9000-2015.

. Activities concerning Swachhta Pakhwada were observed during 16th to 30th August,
2019.

o A senior officer attended a meeting at New Delhi convened by Secretary, Department
of Consumer Affairs with regard to strengthening of legal metrology in the country.

. A High flow control valve from BARC was tested with modified DPCV valve at different
upstream and down steam Pressure condition to study the effect of different valve
opening.

J An MoU with Bhabha Atomic Research Centre (BARC)/Advanced Technology Vessel
Project (ATVP) for the development of VES is on the anvil.

. A paper on “Recent Trends in Water Metering” was presented in Xl World Aqua
Congress, International Conference and Exhibition held at New Delhi.

J Model approval testing of electromagnetic flow meters of size DN 50 to DN 900 has
been completed.

. Construction of a new building for Vibration Endurance Shaker (VES) is in progress.

. Participated in IWA Water and Development Congress & Exhibition held at Colombo,
Sri Lanka and two papers were presented.

J The Research Advisory Board of FCRI was reconstituted.

J A type approval test on diaphragm gas meters as per OIML R 137 was conducted.
INITIATIVES

Designated Institute Status

FCRI’s proposal to be designated in fluid flow parameters was discussed in a high level meeting
under the Chairmanship of the Principal Scientific Adviser (PSA) to the Government of India.
In the meeting it was decided that the Fluid Control Research Institute (FCRI) be made as the

A
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“designated institute” for maintaining standards of fluid flow parameters under the ambit of
the Legal Metrology Act, 2009. The Department of Consumer Affairs accordingly has formed a
technical committee and they had visited FCRI to assess its capabilities and had recommended
FCRI to be designated in fluid flow parameters. Designation of the Institute will immensely
increase FCRI’s International stature and expected to open up a host of opportunities for research
and development in the core area. This will be a tremendous boost to FCRI, especially when we
are looking for making India an international hub for industry under the Hon’ble Prime Minister’s
Make in India Programme.

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

FCRI is partnering with IIT Guwahati and lIT Mumbai in a project funded by European Union and
DST. The project is named LOTUS — LOw - cost innovative Technology for water quality monitoring
and water resources management for Urban and rural water Systems in India. The study will
be conducted at Guwahati and is expected to be a model for other cities as well. The work is in
progress.

Project on possibilities of improving the efficiency of the dewatering pump “Petti and Para”

An MoU was signed with Energy Management Centre (EMC), Government of Kerala for a research
project aimed at improving the efficiency of the dewatering pump (petti and para) in Kuttanad.
The study is expected to lead to a more efficient pumping system in Kuttanad and save electrical
energy, which is being supplied by Government at a subsidized rate for agriculture. Pumps
which could be probable substitute were imported and is under evaluation at FCRI. The initial
assessment has indicated that these pumps could be a very effective substitute for the existing
inefficient pumping system. Further experiments are in progress.

Design, supply, installation and commissioning of Data Acquisition System for LPSC, Bangalore

Design, supply, installation and commissioning of Data Acquisition System (DAS) at Liquid
Propulsion System Centre (LPSC), Bangalore including software and hardware was completed.

Setting up of high flow high pressure test facility and high pressure mobile test facility for
Bhabha Atomic Research Centre (BARC)

The project involved supervising the erection of high flow high pressure test facility and the high
pressure mobile test facility at FCRI. The project also involved testing of High Flow Control Valve
(HFCV) using the existing test facilities and creating a new facility for testing HFCV components
and assemblies.

Vibration Endurance Shaker (VES)

An MoU with Bhabha Atomic Research Centre (BARC)/Advanced Technology Vessel Project (ATVP)
is on the anvil. The project is for the installation of a Vibration Endurance Shaker (VES) worth
Rs.7 crore funded by ATVP, which will be indigenously developed with BARC expertise and will
be installed at FCRI. This will enormously increase the potential of FCRI in nuclear component
testing. This is expected to be a milestone in FCRI’s growth. The facility is expected to realize
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within a time span of 18 to 24 months. A meeting as prelude to the MoU was conducted at FCRI.
The VES when commissioned will provide its services for developments in defence and nuclear
sector.

Inter laboratory Comparison programme

An Inter Laboratory Comparison Programme was successfully completed using critical flow
venturi nozzle as artefact with CEESI, Colorado.

Swachhta Pakhwada
As part of activities related to Swachhta Pakhwada the following programmes were implemented:

o Reduction in use of plastic
. Rain water harvesting

. Tree plantation

o Biogas plant

. Paperless office

LABORATORY ACTIVITIES

In Water Flow Laboratory (WFL), evaluation of more than 1135 flow meters and 240 control
valves were conducted for various industrial sectors. Calibration of throat tap flow nozzle (8”NB
to 16”NB) were carried out in accordance with ASME PTC6 2004. Calibration of magnetic flow
meters of sizes ranging from 25 mm to 700 mm were performed for major customers. Testing of
bypass flow meter (12”) was conducted to study the flow fluctuations at various configurations
for M/s IGCAR. On-site calibration of electromagnetic flow meter was performed for an overseas
customer. Attended the IWA Water and Development Congress & Exhibition at Colombo,
Sri Lanka. A presentation on FCRI was given in the business forum of the conference and a stall
was also exhibited in the conference.

Centre for Water Management (CWM) has offered its services to various water boards and water
meter manufacturers in quality assurance of water meters. More than 2400 water meters were
tested during the financial year. Out of this, 1880 meters were tested for various water boards as
part of lot acceptance testing and endurance testing. Life cycle testing of 50 sets of water meters,
which includes 13 sets under Model Approval Programme of FCRI, were also conducted.

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

In Air Flow Laboratory (AFL), more than 1100 flow meters/flow products were calibrated/tested
during the period 2019-20. Major customers include all leading companies from oil & gas sector
and automotive industries. Site visit was conducted for inspection/validation of air flow rig. An
Inter Laboratory Comparison Programme was also conducted with CEESI, Colorado. /
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In Air Flow Laboratory (20 bar - HPTF) & Wind Tunnel, total of 803 flow meters/flow products
were calibrated/tested in High Pressure Test Facility (535 No.)/Wind Tunnel (268 Nos.) during
the period 2019-20. Major customers include all leading companies from oil & gas sector and
automotive industries.

150 special test and 70 normal test assignments were completed in Special Assignments and
Project Group (SAAP). An MoU was finalized for setting up a Vibration Endurance Shaker at
FCRI, for vibration evaluation of special purpose valves for BARC. Five separate test beds were
developed or modified to conduct tests as per customer requirements. These include: facility of
safety relief valve testing at -196 deg C, facility of fire environmental testing of valves, flow injection
valve test facility for M/s LPSC, modification of LOCA/MSLB test facility for Severe Accident testing
as per NPCIL requirements, modification of cryogenic test facility for valve size up to 20” NB and
modification of High Flow Test Facility for testing three valves.

In the Large Water Flow Laboratory (LWFL), total of 41 flow products were calibrated/tested in
LWFL/VCRC. The testing/calibration activities include flow products ranging from 700 mm to 1800
mm.

The Electro Technical and Thermal Calibration Laboratory (ETL) has calibrated around 600
electrical/electronic instruments/thermal calibration equipment. It also undertook site calibration
assignments.

Major activities in the Data Acquisition Laboratory and Multiphase Flow Facility were: Model
Approval Testing as per OIML R 117 on dual arm batch controller and supply of custom DaQ
system cycling unit for latch valves to LPSC. Pressure loss based experimental investigations are in
progress in two-phase gas-liquid flow.

In the Computational Fluid Dynamics (CFD) Department, simulations were carried out for design
validation, design optimization, research and development of flow elements, flow systems,
etc. using FLUENT, finite volume based CFD software package. Major CFD simulations carried
out were: study of hydraulic design of pump sumps and intakes, flow simulation for torpedo,
two phase flow simulation through weirs, analysis of flow through butterfly valves, multiphase
flow simulation in pipes, flow simulation in natural gas pipe line, fluid flow and thermal simulation
in coaxial heat exchanger and steady, unsteady multiphase flow analysis through globe valve,
etc.

In Physical Standards Laboratory (PSL), during the year, the re-assessment for mechanical
calibration by NABL was successfully completed and achieved improved CMCs in pressure
parameter. Secured and executed orders for calibration of standard weights and loadcells for M/s
IPRC, Mahendragiri and dimensional verification of orifice meter runs for M/s ONGC, Ahmedabad.
Dimensional and pressure instruments were calibrated for three overseas customers.

The Training Department has organised an International Training Programme sponsored by
Government of India, Ministry of External Affairs, titled “Oil, Water & Gas Flow Measurement &
Control Techniques & Standards”. National Training Programmes were also conducted on “Liquid

4 “"

Hydrocarbon Flow Measurement & Custody Transfer”, “Water Transmission & Distribution”,
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“Basics of Computational Fluid Dynamics”, “Gas Flow Measurement/Natural Gas Custody Transfer
as per AGA”, “Metrology, Pressure, Thermal & Electro Technical Measurements & Calibration”,
“Control Valves & Actuators”, “Advanced Flow Measurement & Instrumentation-Principals &
Practice” and “On the Job Training for Field Engineers”.

FUTURE

The attempt by FCRI to get “designated” status in fluid flow measurement could be a major
boost in its growth. It is likely to get them more international exposure and a chance for further
development. Flow measurement is an area where only limited expertise is available and hence
| think FCRI must undertake more research activities and strive to get more of research and
sponsored projects in this niche area.
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TECHNICAL ACTIVITY REPORT

1. INTRODUCTION

Fluid Control Research Institute (FCRI) is an autonomous organization under Government of
India, Ministry of Heavy Industries located at Palakkad, Kerala. FCRI was established in 1987 with
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 India rendering
industrial services and solutions to industry. The fluid flow laboratories of FCRI are at par with
National/International standards for flow measurement and are accredited by NABL. The facilities
are most comprehensive for flow engineering and provide a unique resource for industry in India
and abroad. All the facilities are well utilized for sponsored R&D programs as well as calibration/
evaluation of flow products. The accreditation has been awarded on the basis of compliance
to NABL — criteria and as per ISO standard 17025-2017. The laboratories accredited by NABL
automatically get the approval from the 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 have
been proved 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.

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

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

2.  FCRI'S ACTIVITIES

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

o 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.

4
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3.  VISION AND MISSION

Vision

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

Mission

o 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.

J Act as a solution provider of flow and related problems.

J Conduct research programmes for technology development/new products and solutions.

J Act as a national standard for fluid flow.

o 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.

o Increasing the visibility of FCRI.

Strategy

Testing and calibration of metrological, pressure, electrical, temperature instruments &
noise & vibration of flow products.

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 tendering 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.

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

A
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4.

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

Maintain integrity and confidentiality of all activities.

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

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 1SO 9001 — 2000, 14001 - 2000 and 17025 — 2005.

ACCREDITATIONS & RECOGNITIONS

NABL [National Accreditation Board for Laboratories]—underISO 17025 normsfor calibration/
testing of fluid flow products, mechanical, electro-technical and thermal calibration.

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

DST [Department of Science & Technology] — as R&D Institute in Fluid Flow Measurement.

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

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 Qil Flow
Measurement under ITEC Scheme.

Nmi, The Netherlands certified 20 bar Closed loop Air Test Facility
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o Nuclear Power Corporation of India Limited — for seismic analysis of Power plant equipment.

6. PERFORMANCE HIGHLIGHTS 2019-20

. Athree-day Internal Auditor Training on NABL & ISO 17025:2017 was conducted for technical
officers at FCRI in April 2019.

o A special test for a valve was conducted with cold cycle test and flow capacity test apart
from the flow cycle testing of the valve for 1000 cycles of operation at elevated temperature
condition.

. A valve has undergone a low temperature test at minus 196 deg C as per BS 6364 for M/s
Micropneumatics as part of cryogenic test.

o A senior staff member has presented a paper at Bangalore in a seminar on Water Resources
Management — Advances in Technology and Governance, held on April 29, 2019 hosted by
World Bank Group.

. Secondary Injection Thrust Vector Control system (SITVC) flight Valves for VSSC from M/s
BrahMos Aerospace Thiruvananthapuram Ltd. (BATL) were tested at HFCV BARC Facility of
FCRI. The automated software for the tests were revised to accommodate new interface
for frequency measurement from Turbine flow meters used as reference as well as refined
calculations for linearity in flow tests, step-response 1-9-1-0.5-0 tests.

. An order worth Rs.24.67 lakh was received from M/s. GAIL India Ltd., Vizag.
. Received an order worth Rs.9.7 lakh from M/s NAFFCO, UAE.

. The project on surge tank studies of second phase experiments completed for Indira Gandhi
Atomic Research Centre (IGCAR)

. A special facility for leak testing of connectors was designed, fabricated and commissioned.
. NABL re-assessment of calibration for the period 2019 to 2021 was successfully completed.

. The performance tests for the DaQ system of Actuation Unit for LPSC, Bangalore was
completed and the Unit was delivered.

. The model approval testing on a Dual Arm Batch Controller (Model: Smart Load) from M/s
Advanced Sys-Tek Pvt Ltd., Vadodara was completed as per OIML R 117 and the test report
was submitted to Department of Legal metrology, Weights & Measures.

o Gas entrainment studies with provision for gas injection was completed for IGCAR.

. Consolidation of the design of the thermal facility for BARC was completed and the PID &
PFD were approved by BARC.

. ISO 9000-2015 stage one and stage two audits were conducted by M/s BVQl and was
successfully completed. FCRI was certified as per ISO 9000-2015.

. Activities concerning Swachhta Pakhwada were observed during 16th to 30th August 2019.
Cleaning, organizing of waste clearance and storage, etc. were evaluated and upgraded

during the fortnight
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A Poster Competition was also organized by FCRI for school children on 28th August 2019 in
connection with Swachhta Pakhwada

A senior officer attended a meeting at New Delhi convened by Secretary, Department of
Consumer Affairs with regard to strengthening of legal metrology in the country.

A valve from M/s Instrumentation Ltd. has undergone fugitive emission testing as per I1SO
15848 at 400 deg C temperature.

A test valve from M/s L&T Valves Ltd. has under gone cold cycle test, flow capacity test and
flow cycle testing of valve for 1000 cycles of operation at elevated temperature condition.

A high flow control valve from BARC was tested with modified DPCV valve at different
upstream and down steam pressure condition to study the effect of different valve opening.

The Pressure Recovery Factor determination of globe valve having circular apertures and
flow characteristics study of nozzle are currently being pursued using CFD.

An MoU with Bhabha Atomic Research Centre (BARC)/Advanced Technology Vessel Project
(ATVP) for the development of VES is on the anvil.

A paper on “Recent Trends in Water Metering” was presented in XIll World Aqua Congress,
International Conference and Exhibition October 30-31, 2019, held at New Delhi. The
conference was organized by Aqua Foundation.

34 numbers of mass flow meters were calibrated for M/s GAIL India Ltd. in a single lot.

Five numbers of 12” Mass flow meters were calibrated for M/s Endress and Hauser (India)
Pvt. Ltd., Mumbai.

AMC for Tataguni Pumping Station, BWSSB was completed.

Model approval testing of electromagnetic flow meters of size DN 50 to DN 900 from M/s
SBEM Pvt. Ltd., Pune has been completed.

Observed the Constitution Day of India. The FCRI tweet home-page (@IndiaFcri) was
uploaded with tweets on Samvidhan Divas. The Pledge was taken by employees at 11.00am
on 26-11-2019.

A new order for customized Data Acquisition System for ISRO Bangalore was received.
Construction of a New GPL Building (as per modification suggested by BARC) is in progress.

Two electromagnetic flow meters of sizes 6” and 3” were calibrated in situ at the pump
test facility of M/s Xylem Manufacturing Middle East Region, Dubai through M/s Jansal
Calibration Services, Dubai.

Participated in IWA Water and Development Congress & Exhibition held at Colombo,
Sri Lanka during 1-5 December 2019,. Two posters were presented, “Quality Assurance
Practices for Waters” and “Equitable Supply in Water Distribution System using Restriction
Orifice”. A presentation on FCRI was also given in the business forum of the conference.

A stall was exhibited in the IWA Water and Development Congress & Exhibition at Colombo,
Sri Lanka and received good responses from the participants.
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o ISO 9001-2015 Stage-Il audit was successfully completed.

. A review meeting on the proposal of FCRI to become Designated Institute was held on
19.12.2019 at the Office of the Principal Scientific Adviser (PSA) to the Government of India.
The meeting was chaired by PSA and members from Department of Consumer Affairs,
National Physical Laboratory and FCRI. DG, CSIR was also present in the meeting. It was
decided to assess FCRI, by an independent committee, before January 30, 2019, for taking
a decision on designating FCRI as National Laboratory for Fluid Flow.

. BIS audit was completed.

o The Research Advisory Board of FCRI was reconstituted with the following persons as
members:

Dr. S.V. Prabhu, Professor, IIT Mumbai

Dr. D. Kesavan, Asst. Professor, IIT Palakkad

Shri Vinod A Prasad, Professor, IIT Palakkad

Dr. U. Sudeep, Professor, NSS College of Engineering, Palakkad
Dr. Jacob Chandapillai, Director (Retd.), FCRI

Shri P. Surendran, Deputy Director (Retd.), FCRI

Dr. S. Rammmohan, Deputy Director, FCRI

Shri P.K. Suresh, Deputy Director, FCRI

Dr. M. Suresh, Chief Research Engineer, FCRI

10.  Shri G. Sundaravadivel, Director (i/c), FCRI

. An enquiry was received from M/s, HAL, Bangalore for providing technical support/
consultancy services for development of venturi based air flow measurement system for
avionics bay of fighter air conditioner using engine bleed air based Environmental Control
System (ECS) for cockpit and avionics cooling and cockpit pressurization. A tentative proposal
has been submitted.

O R N o Uk W N RE

J Visited Cochin Airport and M/s BPCL Ernakulam for the feasibility study of the proposed
project “Supply of Flow Meter Verification Facilities” to CLLM, Ernakulam.

. The type approval test on diaphragm gas meters as per OIML R 137 was conducted for M/s
Secure Meters Ltd., Udaipur.

. Dr. Vrinda.V.Nair, Dean (Research), APJ Abdul Kalam Technological University visited FCRI
and had a detailed discussion regarding probable research collaboration with the university.

. A Research Advisory Board meeting of FCRI was conducted on 25th February, 2020. The
agenda of the meeting included:

. Discussion on the progress of various projects

. Future Research Programmes to be undertaken

A
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o FCRI had participated in the IX Edition of International Engineering Sourcing Show held
at Codissia Grounds, Coimbatore during 4-6th March 2020. Around 400 industries from
various states and countries had taken part in the exhibition. Special pavilions and sessions
on sourcing options for Australia & Malaysia, conferences on topics such as Green &
Sustainable Manufacturing Technologies, E-mobility, vendor development with PSUs, were
the main attractions of the show.

7. INITIATIVES

7.1 Designated Institute Status

FCRI’s proposal to become a Designated Institute in fluid flow parameters was discussed in a high
level meeting under the Chairmanship of the Principal Scientific Adviser (PSA) to the Government
of India. In the meeting it was decided that the Fluid Control Research Institute (FCRI) be made
as the Designated Institute for maintaining standards of fluid flow parameters under the ambit of
the Legal Metrology Act, 2009.

The Department of Consumer Affairs, accordingly, has formed a Technical Committee and they
had visited FCRI to assess its capabilities and has recommended FCRI to be designated in fluid
flow parameters.

Once the process is completed at Department of Consumer Affairs, designation of the Institute
would be done by informing BIPM (International Bureau of Weights and Measures) about the
designation of FCRI.

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

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

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

7.3 Project on possibilities of improving the efficiency of the dewatering pump “Petti and
Para”

An MoU was signed with Energy Management Centre (EMC), Government of Kerala for a research
project aimed at improving the efficiency of the dewatering pump (petti and para) in Kuttanad.

The study is expected to lead to a more efficient pumping system in Kuttanad and save electrical
energy, which is being supplied by the Government at a subsidised rate for agriculture.

I\Pumps which could be probable substitute were imported and is under evaluation at FCRI. The
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initial assessment has indicated that these pumps could be a very effective substitute for the
existing inefficient pumping system. Further experiments are in progress.

7.4 Design, supply, installation and commissioning of Data Acquisition System for LPSC,
Bangalore

Design, supply, installation and commissioning of data acquisition system (DAS) at Liquid Propulsion
System Centre (LPSC), Bangalore including software and hardware was completed.

Design of the system as per LPSC requirement, purchase of necessary hardware, integration
of the system, development of necessary software and installation and demonstration at LPSC
Bangalore were done. This system is for testing of flight components at the new Bipropellant
Systems Division (BPSD) of LPSC Bangalore. It was completed on time.

7.5 Setting up of High Flow High Pressure Test Facility and High Pressure Mobile Test Facility
for Bhabha Atomic Research Centre (BARC)

The project involved supervising the erection of High Flow High Pressure Test Facility and the High
Pressure Mobile Test Facility at FCRI. The project also involved testing of High Flow Control Valve
(HFCV) using the existing test facilities and creating a new facility for testing HFCV components
and assemblies.

7.6 Project for Vibration Endurance Shaker (VES)

An MoU with Bhabha Atomic Research Centre (BARC)/Advanced Technology Vessel Project (ATVP)
is on the anvil. The project is for the installation of a Vibration Endurance shaker (VES) worth
Rs.7 crore funded by ATVP, which will be indigenously developed with BARC expertise and will be
installed at FCRI.

ATVP has agreed to fund the project. This will enormously increase the potential of FCRI in nuclear
component testing. This is expected to be a milestone in FCRI’s growth. The facility is expected
to realize within a time span of 18 to 24 months. A meeting as prelude to MoU was conducted
at FCRI.

Shri Joe Mohan (Head-RPD), Shri T S Srinivisan (Head-RTD) and Shri P K Limaye (SO-H, RTD)
from BARC and Commodore Binduraj from ATVP participated in the meeting. The VES when
commissioned will provide its services for developments in defence and nuclear sector.

7.7 ILC (Inter Laboratory Comparison) programme

An Inter Laboratory Comparison programme was successfully completed using critical flow venturi
nozzle as artefact with CEESI, Colorado.

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

Reduction in use of plastic: The employees were instructed to reduce use of single-use-plastics

and has been implemented effectively.
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Rain water harvesting: Rain water harvesting was implemented for Large Water Flow Laboratory.
The replenishment of water in Large Water Flow Laboratory required for calibration is now
completely through rain water harvesting. A natural pond existing in FCRI is being recharged with
the water from administrative block through rain water harvesting.

Tree Plantation: A tree-plantation drive inside the campus is in progress and is expected to be a
continuing initiative.

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

Biogas Plant: A biogas plant was installed in canteen for effective disposal of waste without
pollution.

Towards Paperless office: The paper usage in FCRI has been reduced to 30 to 40 percent of the
earlier consumption by implementing digital documentation for many critical applications. This is
a process under Kaizen and is expected to improve further.

8.  PAPERS PUBLISHED

o “Model analysis of pipe with fluid structure interaction” was presented in 1% International
Conference on Materials, Design and Manufacturing for Sustainable Environment held
during 13-14™ March, 2020, at PSG Institute of Technology, Coimbatore by Tamil Chandran.A,
Suthakar, K. R.Balasubramanian, Rammohan.S, Jacob Chandapillai.

o “Flow Estimation using Cross Flow Induced Vibration” was presented in 1% International
Conference on Materials, Design and Manufacturing for Sustainable Environment during
13-14™ March, 2020 at PSG Institute of Technology, Coimbatore by Tamil Chandran.A,
Suthakar, K. R.Balasubramanian, Rammohan.S, Jacob Chandapillai.

. “Measurement Uncertainty in Microphone Free-Field Comparison Calibrations” was
published in the Journal of Metrology Society of India, (September 2019) 34 (3), pages 357—
369 by N. Garg, P. Surendran, M. P. Dhanya, Tamil Chandran. A, M. Asif and M. Singh.

. A paper on “Recent trends in water metering” was presented in XIll World Aqua Congress,
International Conference and Exhibition held at New Delhi during 30-31 October, 2019.
The conference was organized by Aqua Foundation.

9. DEPARTMENTS
9.1 WATER FLOW LABORATORY

Summary of flow products evaluation

240 numbers of flow products were tested and 1135 numbers of flow products were calibrated
during the year.

Calibration of flow meters

The major orders executed by the laboratory were for M/s NPCIL, NTPC, Larsen & Toubro Ltd.,

A
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Star Mech (I) Pvt. Ltd., etc. Customers include all leading companies from Qil & Gas sectors —
M/s ONGC, I0CL, BPCL, GAIL, process industries, automotive industries, public sector companies
like M/s BHEL, flow meter manufacturers — M/s GE India Industrial Pvt. Ltd., Emerson Process
Management, Endress+Hauser (India) Pvt. Ltd., ABB India Ltd., Yokogawa India Ltd., Star-Mech
Controls India Pvt. Ltd., valve industries like Instrumentation Ltd., Severn Glocon India Pvt. Ltd.,
GE Oil and Gas India Pvt. Ltd., Mascot Valves Pvt. Ltd., Emerson Process Management Pvt. Ltd.,
L&T Valves Ltd., etc.

Calibration of large meters

The following large size flow meters were calibrated in the water flow laboratory:
. 600 mm and 550 mm venturi flowmeters from M/s Minco India Pvt. Ltd.

o 500 mm cone flowmeter from M/s Hydropneumatics Pvt. Ltd.

. 500 mm ultrasonic flowmeter from M/s STEAG Energy India Pvt. Ltd.

. 450 mm EMF from M/s SBEM Pvt. Ltd., M/s Krohne Marshall Pvt. Ltd., M/s Adept Fluidyne
Pvt. Ltd.

. 450 mm venturimeters from M/s Hydropneumatics Pvt. Ltd.,, M/s Minco (India) Flow
Elements Pvt. Ltd. and Starmech Controls Pvt. Ltd.
Major activities of WFL

Calibration of custody transfer flow meters

Ultrasonic flow meters and turbine flow meter of size 18” were calibrated as per AP MPMS Ch.5.8.
These flow meters were certified for M/s Daniel Measurement and Control Pvt. Ltd.

Calibration of mass flow meters

Coriolis mass flow meter calibrations are carried out periodically to ensure the meter performance
at their peak capability and it has been essential requirement for oil and gas organizations to
maintain meter accuracy level. There were about 520 mass flow meters calibrated from different
customers and manufacturers. Major customers were:

. M/s GAIL India Ltd.

. M/s Gail Gas Ltd.

. M/s IOCL, BPCL, HPCL

. M/s MRPL, ABB India Ltd., HMEL

. M/s Emerson Process Management Pvt. Ltd.
. M/s Endress + Hauser Pvt. Ltd.

Calibration of inline multipath ultrasonic flow meter

Multipath ultrasonic flow meters of sizes 100 mm to 400 mm were calibrated for M/s GE India
Industrial Pvt. Ltd., Pune. The calibration technique used for set of measurements taken to obtain/
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the multipoint compensation curve is based upon gravimetric system. Multipoint calibration is
performed initially to obtain the meter factors with respect to flow velocity. The linear interpolation
method is deployed to obtain actual flow rates from multipoint calibration. The accuracy limit
was within 0.5% of reading.

Evaluation of flow nozzles as per ASME PTC-6

Calibration of throat tap Flow Nozzle (8”NB to 16”NB) was carried out in strict accordance with
ASME PTC6 2004. The beta ratio is limited to the range of 0.25 to 0.50 and inlet/outlet sections
are at least 20D/10D. The calibration was performed individually on four taps from 1 million to 4
million throat Reynolds number. The calibration was conducted for:

. M/s Micro Precision Products Pvt. Ltd., Palwal, Haryana.
J M/s NTPC Ltd., (NTPC Sipat) ,Chhattisgarh
. M/s Bharat Heavy Electricals Ltd., Power Sector Southern Region, Chennai.

. M/s GE Power Systems India Pvt. Ltd., Solapur STPP Site (2x660MW), Maharashtra
0 M/s L&T MHPS Turbine Generators Pvt. Ltd., (NTPC Sipat), Hazira

Calibration of magnetic flowmeters

Calibration of magnetic flow meters of sizes from 25 mm to 700 mm was performed for major
customers like M/s ABB India Ltd., Yokogawa India Ltd., SBEM Pvt. Ltd., Weir Minerals India Pvt.
Ltd., NAFFCO FZCO, Dubai and MCGM.

Testing of valves

Major test assignments were the flow capacity testing of Control valve. About 200 valves were
tested during the period. The major customers were M/s KSB MIL Controls Ltd., Mascot Valves
Pvt. Ltd., GE Oil & Gas India Pvt. Ltd., Emerson Process Management Chennai Ltd., etc. Following
specialized tests were also performed on certain valves:

o Two 4” Recirculation Valve was tested for M/s MIL Control India Ltd. The purpose of test to
establish flow through main port and leakage through bypass port.

. The deluge valves of size 3” and 8” was tested as per UL Standard. The scope of testing was
to determine pressure loss across the valves at particular velocities as per standard. The
test was performed in presence of representatives of UL and manufacturer.

o Testing of safety relief valve used in liquid applications from M/s Samson Controls Pvt. Ltd.,
Maharashtra.
Testing of water meters

Many major water meters manufacturers have conducted testing on their products for participating
in tenders of various water supply boards/organizations. Some examples are:

. Testing of 200 mm and 250 mm water meter was carried out for the Executive Engineer, PH
Division, Malaparamba. The water meter was supplied from M/s Base Electronic Systems,

h\ Tamilnadu.




o it 3T, i

FLUID CONTROL RESEARCH INSTITUTE 32% ANNUAL REPORT

o Testing of 200 mm and 300 mm water meters was carried out for M/s BWSSB Bangalore.
The water meter was supplied from M/s M.M. Exports, Bangalore.

Testing of bypass flowmeter

Testing was conducted on a bypass flow meter of size 12” to study the flow fluctuations at
various configurations. A magnetic flow meter of size 1” was assembled on bypass loop and flow
measurement was logged at different velocities with various upstream conditions. The study was
performed for M/s IGCAR, Kalpakkam.

NABL audit

Assessment of fluid flow calibration facility as per ISO 17025:2017 was successfully completed.

Business promotion

Attended the IWA Water and Development Congress & Exhibition at Colombo, Sri Lanka during 1
- 5th December 2019. A presentation on FCRI was given in the business forum of the conference.
A stall was also exhibited in the conference.

9.2 CENTRE FOR WATER MANAGEMENT (CWM)

Centre for Water Management has served various water boards and water meter manufacturers
in quality assurance of water meters. More than 2400 water meters were tested during 2019-20.
Out of this, 1880 meters were tested for various water boards as part of lot acceptance testing
and endurance testing. Life cycle testing of 50 sets of water meters, which includes 13 sets under
Model Approval Programme of FCRI, were conducted in CWM.

Model Approval testing

Model Approval testing of electromagnetic flow meters were performed for Department of
Legal Metrology, Government of India. Electromagnetic flow meters of sizes 50 mm to 900 mm
were evaluated as per Approval of Model under the Legal Metrology (Approval of Model) Rules,
2011. Test includes accuracy test, durability test, pressure test, temperature test, tests related to
influence factors and disturbances etc. as per relevant OIML (International Organisation of Legal
Metrology) recommendations.

On-site validation of flow meters

On-site calibration of electromagnetic flow meters of size 300 mm, 1500 mm and 2500 mm were
performed for Bangalore Water Supplies and Sewerage Board (BWSSB), Karnataka. These meters
are installed in the drinking water transmission mains of BWSSB. Clamp-on ultrasonic flow meter,
calibrated at FCRI gravimetric system was used as reference.

Calibration of four electromagnetic flow meters of sizes 50 mm to 200 mm were performed at
M/s Xylem Manufacturing Middle East Region, Dubai. The flow meters are part of their pump test

facility and are regularly calibrated by FCRI.
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Performance evaluation of electronic water meters

Two 40 mm ultrasonic water meters developed by Indian Institute of Technology (lIT) Bombay, for
IMPRINT India Project of Ministry of HRD and Ministry of Housing and Urban Affairs were tested
for evaluating the performance. The aim of the project is to make high quality, reliable, rugged
and affordable ultrasonic water meters for domestic potable water metering.

Lot acceptance testing of water meters for water boards

Lot acceptance testing of more than 20 lots of water meters were performed for various water
boards in India. Samples randomly selected from each lot of water meters supplied by the
manufacturers are tested to assess the quality of the lot. Sampling is done as per the standard
sampling plan and the acceptance of the lot is decided based on the acceptance criteria given in
the standard. Nearly 1800 water meters were tested as under lot acceptance testing for Pune
Municipal Corporation and Bangalore Water Supply and Sewerage Board.

Conference/Exhibition

. A paper on “Recent trends in water metering” was presented in XIll World Aqua Congress,
International Conference and Exhibition held at New Delhi during 30-31st October, 2019.
The conference was organized by Aqua Foundation.

. FCRI has participated in the IWA Water and Development Congress & Exhibition held
at Colombo, Sri Lanka during 1-5th December, 2019. The conference was organized by
International Water Association. Two posters, Quality Assurance Practices for Waters and
Equitable Supply in Water Distribution System using Restriction Orifice, were presented by
FCRI in the conference.

9.3 OIL FLOW LABORATORY (OFL)

Summary of flow product evaluation

Certification of more than 330 flow meters were done 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, process
industries, automotive industries — M/s Ashok Leyland, Renault Nissan Technology & Business
Centre India Pvt. Ltd., public sector companies like M/s BEML, flow meter manufacturers — M/s GE
India Industrial Pvt. Ltd., Emerson Process Management Pvt. Ltd., Endress+Hauser (India) Pvt. Ltd.,
ABB India Ltd., Yokogawa India Ltd., end users - Air force Station, Air India, Hindustan Aeronautics
Ltd., etc.

Major activities of OFL

o One 150 mm ultrasonic flow meter was calibrated along with upstream and downstream
spools for M/s Daniel Measurement Solutions Pvt. Ltd., Vadodara. The ultrasonic flow
\ meter was calibrated by master meter method using reference turbine flow meter. The
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ultrasonic flow meter will be used as custody transfer meter between India - Nepal and the
flow meter was owned by M/s Indian Oil Corporation Ltd.

. 9 numbers of PD flow meters were calibrated for M/s Cochin Shipyard. The meters were
used in INS Jyothi of Indian Navy.

o Two custody transfer flow meters for M/s Kosan Krisplant India Pvt. Ltd. and HPCL Mittal
Energy Ltd., Bhathinda were calibrated. The 6” mass flow meter was calibrated against
gravimetric system and also verified against each other for accuracy.

o 28 numbers of mass flow meters were calibrated for M/s Honeywell Automation India Ltd.,
Pune. The end user was M/s Hindustan Petroleum Corporation Ltd. and used at various
loading stations.

International customer

A mass flow meter of size 3” was certified for M/s Global Chemicals and Maintenance Systems
LLC, Oman.

Site assighment

Visited Cochin Airport and BPCL, Ernakulum to study the possibilities of supplying flow meter
verification facilities to CLLM, Ernakulum. The flow verification facility will be used to check the
flow meter accuracy, which is used to measure the quantity of fuel loaded to aircrafts.

Other activities

. Assessment of fluid flow calibration facility as per ISO 17015 was completed successfully.

o FCRI received the work order for the “supply of flow meter verification facilities” from CLLM,
Ernakulum

Petti para project

The Kuttanad kole lands, kole lands of Thrissur and Malappuram are a few places in the world
where farming is carried out 2.5 to 3 meters below the sea level. Farmers here built huge bunds
to keep the saline water away and bailed out water from the waterlogged area.

Earlier, water was bailed out of the land manually with the help of large waterwheels. As years
passed by, these waterwheels gave way to a motorized version called Pettiyum Parayum. The petti
and para have low efficiency (18 to 22 percent) and high maintenance cost.

FCRI and RAIDCO, Kerala jointly submitted the project “technical evaluation of most energy
efficient alternative to Petti & Para systems” to Energy Management Centre, Kerala.

As agreed upon by the parties, two vertical axial flow submersible pumps of sizes 350 mm and
550 mm were selected and studied the performance at FCRI. The efficiency obtained were above
65%. The pumps are ready for dispatch to site.

A




R, 91T af

FLUID CONTROL RESEARCH INSTITUTE 32% ANNUAL REPORT

9.4 AIR FLOW LABORATORY (AFL)

Summary of tests/calibrations

About 1100 flow meters/flow products were Calibrated/tested in Air Flow Laboratory (AFL) during
the period 2019-20.

Major customers

Customers include all leading companies from Oil & Gas sector, automotive industries like M/s
GAIL, Krohne Marshal Pvt. Ltd., Air Force, ARAI, Bosch Ltd., Honda Motorcycle and Scooter India
Pvt. Ltd., Volvo India Pvt. Ltd., Eicher Engines, BHEL, Air India Engineering Services Ltd., Maruti
Udyog Ltd., HAL, Ashok Leyland, Elgi Equipments Ltd., Cummins India Ltd., CPRI, Eureka Hightech,
TATA Motors, AVL Technical Centre Pvt. Ltd., VSSC, BEML, GE India Industrial Pvt. Ltd., Raychem
RPG Pvt. Ltd., Kirloskar Qil Engines Ltd., Indraprastha Gas Ltd., Greaves Cotton Ltd., Wadegati
Labequip Pvt. Ltd., etc. Nearly 40 percent customers were from the automobile sector and 30
percent from Natural Gas sector.

Major calibration/tests carried out at the facility

Calibration of 7 nos. of MFM/LFEs for M/s Ashok Leyland, Hosur/Uttharakhand
Calibration of 30 nos. of DGMs for M/s Elster Metering Pvt. Ltd., Maharashtra
Calibration of 10 nos. of DGMs for M/s Raychem RPG Pvt. Ltd., Pune

Calibration of 4 nos. of 4”, 6” & 16” USFMs for M/s GE Qil & Gas India Pvt. Ltd., Pune

Calibration of 2 nos. of 12” insertion type thermal mass flow meters for M/s Organica Water
Pvt. Ltd., Haryana

Testing of 4 nos. of fans for M/s TATA Toyo Radiators, Pune

Calibration of 6 nos. of air flow meters for M/s Daimler India Commercial Vehicles Pvt. Ltd.,
Tamilnadu

Calibration of 8 nos. of 16” ultrasonic flow meters for M/s GE Oil & Gas India Pvt. Ltd., Pune

Calibration of 18 nos. of 6” & 8" MFM/LFE/blow by meter/insert style venturies for M/s
Cummins India Ltd., Pune

Calibration of 25 nos. of diaphragm gas meters for M/s Indraprastha Gas Ltd., Delhi
Calibration of 9 nos. of 2” to 10” flow nozzles for M/s ELGI Equipments Ltd., Coimbatore
Calibration of 12” vortex flow meter for M/s Thermax Ltd., Thoothukudi

Calibration of 6 nos. of particle counters for M/s IGCAR, Kalpakkam

Calibration of 14 nos. of rotameters for M/s Hindustan Aeronautics Ltd., Orissa

Calibration of 3 nos. of 6”, 8” & 16” ultrasonic flow meters for M/s Sick India Pvt. Ltd.,
Mumbai

Testing of 4 nos. of fans for M/s Universal Heat Exchangers, Coimbatore

Q
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. Calibration of 6 nos. of 1” to 8” mass flow meters for M/s AVL India Ltd., Chennai

J Calibration of 4 nos. of 2”, 3”, 6” & 12” turbine flow meters for M/s Krohne Marshall Pvt.
Ltd., Pune

. Testing of compressor for M/s ELGI Equipments Ltd., Coimbatore

. Calibration of 20 nos. of leak testers for M/s Bosch Automotive India Pvt. Ltd., Karnataka

. Calibration of 14 nos. of sonic nozzles for M/s Raychem RPG Pvt. Ltd., Pune

. Calibration of 8” ultrasonic flow meter for M/s Reliance Industries Ltd., Andhra Pradesh

. Calibration of 36 nos. of rotameters for M/s Wadegati Labequip Pvt. Ltd., Maharashtra

o Testing of blower at site for M/s Hajare Invention Technology, Pune

. Testing of 3” vacuum vent valve for M/s Ventig AS, Norway

) Testing of 3 nos. of fans for M/s Pranav Vikas India Pvt. Ltd., Faridabad

. Site Calibration of 33 nos. of bell prover at M/s Raychem RPG Pvt. Ltd., Pune

. Calibration of 6 nos. of 2” to 8” NB air release valves for M/s Govardhan Das PA, West Bengal

o Calibration of 3 nos. of air valves for M/s Bermad, Israel

Ongoing Project - Air Compressor Certification Facility

The facility is intended for the testing and Certification of Positive displacement type air
compressors (Reciprocating & Rotary) which is accredited by NABL. Right now there is no third
party certification facility available for certification of air compressors which is approved and
accredited by NABL. Beneficiaries include air compressor manufacturers and user industries.
Major equipments were procured in connection with setting up of the above facility. Procurement
of items like flow nozzles, pressure & temperature transmitters, humidity transmitter, power
supply units, tachometer, pressure and differential pressure indicators etc for the Air Compressor
Test Facility were completed.

MoU with AVL Austria

AVL, Austria had visited FCRI for the second time for giving advanced training for FCRI staff for
calibration and tuning of AVL Flowsonix mass flow meters. AFL calibrated several numbers of
Flowsonix mass flow meters of sizes 4” & 6” for various customers like M/s Cummins India Ltd.,
Ashok Leyland, AVL Technical Centre Pvt. Ltd., Kirloskar Oil Engines Ltd., Simpson & Co Ltd., Force
Motors Ltd., etc. during the year.

Site visit for inspection/validation of air flow rig

Inspected the air flow test rig at M/s TATA Motors, Pune for the purpose of validation and
conformance to standard practices. Validation report was submitted to M/s TATA Motors.

Inter Laboratory Comparison Programme

Successfully completed the Inter Laboratory Comparison (ILC) Programme using Critical flow

venturi nozzle as artefact with CEESI, Colorado. /’
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Type approval test

Type approval test on Diaphragm gas meters as per OIML R 137 was completed at AFL for M/s
Secure Meters Ltd., Udaipur. Final report was submitted to the customer.

Participation in Standard Committee Meetings

Attended Weights & measures & BIS Standard Committee meetings related to preparation of draft
standards on gas metering.

9.5 CNG LABORATORY

Proposals

Following proposals were submitted for year 2020-2021:

. 50 Bar Air Test Facility — air supply system and recertification of pressure vessels
. Nozzle calibration at CEESI, USA

. Additional equipment for 50 bar Air Test Facility

. Endurance Test Facility for CNG dispensers and Coriolis mass flow meters

o 50 bar Calibration and Test Facility for FCRI —Accessories for Blowers

Courses/training/seminars/presentations/papers
Coordinated the following gas related courses and delivered lectures:

o Training for the M/s Reliance Gas Transportation Infrastructure Ltd. on “Flow Metering in
Gas Business”

. Delivered a lecture on “Emotional Intelligence, Team Work and Conflict Management” to
In-plant Trainees

. Bimonthly training course on “Gas Flow Measurement/Natural Gas Custody Transfer as per
AGA Standards”

. Customized Course on “Oil & Gas Flow Measurement & CTMS” for ONGC Executives

. Customized Course on “Flow Metering in Gas Business” for GAIL Executives

NG50/250 bar CNG Laboratory

o Danalyzer 500 Control unit of gas chromatograph rectification by the supplier is under
progress.

. CNG Prover mass flow meters calibrated in Water Flow Lab after completion of calibration
in air from CLATF.

ISO 17020 Accreditation for FCRI as Certification Body/ISO 17025 Internal Audit/ISO 9001

o Applications/document requirement for ISO 17020 Accreditation by NABCB were compiled.

o Trade Mark, FCRI logo registration was completed.

A
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9.6 ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)
New/major assignments

Qualification of valve for BARC

BARC is having its own test procedure for qualifying valves for atomic power plant requirement
which includes natural frequency determination by impact hammer method, resonance search
test, vibration resistance test at fixed frequencies and vibration proof test. M/s BARC has placed
a purchase order with a supplier for purchasing valves of 28 different models. In this regard, for
qualifying the vibration test facility, testing was initiated on a sample valve and it was approved by
M/s BARC as FCRI is one of the facilities for performing vibration testing on control valves. During
this year, 15 numbers of valves were tested.

Seismic qualification of control valve by shaker table test

Based on the natural frequency of the valve assembly, it is classified as flexible and rigid valve. For
nuclear application, flexible valves should undergo structural integrity test to prove the operability
of the valve under simulated test condition. For that, shake table test is suggested in ASME QME
1. Valves, having natural frequency of less than 33 Hz has to be tested by using shaker table for
SSE & OBE.

With the facility available at FCRI, testing can be performed for the frequency of above 5 Hz. With
this seismic testing was performed for control valves between the frequency range of 5 Hz to 100
Hz.

Testing/Calibration

Railway applications

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

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

J Vibration and shock tests were conducted on a Air Generation and Treatment Unit (AGTU)
for M/s Faiveley Transport Rail Technologies India Ltd., Hosur as per IEC 61373:2010.

. Vibration and shock tests were conducted on Switch Board Cabinet and smart SBC for M/s
Trinitron Control Systems Pvt. Ltd., Greater Noida, M/s Trolex India Pvt. Ltd. - Bangalore,
Kontact consortium India Pvt. Ltd. - Chennai, Aluminium Industries Ltd., Trivandrum. The

tests were conducted as per IEC 61373:2010.
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o Vibration and shock testing was conducted on a radiator unit for M/s Air flow Equipment
Ltd., Chennai as per IEC 61373:2010

Communication, space, oil & gas and defence equipments

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

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

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

. Sinusoidal vibration, random vibration, shock tests and bump test were conducted on
connectors for M/s VMX HI Connectors, Bangalore.

) Shock and vibration tests were conducted as per STD 810 for M/s KSB MIL Controls Ltd.,
Coimbatore and M/s Paras Defence & Space Technologies Ltd., Chennai for defence
application.

o Shock and vibration testing of Aero frame was done for defence application for M/s L&T
Defence, Pune.
Noise level measurement of gensets

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

Evaluation of noise characteristics

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

0 Sound Pressure Level (SPL) measurement of Fuel Pump Modules were done for M/s Pricol
Ltd., Coimbatore.

. Sound pressure level measurement of Air Vents were done for M/s Motherson Automotive
Technologies and Engineering, Kancheepuram
Packaging validation

. Drop tests were conducted on medical equipments in packed condition for M/s BPL Medical
Systems, Bangalore and M/s Agappe Diagnostics Ltd., Cochin.

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

Seismic qualification test

. Seismic qualification tests of various sizes and types of valves were conducted for M/s
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Bell-O-Seal Valves, Udupi and L&T Valves Ltd., Coimbatore. These tests were conducted
to demonstrate the operability of valve under simulated equivalent seismic and normal
operating conditions and all the tests were witnessed by NPCIL team.

Temperature & humidity test

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

J Dry Heat Test (Non Condensing), Cold Test and Damp Heat, Cyclic (Condensing) test were
conducted on M/s Pricol Ltd., Coimbatore, M/s BPL, Bangalore and for various model
approval tests.

IP Test

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

Special calibrations

. Calibration of 246 accelerometers were done for M/s International Centre for Automotive
Technology, Haryana.

. Calibration of 69 accelerometers done for M/s GE Global Sourcing Pvt. Ltd., Bangalore, along
with 1 sound level meter and 1 vibration meter.

9.7 ELECTRO TECHNICAL AND THERMAL CALIBRATION LABORATORY (ETL)

Electrical calibration

Electrical Calibration Laboratory is equipped with high precision electrical measuring instruments
& multifunction calibrators. 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 also equipped with large fixed point cell calibration system as per ITS-90 standard.

Inthe financial year 2019-20, ETL undertook around 600 calibration jobs to meets the requirements
of around 120 clients from various industries including secondary calibration laboratories of the
country.

On an average, laboratory could attend the calibration of 50 products per 10 clients per month.

Different types of products calibrated in ETL were: Analyser, Anemometer, Clamp Meter, Climatic
Chamber, COD/TKN Assembly, Data Acquisition Modules, Datalogger units, Decade Resistance
Box, Digital Calibrator, Digital Multi Meter, Earth Tester, Function Generator, Glass Thermometer,
HI-Voltage Probes/Tester-up to 1000V, Loop Calibrator, Multi Function Calibrator, Micro Ohm
meter, Oscilloscope, RF Signal Generator, RTD probes, RTD with Data Acquisition Modules, Signal/




o it 34T,

FLUID CONTROL RESEARCH INSTITUTE 32% ANNUAL REPORT

Conditioner, Stop Watch, Temperature Indicator with sensor probe, Temperature calibration
bath, Temperature Gauge, Temperature Transmitter, Thermal Anemometer, Thermo Hygrometer,
Thermocouple probes, Timer/Time interval meter, Triple output DC Power Supply, Universal
Calibrator , Universal counter, Water Bath, etc.

9.8 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY

Business development and techno-commercial activities

o Analysed the requirements of M/s Lakshmi Technologies & Engineering Industries Ltd.,
Coimbatore (now called M/s Chakradhara Aerospace and Cargo) for implementation of an
automated DAS Checkout System for their PS1 RCS Valves being manufactured for ISRO.
Basic costing for the same was prepared to evaluate feasibility.

. An enquiry was received from M/s IDEX India Pvt. Ltd. for Model approval of their Flow
Computer (Model: Tex / SAMPI) as per OIML R117. Offer for the same was submitted and
PO received subsequently.

o Enquiry received from M/s Duncan Engineering for response testing of two sizes of their
Pulse Valves. Offer was submitted for the same. Subsequently order was received for the
Tests and testing setup was organized.

. Order was received and executed for AMCincluding calibration of installed flow measurement
system, level and frequency measurement at Tataguni Pumping Stations of Bangalore Water
Supply and Sewerage Board (BWSSB).

o Subsequent to receipt of order for AMC works, BWSSB evinced interest in implementation of
FMIMS at other sites. The same is being evaluated on site to site basis. A techno-commercial
offer was submitted for one of their sites and the Order is being awaited.

. Successfully implemented a Dynamic Response Testing (DRT) system at Instrumentation
Ltd (Palakkad) for testing of control valves during production for compliance to NPCIL
requirements.

. The BoM for Instrumentation/DAS for the proposed Legal Metrology/W&M project on Gas-
meter test-bench was prepared after discussions with the team. A project proposal based
on the same has been submitted by FCRI.

. An enquiry was received for implementing Data Acquisition System with 100+ Input-Output
channels and custom designed for testing of ISRO Gaganyaan project flight components for
pressure and flow.

o BWSSB has shown keen interest in implementing flow measurement at pumping stations
to understand performance of individual pumps and live monitoring of pumps and energy.
Discussed the same and possible methods with concerned officials. A detailed site
assessment for the same and most appropriate and economic technology solution is to be
given subsequently.

Enquiry was received for FCRI Consultancy for SCADA implementation at three new
proposed Water Treatment Plants (13 MLD, 13 MLD and 26 MLD) of Kerala Water Authority.

V.
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A Techno-commercial offer was submitted to the Projects Division of KWA.

o FCRI has executed a project on implementation of DAS System at Liquid Propulsion Systems
Centre (LPSC), Bangalore. The project has been bagged based on performance of similar
implementation by FCRI during 2016-17.

o FCRI bagged order from LPSC, Bangalore for dismantling and relocation of the older DAS
System at System Simulation Facility. The work has been executed during Feb-March 2020
and subsequently, AMC on the system is being undertaken by FCRI for the year 2020-21.

. An order was received for Model Approval Testing as per OIML R 117 from M/s Advanced
Sys-Tek for their model (Dual Arm Batch Controller/ Model - SmartLoad). The testing was
completed and report submitted.

. FCRI has successfully executed the LPSC Bangalore Project on supply of custom DaQ System
Cycling Unit for Latch Valves during the year 2019-20. The order for supply of second unit
was also executed. This order was received based on successful performance testing the
first DaQ System Actuation Unit supplied by FCRI.

Technology Development and Research Work

. Pressure loss based experimental investigations are in progress in two-phase gas-liquid flow
at the Multiphase Flow Facility at FCRI. The research work which also targets analysis of
data with application of Al and machine learning are expected to yield tremendous benefits
in the area of non-intrusive two-phase flow in Oil industry, nuclear power and chemical
process industry.

. One research scholar (Ph.D) from National Institute of Technology, Tiruchirapally (NITT) is
engaged in experimental testing at the MPFL facility for investigations in air-water flow.

Training and HR activities

The DAS Group was actively engaged in delivery of lectures and demonstrations as part of various
training programmes organized at FCRI. Some of the areas covered are smart instrumentation,
Data Acquisition Systems, flow measurement by electro-magnetic principle and ultrasonic flow
meters, Automated Meter Reading systems, two-phase and multi-phase flows, SCADA/FMIMS
system for water transmission, tank gauging & tank farm management, etc.

9.9 SPECIAL ASSIGNMENTS AND PROJECT GROUP (SAAP)

Summary of activities

150 special test and 70 normal test assignments were completed during the year. An MoU was
finalized for setting up a vibration endurance shaker at FCRI for vibration evaluation of special
purpose valves for BARC. With this facility it will be possible to perform all tests required for
design approval of special valves. Five separate test beds were developed or modified to conduct

tests as per customer requirements. This include:

o Facility of safety relief valve testing at minus 196 deg C
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o Facility of fire environmental testing of valves

. Flow injection valve test facility for M/s LPSC

. Modification of LOCA/MSLB test facility for Severe Accident testing as per NPCILrequirements
. Modification of cryogenic test facility for valve size up to 20” NB

. Modification of High Flow Test Facility for testing three valves

The following projects were started and two of them were completed. Two on-going projects are
also in different stages of completion. This include:

J Surge studies on modified surge tank (New)
J Testing of High Flow Control Valves (HFCV) for BARC
. Erection and commission of automated valve test facility for BARC

. Design and supervision of automated thermal test facility for BARC

High Flow Control Valve Test

A scheme for testing High Flow Control Valves with DM water as test fluid was performed for
M/s BARC, Mumbai. This facility is designed for the performance evaluation of High Flow Control
Valves to verify the design parameters and the life cycle testing at 65 bar pressure and 120 m3/hr
flow rate. The test fluid is DM water and material of construction is stainless steel (SS 304/304L)
for wetted parts of the loop.

Different components of the high flow control valves were tested at Mobile Test Facility in order
to check the individual performance of the items. Test components were tested environmental
temperature test of 150 deg C with required pressure. Operation mechanism for HFCV and
duration of valve opening and closing times were also provided in the loop. Different flow rate
and different upstream and downstream pressure were maintained during the test.

Hot cycle, cold cycle and flow capacity test for M/s L&T Valves Ltd. and M/s BARC

Nuclear application valves of different types and sizes were tested in the special valve flow test
facility. During the test valve performance of seat leakage and operation were monitored and
recorded.

LOCA/MSLB test facility modification

The existing LOCA/MSLB test facility was modified to meet the revised test specification of NPCIL.
The facility was modified to meet the required temperature and pressure at saturated steam
pressure.

Severe Accident Test simulating rig for NPCIL

NPCIL has requested FCRI to set up a severe accident test facility to qualify the instrumentation
parts employed in nuclear power plants. This facility needs supersaturated steam environment for
a duration of 7 days inside the test chamber. The MSLB facility available with SAAP was modified

A




o it 3T, i

FLUID CONTROL RESEARCH INSTITUTE 32% ANNUAL REPORT

and automated to create the temperature, pressure and humidity requirements set for the in the
test profile. One control valve and one On/Off valve was tested for severe accident conditions.

Testing of Electro Mechanical Injection Valves for LPSC

Liquid Propulsion Systems Centre (LPSC), Thiruvananthapuram, requested FCRI for conducting
high flow tests on their PS1 and PSOM Secondary Injection Thrust Vector Control (SITVC) system
valves which are used to control the flow of Strontium per Chlorate into the main exhaust of PSLV
launch vehicles. The PS1 and PSOM valves are actuated by a DC motor and the valve opening is
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 so as to meet the
test requirements. The required flow will be developed by a multistage centrifugal pump. A 3”
NB loop is provided for testing the valves. The flow rate through the test loop will be monitored
using two flow meters. Pressure and temperature of test fluid (DM water) will be monitored by a
pressure transmitter (PT) and a temperature transmitter (TT), respectively.

Surge studies on modified surge tank

In order to protect the Intermediate Heat Exchangers of Prototype Fast Breeder Reactor from
the effect of pressure surges, a surge tank is provided in the hot leg. This tank will absorb the
pressure surges developed in any of the secondary loops. Flow rate into and from the tank will
be same during steady state conditions. There is always the possibility of gas entrainment in a
system that has a liquid-gas interface. Surge tank is also a system with sodium-argon interface.
Any entrainment of argon gas into the secondary sodium reduces the effective heat transfer in
Intermediate Heat Exchanger and SG, source of Cavitation in pumps and it cause operational
problems of continuous feed and bleed of cover gas, thus leading to unfavourable reactor operating
conditions. Hence, the entrainment of argon gas from the surge tank in to the secondary sodium
system is an undesirable phenomenon and has to be avoided. In order to study the effect of inlet
velocity of secondary sodium flow on sodium surface and its implication on argon entrainment in
surge tank, an experimental study was planned with water loop. Water and air above it simulate
the sodium argon interface. To study the dynamic behaviour of the system, a full scale model was
selected for the study.

Other tests performed include

Cryogenic testing of valves up to 20” NB was tested from 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

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

MSLB testing of control valves and actuators
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o Thermal cycle and life cycle testing of valves for nuclear application

. Hot cycle testing of valves

. Burst pressure testing of different components

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

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

A total of 41 flow products were calibrated/tested in LWFL/VCRC.

The Testing/Calibration activities done in Large Water Flow Laboratory (LWFL) were as given
below:

Calibration of EMF meter of size 1200 mm for M/s Siemens Ltd.

Calibration of an ultrasonic Flow meter of size 1000 mm for M/s Jain Technologies Co. Ltd.,
Korea from Adept Fluidyne Pvt. Ltd.

Calibration of EMF meter of size 900 mm for M/s Siemens Ltd.

Calibration of EMF meter of size 700 mm for M/s Siemens Ltd.

Calibration of EMF meter of size 600 mm for M/s SBEM Pvt. Ltd.

Calibration of EMF meter of size 500 mm for M/s SBEM Pvt. Ltd.

Calibration of venturi meter of size 1130 mm for M/s Minco Ltd.

Calibration of a venturi meter of size 1130 mm for M/s Minco Ltd.

Calibration of an venturi meter of size 700 mm for M/s Hydro Pneumatics Pvt. Ltd.

Calibration of a globe valve of size 500 mm (13 Ton) for M/s Emerson Process Management
Chennai Ltd.

Calibration of a traversing pitot tube of size 1800 mm in 600 mm pipe for M/s Minco India
Flow Elements Pvt. Ltd.

Calibration of EMF meter of size 750 mm (02 Nos) for M/s Zenner Aquamet India Pvt. Ltd.
Testing of basket filter of size 16” for M/s Procedyne Engineers

Calibration of EMF meter of size 600 mm and 450 mm (2 Nos) for M/s MCGM, Mumbai.
Calibration of venturi meter size 750 mm for M/s Star-Mech Controls (I) Pvt. Ltd.

3 Calibration of venturi meter size 600 for M/s Star-Mech Controls (I) Pvt. Ltd.

Testing of butterfly valve of size 28” for M/s Emerson Process Management Chennai Ltd.
Calibration of venturi meter size 700 mm for M/s Hydro Pneumatics Pvt. Ltd.

Calibration of venturi meter size 600 mm (2 nos.) for M/s Hydro Pneumatics Pvt. Ltd.

Testing of butterfly valve of size 24” for M/s Emerson Process Management Chennai Ltd.
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o Calibration of orifice meters 28” and 36“ (2 nos.) for M/s Minco Ltd.

. Testing of butterfly valve of size 16” for M/s Emerson Process Management Chennai Ltd.
. Calibration of EMF meters 24” for M/s Adept Fuidyne Pvt. Ltd..

The following commercial tests were conducted at VCRC:

. Torque testing and friction loss test of butterfly valve of size 6” for M/s Bray Controls.

o An 80 mm DSH spray nozzle for M/s Circor Flow Technologies India Pvt. Ltd.

. 40 mm DSH spray nozzle (2 nos.) for M/s Circor Flow Technologies India Pvt. Ltd.

. 25 mm DSH spray nozzle (6 nos.) for M/s Circor Flow Technologies India Pvt. Ltd.

. FL testing of 2” globe valve at VCRC for M/s Mascot Valves Pvt. Ltd.

o CV testing of 2” globe valve at VCRC for M/s Mascot Valves Pvt. Ltd.

9.11 COMPUTATIONAL FLUID DYNAMICS (CFD)

CFD analysis of fluid flow problems using CFD Packages: FLUENT-6 & ANSYS FLUENT

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

Major CFD simulations done are detailed below:

. CFD analysis of flow through different pipe flow systems with valves and flow straightners
. Study of hydraulic design of pump sumps and intakes

. Flow simulation for torpedo at different positions during yawing, rolling and pitching

. Two phase flow simulation through weirs

o Analysis of flow through butterfly valves.

o Multiphase flow simulation in pipes
o Flow simulation in natural gas pipe line
. Flow simulation in air vents

. Two phase simulation of tank filling using water

J Mixing of hot and cold water in a closed chamber

. Study of effect of wall function in flow assisted corrosion in pipe bends
. Fluid flow and thermal simulation in coaxial heat exchanger

. Steady and unsteady multiphase flow analysis through globe valve

Training

A two days CFD course was conducted at FCRI during August 6-7, 2019.
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9.12 PHYSICAL STANDARDS LABORATORY (PSL)

During the year, the re-assessment for mechanical calibration by NABL was successfully completed
and achieved improved CMCs in pressure parameter.

Among the various tenders submitted, three major bids were successful and the orders were
secured for the first time — calibration of standard weights and loadcells for IPRC, Mahendragiri
and dimensional verification of orifice meter runs for M/s ONGC, Ahmedabad. All these orders
were executed as per schedule during the year.

Major assignments

Following are the organizations for which major assignments covering Dimensional, Mass, Volume,
Density, Viscosity, Pressure, Torque and Force calibration were taken up in the laboratory:

M/s Air Force Station (Bidar and Sulur), Ashok Leyland (Hosur), Ateq Systems Analytic India Pvt
Ltd., Avt McCormick Ingredients Pvt. Ltd., Craftsman Automation Ltd., Dairy Training Centre
(Alathur), Efco Maschinenbau India Pvt. Ltd., Endress + Hauser Flowtec India Ltd., Gail India Ltd.,
GE Oil & Gas India Pvt. Ltd. (Dresser Valve Division), Geeco Enercon Pvt. Ltd., Gilbarco Veeder
Root India Pvt. Ltd., Godrej & Boyce Mfg.Co.Ltd., Hindalco Industries Ltd., Hindustan Organic
Chemicals Ltd., HLL Lifecare Ltd., HTA Instrumentation Pvt. Ltd., Indian Calibration Services, Indian
Oil Corporation Ltd.(Cochin), Instrumentation Ltd. (Palakkad), ISRO Propulsion Complex, Kancor
Ingredients Ltd., Kerala State Pollution Control Board, L-Tech Engineering Services, Metro-Mac,
MSME Development Institute, National Institute of Wind Energy, Naval Aeronautical Quality
Assurance, NLC India Ltd., Nuclear Power Corporation of India (Kaiga), OEN India Ltd., Oil and
Natural Gas Corporation Ltd., Oorja Technical Services Pvt. Ltd., Petronet LNG Ltd., Prodair Air
Products India Pvt. Ltd., Prompt Engineering & Trading Services Co., Raychem RPG Pvt. Ltd.,
Southern Railway, Sree Chitra Tirunal Institute for Medical Sciences & Technology, Sunrise Institute
of Medical Sciences, Synthite Industries Ltd., Syscon Calibration Centre Pvt. Ltd., The Aluminium
Industries Ltd., The Government Analyst, Transcal, Vedanta Ltd., Vibsons Scientifics (India), Vikram
Sarabhai Space Centre, V-Tech Instrumentation Lab (India) Pvt. Ltd.

Major site works

Following onsite calibration jobs were successfully completed:

o Weighing balance for M/s Excel Assay & Hallmarking, Thrissur

o Weighing balances for the Govt. Analyst Lab, Ernakulam

. Weighing balances for M/s IDEAL Rubber Crumb Factory, Mannarkkad
J Pressure gauges for IPRC — Mahendragiri

. Weighing balance for M/s Malabar Latex, Thrissur

Dimensional verification of Orifice Meter Runs as per AGA Report No.3 for M/s ONGC,
Ahmedabad

Precision Weighing balance for M/s Simpson & Co. Ltd., Chennai

Surface plates for M/s Southern Railway, Trichy
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. Weighing balance for M/s State Farming Corp., Punalur

. Weighing balances for M/s The Travancore Cochin Chemicals Ltd., Kochi
. Weighing balances for M/s VSSC, Thiruvananthapuram

. Weighing balances for M/s Yamuna Roller Mills, Thrissur

Services to overseas customers

. Dimensional and pressure instruments were calibrated for M/s MetroMac, Dubai, UAE
. Pressure instruments were calibrated for M/s MetroMac, Dubai, UAE

J Pressure instruments for M/s V-Tech Instrumentation, Sharjah, UAE

. Pressure instruments for M/s Prompt Engineering & Training Services Co., Doha, Qatar
9.13 TRAINING

International Training Programme

An ITEC (Indian Technical and Economic Cooperation Programme) training course sponsored by
Government of India, Ministry of External affairs titled “Oil, Water & Gas Flow Measurement &
Control Techniques & Standards” was conducted from 20th August — 21st October, 2019. Nine
participants from Tanzania, South Sudan, Ethiopia, Bhutan, Sudan, and Bangladesh participated
in the programme.

National Training Programme

The following National Training Programmes were conducted during the year 2019-20:

o Liquid Hydrocarbon Flow Measurement and Custody Transfer

J Water Transmission and Distribution Course

o On the Job Training for Field Engineers

. Basics of Computational Fluid Dynamics

. Gas Flow Measurement/ Natural Gas Custody Transfer as per AGA

. Metrology, Pressure, Thermal & Electro Technical Measurements and Calibration

. Control Valves & Actuators

. Advanced Flow Measurement & Instrumentation-Principals and Practice

A total of 45 officers from various organizations participated in the training programmes.

Customized Training Programme (National)

As per the requirements of the customers, FCRI has conducted 6 customized courses at FCRI. A
total of 85 participants attended the course. The topics of the courses are given below:

. “Flow Metering in Gas Business” for Reliance Engineers (2 batches)

. “Length, Mass, Volume/Physical parameters” for Legal Metrology officials
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o “Flow Metering in Gas Business” for GAIL Engineers (2 batches)

. “Metrological Verification, Calibration and Uncertainty Calculation” for Engineers of
M/s SGS Gulf Ltd., Dubai

. “Oil & Gas Flow Measurement & CTMS” for ONGC Executives
. “Thermal Calibration” for SITRA officers

FCRI has also conducted in-plant training for students in last year at FCRI. 79 students attended
the training programme. A three months duration Post Graduate Certificate programme for fresh
Engineers was conducted. Industrial visits were also facilitated for 782 students from various
Colleges.

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

Summary of tests/calibrations

About 803 flow meters/flow products were Calibrated/tested in High Pressure Test Facility (535
nos.)/Wind Tunnel (268 nos.) during the period 2019-20.

Major customers

Customers include all leading companies from Oil & Gas sector like M/s GAIL, Gujarat Gas Company
Ltd., Mahanagar Gas Ltd., automotive industries like M/s Motherson Automotive Technologies
& Engineering, ARAI, Bosch Ltd., Volvo India Pvt. Ltd., Ashok Leyland, Cummins India Ltd., TATA
Motors, AVL Technological Centre Pvt. Ltd. and industries like M/s Eureka Hightech, CPRI, BHEL,
Air India Engineering Service Ltd., HAL, VSSC, Kirloskar Oil Engines Ltd., etc.

Major calibration/tests carried out at the facility

Calibration of 77 TFM/RPD for M/s Gail Gas Ltd., Agra

Calibration of 37 VFM/MFM for M/s Endress+Hauser India Pvt. Ltd., Mumbai

Testing of 73 VFM/MFM (hydro test) for M/s Endress+Hauser India Pvt. Ltd., Mumbai
Testing of VFM/MFM (hydro test) for M/s Emerson Process Management Pvt. Ltd.
Calibration of MFM for M/s Bhagyanagar Gas Ltd., Hyderabad

Testing of 22 air vent for M/s Motherson Automotive Technologies, Chennai

Testing of 10 control valve (CV test) for M/s Emerson Process Management Chennai Ltd.
Calibration of 9 LFE for M/s ARAI, Pune

Calibration of 16 MFM for M/s GAIL Gas Ltd., Bangalore

Calibration of 4 VFM for M/s ISRO, Tirunelveli

Calibration of 10 anemometer for M/s Electronic Equipments Pvt. Ltd., Chennai
Calibration of 50 cup type anemometer for NIWE, Chennai

Calibration of 12 anemometer for M/s Godrej & Boyce, Chennai
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. Calibration of 6 anemometer for M/s Pfizer Health Care India Ltd., Visakhapatnam

NABL AUDIT
Successfully completed the NABL audit for calibration parameters of HPTF facilities and facility
received reaccreditation for the period 2019-21.

Project proposals

50 bar Air Test Facility

A Proposal for setting up of a 50 bar Air Test Facility was prepared. The objective of 50 bar Air Test
Facility is design, procurement, installation and commissioning and certification of a re-circulating
calibration loop with air as medium. The loop works up to 50 bar pressure and line size up to 12”
NB.

Specification

Flow rate : 7000 m%¥h

Max. Pressure : 50 bar A

Max. Line size : 12” NB (300 mm)

No. of Blowers : 2 (2500 m¥h & 4500 m%¥h) from James Howden
Pressure rise : 5 bar

Medium : Air

Breather & Air Release Valve Test Facility

A Proposal for setting up of a Breather & Air Release valve test facility was prepared to submit to
DHI&PE. The objective of Air Release valve test facility is design, procurement, installation and
commissioning of test circuit to evaluate the discharge capacity of air release valve, breather
valve, venting devices etc.

Specification

Flow rate : 6500 m%*h

Max. Pressure : 1000 mbar

Max. Line size : 12” NB (300 mm)
No. of Blowers : 1

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

OPINION

We have audited the financial statements of “FLUID CONTROL RESEARCH INSTITUTE” (an
autonomous body registered under the Societies Registration Act, 1860) (hereinafter called “the
FCRI”), Kanjikode West, Palakkad - 678623, Palakkad, Kerala, which comprise the Balance Sheet
as at 31st March 2020, the Income & Expenditure account and the Receipts & Payments Account
for the year ended on that date and the notes to the financial statements, including a summary
of significant accounting policies.

In our opinion, and to the best of our information and according to the explanations given to us,
the accompanying financial statements are prepared with all material aspects and give a true and
fair view in conformity with the accounting principles generally accepted in India of the state of
affairs of the FCRI as at 31 March 2020, its excess of income over expenditure and the cash flows
for the year then ended.

BASIS FOR OPINION

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

RESPONSIBILITIES OF MANAGEMENT FOR THE FINANCIAL STATEMENTS

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

In preparing the Financial statements, the management is responsible for assessing the ability
of the FCRI to continue as a going concern, disclosing, as applicable, matters related to going

A
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concern and using the going concern basis of accounting unless the management either intends
to liquidate or to cease operations, or has no realistic alternative but to do so.

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

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

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

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

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

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

0 Conclude on the appropriateness of the management’s use of the going concern basis of
accounting and, based on the audit evidence obtained, whether a material uncertainty
exists related to events or conditions that may cast significant doubt on the FCRI’s ability
to continue as a going concern. If we conclude that a material uncertainty 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 conclusions
are based on the audit evidence obtained up to the date of our auditor’s report. However,
future events or conditions may cause the FCRI to cease to continue as a going concern.

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

We communicate with the management regarding, among other matters, the planned scope and
timing of the audit and significant audit findings, including any significant deficiencies in internal

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

REPORT ON OTHER LEGAL AND REGULATORY REQUIRMENTS

Further, we report that:

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

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

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

For Ramachandran & Ramachandran Associates
Chartered Accountants
FRN: 005043S
Place : Palakkad
Date : 22.07.2021

S. Ramachandran

Partner

M No: 029313

UDIN. 21029313AAAAIM1743

Note: We had issued our report on 30.12.2020 bearing UDIN 21029313AAAAC7916. The
then Chairman of Governing Council (FCRI) Ms. Sukriti Likhi has been transferred out and Ms.
Nidhi Chhibber has been appointed as Chairman of Governing Council (FCRI) with effect from
07.05.2021. This report dated 22.07.2021 is issued at the request of FCRI.

4
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
BALANCE SHEET AS ON 315" MARCH 2020

(In Rupees)
Particulars Schedule No.| Ason 31.03.2020 As on 31.03.2019
SOURCES OF FUND
Capital Fund [ 131,23,17,408.23 122,32,87,140.23
131,23,17,408.23 122,32,87,140.23
APPLICATION OF FUND
Fixed Assets Il
Gross Block 80,48,92,384.15 79,09,35,955.44
Less: Depreciation 55,92,62,999.05 53,16,20,993.12
Net Block 24,56,29,385.10 25,93,14,962.32
Capital Work-in-Progress 6,08,38,734.32 6,14,42,199.40
Current Assets 1] 112,12,58,776.70 100,34,66,991.95
Less Current Liabilities v 11,54,09,487.89 10,09,37,013.44
100,58,49,288.81 90,25,29,978.51
131,23,17,408.23 122,32,87,140.23

Palakkad
22.07.2021

In terms of our report of even date
For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.005043S)

G. Sundaravadivel
Director (i/c)

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

S. Ramachandran, B.Com, F.C.A.
Partner
M.No0.029313

A




R, 91T af

FLUID CONTROL RESEARCH INSTITUTE 32% ANNUAL REPORT

A

FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2020
(In Rupees)
Schedule No. Current Year Previous Year
INCOME
Realisation from Sponsored Projects 46,06,502.00 3,99,93,367.40
Income from Calibration/Testing 16,86,54,584.63 15,79,89,695.49
Training & Seminar 86,49,392.00 1,27,79,708.16
Interest 8 4,56,79,902.00 4,10,80,208.00
Other Income 9 3,17,586.52 2,67,894.14
Total 22,79,07,967.15 25,21,10,873.19
EXPENDITURE
Salaries & Allowance 1 9,07,79,964.84 8,99,43,182.26
Other Expenses for Employees 2 1,81,20,704.50 62,99,918.00
Seminar & Training Expenses 3 44,25,123.00 51,24,557.50
Postage, Telex, Fax & Telephone 4 5,90,882.00 2,18,720.00
Travel & Conveyance 5 9,22,762.50 12,18,935.00
Repairs & Maintenance 6 36,21,054.00 28,61,274.00
Printing & Stationery 2,23,001.00 4,14,508.00
Electricity Charges 1,09,49,758.00 1,03,47,612.00
Water Charges 5,37,714.00 4,79,003.00
Bank Charges 37,381.47 59,092.20
Calibration Charges 12,07,378.00 21,68,201.00
Consumables 15,67,018.31 11,10,194.27
Sponsored Project Expenditure 25,70,431.80 1,53,48,194.16
Depreciation 2,80,58,297.23 2,97,90,305.85
Other Charges 7 29,71,113.50 25,83,006.90
Total 16,65,82,584.15 16,79,66,704.14
Excess of income over expenditure 6,13,25,383.00 8,41,44,169.05
Grand Total 22,79,07,967.15 25,21,10,873.19
Palakkad In terms of our report of even date
22.07.2021 For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.005043S)
G. Sundaravadivel Nidhi Chhibber, I.A.S. S. Ramachandran, B.Com, F.C.A.
Director (i/c) Additional Secretary Partner
Chairman (GC-FCRI) M.No0.029313
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2020

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

Grant-in-Aid for External
Projects

Interest

TDS Refund

Other Receipts

Earnest Money Deposits

Security Deposit

22,76,19,067.87
88,77,635.00

15,56,520.00

36,36,322.00
2,31,50,630.00
4,20,757.20
3,84,000.00
2,18,650.00

Salaries & Allowances
Other Expenses Employees
Printing & Stationery

Repair & Maintenance

Seminar & Training

Electricity & Water Charges
Telephone & Postage
Travelling Expenses
Calibration Charges

Consumables

Miscellaneous/Other Charges
Security Deposit

Short Term Deposits

Loans & Advances to Employees
Sponsored Projects

Earnest Money Deposits
Closing Balance

Cash

Bank

(In Rupees)
Receipts Amount Payments Amount
Opening Balance :
Cash 11,097.00 | F3yment to Suppliers & 1,19,66,630.00
Contractors
Bank 13,86,332.88 | Other Liabilities 3,29,55,160.50

8,47,13,822.00
60,24,329.00
2,36,010.00

48,45,098.00

35,88,046.00

1,16,35,545.00
6,86,106.00
7,62,738.00
14,47,865.00

18,83,882.00

31,89,808.97
4,36,849.00
9,37,24,668.00
7,61,912.50
60,15,229.80
4,42,248.00

21,915.00
19,23,149.18

26,72,61,011.95

26,72,61,011.95

Palakkad
22.07.2021

G. Sundaravadivel
Director (i/c)

In terms of our report of even date
For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.005043S)

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

S. Ramachandran, B.Com, F.C.A.
Partner
M.No0.029313
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SCHEDULE |
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CAPITAL FUND

Particulars

Current Year
Rs.

Previous Year
Rs.

Opening Balance
Grant-in-aid received during the Year

Excess of Income over Expenditure

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

Less — Transfer to Plan Corpus Fund

FCRI R&D Fund

Plan Corpus Fund

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

35,32,00,000.00

53,59,38,506.68
0.00
8,41,44,169.05
62,00,82,675.73
53,13,967.00
4,64,00,000.00
3,77,00,000.00
54,12,96,642.73
36,28,90,497.50

31,91,00,000.00

131,23,17,408.23

122,32,87,140.23

4




it a0 s

ANNUAL REPORT

32ND

FLUID CONTROL RESEARCH INSTITUTE

ov°'66TZYPT9 | TEVELBEBD9 SSIUO0Ud NI NHOM TVLIdYD
CET96VTE6ST| 01°S8E6TISYZ| S0°666C9C6SS | 0€'T6C9TY | €7°L628508C| TT'€660CITES | ST'¥8ET68V08 | 00°'T6TL6Y | TL'6T9ESYYT | 00°0 P¥°'9565€606L V1oL
96°'TECEI6IT | 88'96ES9LYT | £9°0SLV619 80°SELOTCT | 6S'STOVLGE SS°L¥T0960C 00°006¢¢C SS'LYTLE60T T6°€T ALMIDVA 1S3L 14
89'CVLIS8TT | LV €9L9TV0OT £9'v69t670C TT6L6VEVT | 9V'STL6S88T v1'8SVTTLOE 000 Y1'8SYTTLOE 16°€T ALNIDVA 1531 ¥v8 0SZ OND
L9°6¥9079%C | 9T’ ¥EBOTITTC C0°LTSLS0SE TP'G9SEE0E | T9'T96€ECOCE 8C'T9€89999 00°0SL€ 8C'TT917999S 16°€T av1 MOTd 431V 394V
18°£56S709 SY'T08Y0€S GS'TTEBSSL 9€'T8LISL 61°0€52089 00°€ETTY98CT 00°'S290T 00'881€S8¢CT T6°€T INFINIOVYNVIN HILVM HO4 FHLINID
€6°£959T€C €1°9206€£0C £8°89698¢EY 08°'TYSLLT L0°LTV60TY 00°'5665¢19 000 00°'S665CY9 T6°€ET av1 N3LSAS A3aa3giNg
8ECr0601T TE0TC6ECT EV'SE6TLST L0°2€869T 9€'E0TESET VL 'SYTT9LE 000 VL SYTCILE T6°€ET aV1ONINIVYLTVYNOILVYN
€8°745600T 8C'¥789.88 6€°6SV8LLT GG'888TCT ¥8°0L5959T L9°€VT999C 000 L9°EYT999C T6'ET av13ISVYHdILINN
ST°69¢S0TY 90°09%0TLE ¥6'7950€SS 60'8ST1CS S8'907600S 00°'SC0TVZ6 00°'67€9¢CT 00'949%T16 T6'ET V83 103104d TV4INID
T19°SSLS€EC C0°€00TTC 86°SYTSY6 6S°CSLYT 6E°€6E0C6 00°'6¥T9STT 000 00'6¥T9STT T6°€ET ANVYD 190N
€9°9€L181T 20°692€91 86°€9T9T8 19°£9¥8T LE€969L6L 00°€EV6LE 000 00°€EEV6L6 T6'€T ALMIDVAH 1S3L ININOO6
95°SL9T91T SLPS6LTET OT'88€ELCTL 18°0CLYPT 6C°£997869 G8TrESYY8 000 S8TYESYY8 T6'€T ALMIDVA 1S3L ININOOT
9/'799S6 99°6L6L8 ¥€°8850CL 0T'€89L ¥T'S06CTL 00°895808 000 00°895808 T6°€ET ALMNDVA 1S31 31IS
T6°'T9SC6TT CT'LLYT0TT E€V'6€796L6 6L°'¥8006 ¥9°'¥ST90L6 GS'9T/8680T 000 SS'9T/8680T T6°€T ALMIOVA 1S3L NOILVYEIA|
6T°TC680T v L1801 9Y'SESESYT S6°€0TY TS TEVBLYT 0£°7S€88ST 000 0,'CS€E88ST T6'€T ALNIDYH AIN
9'6¢T8CL0T €T LISEVYE ¥£'18LTT¥0C LETISY8CT | LE'6TTBETGT £6'817€9986C 000 £6'87€9986C T6'€T 13S5d
9'85600L 99'606¢SS 89'8686T06 §59¢8T €5°99LTvT £L'6S68LL8 7€'8087LS6 006881 00°6LLY6 V€'8166L176 T6'€ET Advdan
LT°T9T9YS TS €ELVI6Y 0T'9ve8ee 99'88961% VS ELLTETE TL'SE6BLLE 000 TL'SE68LLE T6°€ET JYINID NOILVLININNDOOA 8 ONINIVYHL]
£'160880¢C L¥'0600£8T TLv0TLYS8 LT°'T008TC YY" €0C6CES 8T'S6CLIVOT 000 8T'S6CLIYOT 16°€T SYINOILIANODYIV
¢S'SC608TE SY'TETIL8T T8'ETCT8ELT LO'T8TBEE YL TEBEVOTT 97'SPEBSTST 00°L8YEE 97'8S81CCST 16°€T SNOILVTIVLSNI '8 SYYOM J1410313
8¥°0CL9 99°'98.S 09°LY¥679 8've6 8L°C15879 9C'EETSE9 000 9T’ €€TSE9 T6°€T JINVL AV3IHYIAO 1331S
G8°€098€L 89°CCTESL €0°LTV6STT L6'ET66TC | ¥T'989TSE 98'759.20C TL'6¥STT6C 00'880LSC | 00'6LE£€0V TL'85799.LC 68°SC SIDIHIA
C0°€C0T98 8/°L68S00T 96'TT896€E 8L°0SSY6T | COvLVYCT CL'888997¢€ vL°60L20VY 00'TZ8EC | O0'CTIOETE VL TT6LTEY T6'€T SIN3INGIND3 301440
EV8'T6ESSTS | YT 'CT9T66Y 8C'90T¥89Y 09'69L79¢ 89'9E€ETCVY CS'8TL9196 000 TS'8TL9L96 00's A1ddNS Y31VM 8 IOVNIVHA AVOY
88'98€679¢C 6%°'59058¢¢C 98°'8EV8T66 6€°0CEYIE LY'8TTYSS6 SEY0SEOTCT 000 SEP0SEOTTT 0T'8T SIINLXIH 8 IUNLINYNS
78'SLET86E LT'9LL86TE 90°'898t¢STE G9°SETT69 T¥'2€97€EB0€E €T YPY9ETBYE 00'9€98 €7°800ST8YE 000t SVd 8 ¥3LNdINOD
LL°068787 St 12¢S9SY 9S9'TTECITS CE'69€EBT YT TY6EETS TO'€EE8BTIS 000 TO'€EE8BTIS 16'€T dOHSYYOM
S0'S9CSTECT 79'L8LBEVCT 8T LLV9S601 EV'8S6TEST | S8'8ISYIY6E 06'797S6EES 00°T8¥SS9T 06'€8LBELTS 16°€T ALNIDVA 1531 34NSSI¥d HOIH
61°088S5¢CT 96°'€9SLTT VS'6TEV0CT €7°91€8 TE'E0096TT 0S'€88TCET 000 0S'€88TCET T6°€T Y3QINVHD JIOHDANVINIH
S9'206688€ TT'E8PTESE LTILTSTIET ¥S'LTS8CY €£°859969¢C1 8€'65995991 00'8600L 8€'T9598991 T6°€T av1MO14 110
96°€88YC¢6ST | 9€°9691V9LST | 96°098LE6CE 09'7S8SLET | 9€90079S0€ CE'LSST0L8Y 00°£99ST¢C C€°'06898191 T6°€T av1NOILVYHEIA 8 3SION
v 7859¥59 ¥0°20860CL 0v'L68TSY6€E o' TLYTL8 9Z¥6LS8¢€ 7'6691999t 00°'T69S€ST t¥°8009¢TSY T6°ET | 9V1NOILVLNINNYLSNI B SOINOYLOTTI
€€°0L0TTE 88'ETBELT 9T SEVIVVE SP'9SCLT 18'8LT6CVE YT'67C0VLE 000 Y16vC0vLE 16°€T a1 ONILSIL IVIYILVIN
GL'8067968T | €C°€8C68L0C | €S°080LEV6E ¢S'YIvLvLT | TO'9T96899€ 9/'€9€9¢C09 00°'6€8ELSY 9/L'¥TSTS9SS T6°€T aV1 QYVANVYLS TVIISAHd
€9°L66GSEL CL6TEVLI9 LEETLBSEEY T6°L/L9T89 9¥'sv08.9TY 60°€V07€00S 000 60°€¥07€00S T6'ET av1 MO HIv
66'VLVSL6S Tv'6C6TLE9 ¥¥'990260S€ 85°099565 98°'S0v96tvE S8'S66V9VTY 00°'STTE66 S8°088TLY0Y T6°€T av1MOTd ¥3LVM
€S'€80CCSEE | 94°699CSPCE | 89'8L08CTLS 8V'80E€CYYE | T'0LLS8IES v'87.08568 TL'V68CLET €L°€S8L0TL8 00°0T (av1) SONIaTINg
Y'v06CVSTS LS'E6ESB68Y | 00°LE96LLLE €8°LeV/LLST | L1°60TC0TSE LS'0€059498 00°LT661 LS'ETTSVL98 00's (NWav) soNiating
00T 00T 000 000 000 00T 000 00T ANV
610ZE0TE | O0TEUTE | OZ0ZEOTE | SO | oo ouioy| 6WZYOTO | OZ0ZEVTE [ suommpaq| suomppy | e | 610TYOTO | ooy e
’20|g 19N uonepasdag yo0|g ss049 )

(s@adny uj)

S13SSV @iaxid 11 31Na3aHIS




R, 91T af

FLUID CONTROL RESEARCH INSTITUTE 32% ANNUAL REPORT

SCHEDULE 11l
Current Assets, Deposits & Advances
Particulars Current Year Previous Year
Rs. Rs.
CURRENT ASSETS
Cash in Hand 21,915.00 11,097.00
Bank 19,23,149.18 13,86,332.88

Short Term 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

63,35,74,796.00
39,67,44,338.00
51,680.00
1,31,469.90
4,30,539.76
3,25,41,592.33
2,35,369.00
7,75,641.86
13,01,628.00
69,824.00

22,49,613.20
2,20,98,970.50
1,61,416.00
7,10,000.00
2,76,72,002.97
5,26,931.00
37,900.00

53,40,45,722.00
33,28,50,580.00
1,07,920.00
1,37,681.53
4,18,980.07
6,22,35,597.67
1,00,601.00
15,94,442.10
12,04,834.00
4,59,946.00

22,49,613.20
2,44,11,145.50
3,98,192.00
7,10,000.00
4,01,61,735.00
9,44,672.00
37,900.00

112,12,58,776.70

100,34,66,991.95

4
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Particulars Current Year Previous Year
Rs. Rs.
Sundry Creditors 11,48,881.00 50,14,024.00

EMD — Contractors

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

Advance from Customers

Other Liabilities

Liability - Contractors

Provisions

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

27,81,075.00
32,05,819.15
5,60,000.00
3,35,000.00
2,50,85,269.08
1,91,81,251.21
16,08,502.00
4,31,66,073.00

11,54,09,487.89

10,09,37,013.44

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

6,41,57,190.84
93,13,873.00
31,22,670.00
17,74,137.00

6,55,38,201.26
93,26,531.00
33,91,194.00
16,43,761.00

Security Expenses 22,65,164.00 18,45,920.00
Incentive 1,01,46,930.00 81,97,575.00
9,07,79,964.84 8,99,43,182.26

SCHEDULE 2 Other Expenses for Employees

Particulars

Current Year

Previous Year

Rs. Rs.
Staff Welfare Expense 13,27,921.50 16,92,403.00
Medical Expenses 3,32,725.00 4,71,130.00
Gratuity 1,26,76,145.00 0.00
LTC 75,401.00 8,53,509.00

Provision for EL encashment

37,08,512.00

32,82,876.00

1,81,20,704.50

62,99,918.00

A
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SCHEDULE 3 Seminar & Training
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Particulars

Current Year

Previous Year

Rs. Rs.
Course & Training 2,36,974.00 3,48,177.50
ITEC Expenses 36,50,905.00 41,39,385.00
Seminar & Course 5,37,244.00 6,36,995.00

44,25,123.00

51,24,557.50

SCHEDULE 4 Postage Telex Fax & Telephone

Particulars Current Year Previous Year

Rs. Rs.
Telephone & Fax 57,650.00 60,445.00
Postage & Telex 5,33,232.00 1,58,275.00

5,90,882.00

2,18,720.00

SCHEDULE 5 Travelling & Conveyance

Particulars

Current Year

Previous Year

Rs. Rs.
Travelling Expense 9,22,762.50 12,17,672.00
Conveyance 0.00 1,263.00

9,22,762.50

12,18,935.00

SCHEDULE 6 Repairs & Maintenance

Particulars Current Year Previous Year
Rs. Rs.

Building 2,16,596.00 7,44,435.00
Electrical Installation 5,76,300.00 5,96,135.00
Vehicle 50,368.00 1,39,307.00
Office Equipment 0.00 4,250.00
Machinery & Equipment 23,95,934.00 11,85,255.00
Trainees Hostel 33,932.00 49,181.00
Other Assets 3,20,767.00 1,01,804.00
Staff Quarters 10,349.00 29,399.00
Furniture 16,511.00 11,400.00
Road & Drainage 297.00 108.00
36,21,054.00 28,61,274.00

4
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Particulars Current Year Previous Year

Rs. Rs.
Customer service and hospitality 1,79,070.00 1,89,918.50
Freight & Cartage 2,07,778.00 1,53,824.00
Advertisement Charges 3,89,251.00 2,14,597.00
Audit Fees 10,000.00 15,000.00
Legal Charges 2,20,500.00 2,87,925.00
POL 2,32,039.00 3,01,870.00
Rates & Taxes 3,81,576.00 4,05,333.00
Insurance 2,05,559.00 2,58,662.00
Miscellaneous Expenses 1,58,902.50 2,41,076.40
Consultant Fee 2,68,137.00 2,03,951.00
Subscription & Membership 42,779.00 59,852.00
Professional & Special services 2,36,236.00 88,407.00
Garden Maintenance 1,62,385.00 86,175.00
Intercomparison Expenses 2,76,901.00 76,416.00

29,71,113.50

25,83,006.90

SCHEDULE 8 Interest

Particulars Current Year Previous Year

Rs. Rs.
Interest on Deposits 4,44,30,506.00 3,93,70,508.00
Interest on TDS Refund 12,49,396.00 17,09,700.00

4,56,79,902.00

4,10,80,208.00

SCHEDULE 9 Other Income

Particulars Current Year Previous Year

Rs. Rs.
Income from Trainees Hostel 1,32,030.00 92,010.00
Income from Leased Accommodation 5,600.00 0.00
Licence Fee 26,160.00 23,689.00
Interest on HBA/Vehicle Advance 1,920.00 23,322.00
Application Fee 0.00 88,192.00
Sale of Scrapped Vehicle 98,825.97 25,671.14
Sale of Scrap 40,003.00 0.00
Miscellaneous Income 13,047.55 15,010.00

3,17,586.52

2,67,894.14
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SCHEDULE 11 - SIGNIFICANT ACCOUNTING POLICIES

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

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

3.  Stock of materials and components with General Stores as on 31.03.2020 is valued at cost.
Issues made to Projects are treated as consumption.

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

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

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

7. Dearness Allowance to employees has been accounted on payment basis.

A
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NOTES FORMING PART OF THE BALANCE SHEET AS AT 31.03.2020 AND THE INCOME &
EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2020

1. The Institute has been approved by Central Government under section 35(1)(ii) of
Income Tax Act 1961, read with Rule 5C and 5E of the Income Tax Rules 1962 with effect
from 01 April 2008 onwards vide Government of India Ministry of Finance, Department
of Revenue (CBDT) Notification No.45/2009 dated 20™" May 2009.

2. 30 acres of land received free of cost from the Instrumentation Ltd., is valued at nominal
value of Rs.1.

3. An amount of Rs.102.38 lakhs has been utilised from the R&D fund for Non-Plan capital
expenditure and the project “50 bar High Pressure Natural Gas Test Facility”.

4, An amount of Rs.272 lakhs has been transferred to R&D Fund from the surplus during
the year.
5. An amount of Rs.341 lakhs has been transferred to Plan Corpus Fund from the surplus

during the year.

6. Previous years figures have been regrouped wherever necessary.

Palakkad In terms of our report of even date
22.07.2021 For Ramachandran & Ramachandran
Associates, Chartered Accountants

(FR No0.005043S)

G. Sundaravadivel Nidhi Chhibber, I.A.S. S. Ramachandran, B.Com, F.C.A.
Director (i/c) Additional Secretary Partner
Chairman (GC-FCRI) M.No0.029313
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(In Rupees)
Particulars Ason 31.03.2020 | Ason 31.03.2019
LIABILITIES
Capital Fund 41,25,310.16
Less Deficit for the Current Year 3,82,597.18 37,42,712.98 41,25,310.16
Employees' Subscription 4,50,21,852.00
Less Advance Recoverable 5,97,451.00 4,44,24,401.00 4,23,73,980.00
Employer's Contribution 4,34,69,751.00 4,41,29,556.00
Audit Fee payable 1,180.00 590.00
9,16,38,044.98 9,06,29,436.16

ASSETS
SB Account 6,05,959.98 98,954.98
Interest Accrued on:

Special Deposit 26,328.00

Short Term Deposit 81,77,255.00 82,03,583.00 40,94,391.18
Receivables 31,22,670.00 40,52,176.00
Investment in:

Special Deposit 13,33,059.00

Short Term Deposit 7,83,72,773.00 7,97,05,832.00 8,23,83,914.00

9,16,38,044.98 9,06,29,436.16

Palakkad
22.07.2021

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

(FR N0.005043S)

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

S. Ramachandran, B.Com, F.C.A.
Partner
M.No.029313

G. Sundaravadivel
Director (i/c)
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FCRI CONTRIBUTORY PROVIDENT FUND

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 315" MARCH 2020

(In Rupees)

Particulars

Current Year Previous Year

INCOME

Interest received on:
Special Deposit
Short Term Deposit
SB Account

Excess of Expenditure over Income

1,05,644.82 1,03,311.18
57,20,337.00 56,82,821.00
25,630.00 38,317.00
3,82,597.18 0.00

62,34,209.00 58,24,449.18

EXPENDITURE

Interest on Employees' Subscription
Interest on Employer's Contribution
Audit Fee

Miscellaneous Expenses

Excess of Income over Expenditure

31,68,500.00 28,06,318.00
30,65,119.00 28,81,047.00
590.00 590.00

0.00 53.10

0.00 1,36,441.08

62,34,209.00 58,24,449.18
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Palakkad
22.07.2021

G. Sundaravadivel
Director (i/c)

Nidhi Chhibber, I.A.S.
Additional Secretary

Chairman (GC-FCRI)

In terms of our report of even date
For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No.0050435S)

S. Ramachandran, B.Com, F.C.A.
Partner
M.No.029313
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AGA
AGTU
AMC
API
APLAC
ARAI
ASME
ASTM
ATVP
AWWA
BARC
BATL
BEML
BHEL
BIPM
BIS
BoM
BPCL
BPSD
BS
BWSSB
CBDT
CCE
CEESI
CFD
CLATF
CLLM
CcMC
CNG
cop
CPCL

ABBREVIATIONS

American Gas Association

Air Generator and Treatment Unit

Annual Maintenance Contract

American Petroleum Institute

Asia Pacific Laboratory Accreditation Cooperation
The Automotive Research Association of India
American Society of Mechanical Engineers
American Society for Testing and Materials
Advanced Technology Vessel Project

American Water Works Association

Bhabha Atomic Research Centre

BrahMos Aerospace Thiruvananthapuram Limited
Bharat Earth Movers Limited

Bharat Heavy Electricals Limited

International Bureau of Weights and Measures
Bureau of Indian Standards

Bill of Materials

Bharat Petroleum Corporation Limited
Bipropellant Systems Division

British Standards

Bangalore Water Supply and Sewerage Board
Central Board of Direct Taxes

Chief Controller of Explosives

Colorado Engineering Experiment Station Inc.
Computational Fluid Dynamics

Closed Loop Air Test Facility

Central Laboratory of Legal Metrology
Calibration and Measurement Capability
Compressed Natural Gas

Conformity of Production

Chennai Petroleum Corporation Limited

A
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CPRI
CSIR
CTMS
Cv
DaQ
DAS
DC
DGM
DHI
DM
DPCV
DRT
DST
EMC
EMF
EN
FCRI
FMIMS
GAIL
GPL
HAL
HFCV
HMEL
HPCL
HPHT
HRD
IEC
IGCAR
ILAC
I0CL
IP
IPRC

4

Central Power Research Institute

Council of Scientific and Industrial Research
Custody Transfer and Measurement Systems
Flow Coefficient

Data Acquisition

Data Acquisition System

Direct Current

Diaphragm Gas Meter
Department of Heavy Industry
De-mineralised

Differential Pressure Control Valve

Direct Response Testing
Department of Science and Technology
Energy Management Centre
Electromagnetic Flow Meter

European Standard

Fluid Control Research Institute

Flow Measurement Information Management System
Gas Authority of India Limited

General Purpose Lab

Hindustan Aeronautics Limited

High Flow Control Valve

HPCL Mittal Energy Limited

Hindustan Petroleum Corporation Limited
High Pressure High Temperature

Human Resource Development
International Electro technical Commission
Indira Gandhi Centre for Atomic Research
International Laboratory Accreditation Cooperation
Indian Oil Corporation Limited

Ingress Protection

ISRO Propulsion Complex
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ISA
ISO
ISRO
ITEC
ITS
IWA
LFE
LOCA
LOTUS

LPSC
MCGM
MFM
MIS
MLD
MoEF
MoU
MPFL
MRPL
MSLB
NABL
NG
NIST
NMi
NPCIL
NTPC
OIML
ONGC
PFD
PID
PTC
R&D

Instrument Society of America

International Standards Organisation

Indian Space Research Organisation

Indian Technical and Economic Co-operation
Intelligent Transport System

Indian Water Association

Laminar Flow Element

Loss of Coolant Accident

LOw cost innovative Technology for water quality monitoring and water re-
sources management for Urban and rural water System in India

Liquid Propulsion System Centre

Municipal Corporation of Greater Mumbai
Mass Flow Meter

Management Information System

Million Litres per Day

Ministry of Environment and Forests
Memorandum of Understanding

Multi Phase Flow Lab

Mangalore Refinery and Petrochemicals Limited
Main Steam Line Breakage

National Accreditation Board for Testing and Calibration Laboratories
Natural Gas

National Institute of Standards and Technology
Netherland Measurement Institute

Nuclear Power Corporation of India

National Thermal Power Corporation
International Organisation of Legal Metrology
Oil and Natural Gas Corporation Limited
Process Flow Diagram

Process Instrumentation Diagram

Performance Test Codes

Research and Development

A
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RAIDCO Regional Agro Industrial Development Co-operative of Kerala Limited
RBC Regulated Battery Charger

RCS Rotary Control System

RGTIL Reliance Gas Transportation India Limited
RPD Reactor Project Division

RTD Resistance Temperature Detector

SCADA Supervisory Control and Data Acquisition
SITRA South Indian Textile Research Association
SITVC Secondary Injection Thrust Vector Control
TFM Turbine Flow Meter

UL Underwriters Laboratories

UNDP United Nations Development Programme
USFM Ultra Sonic Flow Meter

VES Vibration Endurance Shaker

VFM Vortex Flow Meter

VSSC Vikram Sarabhai Space Centre

4
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o I fAeRvll & aRAfI® SHUF & SIRIH B e 3R Hedidhd Bd & dIg 98 HIETes!
AT b B BIRYI B, 39 DBIRDI B o1g RTHER AifSe ufharg fewrs= qen frerfad o
IR U 3T e It -l 2 Sl BN A Bl 3R Rig - & ol 93w iR FH =i
1 | {5 grEnerS! & SR IRAAAd Gher 1 Udl a1 oW Bl Sgd fhHl g & BRoT
8 Tl I TS BIcll b HIWTES] H Dicgsie], BIRGRI, STFGHDR (b 7Y AHRI, Gher
37T AR =T 1 3! Al B Feahch! 2 |

o uRRufIE & wgfa siffec uftran & feSime & fog cramien & w9 sriaRe = &
T T BHRAT U 11 UHHIRNRSNS & ATARSD 0T BT gHIIA IR AT @b B & o1y
TR |

o UYH oIl Nl 3R I AN b1 el Bl a1 Yae g1 fb T Heferd Yebesi b
AT |
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2 a1 g5 g eiamaier Raid # fachig faavon & afid Idel & IR # g9 i
RArE § = ¥ &= 8IaT § 212, afe F Uhe Al € A1 89AR Ad &I Fenfed
H)AT BIAT © | 3R epd g8 oramoRien Rure &) faei a@ ure sfifee dnedi uR smenlRa
2 | 9, ¥fasy & Teared srerar aRRUfaT THISIRSTE 1 Th SR Husl a! &+ &I
Rerfer I~ Y T B |
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S 3111, B9 I8 Yfad od = fo:

®)  BH I8 AR AT 3R AT UG B! & Sl FARI SIHRI AR [I2arT & 12l HRI AERIeT
& I£ Y A IMaeID o,

Q) BAR TR ¥ THHIRIRATE §RT TG ol J&I @1 g & o8l dP d 39 &IDi Bl saR

NIERRGIGERIES
M) 39 RUIE H a1 T e, 3119 iR g q1 Wit T I okdT fdaRvl ol D &
AITHAE |
T A US I AiYed
HAE] SRATDTR
THAIRY: 0050435
RIT: UTATDH S

e Tia: 22.07.2021
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YIS Y:21029313UQUTSSUH 1743
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ogs dgid Rud sWce: uaaars
31 91, 2020 &1 Reifal & IFAR ga-i—u=

(euy #)
faavor gfRf¥rse 31.03.2020 &I 31.03.2019 &I
q& Rafd & sgar | Rafd & AR
faferal &1 ura
CIGREIE | 131,23,17,408.23 | 122,32,87,140.23
131,23,17,408.23 | 122,32,87,140.23
fafer &1y
3l TRl I
AP <D 80,48,92,384.15 79,09,35,955.44
T AT 55,92,62,999.05 53,16,20,993.12
frad wil® 24,56,29,385.10 25,93,14,962.32
TR YT T 6,08,38,734.32 6,14,42,199.40
e uREERA [ 112,12,58,776.70 | 100,34,66,991.95
TeT ATe ST \Y 11,54,09,487.89 10,09,37,013.44
100,58,49,288.81 90,25,29,978.51
131,23,17,408.23 | 122,32,87,140.23
UTATDRTS FHARIE 31 g4 RUIE & IR
fatiep : 22.07.2021 $d WA TS THISA
THIfiYeH, ¥4] dEdR
(T®H3INMRTA: 0050435)
Sfl. Yarafsdd ffer foeay, amd gom. Q. XMasH, 4. B4, UL
e (yurd) 3ax wfg LR N
( m_%":ﬂ_{ ard) Hexgdl 9. 029313
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ogs dgid Rud sWce: uaaars
31 971, 2020 B GHTW 98 @ U 3T T2 g @
(euy %)
TRAe 9 EIGEKL] o ad
3T
TR aRATSTRN A 316t 46,06,502.00 3,99,93,367.40
DA / TG I 16,86,54,584.63 15,79,89,695.49
UfreTor qerr AfAR 86,49,392.00 1,27,79,708.16
ST TR =TS 8 4,56,79,902.00 4,10,80,208.00
SRESIR 9 3,17,586.52 2,67,894.14
EXS) 22,79,07,967.15 25,21,10,873.19
gy
qad TAT 9T 1 9,07,79,964.84 8,99,43,182.26
FHARAT & {0 = = 2 1,81,20,704.50 62,99,918.00
IR AT TfeTor g 3 44,25,123.00 51,24,557.50
URCS, Toldd, g dAT CoilhIA 4 5,90,882.00 2,18,720.00
AT T AT Yo 5 9,22,762.50 12,18,935.00
AT TAT AR 6 36,21,054.00 28,61,274.00
ST TAT IR 2,23,001.00 4,14,508.00
IEEGRSCIN 1,09,49,758.00 1,03,47,612.00
Sl TR 5,37,714.00 4,79,003.00
¥ TR 37,381.47 59,092.20
DA TR 12,07,378.00 21,68,201.00
ST 15,67,018.31 11,10,194.27
yrfoTd aRASHT @ 25,70,431.80 1,53,48,194.16
T 2,80,58,297.23 2,97,90,305.85
SIRIGINS 7 29,71,113.50 25,83,006.90
EXS) 16,65,82,584.15 16,79,66,704.14
T | D AT 6,13,25,383.00 8,41,44,169.05
dbod AT 22,79,07,967.15 25,21,10,873.19
ITAFDTS ARG &1 9N RUIE & AR
&I : 22.07.2021 $d T U THTSA
wIfiucH, 994 d™HR
(T®HINMRTA: 0050435)
Sfl. gerafsdd forfer foeav, and gow. Q. IHAH, d1. B, Uh. L.
s (Uvrd) IR |fya qréTR
Jrege (Shefi—ywdianans) HeXdl 9. 029313

b
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e (ShRfi—vwHlRans)

Yoz dold Rud sEIce: urddadbrs
31 914, 2020 &I G199 & ferg yifta dem Yarae «d&
(vug #)
uifta RIS HIdH MR
3f® Ay
TIe 11,097.00 Sfperiai ofik Shari I 1,19,66,630.00
HITdT
@ 13,86,332.88 | 3/=g <™ 3,29,55,160.50
o AR T 8,47,13,822.00
TRIETU] /DAl I,/ TRATST] Y Y HHANT 60,24,329.00
& folg Heve it 22,76,19,067.87 | =01 SR TN 2,36,010.00
;;{;UTE TR &R 88,77,635.00 | 7v&d 3R Tg—3a1q 48,45,098.00
AT AR ol & fore 15,56,520.00 | Aff=R 3ik ufdreqor 35,88,046.00
EIN] 36,36,322.00 | faefd gd SieT 99R 1,16,35,545.00
STy gy 2,31,50,630.00 | 2ol 31R ST 6,86,106.00
= Uit 4,20,757.20 | a5 I 7,62,738.00
ST 31w f3 3,84,000.00 | &efeer yvR 14,47,865.00
GReET ST 2,18,650.00 | Suvr=y 18,83,882.00
fafay /e g9R 31,89,808.97
GREAT ST 4,36,849.00
<Y 37afey ST 9,37,24,668.00
HUATRAT BT 0T AN 37T 7,61,912.50
grford aRIATSHTY 60,15,229.80
ST 1R ¥IfRn 4,42,248.00
sifaw 3y
TS 21,915.00
i@ 19,23,149.18
26,72,61,011.95 26,72,61,011.95
UTATDRTS FIARE 31 s9RI RUIE & AR
feeT : 22.07.2021 $d AT US THT=A
Ty, 99 dEaR
(YHIIRTA: 0050435)
ofl. gevafsdd ey foeav, and wow. Q. A<, 4. ®i4., Uh. 41,
frRye (yar) 3R wfrg IR

SHIdT 9. 029313
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TR T, 3917, af

Y & IR YISl HAeRIAT—AIaA
Y P JAT H ARSI

STHT-URATSRIT & ot Tgad TRySS]
BIE)

He—3Russ! A 7 sfaRd
TeT—tTH dRUE A # falRd

THHIRIRRTE IRUS! ffer
H BRI A

0.00

6,13,25,383.00

60,26,22,025.73

1,02,38,893.00

2,72,00,000.00

3,41,00,000.00

55,15,60,918.73

40,75,56,489.50

35,32,00,000.00

gRRTSE—|

goiird fofer
faa=or qre] ¥ $UY oo ad vuv
IRMAS AY 54,12,96,642.73 53,59,38,506.68

0.00

8,41,44,169.05

62,00,82,675.73

53,13,967.00

4,64,00,000.00

3,77,00,000.00

54,12,96,642.73

36,28,90,497.50

31,91,00,000.00

131,23,17,408.23

122,32,87,140.23
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Yolgs dold Rud s&icyge 32} arfife R

gRArse—II|

dre], ufEufran, s g2 |
faawor EIGELREN fee a9 vuy
4re], uRGufeaai
HREIESS] 21,915.00 11,097.00
% 19,23,149.18 13,86,332.88
d% ¥ g e s 63,35,74,796.00 53,40,45,722.00
IRTSS! (AfY fyaer 39,67,44,338.00 33,28,50,580.00
Tip—dHe 51,680.00 1,07,920.00
T Llet 1,31,469.90 1,37,681.53
TIH ITHRT 4,30,539.76 4,18,980.07
gl pfecd 3,25,41,592.33 6,22,35,597.67
74 yeed & 2,35,369.00 1,00,601.00
PlESE R 7,75,641.86 15,94,442.10
SR ARV IRATSTHT (A153) 13,01,628.00 12,04,834.00
T /T8 ST UR UIgHd & 69,824.00 4,59,946.00
ST AR A+
3T & T STHT 22,49,613.20 22,49,613.20
JMYfeaeial T AR 2,20,98,970.50 2,44,11,145.50
HHATRAT BT A 1,61,416.00 3,98,192.00
SUAS! U&d 7,10,000.00 7,10,000.00
gIftd A7y msereId 2,76,72,002.97 4,01,61,735.00
311 BT 37 5,26,931.00 9,44,672.00
SHERI BT AH 37,900.00 37,900.00

112,12,58,776.70

100,34,66,991.95
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gRRre—IV  are] S¥ag 3R yraem

faazon qre] 99 JUY frean ad suy
A Bfeed 11,48,881.00 50,14,024.00
SUASI—3HAR 27,10,475.00 27,81,075.00
GRETT STHT — ShN 31,23,768.15 32,05,819.15
ARVSS! URATSHIE (a189) A 3FfH 5,60,000.00 5,60,000.00
gRETSTHIRN & for Ferdn 10,00,000.00 3,35,000.00
SUHTRITRT ¥ 37 2,94,50,801.34 2,50,85,269.08
=T e 1,88,46,280.40 1,91,81,251.21
TAERI— SHER 1,37,411.00 16,08,502.00
YTaeT 5,84,31,871.00 4,31,66,073.00
11,54,09,487.89 10,09,37,013.44
uRf¥se—1  aa+ a1 w}
faazor qre] a9 BUY fUedr ad Uy
A IR Hod—fafid 6,41,57,190.84 6,55,38,201.26
T 3R A —3RAT 93,13,873.00 93,26,531.00
AIU% H HHART BT AN 31,22,670.00 33,91,194.00
TAUTTH § HHART BT ANTETH 17,74,137.00 16,43,761.00
GReT I 22,65,164.00 18,45,920.00
grceare 1,01,46,930.00 81,97,575.00
9,07,79,964.84 8,99,43,182.26
uRfdre—2 wH=RAT & fov s
faazor EISELRE Y fUoer ad Uy
TH JehIR FI 13,27,921.50 16,92,403.00
e = 3,32,725.00 4,71,130.00
U= 1,26,76,145.00 0.00
TSR 75,401.00 8,53,509.00
U TSR & forg graend 37,08,512.00 32,82,876.00
1,81,20,704.50 62,99,918.00
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TRRATT—3 JANR 31 ufieqor

i, 34T A

faazor are], a9 BUY frodr a9 vuy
qIgaHH iR yfierr 2,36,974.00 3,48,177.50
ARl 2 36,50,905.00 41,39,385.00
TR 31R UI6gHH 5,37,244.00 6,36,995.00

44,25,123.00

51,24,557.50

TRIRATE—4 YIS S hRT dAT Sellhl+

faaxr =Te], a9 $UY U@l a9 Uy
SAHIT 3N BRg 57,650.00 60,445.00
IRl 31 Toldd 5,33,232.00 1,58,275.00
5,90,882.00 2,18,720.00
gRRe—5 a3 30X uRag
faaxor Te] 9% ©Uy fawell ad wuy
AT T 9,22,762.50 12,17,672.00
RIEIN T 0.00 1,263.00

9,22,762.50

12,18,935.00

TRIRTSC—6 AT 3N TI—E@Td

faazon qre] 99 JUY frea ad suy
qT 2,16,596.00 7,44,435.00
faga <o 5,76,300.00 5,96,135.00
aqre 50,368.00 1,39,307.00
BT SUBT 0.00 4,250.00
LRI 3R USR] 23,95,934.00 11,85,255.00
gf31e] I 33,932.00 49,181.00
3= Fufa 3,20,767.00 1,01,804.00
% FaTeH 10,349.00 29,399.00
HER 16,511.00 11,400.00
NSACESRN| 297.00 108.00

36,21,054.00 28,61,274.00
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faazor are], a9 BUY o ad vuy
YN FfdT MR ASTaT=i 1,79,070.00 1,89,918.50
ST 3R BRSST 2,07,778.00 1,53,824.00
fasmu= g9 R 3,89,251.00 2,14,597.00
TTETORIET BT 10,000.00 15,000.00
DI JAR 2,20,500.00 2,87,925.00
BIEiING 2,32,039.00 3,01,870.00
AR X 3,81,576.00 4,05,333.00
S 2,05,559.00 2,58,662.00
fafqy @ 1,58,902.50 2,41,076.40
e W 2,68,137.00 2,03,951.00
Hs{-lq;\lh?l'-l (’:T\T'\’ NEESIE] 42,779.00 59,852.00
AT D 3R ARy Jary 2,36,236.00 88,407.00
TS G g7 1,62,385.00 86,175.00
SR AT &I 2,76,901.00 76,416.00
29,71,113.50 25,83,006.90
gR¥Tc—8 =Tl
faavor 9Te], a9 BUY e ad vy
STHT IR T 4,44,30,506.00 3,93,70,508.00
AT TR TR T 12,49,396.00 17,09,700.00
4,56,79,902.00 4,10,80,208.00
RIS —9 3= 3y
faazon qre] a9 Uy fean ad vuy
fR1g] BTATERT | AT 1,32,030.00 92,010.00
RISSRICIREEIE 5,600.00 0.00
IR RS 26,160.00 23,689.00
FEEIVEIES R R | 1,920.00 23,322.00
I Yodb 0.00 88,192.00
TPTS a1 Bl a1 98,825.97 25,671.14
TBU P faa 40,003.00 0.00
ffay sy 13,047.55 15,010.00

3,17,586.52

2,67,894.14

A
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IFYA—11 we@uvl Ao
1,
2.
3.

fairr faavor VfeTRTes arTa TRuRT 31RO a1 Mg Ugfa IR GuR fhy oI 2 |
T IRETSIRI & 1 FRR Bl 2ra! & AR Ufirerd gotdl & SR IR ol 91 2 |

31.03.2020 & AR AHIRIT IR & 12T AT AR T3 BT I ldh AT IR fordn S 2 |
RATSTRI & foft ST aRg3ll &I ITUHIT & &Y H HHT ST 2 |

LTIRI AEh] WRIG Bl 94 & fofU SUHT & wY ¥ foran Sirar 8

3Tl YRR, AR |Tg, B TAT Yob Ud 3foi+ I AT AThRHD AR Ycdel e Bl
M B BT 3T I NI UR ol ST & | ITed Qoi Ryl 9 IRUSS! uRATSIHIRA (9180) &
17 @Y 77 3raret WuRiAl &l URATSTHAT &1 AIRTd & AHBET AT Sl ¢ |

el Fufrd] o Tl H Sfoetad axi W Res S8+ I (SeegSHdl) ugf uR s/
eI e STt € | a4 & SR Sfed HURTAl | Sile /9l & Hae H 3T UINTT YR
R RIS |

FHHATRA & oIy 7S Wl &1 YT MR W oo T g |

h
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31.03.2020 @ IAJHR TS TAT 31.03.2020 bl HATK Bl dTel 98 & foIy 314 3R
G @l BT HET 441 drel] fewgofy

1. 9M IRd WReR, O #are, ora farT (R @ faaie 20 A€, 2009 @
STERTTAT HAT 45 /2009 FRT f&=Tidh 1 37¥fdl, 2008 W 3MIGR 99 1962 & =199 5 ()
R 5 () & AU UfSd IMIHR SAFTH 1961 B &RT 35 (1) (i) & AT Bg WRPR

ERT 3THIRT T |
2. SgHCYH fafiics ¥ Mgesd Urd 30 Tde YA &I 1 HUY & ARG Jed W forar 1
2 |

3. AR GoiiTd &3 3R RIS “50 IR 8T8 YRR -TgRel 149 el hdferdl” & forg
IRUss! AR 7 102.38 <RI ®UT &1 AR BT SUANT fhar 17 2 |

4. 9 & IR ARIRE IR F IRTsS! [T # 272 IRg ®YU B A3 (ART B TS 7 |

5. 9§ & SR AR R A AroHrTd drug A F 341 olRg ®uq @1 ¥y faRkd &
TE 2|

6. I8l ¥l aedd B fwd 9¥ & ofids! &l |gfd far T 7|

ITAFDTS A 31 R Ruid & AR
et © 22.07.2021 $d I US THTSA
wIRYeH, 9d] dEaR

(THSMRYA: 0050435)

Sfl. Yerafsdd ey s, g gow. Q. XTHaa, 41 S, (41T

e (Uvr) IR afg qré=R
Sreae JSEIdT . 029313
(o —gmeiamas)

4
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UHHIBRTS wigsy e srere™=
31 914, 2020 & ITHR AT
(ouy #)
faa=or 31.03.2020 & 31.03.2019 &
ITEAR IFEAR
SR
gofrTa ey 41,25,310.16
HeT are a¥ & fory T 3,82,597.18 37,42,712.98 41,25,310.16
HHAR] AR 4,50,21,852.00
TeT gl A S 5,97,451.00 4,44,24,401.00 4,23,73,980.00
Ry TR 4,34,69,751.00 4,41,29,556.00
T AETORIE B 1,180.00 590.00
9,16,38,044.98 9,06,29,436.16
dufea
S T 6,05,959.98 98,954.98
7 IR digyd =re:
farery S 26,328.00
&g aTafdy ot 81,77,255.00 82,03,583.00 40,94,391.18
T @ 31,22,670.00 40,52,176.00
o1 5 fyaen:
fa9ry 13,33,059.00
&g STafdy S 7,83,72,773.00 7,97,05,832.00 8,23,83,914.00
9,16,38,044.98 9,06,29,436.16
ITAFDTS FHaE &1 g RUld & sgar
et : 22.07.2021 $d I US THTSA
IR H, 9d] dEaR
(THSMRYA: 0050435)
Sfl. Yarafsad ffer foeay, and gom. . XMaaH, 41 B4, ULy
e (gard) 3R wfya aré R
Jieae AewIdl 9. 029313
(S —gweiiamans)

A
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UHHIRMR3NS Higsy fAfer e
31 91, 2020 1 GHTW 99 & foIU M GAT A @@

(ouy #)
faazor 9re], ad e ad
AT
' IR U1 T

faey o 1,05,644.82 1,03,311.18
7Y rafd 5 57,20,337.00 56,82,821.00
e T 25,630.00 38,317.00
3 ¥ a1 e 3,82,597.18 0.00
62,34,209.00 58,24,449.18
ag
ST TS R TS 31,68,500.00 28,06,318.00
HHAR 3G TR T 30,65,119.00 28,81,047.00
ST 590.00 590.00
fafay =g 0.00 53.10
Y P JAT 4 AP 37 0.00 1,36,441.08
62,34,209.00 58,24,449.18
ITAFDTS FHANIE 3 g9R] RUId & garR
fa=Tiep © 22.07.2021 $d THI=A US THTA

waIfiucH, 94 d@aHR

(THSMRYA: 0050435)

ofl. Yevafsdd ey fosar, g gow. Q. XTHEa, 41 B4, (6. ¥LY.

e (Uar) 3R g RICER
Jieae AT 9. 029313
(oA —gwmiiamans)

4
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HHAIER
NI 3HR® /T TAIRITEH
TSHTERY TR SIRER 3R giedie gfe
A EURESENCIERG O]
TS MR USToraH FeI=
TR TRRIT TRId JRANTRITE TeTa HiaiRer
THRTSTE siterifea Red vaRige sife fea
TQHAS MRS AARICT 36 Hab el SOl
TUEEITH ITARIAT fRIETT q21 AR AIRARICT
[SAGIL| USAIRS Chiche aHa AU
[SSECEIY MRS dTex aH¥ YA
EINSIRS]] AT TS A oMY b5
BLNEINC SR TIRIS fereasiayRa fafies
RIS R & 7o frfies
CINEEI] YR 2d1 golfdeded forfics
EUSIER I JTERTER 9R 31R /19 =T
EISIIEIGGH AR AD KR
diaien et 3ffw AcRacd
EINISINE Ra Ugiferd e fafics
BLEINGE] qTgHitele RieH f¥diom
ElN| fafce Tesa
I ISEISINSE] AR qTeR TATS TS HIavsl ars
KIEISIE DI TIeT IR dre
R 7Y faepics Faad
BIEMSISIN DIARTS] SOITARIT TN T 5H
KU YL Fo[gS ST
AT FATSS T AT TETT gfaen
AITAYTTH BT AT IS DT T
RINGR BT AR AT e

N
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BIEN ERSRIEARE I

sy B R 3ATH reded
wrfrefeet =18 Ugiferam wiuie fafics
RIKICIERIN aeferes 3iR e srga uRe
RIS HICS] TRAHR HolvHe Rived
G Bl HI—ThRUT

SIvry DT STAUZ

Ty STCT 37T YoTTel!

SIS SRNTT PRT

SN SR 7 Hiew

SIRCEIN AR T fawmT

S S-fRaTgS

SIMGIED IEEEEACEICARPENICIC!
EIKING g fafehar gieror

SIS farsT=T o drenfires) fawm
SURRA Soll FeE by

SUHYS golag] e well Hex

S R Les

UhUHSTSUATE Y18 |19 il Jae JolTel]

T AR 199 Wiferanvon fafics
Sidger AT JATSTH TARTeITe
eIy fEgwa RHifead fafics
TATHHATT TS Uell BTl ared

TATHS Y TadRiTee ficer gl fafies
TR fegwr ugiferam o forfics
TYIac] 3 <419 3Td YA

TR SIECAS RS ISEREEAR

SIERK| RIS gorde] Th-d! AT
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Sfe=T el anfda® oy &
TORTSERT TARTRITE YR HRUNIA
3T sifaat diuive fafics
2T HRETOT

ORI YUTE ¥R

SXgHE AT STt SR
RIS AP TS

RO IARe oe e

YR Th-Td] Ud A7fh TeaT
Hdd TRag= Jorel!
AR STl A

AR Hell TeATHe

qIl 3T dele URiTsT

HIRT H 2N MR AT ST Gonferdi & forg Siel oracd PR a1 el Hare
Ude Bq Ted SN e Greii]
forfrawrss uuead Rived dex

YR g3 R A

AN Ul e

PECE R CRIRCNIR]

fAfera sfrex ufd fa=

qITRO1 Uq 9 AT

BEEIRIEIEE|

el Bl Tl ofd

TR R s Ui Maed fafics

A T AT Sehol

1707 3R el e TR & foTl I e dars
EIEAREZIRH

RIS AT IR Ui I

BISSGERICASEDIE|

WRATI AR HRUNTA

A
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STBMETATE
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Bl
BISIEN)
yrerdt
IRTSS!
RSP
MR
SRS
IROIEINETe
KICIS|
RIS
RSNINSI
THATSEIARY
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=TSl U UTaR BN
TR Tt HETATSH TS
e gd yrasfae 319 e fofics
U™ el STIUT™

TfehaT SIGHTIM TN

e wierr ars

Y gd fasr

&g g it fawr Tear
fafrafaa g =R

e fRIEoT yoTTeft
Remra 19 grqure e sfeu fafaes
RUFER GRITSTAT AT
gfeRIg AT fecaes

Tfgell =T 3iR STeT 35
SaToT AR a1 SIgaeT |
A SOTa SR Jaex ==
93 Fell Hiex

FSWZSH IV

Aga 1 fAdbrd BRIGH
JTeSTAIS Tl Hiex
CIRENEISCREINECE
IRCHT |l Hiex

s ARMTS faRe =
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