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CHAIRMAN'’S STATEMENT AT THE 30"" 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 30" Annual General Meeting of Fluid Control Research Institute and to present the annual
report for the year 2017-18. 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 has amplified the need for the assessment and auditing of flow
measurement systems - especially where large amount of money is transacted in custody transfer-
and has become critical to the bottom line of any industry. This is all the more important in a
scenario where the value of the fluids under measurement is high.

| have great pleasure in informing you that FCRI has played a vital role in our country
in improving the fluid flow measurement & control. It has also maintained a comprehensive
national facility at par with similar International facilities for fluid flow with highest accuracy. FCRI
has been playing a critical role in developing higher level manpower skill for industry as well as for
fresh engineering graduates and students.

FCRI has completed 29 years of dedicated service to the country since its inception 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.

FCRI has strengthened its presence and position in its area of activity especially in the
industrial sector. A dedicated team of engineers combined with excellent technical facilities help
FCRI to face the challenges and consolidate its position in the sector.

| would like to brief on the major activities and achievements of the institute during the year
2017-18.

HIGHLIGHTS

e Theinternal revenue generation of the institute for the reporting period was Rs.24.83
crore and the excess income over expenditure was Rs.6.65 crore which is a commend-
able performance.

e  FCRI organised a Global Conference & Exhibition - flotek.g on “Innovative Solutions in
Flow Measurement & Control - Oil, Water, Gas...” during 28-30 August 2017. The
conference was inaugurated by Shri Anant G Geete, Hon’ble Union Minister for Heavy
Industries and Public Enterprises. More than 250 delegates including 40 foreign
delegates from 21 countries participated in the flotek.g and 80 technical papers were
presented in the conference.

e  The newly built Valve Cavitation Research Centre was inaugurated by Shri Anant G
Geete, Hon’ble Union Minister for Heavy Industries and Public Enterprises.
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e Aspart of research programme the performance study of turbine flow meters at differ-
ent media and pressures is in progress in Air Flow Laboratory.

e Three international training programmes of two months duration under ITEC/SCAAP
were conducted in which 76 foreign trainees from 25 countries have participated.

e  Students from Indian Institute of Technology, Palakkad (IIT — Palakkad) has commenced
doing Internship at FCRI as part of strengthening relationship, which is anticipated to
bring more collaborative research with IIT Palakkad.

e  FCRI has participated in Hannover Messe in April 2017 as part DHI delegation.

e  Order worth Rs.370 Lakhs from M/s Municipal Corporation of Greater Mumbai
(MCGM) was received for setting up of bulk water meter test facility as EPC contract.

e  Order worth Rs.400 lakhs for establishing Water meter test benches (size up to 25 mm)
at five different locations of Regional Reference Standard Laboratories was awarded to
FCRI by Director, Legal Metrology.

e  FCRI Participated and successfully proved the competence in the Pressure parameter
with the Czech Metrology Institute (CMI) initiated Inter Laboratory Comparison in-
volving 14 European countries.

e  The commissioning of water meter test benches, supplied by FCRI to Central Labora-
tory of Legal Metrology, Kochi was completed.

e  Commissioning of IGCAR surge tank test facility was completed and tests were per-
formed in presence of IGCAR representatives.

e  Completed the supply of two-phase flow meter and analysis on data from the two-
Phase Flow experiments in Air-Water.

e Model approval tests on a batch controller were completed for M/s Eastern Automo-
tive Machine Tools Private Ltd.

e An Analysis of Firewater Network was done for CPCL, Manali.

e  The Calibration 30 CNG dispensers was done for GAIL Gas at Baroda.

e  FCRI officials visited three ONGC offshore platforms for auditing of metering lines.
e  The consultancy work of SCADA for sewerage lines was carried out for MCGM.

e A group of low flow capacity sonic nozzles of nominal flow rate 0.7, 1.4, 2.8 and 5.6
m3/hr were commissioned along with the sonic nozzle bank at Secondary Air Flow
Laboratory to enhance the laboratory productivity.

e A High Flow Control Valve (HFCV) test facility and Mobile test facility were commis-
sioned at FCRI for tests on special valves from BARC.

e  The new Three-phase flow Laboratory’s civil works and procurement actions are in
progress.

e A SVFTF (Special Valve Flow Test Facility) was commissioned and the facility was
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handed over to FCRI for conducting tests for Aakanksha, New Delhi -the planning and
design wing of defence.

e  Design of Fugitive Emission (FE) test facility with methane as test fluid is in progress.
e A new facility for testing pressure relief valve was commissioned in the HFTF loop.
NEW INITIATIVES

Global Conference and Exhibition- flotek.g-2017

FCRI organised Global Conference and Exhibition flotek.g-2017 during 28-30 August 2017 on
“Innovative Solutions in Flow Measurement & Control - Qil, Water, Gas...” which was participated
by more than 240 delegates and 24 exhibitors. 16 keynote addresses and 83 technical papers in
20 sessions were presented in the conference out of which 22 technical papers were presented
by FCRI engineers.

Inauguration of Valve Cavitation and Research Centre (VCRC)

Valve Cavitation Research Centre (VCRC) was inaugurated during August 2017 by Honourable
Minister of Heavy Industries & Public Enterprises Shri Anant G Geete. Special test like Liquid
pressure recovery test (FL), Cavitation performance tests, High pressure Safety Relief valve testing,
etc. can be carried out in this Laboratory.

FCRI participated in Hannover Messe 2017, Germany

FCRI has participated in Hannover Messe 2017, Germany as part of DHI delegation. The DHI
pavilion was organised by EEPC and the participants were M/s HEC, HMT, DHI, EEPC and FCRI.

The Abu Dhabi International Petroleum Exhibition and Conference (ADIPEC) 2017

A paper titled “Reliable flow measurement standards - a prerequisite for impeccable
downstream operations” was presented in the technical session at the Abu Dhabi International
Petroleum Exhibition and Conference (ADIPEC) 2017.

Visit to Dubai Central Laboratory Department

A visit was made to Dubai Central Laboratory Department (DCLD), which is the designated
reference lab for GCC countries in the field of Mass measurements. DCLD is the national lab For
Length, Mass, Temperature & Pressure Measurements designated by ESMA (Emirates Authority
for Standardization and Metrology). Discussions were carried out for collaboration with FCRI.

Visit to Emirates Metrology Institute (EMI), Abu Dhabi

A visit was made to Emirates Metrology Institute (EMI), which is the National Metrology
Institute of the UAE as nominated by the federal authority (Emirates Standardization and
Metrology Authority-ESMA) and is involved in providing services of Calibration, Training/
Knowledge Transfer, Consultancy services, Inter laboratory Comparisons (ILCs), etc.

Two phase flow meter

Analysis on data from the two-phase flow experiments in Air-Water was completed and the
Report submitted to BARC. The report detailed the performance of the Two-phase flow meter
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over the entire operation span of 0 to 100% Air phase fraction. The two-phase flow meter was
accepted and shipped to BARC.

Formation of a Flow Measurement Specialist Group

A panel discussion was organised by FCRI during the flotek.g International Conference,
which was participated by many senior officers representing users and manufacturers. The panel
discussion on “Oil, Gas and Water Measurements - Challenges and Solutions” was attended
by more than 40 invited members from relevant industries. The panel agreed to form a flow
measurement specialist group. FCRI has already initiated activities which would culminate in
formation of such a group.

RESEARCH PAPERS PUBLISHED

Seven technical papers were published/presented in various international journals/
conferences and 22 technical papers were presented in the Global Conference and Exhibition on
“Innovative solutions in flow measurement and control — Oil, Water, Gas...” the flotek.g 2017 held
at FCRI by engineers of FCRI.

LABORATORY ACTIVITIES

In Water Flow Laboratory (WFL) evaluation of more than 1116 flow meters and
228 control valves were conducted for various industrial sectors. Some special tests conducted
include:

e  Operation test, torque test, frictional loss test on 3” and 6” Butterfly valve for
Underwriters Laboratory, Dubai

e  Stuffing box repacking test, mechanical strength test and frictional loss test on 3” and
4” Gate valve

e  Frictional loss tests on 4“ and 10” check valve

e  Tests on Change Over Valves

e  Tests on Hydrant valve

e  Testing of Custody transfer flow meters

e  Testing of Deluge valves

e  Testing of Change Over Valves and Angle valves

e  PTC6 — Flow nozzle calibration for Steam power plants

In the Centre for Water Management (CWM) more than 1100 water meters were tested
for various water boards and manufacturers in India and abroad. 500 meters were tested as a
part of lot acceptance testing and endurance testing for various water boards. 23 life cycle testing
of water meters were conducted under Model Approval Programme (MAP) of FCRI and 31 life
cycle testing for various manufacturers and suppliers. Two water meter test benches, capable of
testing water meters of sizes 15 mm to 50 mm, were designed, fabricated and installed at Central

Laboratory of Legal Metrology (CLLM), Ernakulam. The major activities of CWM include:
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e  On-site assessment and certification of water meter test facility of M/s New Tirupur
Area Development Corporation Ltd.

e  Carried out analysis of integrated fire water network of entire refinery of Chennai
Petroleum Corporation Ltd. (CPCL).

e  Performed onsite validation of 4 electromagnetic flow meters at its installed location
at pump test facility of M/s Xylem Manufacturing Middle East Region FZCO, Dubai.

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

e  Participated in Twentieth Meeting of Sanitary Appliances and Water Fittings Sectional
Committee, CED 3 in joint session with Twenty-fourth Meeting of Water Meters
Subcommittee, CED 3:4 and Nineteenth Meeting of Valves and Gates Subcommittee,
CED 3:5 on 26" and 27 Feb 2018 at BIS, Mumbai.

In Oil Flow Laboratory (OFL) more than 300 flow meters from different customers were
certified. Customers include all leading companies from Oil & Gas sectors — M/s ONGC, I0CL,
BPCL, automotive industries — M/s Ashok Leyland, Nissan, public sector companies like M/s BEML,
flow meter manufacturers — M/s GE India Industrial Pvt. Ltd., Emerson Process Management,
Endress+Hauser, ABB, Yokogawa, etc. and end users - Air force Station, Air India, HAL, etc. Major
activities include:

e  Endurance test of the Dispenser
e  Two PD meters were calibrated for Multiline Technical Co LLC, Abu Dhabi

e Visited M/s ONGC’s B&S Off shore assets in Mumbai for auditing of condensate and
gas metering lines and audited thirty numbers of flow metering lines.

e On-site calibration of dispensers were conducted for M/s Gilbarco Veeder Root

In Air Flow Laboratory (AFL) About 878 flow meters/flow products were Calibrated/tested
during the period 2017-18. Customers include all leading companies from Oil & Gas sector and
automotive industries namely, M/s GAIL, Gujarat Gas Company Ltd., Gujarat State Petronet Ltd.
(GSPL), ARAI, Bosch, Delphi TVS, Honda, Volvo Eicher, BHEL, Air India, Maruti Udyog Ltd., HAL, GE
BE, Ashok Leyland, ELGI, Cummins, CPRI, EICHER, Eureka, TATA Motors, AVL, VSSC, BEML, GE India,
Raychem RPG, Kirloskar Oil Engines, Mahanagar Gas Ltd., etc. Activities include:

. In-Situ Calibrations/testing
e Testing of Diaphragm Gas meters

In Air Flow Laboratory (20 bar - HPTF) and Wind Tunnel about 300 flow meters/flow
products were calibrated/tested in the 20 bar Air Flow Laboratory (HPTF) and about 196 Velocity
measuring devices in Wind Tunnel Facility during the period 2017-18. A new facility for CNG Gas
cylinder pressure test was commissioned.

The Environmental Qualification Laboratory (EQL) added two facilities in NABL scope
namely (i) Impact hammer calibration and (ii) Calibration of signal conditioners. Vibration and
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shock tests and Resonance search were carried out by the Lab on various equipments from Railway,
Communication, Space, Oil & Gas and Defence equipments. Vibration and shock tests were carried
out also on Medical Equipments, Electrical Equipments and Flow Control Equipments. Some of
the other assignments carried out in the lab are: Noise & Vibration Measurement, evaluation
of Noise characteristics, Packaging Validation, Sound power measurement, Seismic qualification
test, Temperature & Humidity Test, etc. Some special calibrations on microphones were also
carried out in the lab.

Special Assighments and Project Group (SAAP) completed 22 special test and 45 normal
test assignments. Also 6 separate test beds were developed or modified to conduct tests as per
requirements of customers. This includes severe accident test profile for nuclear components,
pressure relief valve testing at 80 bar pressure with DM water as test medium, safety relief
valve testing at 11 bar pressure with DM water as test medium, seat leakage testing of Ball valves
at high pressure of 50 bar up to 8”, type approval testing (Fugitive Emission) of valves as per
SHELL specs, performance testing of filters and flexible hoses as per MIL standards, modification
of LOCA/MSLB test facility for NPCIL requirements, modification of cryogenic test facility for valve
size up to 20” NB. During the financial year, four new projects were started and two of them were
completed. Four ongoing projects are also in different stages of completion.

In the Large Water Flow Laboratory (LWFL) following major assignments of calibration/
testing were carried out:

e 14 nos. of Annubars of size ranging from 750 mm to 1800 mm

e Venturimeter of size 950 mm and 900 mm

e  Five electromagnetic flowmeter of size 400 mm to 1200 mm and 800 mm NB
e 600 mm NB control valve

The Electro Technical and Thermal Calibration Laboratory (ETL) has calibrated around 320
electrical/electronic instruments and also done thermal calibration of 1053 equipments.

Major activities in the Data Acquisition Laboratory and Multiphase Flow Facility were:

e  Consultancy services offered to MCGM for the SCADA implementation for Sewerage
Operations

e Supply of Two-phase flow system for BARC
e  Supply of Data Logger System for LPSC
The Computational Fluid Dynamics (CFD) group has done work on:

e CFD analysis and design optimisation of different geometries of Basket filters under
clean and clogged conditions

e  (Cavitation simulation study in 2”Globe valve

e  Steady and unsteady Multiphase flow analysis of 2” Globe valve for pressure recovery

factor
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o Flow simulation of Flow Nozzle and axial fans

e  Flow analysis in different types of pipe structures using FLUENT to find out flow profile
at metering section

e CFD Analysis of thermal mixing in pipes, multi tube heat exchanger, etc.
e  Fluid flow and thermal simulation in dimpled pipe

e  CFD simulation of triple pipe heat exchangers

e Two phase simulation in an open channel

During the year more than 300 organisations availed the calibration facilities of PHYSICAL
STANDARDS LABORATORY (PSL). About 3270 items were calibrated during this period and 20
organisations availed the on-site calibration facility of PSL during the year under review. Some
highlights are:

e Model approval of an Automatic Upper Arm Blood Pressure Monitor as per OIML R16-
2 was successfully completed.

e  NABL accreditation with new scope was received during the year.

e Inter Laboratory Comparison of the parameters Density and Viscosity was done with
CMI, Czech Republic and was successfully completed.

e  Participated and successfully proved the competence of the Lab in pressure parameter
in the CMI initiated Inter Laboratory Comparison involving 14 European countries.

e A Special training programme was conducted on ‘Length, Mass, Volume/Physical
parameters” for Legal Metrology Officers covering theory and laboratory sessions in
PSL.

e A Ford cup thermostat was procured and inducted into service for Viscosity
calibration.

The Training Department has organised the following major training programmes:

e  Eight courses on various topics related to flow measurement & control/mechanical
measurements were conducted. About 120 participants from all over the country have
benefitted.

e  Three customised courses were conducted and 81 participants were benefitted. GAIL,
Legal Metrology officers across the country, etc. were the beneficiaries.

e  Three Training programmes were conducted for International participants under ITEC/
SCAAP Programmes of Government of India in which 76 Participants from 25 different
countries were participated.

FUTURE

The accuracy of fluid flow plays a very vital role in industry as well in our day to day life and
in fact the single largest measurement parameter which is decisive in the quality and quantity of
products. Hence having a measurement standard of national level is of high priority. The very
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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. Government has invested
more than Rs.70 crore to establish the flow standards of FCRI and has developed it to a world class
fluid flow laboratory.

Flow measurement is an area where expertise is limited and the subject is complicated.
With this perspective, | think FCRI can undertake more of consultancy activities, training, research
and sponsored projects in this niche area and the future seems to be bright.

| am happy to note that FCRI has developed links with similar International facilities and
major technical institutions in India and is taking efforts to do joint projects.
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TECHNICAL ACTIVITY REPORT

1. INTRODUCTION

Fluid Control Research Institute (FCRI) is an autonomous organisation under Government of
India, Ministry of Heavy Industries and Public enterprises located at Palakkad, Kerala. FCRI was
established in 1987 with assistance from UNDP. The institute has full fledged NABL accredited
laboratories for the calibration/testing of flow products in water, oil and air media. It is a premier
institute in our country rendering industrial services and solutions to industry. The 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 utilised for sponsored
R&D programmes 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 17025-2005. 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, etc.

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

e Quality and reliability assessment of Flow meters, Control Valves and other flow ele-
ments.

e National and International Training Programmes for foreign nationals under ITEC/Co-
lombo Plan, SCAAP Schemes of Government of India and Self-financing schemes.

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

e  Research and development initiatives in Flow Engineering and Fluid Mechanics, Devel-
opment of Flow metering Techniques and Technology Transfer.

e  Auditing of Oil/ Gas Metering Stations & Calibration at Site.

e  Execution of projects sponsored by Government agencies and private industries in-
cluding multi Consortium projects.

e  Standardisation and “Model Approval” evaluation of flow elements as per OIML R-117
(Legal Metrology) standards.
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e  Testing and Calibration of Metrological, Pressure, Electrical, Temperature instruments
& Noise & Vibration of flow products.

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

e  Study and analysis of water distribution networks.

e large pipe and duct flow measurement at site.

e  Certification of Water meters.

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

e  Field efficiency testing of hydraulic power turbines.

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

e  C(Certification of generators for noise emission control.
3.  VISION AND MISSION
Vision

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

e  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.

e  Actas a solution provider of flow and related problems.

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

o Act as a national standard for fluid flow.

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

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

e Increasing the visibility of FCRI.
4. QUALITY POLICY
Fluid Control Research Institute commits to “Customer Delight” by:

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

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

e Sharing technical expertise in projects.

e  Designing and developing specialized flow products at competitive price.

e  Affording opportunities for continuing education and training of employees.
e  Training the customers to enhance their competence.

e  Committing to implement, maintain and improve the Quality Management System
conforming to 1ISO 9001 — 2000 and 17025 — 2005.

5. ACCREDITATIONS & RECOGNITIONS

e NABL [National Accreditation Board for Laboratories] — under I1ISO 17025 norms for
calibration/testing of fluid flow products, mechanical, electro-technical and thermal
calibration.

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

e  DST [Department of Science & Technology] — as R&D Institute in Fluid Flow Measure-
ment.

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

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

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

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

e |FE [Institution of Fire Engineers, New Delhi] — for hydraulic qualification tests on fire-
fighting equipment.

e Ministry of External Affairs - for conducting Technical Training Programmes for Foreign
Nationals in the field of Fluid Flow Measurement & Control Techniques and Oil Flow
Measurement under ITEC/SCAAP/TCS of Colombo Plan.

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

e Nuclear Power Corporation of India Limited — for seismic analysis of Power plant equip-
ment.

6. PERFORMANCE HIGHLIGHTS 2017-18

h

e  FCRI organized a Global Conference & Exhibition - flotek.g on “Innovative Solutions in
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Heavy Industries and Public Enterprises.

e  The newly built Valve Cavitation Research Centre was inaugurated by Shri Anant G
Geete, Honorable Union Minister for Heavy Industries and Public Enterprises.

e The commissioning of water meter test benches, supplied by FCRI to Central Laboratory
of Legal Metrology (CLLM), Kochi was completed. The test facility was inspected by
third party and has been handed over to CLLM.

e  Asenior official from FCRI presented a paper at “The Abu Dhabi International Petroleum
Exhibition and Conference (ADIPEC) 2017” on “Reliable flow measurement standards -
a prerequisite for impeccable downstream operations.”

e Abank of low flow capacity sonic nozzles of nominal flow rate 0.7, 1.4, 2.8 and 5.6 m3/
hr were assembled and commissioned along with the sonic nozzle bank at Secondary
Air Flow Laboratory at FCRI to enhance the laboratory productivity.

e AHighFlowControlValve (HFCV)testfacilitywascommissioned at FCRIfortestsonspecial
valves from BARC. The Mobile test facility commissioning was also completed. These
facilities are part of a project done for BARC.

e Liquid Propulsion System Centre (LPSC), ISRO Nozzle testing facility was modified
to incorporate flow and pressure fluctuations. The modification of the loop was
completed and one set of valves were successfully tested in presence of LPSC officials.
The evaluation of the test results is in progress. This is expected to pave way for the
testing of more than 500 valves at FCRI for LPSC.

e  Commissioning of IGCAR surge tank test facility was completed. Trial with and without
devices were performed in presence of IGCAR representatives. The test facility was
also modified to observe air entrainment. A new proposal for testing the surge tank
model with inlet from bottom and air injection through both inlet pipes has been
submitted to IGCAR for approval.

e  Fugitive Emission (FE) test facility with methane as test fluid in progress.

e Analysis on data from the Two-Phase Flow experiments in Air-Water was completed
and the report (consolidated including Static Calibrations) was submitted to BARC.
BARC accepted the two-phase flow meter and was dispatched.

e  MSLB (Main Steam Line Breakage) test facility was modified to perform thermal tests.

e  LOCA test (Loss of Coolant Accident) facility was modified to perform Severe Accident
Tests and two tests were performed.

e  The civil works of the new Three-Phase Flow Laboratory have been commenced and is
in progress. Procurement actions for the three-phase flow project in progress.

e A SVFTF (Special Valve Flow Test Facility) was commissioned and the facility was
handed over to FCRI for conducting tests for Aakanksha.

e The review of design calculation of SVTCTF (Special Valve Thermal Cyclic Test Facility)
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was completed. Specification of equipmentincluding autoclave, heater, heat exchanger
and cooler was finalised and approved.

New facility for testing pressure relief valve commissioned in the HFTF loop and four
valves were tested.

A special facility for leak testing of connectors was designed, fabricated and established.
An Analysis of Firewater Network was done for M/s CPCL, Manali.

FCRI and Karunya University (KU) along with CWRDM, CLRI, CEECRI, has submitted
a proposal to DST for establishment of a Centre for Interdisciplinary Research and
Innovation on Integrated Smart Water Management at KU with sponsorship from
DST. FCRI has agreed to collaborate with KU for activities at the centre and research
activities at FCRI on smart-metering/SCADA/Water Network Analysis.

Students from Indian Institute of Technology, Palakkad (IIT Palakkad) are doing
Internship at FCRI. This is expected to bring more collaborative research with IIT
Palakkad.

As part of research programme the performance of turbine flow meters at different
media and pressures is in progress in Air Flow Laboratory.

Assessment of Mechanical/Electro-technical/Thermal calibration was successfully
completed and was recommended for two more years accreditation by NABL assessors.
Three additional parameters were also added to the scope.

Re-assessment of FCRI as per ISO 9001 was completed and Certificate was issued.

Asenior official from FCRI delivered a lecture at Indian Institute of Public Administration,
New Delhi in a seminar organized by department of Legal Metrology on Prevention of
fraudulent practices in fuel dispensers.

A senior staff member delivered a technical talk at The Institution of Engineers (India)
Palakkad Chapter on the topic “SCADA for monitoring of Sewerage Flow, Level, and
Other Parameters at a Metropolitan City” on 8 February 2018.

Two of the senior officers attended the 5 days Training Programme on “Emotional
Intelligence” conducted at Centre for Organisation Development, Hyderabad.

Three ITEC/SCAAP training programmes were conducted for overseas participants. 75
trainees from over 25 countries participated in the programmes.

FCRI has participated in Hannover Messe in April 2017 as part of DHI delegation.

FCRI participated in MSME Exhibition held at Palakkad, Kerala by way of putting up a
Stall.

The Calibration 30 CNG dispensers was done for GAIL Gas at Baroda.
FCRI officials visited three ONGC offshore platforms for auditing of metering lines.
The consultancy work of SCADA for sewerage lines was carried out for MCGM.

All departments presented their vision targets for the next financial year.
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e An order worth Rs.370 lakhs from M/s Municipal Corporation of Greater Mumbai
(MCGM) was received for setting up of bulk water meter test facility as EPC contract.

e A major project for establishing Water meter test benches (size up to 25 mm) at five
different locations of Regional Reference Standard Laboratories was awarded to FCRI
by Director, Legal Metrology. The project is worth about Rs.400 lakhs as EPC contract.

e  Participated and successfully proved the competence of the Physical Standards
laboratory in the parameter Pressure with the CMI initiated Inter Laboratory
Comparison involving 14 European countries.

e  Swachhata Pakhwada: FCRI undertook cleaning of facilities and conducted a class on
“5S”. All staff members jointly with Staff Welfare Society of FCRI participated and
volunteered in cleaning, publicity, etc.

e Recommendations of the 7" Central Pay Commission were implemented in FCRI.
e  The performance related incentive was distributed to the eligible employees.

7. NEW INITIATIVES

7.1 Global Conference and Exhibition - flotek.g-2017

FCRI organised Global Conference and Exhibition flotek.g-2017 during 28-30 August 2017 on
“Innovative Solutions in Flow Measurement & Control — Oil, Water, Gas...”. A total of 16 keynote
addresses and 83 technical papers in 20 sessions were presented in the three days conference.
FCRI engineers presented 22 papers in the conference. More than 250 delegates and 24 exhibitors
participated in the event. Some of the sub-themes of the Conference were: Custody Transfer
Systems for Oil and Gas, Legal Metrology and Proficiency in Flow Measurement, Multi-Phase Flow
Measurement and Flow Visualization, Computational Fluid Dynamic Simulation, etc.

The key note speakers included:

° P.K.Dileep, ED-Asset Manager, ONGC

e  A.KTewari, ED, Operations, Indian Oil Corporation Ltd.
o U.S.Rao, VP, Reliance Gas Transporation

o E.S.Ranganathan, MD, IGL

e R.Chadha, ED, GAIL

. Dominik Prazak, CMI, Czech Republic

e  Dr. Richard Steven, CEESI, USA

e  Peter Lucas, NMI VSL, Netherlands

e  Tejela Narendra, Mahrashtra Jeevan Pradhikaran
e Dr. Arun Kumar, IIT Roorkee

Dr. Peter Lucas, NMI, Netherlands and Dr. Dominik Prazak, CMI, Czech Republic summarized

the conference proceedings. They rated the programme as outstanding.
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7.2  FCRI participated in Hannover Messe 2017, Germany

FCRI has participated in Hannover Messe 2017, Germany as part of DHI delegation. The DHI
pavilion (Hall No.3, H15) was organized by EEPC and the participants were M/s HEC, HMT, DHI,
EEPC and FCRI. A visit to PTB was also made.

7.3 The Abu Dhabi International Petroleum Exhibition and Conference (ADIPEC) 2017

A senior official from FCRI presented a paper titled “Reliable flow measurement standards -
a prerequisite for impeccable downstream operations” in the technical session at the Abu Dhabi
International Petroleum Exhibition and Conference (ADIPEC) 2017.

7.4 Visit to Laboratories
Dubai Central Laboratory Department

Dubai Central Laboratory Department (DCLD) is the designated reference lab for GCC
countriesinthefield of Mass measurements. DCLDisthe nationallab For Length, Mass, Temperature
& Pressure Measurements designated by ESMA (Emirates Authority for Standardization and
Metrology).

FCRI facilities were presented to Senior Metrology Engineering Specialist and he was
impressed and interested in collaborating with FCRI and has promised to present the case to the
Director, DCL.

Emirates Metrology Institute (EMI), Abu Dhabi

Emirates Metrology Institute (EMI) is the National Metrology Institute of the UAE as
nominated by the federal authority (Emirates Standardization and Metrology Authority-ESMA)
and is involved in providing services of Calibration, Training/Knowledge Transfer, Consultancy
services, Inter laboratory Comparisons (ILCs), etc.

FCRI facilities were presented to Head of Mass, Volume and Flow lab. He expressed his
interest in cooperating with FCRI in Training, Inter comparison and Development.

7.5 Two phase flow meter

Analysis on data from the two-Phase Flow experiments in Air-Water was completed and
the Report (consolidated including Static Calibrations) was prepared and submitted. The report
detailed the performance of the Two-phase flow meter over the entire operation span of 0 to
100% Air phase fraction.

A Team of PIC members from BARC visited FCRI during second week of August 2017 to
evaluate the performance and witness the air-water flow experiments. The team also reviewed
the submitted documentation on installation methodology for Flow meter System and approved
the same. The two-phase flow meter for BARC was accepted and shipped.

7.6 Formation of a flow Measurement Specialist Group

A




FLUID CONTROL RESEARCH INSTITUTE 30" ANNUAL REPORT

A panel discussion was organized by FCRI during the flotek.g International Conference. Many
senior officers representing users and manufacturers participated in the discussion. The panel
discussion on “Oil, Gas and Water Measurements - Challenges and Solutions” was attended by
more than 40 invited members from relevant measurement industries. The panel agreed to form
a flow measurement specialist group. During the discussions, Shri R. Chadha, Executive Director,
GAIL and Shri E.S. Ranganathan, Managing Director, Indraprastha Gas Ltd. categorically pointed
out that the frequency of calibration is decided by the cost of not proving. Such discussions
amongst the users, manufacturers and experts in flow measurement are expected to bring
more productivity in the industry. FCRI has already initiated activities which would culminate in
formation of such a group.

8.  RESEARCH PAPERS PUBLISHED

The following technical papers were published/presented in international journals/
conferences:

1. “Quality Assurance Practices of water meters in India” by Dr.Jacob Chandapillai &
C.K.Gopan in “Everything about water” in Apr 2017

2. “A Novel Smart Water-Meter based on I0T and Smartphone App for City Distribution
Management”, at IEEE Region-10 Conference (IEEE Tensymp-2017) 14-16 Jul 2017 by
Dr. M.Suresh, U.Muthukumar and Dr.Jacob Chandapillai

3.  ”Study of Flow Performance of a Globe valve and design optimization”, in Journal of
Engineering Science and Technology, Vol. 12, No.9. pp. 2403-2409. (2017), Dr. Sreekala,
S. K. and Thirumalini S..

4. “Reliable flow measurement standards — A prerequisite for Impeccable downstream
operations” at Abu Dhabi International Petroleum Conference (ADIPEC) 13-16 Nov
2017 by P.K.Suresh & Dr. Jacob Chandapillai

5. “Role of Water Utilities in Quality Assurance of Water meters” in the National Seminar
on Innovative Water and Sewerage Management Practices at IIT Mumbai, organized by
India Water Works Association (IWWA) Mumbai 20-21 Jan 2018, by C.K.Gopan & Dr.
Jacob Chandapillai.

6. “Valves for Water Supply — Fitness for purpose requirements and verification tests”
50" Annual Convention 2018 organized by Indian Water Works Association, held in
Goa during 19-21 Feb 2018 by K. Suresh and P. K. Suresh.

7. “Standards on water meters” 50" Annual Convention 2018 organized by Indian Water
Works Association, held in Goa during 19-21 Feb 2018 by C.K.Gopan and Dr. Jacob
Chandapillai.

The following technical papers were presented in the International Conference and Exhibition
on “Innovative solutions in flow measurement and control — Qil, Water, Gas...” the flotek.g 2017
held at FCRI from 28t to 30" Aug 2017:

1. “Quality Assurance and Calibration of High Pressure Natural Gas Fiscal Meters” by

R. Mascomani. /|
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2.

10.

11.

12.

13.

14.

15.
16.
17.

18.

19.

20.

21.

22.

“Review of Improvements of APl MPMS 14.3/AGA Report Nos.3, Part 2, 2016” by
R.Mascomani.

“CV Value Evaluation of a Globe Valve using CFD Analysis” by Dr. S.K.Sreekala.

“Inter Comparison of Flow Measurement Standards at CMI and FCRI, India” by P. K.
Suresh.

“Analysis of Density Effects on Rotary PD Meter Performance and Calibration” by CB
Suresh.

“Flow Measurement in Large Ducts & Pipes” by A S Murali.

“Validation of Custody Transfer Metering Skid at Site after Laboratory Proving” by
K.Suresh.

“Performance of Multipath Ultrasonic Flow Meter in Liquid Medium” by K.G.Jayesh.
“Water Meters for Smart Cities” by C.K.Gopan.

“Measurement of Temperature Variation in Water using Correlation Microwave
Radiometer” by Dr.M.Suresh.

“Establishing Primary Gas Pressure Standard Facility — (0.140 To 70) bar Gas Piston
Gauge at FCRI and its applications” by Srinivasa Pai.

“Water Efficiency Improvement by Sub Metering & Continuous monitoring - A Case
Study” by U. Muthukumar.

“Restriction Orifice for Equitable Supply in Water Distribution System” by Dr. Jacob
Chandapillai.

“AGA/API Auditing Requirements of Fiscal Gas Metering Systems and FCRI
Experiences” by R.Mascomani.

“Performance Evaluation of Clamp on Ultrasonic Flow Meter” by D.S.Anil Kumar.
“Tests on Active and Passive Valves for Nuclear Applications” by Dr. S.Rammohan.

“Aerodynamic Noise in Control Valves Prediction & Experimental Studies inside
Hemi-Anechoic Space” by Dhanya.M.P.

“Effect of Packing Material and Configuration on Isolation Valve Stuffing Box Leakage
at Critical Operating Condition” by S.Manikandan.

“Design Aspects of PVTt Primary Standard, Uncertainty and Traceability of 50 bar
Calibration and Test Facility” by R. Mascomani.

“Influence of Reynolds number on Cd of Critical Flow Venturi nozzle and Validation
with I1SO standards” by Sivaprakash.K.G.

“Conversion Factors for Thermal Mass Flow Meters for different Operating Mediums:
An Experimental Study” by P.N. Unnikrishnan.

“Design Methodology and Structural analysis of Cross Flow Turbine” by Tamil
Chandran.
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9. DEPARTMENTS
9.1 WATER FLOW LABORATORY

Summary of flow product evaluation

The laboratory certified more than 1076 flow meters and tested 234 control valves for
various manufacturers and end users.

Major Customers

Customers include all leading companies from Oil & Gas sectors — M/s ONGC, 10CL, BPCL
GAIL, Public sector companies like M/s BHEL, Flow meter manufacturers — M/s GE India Industrial
Pvt. Ltd., Emerson Process Management, Endress+Hauser, ABB, Yokogawa, Switzer Process
Management, Starmech Controls, Valve industries like M/s Instrumentation Ltd., Severn Glocon,
Fisher, L&T etc., end users — M/s HAL, LPSC, ISRO, etc.

Major activities of WFL
Calibration of custody transfer Ultrasonic flow meters

Ultrasonic flow meters of size 16” were calibrated as per APl MPMS Ch.5.8. These flow
meters were certified for Daniel Measurement.

Testing of spray nozzles
Testing of super heater nozzle was conducted for:
e  Fabri-Tek Equipments Pvt. Ltd., Pune
o Koso, Pune
e  Circor, Coimbatore

The purpose of the test was to derive a characteristics curve for the spring loaded nozzles.
Using potable water as flow medium and with a known spring, the discharge through the nozzle
was measured for different upstream pressures. The relation between the flow and differential
pressure gives the characteristics of the nozzle.

Calibration of multipath ultrasonic flow meter

Multipath ultrasonic flow meters of sizes 40mm to 300mm were calibrated for M/s GE
India Industrial Pvt. Ltd., Pune. Initially the meter factors were determined at various flow rates
and programmed into the transmitter before calibration. The accuracy limit was within £1% of
reading.

PTC Flow Nozzles

PTC 6 flow nozzles were tested for each pair of pressure tap separately as recommended in
standard PTC6-2005.

e 16" PTC6 flow nozzle was tested for M/s Sepco Electric Power Construction Corporation,

Punjab.
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e 20" PTC6 flow nozzle for M/s Delta Engineering, Pune.

e A 12” PTC 6 flow nozzle for M/s Sepco Electric Power Construction Corporation.
e  Two 12” PTC6 Flow nozzles for M/s Micro Precision Products, Faridabad.
Torque test

Opening and closing torque were determined for a 4” butterfly valve for M/s Severn Glocon
India Private Limited. The test was conducted at 16 bar pressure.

Site calibration

Onsite calibration of Electromagnetic flow meter was performed for M/s Jansal Calibration
Services, Dubai. The flow meter was calibrated at its installed location at pump test facility of M/s
Xylem Manufacturing Middle East Region FZCO, Dubai.

Project

Installation of two water meter test benches at Central Laboratory of Legal Metrology has
been completed.

Exhibition and Paper Presentation

Presented two papers in 50th Annual Convention 2018 organized by Indian Water
Works Association, held in Goa during 19th to 21st February 2018. The papers are “Valves for
Water Supply — Fitness for purpose requirements and verification tests” and “Standards on
water meters”. A stall was also exhibited in the conference and received very good responses
from the people. There were nearly 1000 delegates, from various sectors like water utilities,
water treatment, meter, valves & pipe manufacturers, academic institutions, etc., for the
conference.

Meeting of Standard formulation committee

Attended Twentieth Meeting of the Sanitary Appliances and Water Fittings Sectional
Committee, CED 3 in joint session with Twenty-Fourth Meeting of Water Meters Subcommittee,
CED 3:4 of Bureau of Indian Standards (BIS) held on 26th & 27th February 2018 at BIS Western
Regional Office, Mumbai under the Chairmanship of Hydraulic Engineer, Municipal Corporation of
Greater Mumbai. FCRI has been co-opted in the domestic Water Fittings Subcommittee, CED 3:2
and Valves and Gates Subcommittee, CED 3:5 of BIS.

9.2 CENTRE FOR WATER MANAGEMENT (CWM)

More than 1100 water meters were tested in CWM for various water boards and
manufacturers in India and abroad. 500 meters were tested for various water boards, as a
part of lot acceptance testing and endurance testing. 23 life cycle testing of water meters were
conducted under Model Approval Programme (MAP) of FCRI and 31 life cycle testing for various
manufacturers and suppliers.

Two water meter test benches were designed, fabricated and installed at Central Laboratory
of Legal Metrology (CLLM), Ernakulam. The test facility is capable of testing water meters of

A
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sizes 15 mm to 50 mm. The project was completed within the stipulated time frame and was
commissioned in November 2017.

Major Activities

Annual calibration of reference equipment and quarterly maintenance of water meter test
facility supplied to MCGM Mumbai was carried out as per schedule.

On-site assessment and certification of water meter test facility of M/s New Tirupur Area
Development Corporation Ltd., Tirupur were conducted.

Carried out analysis of integrated fire water network of entire refinery of M/s Chennai
Petroleum Corporation Limited (CPCL). Line sizes and other feasible modifications in the existing
firewater piping network to meet the refinery safety requirements as per latest amendments in
OISD norms were provided.

Performed onsite validation of 4 electromagnetic flow meters at its installed location at
pump test facility of M/s Xylem Manufacturing Middle East Region FZCO, Dubai.

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

9.3 OIL FLOW LABORATORY (OFL)
Summary of flow product evaluation

Certified more than 308 flow meters for various manufacturers and end users.
Major Customers

Customers include all leading companies from Oil & Gas sectors — M/s ONGC, 10CL, BPCL,
automotive industries — M/s Ashok Leyland, Nissan, public sector companies like M/s BEML,
flow meter manufacturers — M/s GE India Industrial Pvt. Ltd., Emerson Process Management,
Endress+Hauser, ABB, Yokogawa, etc. and end users - Air force Station, Air India, HAL, etc.

Major activities of OFL
Endurance test of the Dispenser

The test was conducted for M/s Gilbarco Veeder Root India Ltd., Coimbatore. Endurance
test of the dispenser was conducted with diesel medium. One million litres of diesel was delivered
through the dispenser as part of the test.

Overseas Assignment
Two PD meters were calibrated for M/s Multiline Technical Co LLC, Abu Dhabi, UAE.
Site Assignment

e  Visited M/s ONGC’s B&S Off shore assets, BPA, BPB, TAPTI and B193 Mumbai for audit-
ing of condensate and gas metering lines. Audited thirty numbers of flow metering

P
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e  On-site calibration of dispensers were conducted for M/s Gilbarco Veeder Root, Coim-
batore using reference Coriolis mass flow meter.

9.4 AIR FLOW LABORATORY (AFL)

Summary of tests/Calibrations

About 878 flow meters/flow products were Calibrated/tested in Air Flow Laboratory (AFL)
during the period 2017-18.

Major Customers

Customers include all leading companies from Oil & Gas sector and automotive industries
namely, M/s GAIL, Gujarat Gas Company Ltd., Gujarat State Petronet Ltd. (GSPL), ARAI, Bosch,
Delphi TVS, Honda, Volvo Eicher, BHEL, Air India, Maruti Udyog Ltd., HAL, GE BE, Ashok Leyland,
ELGI, Cummins, CPRI, EICHER, Eureka, TATA Motors, AVL, VSSC, BEML, GE India, Raychem RPG,
Kirloskar Qil Engines, Mahanagar Gas Ltd., etc.

Some of the items calibrated/tested in the Laboratory were: Air flow meters, Venturi meter,
Air release valves, Breather valves, Diaphragm gas meters, Ultrasonic flow meters, Fans, Valve
Positioners, Thermal Mass flow meters, Air flow meter/Leak flow masters, Check Valve, Turbine
flow meter, Mass flow meters, Sonic nozzles, Blower, etc.

In-Situ Calibrations/testing

e  Calibration of 33 nos. of Bell provers for M/s Raychem RPG Pvt. Ltd., Pune

e  Blower performance testing at site for M/s Hajare Invention Technology, Pune

e  Calibration of 3 Orifice meters at site for M/s Mahle Filter systems India Pvt. Ltd., Pune
Technical tie-up with AVL, Austria

AVL, Austria has trained FCRI staff for calibration and tuning of AVL Flowsonix Mass flow
meters. Henceforth FCRI will be acting as a nodal centre for Calibration of AVL Flowsonix meters
supplied in India and Asian countries.

On-going 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.

9.5 CNG LABORATORY
Gas Cylinder Test Station at FCRI

FCRI is establishing a CNG cylinder Test station for hydrostatic expansion testing and
certification of CNG Cylinders. Automatic volumetric expansion system for CNG Cylinders
supplied by at M/s Pascal was inspected at site. An application was made to PESO with required

h
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documents for their approval to commence the civil works. PESO has given permission to install
the test station subject to the final approval on completion.

e A senior officer attended the 5 day Training Programme on “Emotional Intelligence”
conducted at Centre for Organisation Development, Hyderabad.

e Asenior officer delivered a key note address on “Latest Trends in Fluid Flow Metering”
for the conference on “Latest trends in Mechanical Engineering” at NSS Engineering
College, Palakkad.

NG 50/250 bar CNG Laboratory

e Installation of Instrumentation and development of software by M/s Keltron was un-
der progress.

e  Blower modification works were continuing at FCRI.

o Maintenance activities for compressors, instruments, SCADA system were carried out.
Calibration Activities

e A G4 Meter was calibrated with Natural gas for M/s Meter Sit, Italy.

e  Site Calibration of CNG dispenser at M/s Vadodara Gas Ltd. — Baroda, M/s GEECL in
Asansol, M/s Tulsa Gas technologies Ltd., M/s Sopan O&M Ltd., M/s ICL Ltd. - Baroda.

9.6 ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)
The following facilities were the additions in NABL scope:
e Impact hammer calibration
e  (Calibration of signal conditioners

Vibration Test Facility — Major activities

Railway sector

o Resonance search, vibration and shock tests were conducted on Radar Speed Sensors
for M/s Trolex India Pvt. Ltd., Bangalore, as per IEC 61373 : 2010 “Railway application
— Rolling stock equipment — Shock and Vibration tests”.

e  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”.

e  Vibration and shock tests were conducted on a Buran 10 Compressor for M/s Faiveley
Transport Rail Technologies India Ltd., as per IEC 61373 : 2010.

e  Vibration and shock tests were conducted on a Fan for M/s Nadi Airtechnics Pvt. Ltd.,
Thiruvallur as per IEC 61373 : 2010.

e  Vibration and shock tests were conducted on Switch Board Cabinet for LHB Type EOG
Coaches for M/s Trinitron Control Systems Pvt. Ltd., Greater Noida. The test was con-

ducted as per IEC 61373 : 2010. /
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e  Vibration and shock tests were conducted on a set of two air horns for M/s Elgi Ultra,
Coimbatore as per IEC 61373: 2010.

Medical Equipment

e  Vibration and shock tests were conducted on a PDU for M/s Wipro GE Healthcare Pvt.
Ltd., Bangalore.

e Vibration test was conducted on an Incubator for M/s Wipro GE Healthcare Pvt. Ltd.,
Bangalore as per the protocol provided by them.

Electrical Equipment

e  Vibration (Sine) and Shock tests were conducted on a Quad Output 392722 Power
Supply for M/s SFO Technologies Pvt. Ltd., Cochin.

Communication, Space, Oil & Gas and Defence equipment

. Resonance Search, Vibration and Shock tests were conducted on Angle of Attack Sensor
for M/s Goodrich Aerospace Services Pvt. Ltd., Bangalore.

e  Shock test was conducted on Jumpers and Adaptors for M/s SFO Technologies Pvt. Ltd.,
Cochin.

e  Vibration test was conducted on a Top Box Assembly with Electronics Cards for M/s
Gilbarco Veeder Root India Pvt. Ltd., Coimbatore.

e  Vibration test was conducted on a New Sprint Lite Duo in Packed Condition for M/s
Gilbarco Veeder Root India Pvt. Ltd., Coimbatore.

e  Vibration (Random) test was conducted on an Active GPS Antenna for M/s Spectrum
Antenna and Avionics Systems Pvt. Ltd., Cochin.

e  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.

Flow Control Equipment

o Performed Resonance Search on Actuator for M/s Susin I-Tork India (P) Ltd.,
Coimbatore.

Noise level measurements

e  Type Approval of Diesel Generators and COP verification of the facilities as per MoEF
notification to check for noise compliance limits.

Noise & Vibration Measurement on board Fast Patrol Vessel

e  The Noise level & HULL/LOCAL vibration measurements at various cabins/locations on
board of Tug Y 159 were carried out by FCRI for TEBMA Shipyard Ltd., Malpe on their
Multipurpose offshore vessel during sea trial.

A
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Evaluation of Noise characteristics

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

e  Valvenoise measurements of 2” Control Valve assembly for M/s Armstrong International
Pvt. Ltd., Chengalpattu.

e Sound pressure level measurement of Electric Horn was done for M/s Roots Industries
India Ltd., Coimbatore.

e Sound pressure level measurement of Respiratory Humidifier was done for M/s Nice
Neotech Medical Systems Pvt. Ltd., Chennai.

e Sound pressure level measurement of a Fuel Pump was done for M/s Pricol Limited,
Coimbatore.

e Sound pressure level testing of low tone & high tone air horns was done for M/s ELGI
Ultra Industries Limited, Coimbatore.

Packaging Validation

e Drop tests were conducted on a PDU in packed condition for M/s Wipro GE Healthcare
Pvt. Ltd., Bangalore.

e Drop test was conducted for GPS antenna in packed condition for M/s Spectrum
Antenna and Avionics Systems Pvt., Ltd. Testing was done as per standard MIL-STD-
810E, Method 516.4 procedure IV.

Sound power measurement

e  Sound power level of 4 nos. of Pump motor assembly was determined at the acoustic
test facility of FCRI for M/s Aquasub Engineering Unit-1V, Coimbatore.

Seismic qualification test

e  Seismic qualification tests of various sizes and types of valves were conducted for M/s
MIL Controls Ltd.- Mala, IL - Palakkad, Leader Valves Ltd. - Jalandhar. 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.

e  Seismic Static Loading test was conducted a 12” Pneumatic Operated Valve, as part
of seismic qualification for MIL Controls Ltd., Thrissur. The test was witnessed by
representatives of M/s Dodsal and M/s NPCIL QA.

e  Seismic qualification tests were carried out for L&T Valves as per the BARC approved
test procedure. Valve operability was demonstrated under simulated seismic loads.

Temperature & Humidity Test

e Dry Heat and Damp Heat tests were conducted on an I/P Converter for M/s MIL

Controls Ltd., Thrissur.
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e  Temperature test/ ageing test was conducted on Diaphragm Gas Flow Meter for M/s
Raychem RPG Pvt. Ltd. Test was conducted for a duration of 50 days.

e  Dry Heat Test (Non-Condensing), Cold Test and Damp Heat, Cyclic (Condensing) Test
were conducted on Dispenser Controlling Unit for M/s Eastern Auto Motive Machine
Tools Pvt. Ltd., Haryana.

e Ingress Protection (IP 65) test was conducted on an Air Filter Pressure Regulators,
Water meters, Wiper motors, Underwater connectors and Compressor controllers for
various customers.

Special Calibrations

e Calibration of Microphone with Data Acquisition System for M/s Wipro, Bangalore
using free-field and pressure field calibration facilities at FCRI.

e  Calibration of 20 Microphones for M/s Renault Nissan, Kancheepuram in the free
field calibration test facility of FCRI. Out of which, 4 microphones were diffuse field
microphones. The calibration of diffuse field microphone was done for the first time in
FCRI.

e An Impact Hammer was calibrated, using the calibration facility available at FCRI for
M/s Automotive Test Systems, Delhi.

Exhibitions visited

Visited Auto Testing Expo at Chennai in January 2018.
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 measuring instruments and reference standards.

During the year 2017-18, laboratory had undertaken calibration of around 320 electrical/
electronic instruments from various customers which includes all the flow calibration labs of
FCRI.

Thermal calibration

Temperature Calibration Laboratory is equipped with high precision Temperature & RH
calibration systems in comparison method. Laboratory is also equipped with state of art large
fixed point cells calibration system as per ITS-90 standard. Laboratory undertakes comparison
calibration of all types of temperature measuring instruments and temperature systems.

The laboratory has undertaken calibration of around 1053 products from various customers
from private, public sectors all over the country. Around 130 customers from industry have
benefited the service of Electro technical & Thermal calibration Laboratory. This year laboratory
received products from 55 new customers.
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Training activities

Electrical & Thermal calibration facilities of the laboratory were made available to training
department for arranging laboratory session of various training programmes.

Laboratory also undertook onsite calibration assignments. Major on-site assignments
undertaken by the laboratory were for:

e  QOil and Natural Gas Corporation Ltd., Mumbai

o Raychem RPG Pvt. Ltd., Pune

e  Central Institute of Fisheries Technology, Cochin

e  Kerala State Drugs and Pharmaceuticals Ltd., Alapuzha
e  Gold Assaying & Testing Laboratory, Ernakulam

Different types of products calibrated in Electrical Calibration laboratory were: Digital
& analog Ammeter, Process Calibrator, Electrical Clamp meter, Multi channel Data acquisition
modules, Multichannel Data Logger, Decade Resistance Box, Digital multi meters, Earth Tester,
Function generators, Multi function calibrator, Micro ohm meter, Oscilloscope, Particle Counter,
Standard Resistor, Stop watch/Digital timers, Temperature controller, Time /frequency counter,
Universal Counter, etc.

Different types of products calibrated in Thermal Calibration lab were:

Anemometer, Climatic Chamber, Concentration Work Station, Temperature Data logger,
Deep Freezer, Dew point probe, Temp. Indicator with temperature sensors, Dry Block Calibrator,
Standard platinum resistance thermometers, Liquid in Glass Thermometer, Hot Air Oven,
Incubator, Muffle Furnace, Refrigerator, Type—S,K,R thermocouples, Pt-100 temperature probes,
RTD with DAS Module, TCs, S type Thermocouple, Thermo Hygrometer, Water bath, etc.

Some of the customers were: M/s Bharat Heavy Electricals Ltd. - Tiruchirapalli, BHEL -
Bhopal, Hindustan Insecticides Ltd. — Kochi, Instrulab — Chennai, Pallickal Rollers Flour Mill Pvt.
Ltd. — Ernakulam, Raychem RPG Pvt. Ltd. — Pune, Sree Chitra Tirunal Institute for Medical Sciences
& Technology — Thiruvananthapuram, Sri Kaliswari Metal Powders Pvt. Ltd. — Sivakasi, Therelek
Engineers Pvt Ltd. — Bangalore, Advanced Calibration & Validation Services — Bangalore, Central
Pollution Control Board — Delhi, Gas Turbine Research Establishment — Bangalore, Gold Assaying
& Testing Laboratory — Ernakulam, Ordnance Factory - Jabalpur, Pragati Glass Pvt. Ltd. — Bharuch,
R & D Instrument Services — Chennai, Simco Calibration Laboratory - East Marredpally, The Marine
Products Export Development Authority — Kochi, Air Officer Command — Coimbatore, Ashok
Leyland — Hosur, Cochin Shipyard Ltd., Gail (India) Limited — Vadodara, etc.

9.8 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY
The major activities undertaken during the year 2017-18 were:
Consultancy to MCGM Sewerage SCADA Project:

Completed the SCADA implementation for Sewerage Operations Division of MCGM. Total
Value of the Sewerage SCADA Project is about Rs.1160 lakhs. The systems are fully functional and

in the Defect Liability Period. /d
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BARC Project on Two-Phase Flow-metering:

Completed all milestones of the project till supply of the first Unit to BARC. The Equipment
and full-set of documentation including manufacturing dockets and Test Reports were submitted.

Data Logger Systems for Mono-Propellant Systems Division of LPSC Bangalore:

The project has been executed successfully. Fine-tuning of systems will be performed based
on initial cycle of tests with the supplied systems. The system is currently under warranty.

Cycling Unit for LPSC Bangalore:

FCRI bagged the order for DaQ System unit for Latching Valve Cycling test.
Actuation Unit for LPSC Bangalore:

FCRI bagged the order for Actuation unit for Latching Valve test.
BrahMos Aerospace Thiruvananthapuram Ltd.:

Order was bagged for implementation of Checkout System for SITVC Valve Tests in Dry-run
condition. The system was executed and was later reworked with enhanced scope to cover other
tests associated with Production QC assessments.

Calibration of Data Acquisition Systems for Maruti Suzuki:
Order was bagged for undertaking calibration, testing of Data Acquisition System modules.
Model Approval Tests on Fuel Dispenser Controller Unit:

Order was received for conduct of Model approval on Controller Unit from M/s Eastern
Automotive Machine Tools Pvt. Ltd. The tests were completed and Party has been informed
to make necessary corrections to the software bugs and resubmit for tests. The units are now
awaited for the Tests.

Data Acquisition System revamp for M/s Instrumentation Ltd. Palakkad:

Bagged Order for revamp of the Valve Test Data Acquisition system at ILP. Order was
executed for tests for DRT and SRT tests. Feedbacks are awaited for fine-tuning as per internal
Test Plans for the Valves.

AMC for Installed FMISMS at BWSSB Tataguni:

Order was executed for AMC works including calibration, maintenance and upgradation for
the system supplied by FCRI at BWSSB Pumping Stations for CWSS Stages 1, 2 and 3 at Tataguni.

NG-50 Lab Control Racks:

Regarding implementation of Control Rack at NG 50 Lab by M/s Keltron Controls (Alleppey),
interacted with officials of M/s Keltron through the Head of Department. Have discussed and
sought earliest completion of implementation of SCADA Software for tests. M/s Keltron has
completed demonstration of a few interfaces through PLC for the monitoring of Pressure and
Temperature. Pending activities are for control operations (Valves), PVTt system interface,

I\ﬂowmeter interface, etc.
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Other activities
BrahMos Aerospace Thiruvananthapuram Ltd.:

BrahMos Aerospace Thiruvananthapuram Ltd (BATL) informed that they would like to have
increased level of automation for the power supply system as well as refinement in test procedure
based on their internal audit by LPSC Thiruvananthapuram.

West Coast Engineering, Coimbatore:

Jointly worked out proposal for design consultancy towards implementation of automated
test system for Spring Scragging system used for Locomotives. Automation includes sensors,
instrumentation and Data Acquisition System.

Papers:

Paper presented at the IEEE Region-10 Conference (IEEE Tensymp-2017) held during
14-16 July 2017, titled “A Novel Smart Water-Meter based on loT and Smartphone App for City
Distribution Management”. It has been published in IEEE Explore.

Industry Academia Interactions:

Took up teaching of a subject for third-semester Electrical Engineering at the Indian Institute
of Technology Palakkad, during Aug-Nov 2017 semester.

9.9 SPECIAL ASSIGNMENTS AND PROJECT GROUP (SAAP)

During the financial year 2017-18, 22 special test and 45 normal test assignments were
completed. Also 6 separate test beds were developed or modified to conduct tests as per
customer requirements. This includes:

e  Severe accident test profile for nuclear components

e Pressure relief valve testing at 80 bar pressure with DM water as test medium
e  Safety relief valve testing at 11 bar pressure with DM water as test medium

e  Seat leakage testing of Ball valves at high pressure of 50 bar up to 8”

e  Type approval testing (Fugitive Emission) of valves as per SHELL specs

e Performance testing of filters and flexible hoses as per MIL standards

e  Modification of LOCA/MSLB test facility for NPCIL requirements

e  Modification of cryogenic test facility for valve size up to 20” NB

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

e  Surge studies on modified surge tank

e Hot cyclic tests for Nuclear application valves for M/s L&T

A
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e  Commissioning of Mobile test facility for BARC

e  Commissioning of Special valve flow test facility for BARC
e  Testing Flow injection valves for M/s LPSC

e Design of automated thermal test facility for BARC
A brief of the new test facilities / test beds commissioned / modified are listed below:
Testing of flow injection Valve for LPSC, Trivandrum

The existing HFTF (High Flow Test Facility) loop at FCRI was modified to provide to the test
requirements. The performance of the Flow injection valve at high flow and low flow calibration
was verified. Frequency response, Step response, self-closing and threshold voltage tests were
performed on the test valves. An additional Bye pass arrangement, flow meters for high pressure
test conditions and mechanism for pressure surge dampening in loop during testing were
incorporated to meet the flow and pressure requirements during valve testing. All the instruments
and equipment were logged to the high speed data acquisition system exclusively designed for
the test purpose. Valves from M/s LPSC, M/s Brahmos and Nucon Aerospace were tested.

Surge studies on modified surge tank (SG)

M/s IGCAR Kalpakkam awarded a project for “Development and testing of gas entrainment
mitigation devices using a large scale model of surge tank for future SFR” to FCRI. The test facility
was installed and commissioned in the presence of IGCAR officials on May 2017. Trial runs
were carried out and inputs from the IGCAR representatives were considered to improve the
functionality of the test facility.

In the first phase of experimentation, studies were carried out on the surge tank without
any entrainment mitigation device. Critical height required to avoid gas entrainment was found
out. Pressure drop between inlet to outlet was also measured.

In the second phase of experiment, a porous conical device was tested for its performance
towards the mitigation of gas entrainment.

The third phase of testing of gas entrainment mitigation devices were started on December
2017. The porous conical device & matrix sheet were fitted and the assembly was tested for the
performance towards mitigation of gas entrainment. It is found from the experiment that the
matrix sheet slightly improve the performance of conical device. A Test report was generated and
send to IGCAR for approval.

Severe accident test facility

The existing LOCA/MSLB test facility was modified to meet the revised test specification
and profile required for performing the sever accident test for M/s NPCIL. Temperature and
pressure profile as per new test condition of “Severe accident” was generated in the existing
loop with addition of heating/cooling arrangements. Valves and instruments for different

A
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manufacturers were tested in this test loop. The performance of the test items were verified
during the test.

Safety relief valve testing with DM water as test medium for M/s BARC

A special Safety relief valve developed by BARC was tested with DM water as test medium
at pressure of 10 bar in SVFTF test facility. To perform this test, the facility was modified for the
test requirements as specified by the customer. Pop-up pressure and reseating pressure were
recorded in the data logger during test. Performance of the valve after 15 cycles of operating was
checked.

Pressure relief valve testing at high flow and high pressure

Pressure relief valve was tested with DM water as test medium at pressure of 80 bar in HPHF
test facility. During the test, seat leakage was measured with help of flow meter in the test line.
Seat leakages were quantified at various test pressures. More than 8 numbers of valves were
performed.

Commissioning of New Test facilities
The following test beds were commissioned.
Commissioning High Pressure High Flow Test Facility (HFTF) for M/s BARC

High pressure and high flow test facility was commissioned for M/s BARC during the financial
year. During commissioning various tests were performed for proper operation as per the design
conditions. The commissioning tests were performed in the HFTF facility with a test pressure of
70 bar and ambient temperature. The test fluid was DM water. The data generated during the
test was verified by Lab in charge and sent to BARC for approval.

Commissioning Mobile Test Facility (MTF)

Mobile test facility was commissioned for M/s BARC during the financial year. During
commissioning various tests were performed for proper operation as per the design conditions.
The commissioning tests were performed in the MTF facility with a test pressure of 80 bar and
ambient temperature. The test fluid was DM water. The data generated during the test was
verified by Lab in charge and sent to BARC for approval.

Commissioning Special Valve Flow Test Facility (SVFTF)

Special Valve Flow Test Facility was commissioned for M/s BARC during the financial year.
During commissioning various tests were performed for proper operation as per the design
conditions. The commissioning tests were performed in the SVFTF facility with a test pressure of
4 bar and ambient temperature. The test fluid was DM water. The data generated during the test
was verified by Lab in charge and sent to BARC for approval. This facility was accredited by NABL

during the audit.
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9.10 LARGE WATER FLOW LABORATORY (LWFL)

Following are the major works carried out in Large Water Flow Laboratory during 2017-
2018:

e  (Calibration of 14 Annubars of size ranging from 750 mm to 1800 mm
e Venturimeter of size 950 mm and 900 mm

e  Five electromagnetic flowmeter of size 400 mm to 1200 mm, 800 mm NB Orifice plate
and testing of one 600 mm NB control valve. NPSH test was conducted for pump from
M/s Grundfos Pumps India Pvt. Ltd

Inauguration of Valve Cavitation and Research Centre (VCRC)

Valve Cavitation Research Centre (VCRC) was inaugurated during August 2017 by Honourable
Minister of Heavy Industries & Public Enterprises Shri Anant G Geete. Special test like Liquid
pressure recovery test (FL), Cavitation performance tests, High pressure Safety Relief valve testing
etc. can be carried out in this Laboratory, ARC valves of size 2.5” X 1.5” were tested in VCRC during
2017-18.

9.11 COMPUTATIONAL FLUID DYNAMICS (CFD)
Major CFD simulations carried out are detailed below:
e  CFD Analysis of Basket filters

e  CFD analysis and design optimisation of different geometries of Basket filters under
clean and clogged conditions for M/s Procedyne, Chennai Ltd. were carried out to find
out the pressure drop

e  (Cavitation simulation study in 2”Globe valve

e  Steady and unsteady Multiphase flow analysis of 2” Globe valve for analyzing flow
characteristics and study the occurrence of cavitation. This was carried out at various
openings to find out the pressure recovery factor

e Installation effects study of flow metering system
e  Flow simulation of Flow Nozzle and axial fans

e  Flow analysis in different types of pipe structures using FLUENT to find out flow profile
at metering section

e CFD Analysis of thermal mixing in pipes, multi tube heat exchanger, etc.

e  Flow and Thermal simulation in air vent assembly to find out the performance and
validation

e  Fluid flow and thermal simulation in dimpled pipe
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e  CFD simulation of triple pipe heat exchangers

e  Two phase simulation in an open channel
Training/courses attended

e  Attended one day State level Factory Managers Meet 2017 organized by Safety Council
of Kerala on 6/5/2017 at Palakkad.

e 5-days Programme on “Integrated Scientific Project Management for Women Scien-
tists/Technologists” (January 29 — February 2, 2018) sponsored by DST at COD, Hy-
derabad.

A two days CFD course was conducted during August 3 & 4" 2017 at FCRI.
9.12 PHYSICAL STANDARDS LABORATORY (PSL)

During the year, 300 organisations availed the calibration facilities. More than 3270 items
were calibrated during this period. 20 organisations availed the on-site calibration facility of PSL
during the year under review.

Of various technical bids and tenders submitted, FCRI has been successful in securing
the POs and completed the works in favour of: M/s Air Force Station — Sulur, AVT Mc Cormick
Ingredients, BPCL — Kochi, Cliniexpert Services Pvt. Ltd. - New Delhi, Craftsman Automation
Pvt. Ltd., Cordite Factory, EFCO Maschinebau, GAIL India Ltd., Mumbai, GE Oil & Gas, Gilbarco
Ltd., Godrej & Boyce — Mumbai, Hindustan Aeronautics Ltd., HTA Instrumentation, HLL Lifecare,
Marine Products Export Development, ONGC Ltd., NTPC Ltd., National Institute of Wind Energy,
Synthite Industries, Syscon Calibration Centre, VSSC — Thiruvananthapuram, WFB Baird — Kochi,
Yadav Measurements, etc.

Special assighment taken up during the year

Model approval of an Automatic Upper Arm Blood Pressure Monitor as per OIML R16-2 for
M/s Cliniexpert Services Pvt. Ltd., New Delhi was successfully completed.

NABL accreditation with new scope was received during the year. The accredited scope was
enhanced with the addition of Newton weight calibration under Mass calibration, Effective area
determination under pressure calibration.

Inter Laboratory Comparison of the parameters Density and Viscosity was done with CMI,
Czech Republic and was successfully completed.

Participated and successfully proved the competence of the Lab in pressure parameter in
the CMI initiated Inter Laboratory Comparison involving 14 European countries.

Special training programme

ASpecial training programme was conducted on ‘Length, Mass, Volume/Physical parameters’

..
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for Legal Metrology Officers covering theory and laboratory sessions in PSL.

Major site assignments

e 18 nos. of weighing balances covering a range of 300 g to 150 kg were calibrated at
VSSC site.

. 20 nos. of Pressure transmitters were calibrated at ONGC site.

e  Dimensional verification 3” orifice metering line and calibration of pressure instru-
ments was taken at the Pragati Glass Pvt. Ltd., Surat.

e 11 nos. of weighing balances covering a range of 220 g to 4100 g were calibrated at
VSSC site.

e 5 nos. of Fabric length measuring machines were calibrated for WFB Baird, at Kochi,
site.

®  5nos. of pressure transmitters at Raychem RPG Pvt. Ltd., at Pune site.
Services to overseas customers
e  Pressure instruments were calibrated for M/s Mustafa Sultan Science & Industry Co.,
Oman.
e ‘0’ Grade slip gauges up to 100 mm were calibrated for M/s Al Waqt, Sharjah, UAE.
e Digital counters were calibrated for M/s National Fire Fighting Mfg, Dubai, UAE.

e ‘0’ Grade Gauge blocks up to 500 mm and E2 class standard weights upto 200 g were
calibrated for M/s Metromac, Qatar.

e Dimensional and pressure instruments were calibrated for M/s Metromac, Dubai, UAE.

° Pressure and dimensional instruments were calibrated for M/s Jansal Calibration Ser-
vices, Dubai, UAE.

Infrastructure addition during the year

A Ford cup thermostat was procured and inducted into service into Viscosity calibration.
Maintaining a required temperature within specified control is a requirement as per ASTM D 1200
standards for calibration of Ford cups and other types of visco cups which was achieved in this
equipment.

9.13 TRAINING
Following major training programmes were organised during the period 2017-18.
Training programme for executives

The following courses on various topics related to flow measurement & control/mechanical
measurements were conducted and about 120 participants from all over the country were
benefitted:

A

e Liquid Hydrocarbon Flow Measurement and Custody Transfer




FLUID CONTROL RESEARCH INSTITUTE 30" ANNUAL REPORT

e Water Transmission and Distribution Engineering

e OntheJob Training for Field Engineers on Flow meters & Calibration Techniques
e  Basics of Computational Fluid Dynamics and Software

e Metrology, Pressure, Thermal & Electro Technical Measurements & Calibration
e  Gas flow measurement/Natural Gas Custody Transfer as per AGA Standards

e  Control Valves & Actuators

e Advanced Flow Measurement & Instrumentation — Principles & Practice

Customised Training programmes

Three courses were conducted and 81 participants were benefitted. GAIL, Legal Metrology
officers across the country, etc. were the beneficiaries.

e Dispensers for Diesel/Petrol/LPG/ CNG (Legal Metrology)
e  Flow Metering in Gas Business
e  Course on Length, Mass, Volume/Physical parameters

In plant training

In plant training was conducted for engineering students from various colleges across the
country. About 120 students were benefitted out of this programme.

Industrial visit
During this year, students from 7 colleges have visited FCRI as a part of their curriculum.
International Training under ITEC/SCAAP/COLOMBO Programme of Govt. of India

The following courses were conducted for 76 delegates from 25 different countries. The
countries participated were:

Niger, Tanzania, Ghana, Nigeria, Zambia, Suriname, Russia, Fiji, Uzbekistan, Bangladesh,
Myanmar, Oman, Iraq, Mauritius, Uganda, Mongolia, Botswana, Ethiopia, Sri Lanka, Thailand,
South Sudan, El — Salvador, Afghanistan, Malawi and Guyana.

e  Qil, Water and Gas Flow Measurement and Control Techniques & Standards

e Instrumentation & Control & Data Acquisition System in Fluid Flow in Process & Petro-
leum Engineering

e  Flow measurement and control Techniques/ Software in Industrial Processes and wa-
ter Distribution System

A
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K. VENKATACHALAM AIYER & CO.
CHARTERED ACCOUNTANTS

No. 30 “AADARSH?”, (First Floor), Next to C.A. Institute)
Indrani Nagar, Palakkad-678012

Off : 0491-2578063, 2577424, 09349601128

E-mail : chandruca@vsnl.com, chandrufca@gmail.com

INDEPENDENT AUDITOR’S REPORT
To the Governing Council of Fluid Control Research Institute
REPORT ON THE FINANCIAL STATEMENTS

1. We have audited the accompanying financial statements of “FLUID CONTROL RESEARCH INSTITUTE”
(an autonomous body registered under the Societies Registration Act, 1860) (hereinafter called “the FCRI”),
Kanjikode West, Palakkad, Kerala- 678623, which comprise the Balance Sheet as at 315 March, 2018, the Income and
Expenditure Account and the Receipts & Payments Account for the year ended on that date.

MANAGEMENT’S RESPONSIBILITY FOR THE FINANCIAL STATEMENTS

2. The FCRI’'s management is responsible for the preparation of these financial statements that give a true and
fair view of the financial position, financial performance and cash flows. This responsibility includes the design,
implementation and maintenance of internal control 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.

AUDITOR’S RESPONSIBILITY

3. Our responsibility is to express an opinion on these financial statements based on our audit, We have conducted our
audit in accordance with the Standards on Auditing issued by the Institute of Chartered Accountants of India. Those
Standards require that we comply with ethical requirements and plan and perform the audit to obtain reasonable
assurance about whether the financial statements are free from material misstatement.

4. An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the financial
statements. The procedures selected depend on the auditor’s judgment, including the assessment of the risks of
material misstatement of the financial statements, whether due to fraud or error. In making those risk assessments,
the auditor considers internal control relevant to the preparation and fair presentation of the financial statements 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 internal control. An audit also includes evaluating the appropriateness of
accounting policies used and the reasonableness of the accounting estimates made by management, as well as
evaluating the overall presentation of the financial statements.

5. We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinion.

OPINION

6. In our opinion and to the best of our information and explanations given to us, the financial

statements of the FCRI gives the information in the manner so required and give a true and fair view in conformity
with the accounting principles generally accepted in India:

(a) Inthe case of Balance Sheet, of the state of affairs of the Institute as on 315 March, 2018.

(b) In the case of Income and Expenditure Account, of the excess of income over expenditure for the year ended
as on that date; and

(c) Inthe case of Receipts & Payments Account, of the cash flows for the year ended on that date.

For KVENKATACHALAM AIYER & Co.
Place : Palakkad
Date : 20" November, 2018

Chartered Accountants

( VRAMACHANDRAN B.Com, FCA )

(PARTNER)
Membership No: 020504
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BALANCE SHEET AS ON 315" MARCH 2018
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(In Rupees)
Particulars Schedule No.| Ason 31.03.2018 As on 31.03.2017
SOURCES OF FUND
Capital Fund [ 1115796051.18 1029236934.30
1115796051.18 1029236934.30
APPLICATION OF FUND
Fixed Assets Il
Gross Block 785711042.73 747714463.90
Less: Depreciation 502087815.70 470301200.99
Net Block 283623227.03 277413262.91
Capital Work-in-Progress 52488450.71 73843840.47
Current Assets 11 868112540.74 763714200.17
Less Current Liabilities v 88428167.30 85734369.25
779684373.44 677979830.92
1115796051.18 1029236934.30
Palakkad In terms of our report of even date
20.11.2018 For K. Venkatachalam Aiyer & Co.
Chartered Accountants
(FR No. 004610S)
Dr. Jacob Chandapillai Sukriti Likhi V. Ramachandran, Chartered Accountant

Director

Joint Secretary
Chairman (GC-FCRI)

Partner

M.No. 20504
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2018
(In Rupees)
Schedule No. Current Year Previous Year
INCOME
Realisation from Sponsored Projects 50770596.00 20809008.00
Income from Calibration/Testing 144870059.00 150938523.00
Interest on Deposits 36328743.00 36489440.00
Training & Seminar 16108692.50 17491547.51
Other Income 8 232314.39 296275.88
Total 248310404.89 226024794.39
EXPENDITURE
Salaries & Allowance 1 99712161.83 78958538.91
Other Expenses for Employees 2 10801343.00 7196056.00
Seminar & Training Expenses 3 6670971.50 8235584.50
Postage, Telex, Fax & Telephone 4 258918.74 272102.00
Travel & Conveyance 5 1286949.70 1579728.50
Repairs & Maintenance 6 4864814.42 3052184.46
Printing & Stationery 412993.50 736285.00
Electricity Charges 9194266.00 9244436.00
Water Charges 423001.00 463768.00
Bank Charges 66673.96 25225.88
Calibration Charges 2126757.50 1685070.00
Consumables 980786.36 1787021.74
Sponsored Project Expenditure 10412434.88 0.00
Depreciation 31786614.71 30232577.33
Other Charges 7 2754856.91 3893338.51
Total 181753544.01 147361916.83
Excess of income over expenditure 66556860.88 78662877.56
Grand Total 248310404.89 226024794.39
Palakkad In terms of our report of even date
20.11.2018 For K. Venkatachalam Aiyer & Co.
Chartered Accountants
(FR No. 004610S)
Dr. Jacob Chandapillai Sukriti Likhi V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2018

Gross Receipts for Testing

Salaries & Allowances

(In Rupees)
Receipts Amount Payments Amount
Opening Balance :
Cash 13535.00 | F2yment to Suppliers & 24444919.00
Contractors
Bank 3868607.44 | Other Liabilities 23651919.00

101456087.00

. . 189562069.17 | Other Expenses Employees 4224931.00
Calibration
Advance from Sponsored 49200.00 | Printing & Stationery 445177.00
Projects
Interest on Deposits 831686.00 | Repair & Maintenance 5226675.13
Receivables 20729789.00 | Seminar & Training 6622350.50
Earnest Money Deposit 558305.90 | Electricity & Water Charges 9734471.00
?;)i;stgecelpts seminar & 17870256.83 | Telephone & Postage 299140.94
Other Receipts 87355.00 | Travelling Expenses 1275135.00
Payables 481989.40 | Calibration Charges 840929.00
Consumables 1142776.00
Miscellaneous/Other Charges 2349687.84
Security Deposit 418745.00
Short Term Deposits 15746485.00
Advance/Deposits with Others 3110836.00
Loans & Advances to Employees 1363672.60
Sponsored Projects 5946486
Closing Balance
Cash 8248.00
Bank 25744122.73
234052793.74 234052793.74
Palakkad In terms of our report of even date
20.11.2018 For K. Venkatachalam Aiyer & Co.
Chartered Accountants
(FR No. 004610S)
Dr. Jacob Chandapillai Sukriti Likhi V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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SCHEDULE |

CAPITAL FUND

Particulars

Current Year
Rs.

Previous Year
Rs.

Opening Balance
Grant-in-aid received during the Year

Excess of Income over Expenditure

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

Less — Transfer to Plan Corpus Fund

FCRI R&D Fund

Plan Corpus Fund

532619103.80

0.00

66556860.88

599175964.68

3262542.00

29400000.00

37100000.00

535938506.68

298457544.50

281400000.00

505297232.24

20000000.00

78662877.56

603960109.80

7258994.00

44800000.00

33800000.00

532619103.80

252317830.50

244300000.00

1115796051.18

1029236934.30
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SCHEDULE 111
Current Assets, Deposits & Advances
Particulars Current Year Previous Year
Rs. Rs.

CURRENT ASSETS
Cash in Hand 8248.00 13535.00
Bank 25744122.73 3868607.44
Short Term Deposit with Banks 453012218.00 443019924.00
R & D Fund Investments 285417627.00 223883559.00
Stock — Cement 8528.00 141960.00
Stock — Steel 103418.22 84445.53
Stock — Consumables 456598.34 528576.70
Sundry Debtors 34129365.38 9245660.59
Prepaid Expenses 545964.00 258546.00
Receivable — Others 1017211.36 22650977.99
WIP R&D Projects (External) 1204834.00 5626104.31
Accrued interest on HBA/Vehicle Advance 494788.00 459457.00
DEPOSIT & ADVANCES
Deposit with Others 2258916.20 1370977.20
Advance to Suppliers 24132145.50 21497958.00
Advance to Employees 510699.00 877682.50
EMD Paid 710000.00 360000.00
ITDS Receivable 37695202.01 29229809.91
Advance to Others 624155.00 464819.00
Advance to Contractors 38500.00 131600.00

868112540.74

763714200.17
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SCHEDULE IV Current Liabilities and Provision
Particulars Current Year Previous Year
Rs. Rs.
Sundry Creditors 1596305.00 5563939.00
EMD — Contractors 3043475.00 2495175.00
Security Deposit — Contractors 3641454.80 3289840.80
Advance from R&D Projects (External) 560000.00 6704671.00
Advance from Customers 24455112.10 22168635.95
Other Liabilities 13995239.40 7393451.50
Liability - Contractors 199969.00 1233962.00
Income Received in Advance 0.00 2548317.00

Provision — EL Encashment Fund

40936612.00

34336377.00

88428167.30

85734369.25

SCHEDULE-1 Salaries & Allowances
Particulars Current Year Previous Year
Rs. Rs.
Salaries & Allowance- Regulars 71975013.83 55151079.91
Salaries & Allowance- Temporary 8396035.00 8602286.00
Employer’s contribution to CPF 6249106.00 1426268.00
Employer’s contribution to NPS 1727786.00 1170238.00
Security Expenses 1602550.00 1579277.00
Incentive 9761671.00 11029390.00
99712161.83 78958538.91
SCHEDULE 2 Other Expenses for Employees
Particulars Current Year Previous Year
Rs. Rs.
Staff Welfare Expense 1425014.00 1530134.00
Medical Expenses 554585.00 443393.00
Gratuity 0.00 0.00
LTC 206865.00 228984.00
Provision for EL encashment 8614879.00 4993545.00
10801343.00 7196056.00

A
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SCHEDULE 3 Seminar & Training
Particulars Current Year Previous Year
Rs. Rs.
Course & Training 385648.50 446982.50
ITEC Expenses 5123215.50 5978337.00
Seminar & Course 1162107.50 1810265.00
6670971.50 8235584.50
SCHEDULE 4 Postage Telex Fax & Telephone
Particulars Current Year Previous Year
Rs. Rs.
Telephone & Fax 94225.00 115271.00
Postage & Telex 164693.74 156831.00
258918.74 272102.00
SCHEDULE 5 Travelling & Conveyance
Particulars Current Year Previous Year
Rs. Rs.
Travelling Expense 1286783.70 1577414.50
Conveyance 166.00 2314.00
1286949.70 1579728.50
SCHEDULE 6 Repairs & Maintenance
Particulars Current Year Previous Year
Rs. Rs.
Building 1449816.42 947932.46
Electrical Installation 579531.00 301566.00
Vehicle 164051.00 69093.00
Office Equipment 20575.00 4951.00
Machinery & Equipment 2430807.00 1602411.00
Trainees Hostel 97890.00 62306.00
Other Assets 112549.00 29102.00
Staff Quarters 1317.00 11050.00
Furniture 8016.00 21586.00
Road & Drainage 262.00 2187.00
4864814.42 3052184.46

4




FLUID CONTROL RESEARCH INSTITUTE 30" ANNUAL REPORT

SCHEDULE 7 Other Charges
Particulars Current Year Previous Year
Rs. Rs.
Customer service and hospitality 151843.00 171555.50
Freight & Cartage 328278.00 165005.00
Advertisement Charges 244328.09 611246.00
Audit Fees 12300.00 17700.00
Legal Charges 30865.00 110000.00
POL 321218.00 306254.00
Rates & Taxes 531789.00 1460133.00
Insurance 241094.00 228731.00
Miscellaneous Expenses 223332.82 225298.01
Consultant Fee 25800.00 73233.00
Subscription & Membership 56089.00 42990.00
Professional & Special services 99000.00 351685.00
Garden Maintenance 99799.00 129508.00
Intercomparison Expenses 389121.00 0.00
2754856.91 3893338.51

SCHEDULE 8 Other Income

Particulars Current Year Previous Year
Rs. Rs.
Income from Trainees Hostel 65135.00 107627.00
Licence Fee 25239.00 29274.00
Interest on HBA/Vehicle Advance 76742.00 56422.00
Miscellaneous Income 65198.39 102952.88
232314.39 296275.88
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SCHEDULE 10 - SIGNIFICANT ACCOUNTING POLICIES

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

2. Stock of materials and components with General Stores as on 31.03.2018 is valued at cost.
Issues made to Projects are treated as consumption.

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

4, 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.

5. 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.

6. The practice of depicting Realisation from Sponsored Projects by matching the receipts and
actual expenditure followed till 2016-17 has been discontinued in the accounts for 2017-18
instead they have been depicted separately on the income and expenditure account.

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

A
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4

NOTES FORMING PART OF THE BALANCE SHEET AS AT 31.03.2018 AND THE INCOME &
EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2018

1. The Institute has been approved by Central Government under section 35(1)(ii) of

Income Tax Act 1961, read with Rule 5C and 5E of the Income Tax Rules 1962 with effect
from 01 April 2008 onwards vide Government of India Ministry of Finance, Department
of Revenue (CBDT) Notification No.45/2009 dated 20th May 2009.

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

value of Rs.1.

3. Firm purchase orders issued for supply of items for Plan/In-house projects for Rs.12.42

lakhs and proposal being processed for final orders as on 31.03.2018 for Rs.134.37 lakhs.

4. An amount of Rs.32.62 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”.

5. An amount of Rs.294 lakhs has been transferred to R&D Fund from the surplus during
the year.

6. An amount of Rs.371 lakhs has been transferred to Plan Corpus Fund from the surplus

during the year.

7. Receipts from the Global Conference flotek.g 2017 conducted during 28-30 August

2017 amounting to Rs.74,47,943.41 has been netted off against the expenditure of
Rs.75,13,782.00 and the deficit of Rs.65,838.59 has been accounted under Advertisement
& Publicity Charges.

8. Previous years figures have been regrouped wherever necessary.
Palakkad In terms of our report of even date
20.11.2018 For K. Venkatachalam Aiyer & Co.

Chartered Accountants
(FR No. 004610S)

Dr. Jacob Chandapillai Sukriti Likhi V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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FCRI CONTRIBUTORY PROVIDENT FUND
BALANCE SHEET AS ON 315" MARCH 2018

(In Rupees)
Particulars Ason 31.03.2018 | Ason 31.03.2017
LIABILITIES
Capital Fund 3774752.13
Add Surplus for the Current Year 214116.95 3988869.08 3774752.13
Employees’ Subscription 36485848.00
Less Advance Recoverable 2358631.00 34127217.00 26234912.00
Employer’s Contribution 38915670.00 32916973.00
Audit Fee payable 590.00 590.00
77032346.08 62927227.13

ASSETS
SB Account 992063.08 1867821.13
Interest Accrued on:

Special Deposit 25995.00

Short Term Deposit 11814159.00 11840154.00 12699365.00
Receivables 6895465.00 436484.00
Investment in:

Special Deposit 1333059.00

Short Term Deposit 55971605.00 57304664.00 47923557.00

77032346.08 62927227.13

Palakkad
20.11.2018

Dr. Jacob Chandapillai
Director

In terms of our report of even date
For K. Venkatachalam Aiyer & Co.
Chartered Accountants

(FR No. 0046108S)

Sukriti Likhi V. Ramachandran, Chartered Accountant
Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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FCRI CONTRIBUTORY PROVIDENT FUND
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31°" MARCH 2018

(In Rupees)
Particulars Current Year Previous Year
INCOME
Interest received on:
Special Deposit 104312.00 107311.00
Short Term Deposit 4622562.00 4585514.00
SB Account 47885.00 19051.00
4774759.00 4711876.00
EXPENDITURE
Interest on Employees’ Subscription 2153568.00 1875149.00
Interest on Employer’s Contribution 2406266.00 2347502.00
Audit Fee 590.00 590.00
Miscellaneous Expenses 218.05 394.00
Excess of Income over Expenditure 214116.95 488241.00
4774759.00 4711876.00

Palakkad
20.11.2018

In terms of our report of even date
For K. Venkatachalam Aiyer & Co.
Chartered Accountants

(FR No. 004610S)

Dr. Jacob Chandapillai Sukriti Likhi V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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AGA
API
APLAC
API
ARA|
ASME
ASTM
BARC
BEML
BHEL
BIS
BPCL
CBDT
CEERI
CFD
CLLM
CLRI
CMI
CNG
CcoD
cop
CPCL
Cv
CWRDM
DGM
DHI
DST
EEPC
EMF
EN
EPC
FCRI
FE

ABBREVIATIONS

American Gas Association

American Petroleum Institute

Asia Pacific Laboratory Accreditation Cooperation
American Petroleum Institute

The Automotive Research Association of India
American Society of Mechanical Engineers
American Society for Testing and Materials
Bhabha Atomic Research Centre

Bharat Earth Movers Limited

Bharat Heavy Electricals Limited

Bureau of Indian Standards

Bharat Petroleum Corporation Limited
Central Board of Direct Taxes

Central Electronics Engineering Research Institute
Computational Fluid Dynamics

Central Laboratory of Legal Metrology

Central Leather Research Institute

Czech Metrology Institute

Compressed Natural Gas

Centre for Organisation Development
Conformity of Production

Chennai Petroleum Corporation Limited

Flow Coefficient

Centre for Water Resources Development and Management
Diaphragm Gas Meter

Department of Heavy Industry

Department of Science and Technology
Engineering Export Promotion Council
Electromagnetic Flow Meter

European Standard

Engineering Procurement and Construction
Fluid Control Research Institute

Fugitive Emission

A
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GAIL
GEECL
HAL
HEC
HFTF
HPHT
IEC
|EEE
IGCAR
ILAC
ISA
IS0
ISRO
ITEC
ITS
LOCA
LPG
LPSC
MCGM
MIS
MOoEF
MTF
MSLB
NABL
NG
NIST
NMi
NPCIL
NTPC
OIML
ONGC
PESO
PIC
PTB
PTC

4

Gas Authority of India Limited

Great Eastern Energy Corporation Limited
Hindustan Aeronautics Limited

Heavy Engineering Corporation

High Flow Test Facility

High Pressure High Temperature

International Electro technical Commission
Institute of Electrical and Electronics Engineers
Indira Gandhi Centre for Atomic Research
International Laboratory Accreditation Cooperation
Instrument Society of America

International Standards Organisation

Indian Space Research Organisation

Indian Technical and Economic Co-operation
Intelligent Transport System

Loss of Coolant Accident

Liquefied Petroleum Gas

Liquid Propulsion System Centre

Municipal Corporation of Greater Mumbai
Management Information System

Ministry of Environment and Forests

Mobile Test Facility

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 Limited
National Thermal Power Corporation
International Organisation of Legal Metrology
Oil and Natural Gas Corporation Limited
Petroleum and Explosives Safety Organisation
Project Implementation Committee

Federal Institute of Physics and Metrology
Performance Test Codes
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R&D
SCAAP
SCADA
SVTF
TCS
UNDP
VSSC

Research and Development

Special Commonwealth African Assistance Plan
Supervisory Control and Data Acquisition
Special Valve Flow Test Facility

Technical Co-operation Scheme

United Nations Development Programme
Vikram Sarabhai Space Centre

A
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¥ogs dold RuUd sEicye: udasls
31 91, 2018 @ Reafd & IR For—uA

(ouy #)
faazor TR 31.03.2018 &I 31.03.2017 &I
& Reafd & sgar | Rafd & agar
faferat &1 "ra
gofTe fafey | 1115796051.18 1029236934.30
1115796051.18 1029236934.30
fafer &1 T
IS AR I
AHd <iH 785711042.73 747714463.90
TeT: e 502087815.70 470301200.99
frae <if® 283623227.03 277413262.91
TR GO BT 52488450.71 73843840.47
] TR I 868112540.74 763714200.17
TeT ATe STl v 88428167.30 85734369.25
779684373.44 677979830.92
1115796051.18 1029236934.30
UTTFDTS R 99 fafyr &1 Ruid & agar
20.11.2018 P. dBHerdd AR T8 HUAI
Ll AETDHR
(YW} 4. 004610TH)
S, Sihd Arsiied gafa foref 4. IS, W] dWbR
IBERED wygaa wfuq | o5 4
s (Sfefl—meiamea) A adl 3. 020504
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Yogs dold RUd sEIcye: Udddrs
31 AT, 2018 &I U I8 & foIU A dAT AT Q@
(euy #)
gRARree 9 EIGEL ear ad
3T
YrRITT aRATSTIST & 3ot 50770596.00 20809008.00
DA / I 3T 144870059.00 150938523.00
ST TR =TSl 36328743.00 36489440.00
gfreror qerr AfRER 16108692.50 17491547.51
SRESIR 8 232314.39 296275.88
& 248310404.89 226024794.39
gy
ERRESRIKI] 1 99712161.83 78958538.91
HHAIRAT & U oy =g 2 10801343.00 7196056.00
IR TAT T 3 6670971.50 8235584.50
URTST, Toldd, T T SallthId 4 258918.74 272102.00
ATAT T AT Yob 5 1286949.70 1579728.50
T TAT ARET0T 6 4864814.42 3052184.46
TEOT AT IR 412993.50 736285.00
fagd R 9194266.00 9244436.00
Sl TR 423001.00 463768.00
dF TR 66673.96 25225.88
PANIT TR 2126757.50 1685070.00
SYHTSY 980786.36 1787021.74
gt aRATSTT 10412434.88 0.00
SELIE] 31786614.71 30232577.33
SRIEGIN 7 2754856.91 3893338.51
& 181753544.01 147361916.83
Ig 9 3t I 66556860.88 78662877.56
Abd AT 248310404.89 226024794.39
PIGEEAS] R 99 fafyr &1 Ruid & agar
20.11.2018 ®. dhcrdeld IR TS HUI
IIE AWTHR
(Y®3IR 4. 004610TH)
Sl. Sipd ArsfUec gafa foreh ql. MG, G4 AW
e wgad wafid qIé R
e (ShRf—yweiarRans)

He™Idl 9. 020504
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¥ogs dold Rud gEIcye: uldabls
31 91d, 2018 &I GHIW 9 & ferg yrftq dm Hardaq «d

(euy #)
yfd TR HITdTA R
IRfed I .
TTre 13535.00 | THAPCIAN SN SR 31 24444919.00
_ SN
CE3 3868607.44 | 31y 2R 23651919.00
I 3R I 101456087.00
e DeftsrR B for 189562069.17 | a1 =19 wH=m™I 4224931.00
REZSRCLIES _
m;; T RS S 49200.00 | H&OT 3R T 445177.00
STHT TR &4ToT 831686.00 | FR¥T IR XG—=ETd 5226675.13
LS IR ER] 20729789.00 | {9 3R uf3reror 6622350.50
R fer S 558305.90 | fagyd Td STel TR 9734471.00
e BT IR SR 17870256.83 | SeiB ol < 299140.94
yfdreor
=T It 87355.00 | I1=1 &g 1275135.00
T g 481989.40 | Sellg e TR 840929.00
STIST 1142776.00
fafay /o= R 2349687.84
FRET ST 418745.00
oY 3rafer St 15746485.00
I B U orHT /1 3110836.00
HHATRAT BT FoT AR 37AH 1363672.60
U aRATSTATY 5946486
sifaa 9w
TS 8248.00
CED 25744122.73
234052793.74 234052793.74
BISEEAS] R w4 fafyr 3 Ruid & sgur
20.11.2018 . dhcrddd AW TS HU-l I-d] AWHR
(YW3IR H. 00461079)
Sl 9Ppd drsficat qimcﬁ[ forY 9. IMEEA, 99 dWHR
IRERIET wyaa afaa qreR

gy (Shef—gweianans)

o HIdl 4. 020504
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ufRfdrse—|

goiira fAfer
faawor qre], 99 BUY fUoar ad syv
IRM® A9 532619103.80 505297232.24

Y & IR U< ABRIAT—TIE

0.00

T F Ied g 66556860.88
599175964.68
STHI-IRATSRN & folt Ty Ryes! iy 3262542.00

He—IRUsS! A & =R
T RO i & wer=aika

29400000.00

37100000.00

535938506.68

20000000.00

78662877.56

603960109.80

7258994.00

44800000.00

33800000.00

532619103.80

TH{IRTRANTS IRUSS! ey 298457544.50 252317830.50
e Y 281400000.00 244300000.00
1115796051.18 1029236934.30

4




37T, 37TE,

Yolss dold Rud sicyge

1v'ov8evses | To0sv88YTS Rle Dirish DARJIK
T6'29zeTvLLe| £0'Lzzeeoese| oL sT8L8020 | 00'0 TL'vT998LTE| 66°002T0E0LY | £L°ZVOTTLSSL | 00°0 €8'8LS966LE | 06 EVVTLLYL e
000 06'026v£S6T | S9'9zET0VT s9'9zezovt | 000 SSLYTLEBOT ssLveiee0z | 000 T6°ET IRpIR 1Eh R
SSYOVSYYST | 08'8LSSISEL | vE'6/8T6ILL SL'9ET96T | 65TvL95CST | vI'8SYITLOE 00'TTE9 VI'LYTSOL0E | T6'EL IRQJH Inkh M 057 JaEhlR
9y 6ETIZE0E | Ov'0SELESIT | 88'8588Y98C 90'9T9LLBE | (8CVIILLVT | 8L60C98YSS 00°£888¢ 8CT8EL60S5 | T6'EL SIRIRK SIbK B b3b
VE'SEV6IIS | 8T'60L6889 | £3'L0SIE6S 9T'Z8YI9L | 99'ST0SLIS 00°'£129z8¢T 00'9S/TZST | 00'T9VWOEOT | T6'ET B LRpK in
TL'STYETOE | 8S€S6889C | v TVOLBLE VU'SLvPLE | 8C'99SCIVE 005665219 000 005665219 T6€T ISIRIEHE Ulok S8Jbrh
ST'Z9vSE€8T | 60'STE909T | SO'0E8SSIT 90'LVT6T | 65€899261 VL SYTToLE 000 VL SYTTLE T6ET IBIRLEK bRl RGN
8 VI9STEL | €5GSTISIT | vI886vIST S6'8SvPOT | 616¢505ET £9°€71999¢ 000 /9°EV1999C Te€l IBIRLIEK M25h
OV'60VEILY | BO'6SS99EY | ¢6LTE0VYY TE/L6819 | 09'0SETZ8E 002889088 00ZTTeee 00'09/7858 T6 €T 10E [ERIRNh elhiR
61'S06/67 | 09°£0Sv9C | Ov'Ivo168 65/65EE | 18'€v78S8 00'67T9STT 000 00'67T9STT T6ET 5 OBIbl
69'SOT8CZ | SU'SSTE0C | S8Whe9LL vSLT6vT | TELTETSL 00°EEV6L6 000 00°EEV6L6 T6°ET 1RpIR krh HARD 006
[T'SY0978T | S9'6/L0E9T | 0C'€95v189 75592561 | 89°£6¢6199 S8 TvESYYE 000 S8 TvESYYE Te€l IR lnfh ke 00)
VLESGYTT | OCL8SYOT | v2086€0L 8799801 | 9¢¥19€69 00°895808 000 00°895808 T6ET IRRIR Inkiph ois
99'6V/8TVT | 9T'C0ZL6CT | 6E7IST096 0SZYSTZT | 68'9966.76 5591786801 000 SSOT/8680T | T6'€L IRpR loBigh B
0S'STC6IT | €C'889ETT | Lv'v99wLvl LT85S 0TZTT69vT 0£775€885T 000 0£775€885T T6ET IRBIR [pAIREN
SO'GYVESGET | 9C'SPZOZCLT | TLE0T9VOLT 6EVOZEELT | CE668C165T | L68VE9986L 000 L6'8V€99867 | T6'ET 28 B
T6269vvIL | 62 1vLve6 | SO'SOvb0S8 79'999808 | £7'86/5618 € 90Z6EV6 00°STZ86 vE T6V0VE6 T6€T RIRIGD
V0'Z260L9 | 8C6/8809 | £v'9S0SLTE 9Tv0L9 | L9°€T080TE TL'SE68LLE 000 TL'SE68LLE T6 €T B IpIDAD 1 Ikl
88'/7€88CC | 6SOTELVEL | 658L65L08 6CTIT89T | OFL98L06L 8T'S62LTV0T 00°00TT22 8U'S619610T | 16€L BERG® 220
VETI9C6LE | 6£SS09VVE | L8'T69v99TT S6'9/59Ty | C6VIISECTT | 9T LvLOTIST 00'T2008 97'97/0£0ST | T6'€T BeRRINE b Rl S3p)R

99°2906 SE'908L 16977209 TET9CT 09591929 9T E€CSED 000 9T E€CSED Te€l B3 pable Bk
SOT55098 | L9°08S96L | € 0v90vLC 860669 | S€6990L1¢ 00'T¢ZLE08 000 00'T¢ZLE08 68'5C LS
OT'TZ6750T | €1¢90856 | 19'6v8vLEe 169¢v90T | vozevsse VL TT6LCEy 00'8959 v EvELeey Te el InBhE RR[EID
Sg'8YIEL8S | LV 1661€SS | TLLELVYLY Y LSTT6C | L9'6/SES8E 75804919 000 75801919 00°S DRI Bl 1eb [plok] BSh
V8'S099TZE | B0'96LLVOE | LZ'899TTT6 9L'€L68Y | 157687298 SEVOV0ITTT 00'960Z€ SE00S6€8TT | OT'ST RRbd] 10D Malh
v /886205 | 60°'8€9LLTy | vILLTI6LET SE'0S088VT | 6/'9¢E0E8T | £C'ST6896EE 00'T085€9 €CVITEEEEE | 00OF BANE b 2ot
612[80SS | LS'€V8LIS | v1'686001S TEEE9LE | 8'55E€905 T0'€€88195 00°009Y TO'€EpT9S T6 €l AT
TC'SC8Y0TCT | 8'8000L9TT | Zv8L96V6LE €LTr9I8YT | 69°95089Y9€ | 0698961967 00'5¢89v0T | 061982587 | T6'€L IRRR InkGh bIb b2e
98°09/9vT | ELOVSSEL | LEEVEOSTT €L0CTT | ¥9CeISLIT 05 €88TCET 000 05 €881CET Te€l 3bilE BSERILR|
8E'675588y | 8C'SIYvBEY | 0T 9v1C0ZZT 0T'085/95 | 00'99SVEOTT | 8€1959859T 00'99v99 8E'S600259T | T6'€T IBIRLEK SIbK BB
SOTLTV/SOC | 96'T8SCOTST | 9€ 18696€8¢ 60TE68ESC | LC0S08585C | € €956679Y 00°TvELD TeTeceevoy | 16°€L TBIBLIEE Bhab 10D A
€9°0ZEV8Z8 | 08'SYYYTEL | ¥9'09869LLE €8'T/8656 | 19'8866089€ | vv'60EVE0SY 000 vv'60EV60SY | T6ET LRIRIHRK LREDS b SLjiihlds
LE'B6EVSE | 66WILIEE | ST'WET6OVE 8e'egzec | LL0S8S8EE YU6VCOVLE 000 YU6VCOVLE T6ET LRIRIEH lnfh GFhIE:
8T'E9TIISTL | O£ TvZvSLOT | OV vZE0STVE 76'S6026LC | 8Y'8CI8SELE | 9L'SISVO6VS 00V/TSS6T | 9L'T68616¢5 | T6'ET BIEIEH Shlk PoInlg]
SS'E0S8888 | cLTveotis | L€'Se9ssy £€8'909068 | ¥S'8T95660v | 60'89v2000S 00°'9vESTT 60°7CTv886Y | T6°ET LRIRIEK oh M2
61'€97/699 | SOV681659 | 08'98T09BEE VI'698SEL | 99Z18VCIEE | S81080CSV0V 00°0000€9 Sg0802¢86E | T6'EL IBIRIRK SIbK Bin
8E'TET69STE | Ov'L6SOTTLE | £€'95T/866Y 9T'€76986€ | LO'EEE0009Y | £L'€S8LOTLE 8C'88€8€98 | SY'SOV69S8L | 00'0T (USLaLIEH) kbl
Tv'TSCITILS | v8'8895SLVS | ELVevesyee /S795558C | OT'C98EEO6T | LSETISVLIB 000 LSETTSVL98 | 00'S (ERMBE) BBl
00T 00T 000 000 000 00T 000 00T [

MRS @ Mbbie @ @b e | by @ po FYTIV AT P Pl Lain FYTIV AT »
sozeote | siozeoie | srozeoie ® 8L0zE0LE ® 11024010
DL D bpolble DU POR
(& dhe) IRR|hh RRle I 1g)h




A aE,

Yolss dold Rud s&icyge 30dY aifife Ruld

gfRRrse—llI

Are], URGURM, S qr |

fqavor qre], 98 JUY fUsar ad Uy
qre], uREufrar
7T IFE 8248.00 13535.00
d® 25744122.73 3868607.44
dof H g srafer St 453012218.00 443019924.00
ARTsS! ey foraer 285417627.00 223883559.00
Tlp—dHe 8528.00 141960.00
Tlh—Tad 103418.22 84445.53
Clh—ITHIey 456598.34 528576.70
TTed o 34129365.38 9245660.59
94 e ey 545964.00 258546.00
TIRT FRI—aryg 1017211.36 22650977.99
SIS RYSSH IRATSHIG (1) 1204834.00 5626104.31
T /qred S W ifvia & 494788.00 459457.00
SHT a3
Il B U ST 2258916.20 1370977.20
3fYfeieperfati bl A 24132145.50 21497958.00
HHATRAT BT MW 510699.00 877682.50
T ST 710000.00 360000.00
gy wiftd A 37695202.01 29229809.91
SRR 624155.00 464819.00
SheERl BT MM 38500.00 131600.00
868112540.74 763714200.17

4




w2 aTE,

Yolss dold Rud sicyge 30d) arffe RuId

TRV 9re], *IATY 3(IR UTgeIT=

faazor dTe], a9 BUY froer af suy
T pfecd 1596305.00 5563939.00
STHSI—SDHaR 3043475.00 2495175.00
JRETT SHT-SHER 3641454.80 3289840.80
IRTSS! IRIATSTRT A 31 (9127) 560000.00 6704671.00
SYHRHRT A 3R 24455112.10 22168635.95
3= SeIRAt 13995239.40 7393451.50
TR — IR 199969.00 1233962.00
g 31 3 0.00 2548317.00

SIS CEINI USIERGIE]

40936612.00

34336377.00

88428167.30

85734369.25

gRf3Tse—1 a9 d&gT T
faazor qre] a8 ®UY fUeer ad vuy
A qm w—afad 71975013.83 55151079.91
AT dqAT F—IRITT 8396035.00 8602286.00
A & FRIRhT BT 3ferer 6249106.00 1426268.00
TG # IhT & 3fReIe 1727786.00 1170238.00
RETT Y 1602550.00 1579277.00
gIedTE 9761671.00 11029390.00
99712161.83 78958538.91
gRfATse—2 HHARAT & foIv 31 @
faawor RIGELIREN fUwer ad wuy
WIH JABIR Y 1425014.00 1530134.00
fafdear = 554585.00 443393.00
PECE 0.00 0.00
TASRA 206865.00 228984.00
Hmd SICEAN) "I‘ICZ“ICMUI ‘DI YT 8614879.00 4993545.00
10801343.00 7196056.00

A




AT A,

Yolgs dold Rud s¥ecye 30dY arffe Rurd

gR¥re—3 HHARAT & faIg e =1 @
faa=or qre] 98 JUY froar af Uy
qreEH AT RIEOT 385648.50 446982.50
AN g 5123215.50 5978337.00
AR oIl UT6 g 1162107.50 1810265.00
6670971.50 8235584.50
gRf¥rc—4 IS S Hhad AT Sollbl+
faa=or qre] 98 JUY froar af Uy
TABIA AT had 94225.00 115271.00
RSl T Soldd 164693.74 156831.00
258918.74 272102.00
IRRTC—5 ATAT TAT ATAT IYob
faa=or qre] 98 JUY froar af Uy
AT S 1286783.70 1577414.50
AT o 166.00 2314.00
1286949.70 1579728.50
gRiRRsc—6 AR AT RET
faa=or qre], 98 JUY fUroer af suy
I 1449816.42 947932.46
Selfdgdel SICTele 579531.00 301566.00
e 164051.00 69093.00
PITeds] U 20575.00 4951.00
N FAT SUBROT 2430807.00 1602411.00
e BTaTaN 97890.00 62306.00
o gR{uR 112549.00 29102.00
RIF FaTeR 1317.00 11050.00
HFR 8016.00 21586.00
Ted o e 262.00 2187.00
4864814.42 3052184.46

B




R 3T e,

Yolss dold Rud sicyge 30d) arffe RuId

TRfArse—7 I YR
faazor qre] 98 JUY frear ad Juy
SUHRHT FaT a7 HEH =TS 151843.00 171555.50
ST 328278.00 165005.00
fasm= mR 244328.09 611246.00
SATARET Ieh 12300.00 17700.00
e R 30865.00 110000.00
afroer 321218.00 306254.00
TN TAT PR 531789.00 1460133.00
ST 241094.00 228731.00
fafayr = 223332.82 225298.01
R 3 25800.00 73233.00
3191eT 3N Fe=Iar 56089.00 42990.00
ARG R RPNy Jam 99000.00 351685.00
e SRETT 99799.00 129508.00
AR~ 389121.00 0.00
2754856.91 3893338.51
gRf3rse—s8 I I
faa=or qre] 98 JUY oo ad vyv
;ﬁ%[gi IR ICIR I RS D! 65135.00 107627.00
AT B 25239.00 29274.00
TFEIV / a8+ 31 R & 76742.00 56422.00
fafay ey 65198.39 102952.88
232314.39 296275.88

N




3odi arftfe Ruid

AT A,

Yoss dgld Rud sEicye

[

SRS
ponalie—al
ARl &

lBIRIRI [Sehalle

Rke RD Ral® Lbp Rko bR} ADE R bDp | Dlloh

Rh

k| @ IRRIRIR)L
genalie—ble

k]

bRipR R
Rlle PD kel biblate [adbb) Uelkin Ry h [N NN

( 21& Aha) 81—/102 kb

Indbb| Rko IkB RlE [SSAAe 6 2lgldh




R 3T e,

Yolss dold Rud sicyge 30d) arffe RuId

uRf¥rse — 10 HE@yyl <ra@r fifaar

1, foira faavor VfaeTRies amTd tRURT &R ofgs @ Wigd Ugfd R IR f&y Smd
g |

2 31.03.2018 & IIFAR WHRIG R & AT FHYT R IRl & Lldh AN TR
forar Sirar 7 | gRSRN @ oy Sy aqgeil & SUMRT @& Y H AT ST ¥

3. WINT Hel Bl W Bl 9¥ & o0 SUNRT & w9 § foram 9rar &

4, 3rerel HURTdl, AR TS, B AT Yo Yd ol H FaSd AMHRAD 3R e
IR BT AT BT Y IS B ANTT WR ol O B | 9T oIkl W AIRTSS
gRIASERN (@=) & foly @Il 78 /e Uil BT RIS B dRTd & FHEE
AT ST B |

5. srae Huftrat @ SR # Sfeaifad = W Red 267 9oy (Segma ) ugfa
R eI & fHAT Sl &1 a9 & SR /e HuRil 9 Siis /€el & Hay
H T UNTT R WX folm ST © | 2016—17 T Wl iR adfdd < &
e gRT IR aRASTIRIT | ofsid &1 UGhT $T 2017—18 & of@l H 98 IX
& T 2 3R $9e WM R I M AR & oRkdl W (e § ST 147 2|

6. SHATRAT & foIY HEMS A<l bl YA MR R forar T g |
7. HHATRIT & Y HETE AT AT 999 Bl I SR R folar T & |

A




AT A,

s #gid Rud seae 3081 A Ruld

31.03.2018 @ 3R TA-TUA TAT 31.03.2018 HI JATE &BI1 dldd 99 & faQ M AR
g @l BT ART 9994 arefl fewof

1. M R WoR, 09 #3976, o [T (L) & faqie 20 78, 2009 &1
SITERTAAT AT 45 /2009 ERT f&id 1 I, 2008 ¥ IR 99 1962 & 99 5 ()
3R 5 (B) & AU UfSd IMISR RAFIH 1961 B aRT 35 (1) (i) B AT dg DR
SR HIRRT & |

2. 3&gHCYM fafice W Miged U< 30 Uds 9 &I 1 ®UY & INRE Jod WR form T
g |

3. 1242 G WUV & U @M /39 B1S URATSTIRI BT YT g BH HI MM IR by

Y 2 3R 31.03.2018 & IATAR 134.37 TRI HUY & A QY B TG TR HRATS Dl
ST Y&l T

4. ASFIOR YSIRT @ SR URATSHT 50 IR B8 W¥R TgRd 19 el huferel” & forg
ARTS! At 3 32,62 ARG ®UT BT AR BT ST fhar T 2|

5. 9§ & <R srfalks fd ¥ aRves! fAf & 204 oTRg wuv &) f3 3faRd &1 TS 2

6. ¥ & IR AfAIRE IR | AoArTd BT [HfT F 371 ARG wUQ B A {ART By TS
=

7. 28—30 IR , 2017 & SR d¥dd AT FAICH. S 2017 T 74,47,943.41 HUT BT (I
PY UIT DT 75,13,782.00 BUT & JJ § foldT AT B 3R 65838.59 IV & ©IS B A=y
U9 YaR YR § foram T 2 |

8. ofgl I mavas B s af & sriwel & wgfed fhar war 2

BISEAS] BN 99 fafer &) RuId & sgar
20.11.2018 ®. dhcTded IR Us Y-l
Il dETPR

(YW} 4. 004610TY)

Si. Sidpd drsfied gafa foreh ql. WS, 941 AW

e wgad afaq 1°1 [ 4
eaE (hef—ywionvans) &Il H. 020504

4




R 3T e,

Yolss dold Rud sicyge 30d) arffe RuId

ThAIeIRRTS Hfasy f4fer v
31 914, 2018 & IFAR JoAI—UF
(euy )
fqaor 31.03.2018 & 31.03.2017 &
IR ITER
EEEHIRDI
gofrTer fAfey 3774752.13
S aTe a¥ @ forg aEh 214116.95 3988869.08 3774752.13
FART BT T 36485848.00
TeT gt Ary arfirm 2358631.00 34127217.00 26234912.00
FART BT T 38915670.00 32916973.00
3 IRATIET Yo 590.00 590.00
77032346.08 62927227.13
TR afrar
ded Qrdl 992063.08 1867821.13
= w® g =T
91 o 25995.00
g Srafey ST | 11814159.00 11840154.00 12699365.00
gifta e 6895465.00 436484.00
=1 ¥ foaen
A9 o 1333059.00
g Srafy ST 55971605.00 57304664.00 47923557.00
77032346.08 62927227.13
BIGSEAS R 99 fafyr &1 Ruid & agar
20.11.2018 ®. dPHcTded AR TS HUAT
I A@HR
(YWY 4. 004610TH)
Sl J®e arsfied gafa foeh 4l XMEgH, 9 dETBR
IRERIED wygaq wfaq =R
sreae (Sef—ew ) e Idl 4. 020504

A




AT A,

Yolss dold Rud s&icyge 30dY aifife Ruld

vpdleRaTs wfasy f4fer sivre™
31 AT, 2018 &I U a8 & folv Mg duT Uy oW

(euy )
faazor qre], 98 fredr qu
I
=1 &R gt <o

97y 57T 104312.00 107311.00
&Y orafdy St 4622562.00 4585514.00
FoId @ 47885.00 19051.00
4774759.00 4711876.00
ip |
FHAIRAT & 3iere™ 9N Tl 2153568.00 1875149.00
BT & oI UR TS 2406266.00 2347502.00
TGO Yo 590.00 590.00
fAf =7 218.05 394.00
T A 3P ey 214116.95 488241.00
4774759.00 4711876.00
BISSEDS] R 99 fafdr &) Ruid @ sgar
20.11.2018 . dHeTdcd IR TS HUI
I A@HR
(T®3IR 4. 004610TH)
3. e arsfied gafa faeh 4l YMEgE, 9 dETBR
IRCRIED wgaa afa qré=R

aree (SfiRf—TreianvarTs) HeEdT 9. 020504

4




R 3T e,

MIEIH

SIS
Q3RS

Yolss dold Rud sicyge 30d) arffe RuId

Hhdier

IMRET USIferad FRI

TR URId TEARTRITT YRR SR
MR UgIferad AR

sifemfes Red vaRige offe gfear
SMR®T AT 3i% Hbfde golfawd
RIS UfRTeroT qoIr ARl WA
AT TEId® oY By

qRA 3f gad forfics

AR g4l golfdgdhed fafics
LICGIR B G

YRA Ygifersm fm forfics

DL TS IR AT

PRI FelgS SRATTHIT

DA AT HETaATSl TN
DA ofex Rd A

P HETTol FeRATH

TS UPHidd 19

R BR AN SaduHE
HHRMCT AE Ureaed

I~ Ugifergw e fafics

Tl HI—UBRIGE

STel GaE fder Ud used og
SRMAT™ 19 HIex

TR ST T

fasm= qerm drenfirar favmT

ol frafq dae= aRug
G Tall Hiex
R S
ST oo gd fomior

A




AT A,

Yolgs dold Rud s¥ecye 30dY arffe Rurd

THATARATS

wgfrfea e

ARG 9 wifdraxr fafics

e e Tl HraeE fafics
fRgw™ wRElcT fafics

A oI HRAREH

I gare uRIeror gider

gE IR BS TRITR

JIRISET Setde! Th-Id! MART
SAICHS TG SIdei-TRT SOl=1a¥ Rl
gfeT il anfPad o B
IR TANTRITE URITIH BIRARIH
gecHC NS i 3R
ORI AFS TS

ARART IdReT 2 oA

AR THADI UG 3MMfies aganT
Add URTET YoTTetl

G 3iTh dheic Tailee
fafedwgs ugiferad 9
ferfdawrge Uigerad Rived Hex
ex Hag TR Frm

Y&e JTRT YTl

TR U4 a1 HATAd

AT URIeTor Jfaer

A W A Sdhol

AT GETIT TG Dollge TINTTT T dls

PIEARCARIE]

I AR AR AIENfdT GRem=
RISl

AR fdFeTIR HRUNTA

ISR oS IR

FRIETT STt Aol HiTe-




R 3T e,

Fgs Bola Red SeAee 3081 arfife Rl

TSI
IR
TS

Jd wd wrafae 9 fm fafics
UgIfergd Ud favhice GReT |ireH
URATSTT BrIaa- aff

AIfcrd! 3R AZTATSH & HEl R
fAwres wieror e

oMy g faerd

a2y PrATdeer JPId! ST ATSTT
wafell R 3R STeT 3isiT

eIy area well qRieror gfem
qpeies] AT AT

GYHT I (B BRIGH

faopn RIS JFdReT g

A




P
...\.m

9,
E\Obfa
onferan
& Exh\hn&x
e,

<]

FLUID CON

T
mm-u. -

§ Exh\b\ry

el

—
P




Innovative Solutio
Flow Measurement &

N
RN
U\

%,

FLUID CONTROL RESEARCH INSTITUTE
31T UA 31T 9001:2008 THINIA U0 dt .Ul TR e

T H AT An ISO 9001:2008 certified NABL accredited organisation
(RA TRBR, 1Rl VI W4 Al e HA1e ™ & 3rEiA)
(Under Govt. of India, Ministry of Heavy Industries & Public Enterprises)
Kanjikode (West), Palakkad, Kerala - 678 623

www.fcriindia.com Hiawie (afew), TEEETS, (IA) - 678 623




	Cover
	1_FCRI AR 2017-18 ENG
	2_FCRI AR 2017-18 Hindi



