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CHAIRMAN’S STATEMENT AT THE 28th 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 28th Annual General Meeting of Fluid Control Research Institute and to present the Annual 
Report for the year 2015-2016. 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 of flow measurement has evolved over the years in response to demands 
to measure new products, measure old products under new conditions of flow, auditing and 
measuring of gas flow where large amount of money is transacted in custody transfer and most 
importantly the extremely stringent accuracy requirements in flow measurement as the value of 
the fluids have gone up.

I have great pleasure in informing you that FCRI has played a pivotal role in our country 
in improving the fluid flow measurement and control. It has also maintained a comprehensive 
national facility at par with similar international facilities for fluid flow with highest accuracy.

I would like to brief on the major activities and achievements of the institute during the year 
2015-2016.

HIGHLIGHTS

• FCRI has registered a growth of 23.58% in its internal revenue generation.

• It has shown a phenomenal growth of 64 % in its surplus which is a commendable 
performance.

• FCRI was awarded an order from M/s Nuclear Power Corporation Ltd., Kudankulam for 
testing of Dual Check Valve in cold and hot conditions.

• FCRI received accolades from BARC for its involvement in the reliability testing of Dual Check 
Valve for Kudankulam Nuclear power plant.

• A study on the impact of vibration on monuments was done for along for a Badami-Aihole-
Pattadakal Road in Karnataka for Karnataka State Highways Improvement Project which is 
new area of activity.

• FCRI is actively pursuing its research activities in applied and basic research areas.

• Three papers were published in International Journals.

• The auditing of natural gas measurement system for GAIL at Ahmadabad region was 
executed.

• FCRI won an order worth Rs.62 lakhs from M/s GAIL (India) Ltd., Noida for third party audit 
of metering of NG pipeline network (Zone-4-South Zone).

• A new initiative for testing natural gas diaphragm meters as per BS-EN 1359-1 for city gas 
companies was launched and had succeeded.
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• An order worth Rs.50 lakhs from M/s IGCAR, Kalpakkam was received for the Development 
and Testing of Gas Entrainment Mitigation Devices using a large scale model of surge tank.

• Received an order worth Rs. 350 lakhs for Design, Manufacture, Supply, Installation and 
commissioning of water meter test bench at Byculla Meter Workshop of MCGM.

• The performance related incentive was distributed to the eligible employees.

• Shri G M Siddeswara, Hon’ble Union Minister of State for Heavy Industries and Public 
Enterprises visited FCRI on 31.01.2016.

NEW INITIATIVES

Mutual Cooperation between Czech Metrology Institute (CMI), and Fluid Control Research 
Institute (FCRI) Bilateral Inter Laboratory Comparison programme

FCRI initiated a Bilateral Inter Laboratory Comparison (BILC) programme and completed the 
programme successfully with CMI. The evaluation of the FCRI measurement results were done by 
CMI and they have confirmed that the results are in conformance with the declared uncertainties 
of FCRI and has certified that FCRI has proved its technical competence. This will help FCRI to 
strengthen its International credibility.

Testing of Dual Check Valve for Nuclear Power Corporation Ltd., Kudankulam

Dual Check valve is an essential part of the nuclear power plant and is a major element 
in the safety loop. The performance of the valve to the required specification was very critical 
in commissioning of the 1000 MW power plant (second stage) at Kudankulam. A Dual Check 
Valve employed in the Kudankulam Nuclear Power plant of NPCIL, which was to be tested for 
its performance and reliability due to some suspected malfunctioning. FCRI has received an 
appreciation letter from BARC for its active role in solving the issue in time.

New Calibration facility for Microphones and sound level meters

A Secondary calibration system for measuring microphones, sound level meters and 
acoustical calibrators was commissioned at FCRI. This facility is also accredited by NABL in the 
recently concluded audit. Using this system the following calibrations can be performed:

• Secondary free field calibration of Measuring Microphones as per IEC 61094-8
• Secondary calibration of Sound Level Meters as per IEC 61672
• Secondary calibration of Acoustical Calibrators as per IEC 60942
• Calibration of Charge/Voltage and ICP Amplifiers

Loss of Unaccounted for Gas Study (LUAG) for Sabarmati Gas Limited (SGL)

FCRI has conducted a study on Loss of Unaccounted for Gas (LUAG) for M/s. SGL. The report 
of FCRI was well accepted.

Auditing of GAIL natural gas metering stations

FCRI has conducted two major audits of the gas metering stations for M/s GAIL. The auditing 
of GAIL natural gas metering stations was done for Ahmedabad area. This work was worth Rs.60 
lakhs and paved way for FCRI in the area of Natural Gas measurement audit.
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A global tender worth Rs.70 lakhs for Auditing of gas metering stations for Zone 4 (South 
Zone) of GAIL was won by FCRI and has completed it in time.

Initiatives in development of a flow meter for automobile engine testing jointly with M/s 
Fraunhofer

Discussions with representatives of M/s Fraunhofer were conducted regarding the subject. 
A teleconferencing with Fraunhofer Institute for Industrial Mathematics (ITWM) representative 
and FCRI engineers was also done. ITWM is dealing with Computational Fluid Dynamics (CFD) and 
is an application oriented research organisation. The preliminary discussion, data collection and 
the modus operandi for further progress is being planned.

Recognising FCRI as designated laboratory (National Metrology Institute)

The proposal has been submitted to the concerned ministry through the administrative 
ministry for designating FCRI as NMI for fluid flow parameters in air, oil and water medium and 
the matter is under process.

FCRI Vision 2025

A new vision document ‘FCRI Vision 2025’ was prepared for FCRI under the guidance of  
Shri K. T. Chacko, IAS (Retd.) and Retired Director/Vice-Chancellor Indian Institute of Foreign 
Trade (IIFT). The new vision statement of FCRI is “To be a globally renowned and reliable service  
provider in fluid flow technology”.

Visit of Honorable Minister of State 

Shri G M Siddeshwara, Hon’ble Union Minister of State for Heavy Industries and Public  
Enterprises visited FCRI on 31.01.2016. Director, FCRI made a presentation about the facilities to 
the Hon’ble Minister in a meeting attended by FCRI senior officers. He has taken a tour of FCRI’s 
facilities and assessed the activities.

Technology Meet organised at Coimbatore by EEPC, Ministry of Commerce and Industry, 
Government of India

The Department of Commerce (DoC), Ministry of Commerce and Industry has undertaken 
an initiative to boost exports of engineering products. Director FCRI was invited as a panel speaker 
at the technology Meet. He had presented the technologies developed by FCRI, the support FCRI 
can offer for technology development and the facilities at FCRI. The presentation was well received 
by the audience.

One day workshop on ‘Sustainable City and Climate Change’ organised by German Consulate, 
TERI and M/s Fraunhofer

Director, FCRI was a panelist on ‘Sustainable City and Climate Change’, which was held on 
23rd September, 2015 at TERI (SRC), Bangalore.

Papers published in International Journals

The following papers were published in International Journals:
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• “Dual Photo-Ionization Source Based Differential Mobility Sensor for Trace Gas  
Detection in Human Breath”, Published the Paper in International peer reviewed 
Journal: Suresh M, Nilesh J Vasa, Vivek Agarwal, Jacob Chandapillai, IEEE Sensors 
Journal, 15(9), Sept. 2015, pp. 4899-4904

• “Investigation on Aerodynamic Noise Evaluation and Attenuation in a Globe Valve 
using CFD Analysis” Sreekala S K, and Thirumalini S, 2016 International Journal of 
Multiphysics, Vol. 10, No.1, pp 43-51. (Scopus indexed Journal)

• “Effect of Cage Configurations on Flow Characteristics of Globe Valves”, Sreekala S K, 
and Thirumalini S, 2016, World Journal Of Engineering, Vol. 13, No. pp.61-65 (Scopus 
indexed Journal)

LABORATORY ACTIVITIES

Air and Gas Flow Laboratories

Primary and Secondary Air Flow Laboratory

About 977 flow meters/flow products were calibrated/tested in Air flow Laboratory (AFL) 
during the period 2015-16. Apart from this about 500 Diaphragm gas meters were also tested 
during this period. Customers include all leading companies from Oil & Gas sector, automotive 
industries and others.

A Test facility for conducting Accuracy test on PD & Diaphragm gas meters was developed 
in-house and installed.

High Pressure Air Test Facility (HPATF) and Wind Tunnel

The HPATF calibrated/tested about 150 devices that included Rotameters, Venturies, Orifices, 
Vortex meters, Thermal type mass flow meters, Coriolis type mass flow meters, Different types of 
valves, etc. A project on testing of metallic hoses was also executed. Various tests on HVAC system 
related to flow, pressure drop, noise, flow distribution, etc. were done for automobile application. 
Site calibration of CNG dispenser arms for M/s GEECL-West Bengal, Tulsa Gas Technologies-Gujarat 
and M/s Maruti Suzuki (I) Ltd.-Delhi, etc. were conducted. AGA based metering skid validation was 
done for M/s GAIL (I) Ltd., Vadodara and for M/s GAIL in South region (Zone 4). 230 devices that 
included Anemometers, Pitot & S-type probes, etc. were calibrated in the Wind Tunnel Facility.

Compressed Natural Gas (CNG) Laboratory

Flow Computer data verification and analysis using ISA/Kelton software were done for M/s 
GAIL Noida (Zone 4). Duct aerofoil calibration at M/s RGTTPP, Hisar for primary air duct mills. 
Also conducted inspection/validation of orifice/RPD/Turbine metering system at GAIL (I) Ltd. 
Ahmedabad, Kadi, Mehsana regions. Total of 41 meters were validated and reports compiled. 
Conducted Third Party Audit of Metering Terminals and pipeline for M/s GAIL (I) Ltd. and CGS, 
GAIL pipe lines for Sonipat and Meerut regions.
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LIQUID FLOW LABORATORIES

Water Flow Laboratory

Major Customers include leading companies from Oil & Gas sector, Water distribution 
sector, Power plants, Process Industries, Automotive industries, Flow meter manufacturers, Valve 
manufacturers and end users. A few international customers have also availed of the services of 
the lab. Flow nozzle calibration for Steam power plants were carried out under PTC 6 standards. 
Calibration of 895 flow meters and testing of 338 nos. of control valves were conducted for 
different industrial sectors.

Centre for Water Management (CWM)

About 2350 water meters of sizes ranging from 15mm to 150mm were tested at CWM for 
water boards, water meter manufacturers and end users. Endurance testing of 32 sets of water 
meters of various sizes have been done for various water boards and manufacturers. 12 sets of 
domestic and bulk meters from different manufacturers have been tested under Model Approval 
Programme of FCRI. On site calibration of a flow meter of size 1200 mm NB was carried out for 
Kerala Water Authority and an Averaging Pitot Tube for M/s BPCL, Kochi. Also conducted analysis 
of fire water network of M/s ONGC Karaikkal, M/s CPCL, Manali and M/s HPCL–Mittal Energy 
Limited, Bathinda.

Oil Flow Laboratory

291 flow meters from different customers were calibrated in the laboratory. Level probes were 
tested for its accuracy in temperature and level measurement. Fuel flow meters from automobile 
sector were certified for its accuracy. Apart from the above, site assignments were carried out for 
various customers like M/s ONGC, Hazira and M/s Reliance Industries Ltd., Jamnagar.

Large Water Flow Laboratory

Large Water Flow Laboratory has carried out the calibration of several flow meters and 
testing of valves. Centrifugal pumps were also tested for cavitation condition performance for M/s 
Traflow, Gujarat.

SPECIAL ASSIGNMENTS AND PROJECTS (SAAP)

During the financial year, 6 special test and 135 normal test assignments were completed. 
Also 6 separate test beds were developed or modified to conduct tests as per customer 
requirements. This includes:

• Facility of Air relief valve testing, Swing check valve testing

• Facility of life testing of Steam valves

• Type approval testing of valves as per SHELL specs

• Performance testing of velocity switches in water medium

• Modification of LOCA/MSLB test facility

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



FLUID CONTROL RESEARCH INSTITUTE 28TH   A  N  N  U  A  L    R  E  P  O  R  T

9

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:

• Surge studies on modified surge tank (New)

• Endurance testing of safety relief valve at elevated temperature for M/s NPCIL (New)

• Endurance testing of Dual Check Valve for M/s NPCIL (New)

• Hot cyclic tests for Solenoid valves for M/s Rotex India (New)

• Commissioning of Mobile test facility for BARC

• High pressure test facility for BARC

• Design of automated valve test facility for BARC

• Design of automated thermal test facility for BARC

ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)

Environmental Qualification Laboratory of FCRI is involved in the area of Noise & Vibration 
testing, calibration and strain measurement. EQL caters to the needs of the sectors ranging 
Transportation, Power Engineering to Medical Instrumentation. 71 products were calibrated 
in the acoustic field and total of 614 accelerometers, 30 vibration meters and some vibration 
exciters were calibrated in vibration test facility. Also more than 40 tachometers were calibrated 
in the laboratory.

Some of the major assignments carried out by the EQL are: Vibration Test on three Locomotive 
Air Dryers for M/s Trident Pneumatics; vibration and shock tests on a HRUDAY-EDP1 SYSTEM for 
M/s Wipro GE Healthcare, Bangalore; vibration and shock testing as per IEC 61373 standard for 
Indian Railway vendors as per RDSO requirements; vibration testing on Fuel filter for M/s Bosch, 
Bangalore. Noise Level Measurement of Generator sets and Noise & Vibration Measurement on 
board Fast Patrol Vessels were also carried out by the Lab. Also Seismic qualification test of various 
sizes and types of valves were conducted and Vibration Studies were carried out for a group of 
temples alongside Badami-Pattadakkal Road.

OTHER LABORATORIES

Electro Technical Laboratory (ETL) had undertaken calibration of around 560 electrical/
electronics instruments from various customers which includes all the flow calibration labs of FCRI. 
The laboratory has also undertaken in house and onsite calibration of around 1050 temperature 
measuring devices from various customers. Laboratory undertook a major onsite calibration of 
electronics instrumentation systems for M/s Hindustan Aeronautical Ltd., Koraput.

Computational Fluid Dynamics (CFD) has carried out CFD Analysis of fluid flow problems 
using CFD Packages, FLUENT-6 and ANSYS CFX viz., Incompressible flow Analysis of 2”Globe 
valve, Compressible flow Analysis of 2”Globe valve, Noise attenuation study in globe valves, Flow 
performance study of Flow Nozzle and Flow straightener performance study.

The Data Acquisition and Multiphase Laboratory group was doing a project on Two-Phase 
Flow meter for Steam-Water mixture flows for BARC. Software for computation of density for 
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steam and water was developed as per IAPWS-97 and IAPWS-2014 standards, and was validated 
at FCRI and independently at BARC. They are also doing a consultancy for SCADA for Flow, Level 
and other parameters at Pumping Stations MCGM.

The Physical Standards Laboratory services were availed by around 330 companies. 
Around 3600 products covering the parameters Mass, Volume, Density, Viscosity, Dimensional 
Metrology, Pressure, Force and Torque were calibrated. Site calibration service was provided to 24 
organisations including gas meter station validation, calibration of special machines, balances and 
pressure instruments. The laboratory was reaccredited during June, 2015 by NABL.

TRAINING AND HRD ACTIVITIES

One of the major objectives of FCRI is to conduct International and National training 
programmes. The training include bimonthly courses for general industrial participants-which 
are announced well in advance, customised courses for specific customers, International training 
programmes, In plant training for engineering graduates/students, etc. 13 such national training 
programmes were conducted during the reporting period and more than 200 participants 
have participated in these programmes. Apart from the above, Inplant trainings for a total of 
385 Students from various engineering colleges were also conducted. The customised training 
programmes were conducted for M/s GAIL and Weights & Measures Department. Post Graduate 
Certificate Programme (PGCP) designed by FCRI for engineering graduates was also part of the 
national programmes. Apart from this, a total number of 79 foreign nationals from 15 different 
countries participated in the five international training programmes.

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 standard is of high priority. The 
very purpose of establishing FCRI by Govt. 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.60 crores to establish the flow standards of FCRI and has developed it to a world class fluid 
flow laboratory. The immaculate infrastructure and well experienced man power available at FCRI 
makes it a natural contender for National Measurement Institute/Designated Institute for fluid 
flow parameters in air, oil and water medium. FCRI has initiated action and continuously pursuing 
for the status as designated laboratory.

Flow measurement is an area where expertise is limited and subject is complicated. In this 
context, FCRI has to undertake more of consultancy activities, training, research and sponsored 
projects.

Another area where focussed attention required is field efficiency testing of hydraulic 
turbines and FCRI has already started moving in that direction. Discussions are conducted with IIT 
Roorkee and MNRE for joint efforts.

Flow measurement station auditing and loss of unaccounted for gas at site is another focus 
area which is in progress at FCRI. Components used in Nuclear power application needs special 
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testing and FCRI is developing many facilities including LOCA and MSLB for such tests which is very 
critical for development of indigenous components in Nuclear industry.
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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. FCRI has full fledged NABL accredited laboratories 
for the calibration/testing of flow products in water, oil and air media. It is a premier institute in 
our country rendering industrial services and solutions to industry. The 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 programs 
as well as calibration/evaluation of flow products. The accreditation has been awarded on the 
basis of compliance to NABL – criteria and as per ISO standard 17025-2005. 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 programs with National Engineering 
Laboratory - UK, Delft Hydraulic Laboratory - Netherlands, Denmark Tech. Institute - Denmark, 
NIST - USA and Czech Metrology Institute.

The major objective of the Institute is to establish research and development assistance to 
the flow product industry and to assist in upgrading quality and reliability of flow measurement 
and Instrumentation in our country.

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

2. FCRI’S ACTIVITIES

• Quality and reliability assessment of Flow meters, Control Valves and other flow elements.

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

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

• Research and development initiatives in Flow Engineering and Fluid Mechanics, Development 
of Flow metering Techniques and Technology Transfer.

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

• Execution of projects sponsored by Government agencies and private industries including 
multi Consortium projects.

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

• Testing and Calibration of metrological, Pressure, Electrical, Temperature instruments & 
Noise & Vibration of flow products.
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• Software development, CFD activities and MIS applications for process, oil & gas industries, 
water distribution utilities.

• Study and analysis of water distribution networks.

• Large pipe and duct flow measurement at site.

• Certification of Water meters.

• Assisting water distribution bodies in the tendering and equipment selection.

• On site measurement/verification of flow parameters.

• Field efficiency testing of hydraulic power turbines.

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

• Certification of generators for noise.

3. VISION AND MISSION

Vision

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

Mission

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

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

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

• Act as a national standard for fluid flow.

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

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

• Increasing the visibility of FCRI.

Strategy

• To pursue continuous efforts for enhancing facilities and expertise to meet the increasing 
National and International demands.

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

• To maintain cost efficiency in the activities through professional management of resources 
to ensure delivery of services to the customers at affordable price.

• Maintain integrity and confidentiality of all activities.

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

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

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

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

• Sharing technical expertise in projects.

• Designing and developing specialized flow products at competitive price.

• Affording opportunities for continuing education and training of employees.

• Training the customers to enhance their competence.

• Committing to implement, maintain and improve the Quality Management System 
conforming to ISO 9001 – 2000, 14001 - 2000 and 17025 – 2005.

5. ACCREDITATIONS & RECOGNITIONS

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

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

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

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

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

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

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

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

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

• Nmi, The Netherlands certifies 20 bar Closed loop Air Test Facility 

• Nuclear Power Corporation of India Limited – for seismic analysis of Power plant 
equipment.
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6. PERFORMANCE HIGHLIGHTS 2015-16

• A secondary calibration system for measuring microphones, sound level meters and 
acoustical calibrators was commissioned at FCRI. This is a unique system in India to carry 
out free field calibration of noise measuring instruments.

• An order from M/s Sabarmathi Gas Ltd., Gujarat for the LUAG Study (Loss of Unaccounted 
for Gas) was completed and necessary training to the customer was also imparted.

• Fire Water Network Analysis for M/s ONGC, Kuttalam was completed. The adequacy 
of the fire water network as per various standards were analyzed and suggestions for 
improvements/modifications were submitted after the analysis.

• FCRI has received an order from GAIL (INDIA) Ltd., Jabhuva, MP for dimensional verification 
of orifice metering skid and had completed the work.

• International Journal publications

o “Dual Photo-Ionization Source Based Differential Mobility Sensor for Trace Gas Detection 
in Human Breath”, Published the Paper in International peer reviewed Journal: Suresh 
M, Nilesh J Vasa, Vivek Agarwal, Jacob Chandapillai, IEEE Sensors Journal, 15(9), Sept. 
2015, pp. 4899-4904

o “Investigation on Aerodynamic Noise Evaluation and Attenuation in a Globe Valve 
using CFD Analysis” Sreekala S K, and Thirumalini S, 2016 International Journal of 
Multiphysics, Vol. 10, No.1, pp 43-51. (Scopus indexed Journal)

o “Effect of Cage Configurations on Flow Characteristics of Globe Valves”, Sreekala S K, 
and Thirumalini S, 2016, World Journal Of Engineering, Vol. 13, No. pp.61-65 (Scopus 
indexed Journal)

• The auditing of natural gas measurement system for GAIL at Ahmedabad region was 
executed for 61 metering systems.

• Calibration of 52 Ultrasonic flow meters were completed in water flow laboratory in a single 
lot.

• NABL auditing of physical parameters were successfully completed in June 2015.

• A new initiative for testing natural gas diaphragm meters as per BS-EN 1359-1 for city gas 
companies was launched and had succeeded in getting acceptance sampling tests of the 
meters at FCRI.

• Shri K.T.Chacko, IAS(Retd.) and Retired Director/Vice-Chancellor, Indian Institute of Foreign 
Trade (IIFT), Deemed University, Govt. of India advised FCRI to formulate “FCRI Vision 
2025”document.

• Shri K.Mohan Venkit, Manager, Production Technologies, M/s Fraunhofer, Bangalore visited 
FCRI for exploring areas of mutual interest of research and other activities.
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• Shri Gautam Biswas, Associate Director (Engg-LWR), Nuclear Power Corporation of India 
Ltd., Shri N.Srinivasan, OS, BARC and their team visited FCRI for initiating a project on the 
reliability assessment of a Double Check Valve (DCV) for NPCIL.

• An order worth Rs.50 lakhs from M/s IGCAR, Kalpakkam was received for the Development 
and Testing of Gas Entrainment Mitigation Devices using a large scale model of surge tank. 
Shri. G.Padmakumar, Division Head, IGCAR visited FCRI along with his team for initiation of 
the project on Gas entrainment studies.

• FCRI was awarded with an order worth Rs.62 Lakhs from M/s GAIL (India) Ltd., Noida for 
third party audit of metering of NG pipeline network (Zone-4-South Zone).

• Received an order worth Rs.350 Lakhs for Design, Manufacture, Supply, Installation and 
commissioning of water meter test bench at Byculla Meter Workshop of MCGM.

• Random Vibration tests on air dryer for M/s Trident was done in Environmental Qualification 
Laboratory and the end customer for this was M/s GE Transportation, USA.

• FCRI has executed an order for CV testing of valves from M/s Valtek Sulamericana Valves 
Manufacturing LLC, Dubai. This work was witnessed by third party for acceptance.

• FCRI was awarded an order from M/s RDSO, Lucknow for the calibration of 71 numbers of 
accelerometers.

• NABL Accreditation: The accreditations of Physical Standards Laboratory, Electro Technical 
Laboratory and Environmental Qualification Laboratory were successfully renewed during 
June 2015. The newly commissioned facility for microphones and sound level meters were 
also accredited. The number of parameters and ranges accredited are more than hundred 
and the technical activities associated with the accreditation was very intensive.

• Testing on Z valves were done for M/s CCI India for the first time.

• The site witnessing and certification of Mobile Provers for M/s Reliance Industries, Jamangar 
was executed.

• FCRI attended a conference and exhibition at CMTI, Bangalore on Metrology conducted by 
M/s CMTI at Bangalore.

• A senior management team from M/s Mahanagar Gas Ltd. visited FCRI to explore the 
possibility of testing of Diaphragm Gas Meters. The visit was in connection with acceptance 
sample testing for PNG meters. An order from M/s Mahanagar Gas Ltd. for testing of 2500 
Diaphragm Gas meters as part of acceptance sampling was received.

• FCRI was awarded an order from M/s NPCIL, Kudankulam for testing of Double check 
valve in cold and hot conditions. This is an investigative experimental study to ascertain 
the probability of failure at operating conditions. The tests were completed successfully. 
FCRI received accolades from BARC for its involvement in the reliability testing of Double 
Check Valve (DCV) for Kudankulam Nuclear power plant.

• Deluge valves used in fire water networks were witness tested in water flow laboratory by 
UL representatives.
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• In November 2015, representatives from M/s AFP Operations AS, Norway visited Fluid 
Control Research Institute, Palakkad as a part of their yearly Vendor Evaluation Programme. 
The scope of the visit was AFP Operation’s contractual obligations towards client and 
requirements in their ISO 9001 certification.

• An order for onsite calibration of 27 numbers of Bell provers was received and completed 
for M/s Raychem RPG Pvt. Ltd., Pune.

• Director FCRI was the panelist in a workshop organised by German Consulate, TERI and 
Faunhofer on Sustainable city and climate change at Bangalore.

• In December 2015, Shri K.K.Rajan, Director, Indira Gandhi Centre for Atomic Research 
(IGCAR) and his team visited Fluid Control Research Institute, Palakkad in connection with 
the project on “Development and testing of Gas entrainment mitigation devices using a 
large scale model of surge tank”.

• A team comprising of Shri M.Shaji, Group Director and Shri Manickavasagam, Additional 
Director LPSC, Valiamala, Thiruvananthapuram visited FCRI in December 2015 for a 
discussion on the probability of doing the validation of valves used in the rocket propulsion.

• Shri G M Siddeswara, Honorable Union Minister of State, Heavy Industries and Public 
Enterprises visited FCRI on 31.01.2016.

• Director FCRI attended a technology meet organised by EEPC at Coimbatore as a panel 
speaker and presented the technologies developed at FCRI apart from the facilities.

• A team from FCRI visited LPSC, Thiruvananthapuram for a discussion on the modalities of 
the evaluation of valves used in rocket propulsion at FCRI.

• Submitted an offer of worth Rs.28 lakhs to M/s Mumbai Metro for vibration studies.

• A study on the impact of vibration on monuments was done for along for a Badami-Aihole-
Pattadakal Road in Karnataka for Karnataka State Highways Improvement Project (KSHIP).

• The performance related incentive was distributed to the eligible employees

• FCRI has shown a growth of 23.58 % in its internal revenue Generation in the financial year 
2015-16.

• FCRI has shown a phenomenal growth of 64 % in it’s surplus in this financial year.

FCRI has completed 27 years of dedicated service to the industry since its inception and 
continues to be on its path to achieve greater heights and provide better and prompt services to 
its ever growing customer base.

7. NEW INITIATIVES

7.1  Mutual Cooperation between Czech Metrology Institute (CMI), Czech Republic and Fluid 
Control Research Institute (FCRI) Bilateral Inter Laboratory Comparison programme

FCRI initiated a Bilateral Inter Laboratory Comparison (BILC) programme and completed the 
programme successfully with CMI.
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The evaluation of the FCRI measurement results were done by CMI and they have confirmed 
that the results are in conformance with the declared uncertainties of FCRI and has certified 
that FCRI has proved its technical competence. This will help FCRI to strengthen its International 
credibility.

7.2  Testing of Dual Check Valve for Nuclear Power Corporation, Kudankulam

Dual Check valve is an essential part of the nuclear power plant and is a major element in 
the safety loop. The performance of the valve to the required specification was very critical in 
commissioning of the 1000 MW power plant(second stage) at Kudankulam.

A Dual Check Valve employed in the Kudankulam Nuclear Power plant of NPCIL, which was 
to be tested for its performance and reliability due to some suspected malfunctioning.

The performance of the DCV (Dual Check Valve) with 100 cycles of operation under hot 
condition was to be established before using it at site. During test, operation of the valve has to 
be monitored continuously with Water as test fluid at 165 bar pressure and 200 C temperature. 
Tests include functional test, operational test before and after specified duration of idling at hot 
condition, stripping of the valve after completion of test. The scope of the test was to develop 
a test facility and perform hot and cold cycle operation of the valve after undergoing passive 
operation for a period of 100 hours in steps of 24 hours continuously.

For the purpose of this test, the existing HPHT (High Pressure High Temperature) loop at 
FCRI was modified to cater to the test requirements. An additional accumulator was designed 
to provide the required flow and pressure during crack opening and closing of the valve. The 
instrumentation of the loop was modified to capture process parameters incessantly during the 
test.

The valve was tested and required performance could not be achieved in the first stage of 
testing. All necessary modifications were done on the valve with active participation of FCRI and 
finally the valve performed as required.

FCRI has received an appreciation letter from BARC for its active role in solving the issue in 
time. In a letter to Director, FCRI from Shri P.Sreenivas, OS, RPD &Convener, Task Force-DCV for 
KKNPP1&2, has conveyed that the test programme has helped in a great way in rectifying the 
design related issues of DCV and implementing it in plant within a short span of time, meeting all 
safety and regulatory requirements.

7.3  A New Calibration facility for Microphones and sound level meters was commissioned

Secondary calibration system for measuring microphones, sound level meters and acoustical 
calibrators was commissioned at FCRI. This is a unique system is to carry out free field calibration 
of noise measuring instruments. 

CS18FF system from M/s Spektra, Germany employs an anechoic chamber, laboratory 
standard reference microphones and reference acoustical calibrators traceable to International 
standards for the calibration. This facility is also accredited by NABL in the recently concluded 
audit. Using this system, the following calibrations can be performed:
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• Secondary Free field calibration of Measuring Microphones as per IEC 61094-8

• Secondary calibration of Sound Level Meters as per IEC 61672

• Secondary calibration of Acoustical Calibrators as per IEC 60942

• Calibration of Charge/Voltage and ICP Amplifiers

7.4  FCRI Vision 2025

A new vision document was prepared for FCRI. As a prelude to this, Shri K.T.Chacko, IAS (Retd.) 
and Retd. Director/Vice-Chancellor Indian Institute of Foreign Trade (IIFT), Deemed University, 
Govt. of India visited FCRI to provide guidance on formulation of FCRI Vision 2025 document.

In a meeting with the senior staff members it was decided to concentrate on the following 
area while formulating the vision document:

• It has to owned by everybody in the organization

• The vision shall be something which can be perceived

• Strengthen the research capability

• Work towards NMI status and OIML approval

• Enhance the existing capabilities in consultation with customers

• Enhance capacity building

• Strategies for targeted marketing towards potential clients

• Strategy for quality manpower intake and plan the recruitment

• Land marks for each year may be planned and analyzed

• More publicity

• Initiate differential remuneration package

Feedback from major customers regarding their expectations about FCRI was also acquired 
before finalizing the vision document

After several iterations and discussions the final vision document has been prepared.

The new vision of FCRI is “To be a globally renowned and reliable service provider in fluid 
flow technology”

7.5  Calibration of Aerofoils at Rajiv Gandhi Thermal Power Project (RGTPP), Hisar using a  
Multi Pitot arrangement developed by FCRI

The calibration of aerofoils of various sizes at RGTPP, HPGCL, Hisar was done at site. A Multi 
pitot arrangement which was developed by FCRI was used for the measurement.

The system used for calibration was instituted for the first time and the results were 
satisfactory.
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7.6  Loss of Unaccounted for Gas Study (LUAG) for Sabarmati Gas Limited (SGL)

FCRI has conducted a study on Loss of Unaccounted for Gas (LUAG) for M/s. SGL. The report 
of FCRI was well accepted.

FCRI has ventured to this new area and the success of the project is expected to create more 
of such business avenues.

7.7  Auditing of GAIL natural gas metering stations

FCRI has conducted two major audits of the gas metering stations for M/s GAIL.

The auditing of GAIL natural gas metering stations was done for Ahmedabad area. This work 
was worth Rs. 60 lakhs and paved way for FCRI in the area of Natural Gas measurement audit.

Competing in a global tender for Auditing of gas metering stations for Zone 4 (South Zone) 
of GAIL, it was won by FCRI and has completed it in time. The order was worth about Rs. 70 lakhs.

7.8  Discussions with M/s Fraunhofer regarding Development of a flow meter for automobile 
engine testing

Discussions with representatives of M/s Fraunhofer were conducted regarding the subject. 
A teleconferencing with Fraunhofer Institute for Industrial Mathematics (ITWM) representative 
and FCRI engineers was also done. ITWM is dealing with Computational Fluid Dynamics (CFD) and 
is an application oriented research organization. The preliminary discussion, data collection and 
the modus operandi for further progress is being planned. FCRI is in touch with M/s Fraunhofer 
for possible cooperation from them for the development of the said flow meter at a reasonable 
cost.

7.9  Action in progress for recognizing FCRI as designated laboratory (National Metrology 
Institute)

The Legal Metrology Act 2009 stipulates the authority of central government to identify 
a body or organization, which government may think fit, to maintain national standards of 
measurements in accordance with recommendations and technical information provided by 
international bodies/committees, BIPM (International Bureau of Weights and Measures) and 
CGPM (The General Conference on Weights and Measures). NPL has been designated as NMI 
for Length, Time and frequency, Acoustics, Ultrasound and Vibration, Electricity and Magnetism, 
Photometry and Radiometry, Chemistry and Thermometry. BARC is designated for radiation. No 
organization has been designated for flow in India.

The importance of metrology has grown in innumerable fields and it is rare to find all these 
competencies in a single, clearly identifiable NMI (National Metrology Institute) in a country. 
The International Committee of Weights and Measures (CIPM) Mutual Recognition Arrangement 
(MRA) introduced the concept of “designated institutes” as responsible for certain national 
standards and associated services that are not covered by the activities of the “traditional” NMI.

The accuracy of fluid flow plays a very vital role in industry and in fact the single largest 
measurement parameter which is decisive in the quality and quantity of products. Hence having 
a measurement standard of national standard is of high priority. The very purpose of establishing 
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FCRI by Govt. 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 extensively to establish the flow 
standards of FCRI and has developed it to a world class fluid flow laboratory.

The proposal has been submitted to the concerned ministry through parent ministry and is 
under process.

7.10  India Engineering Sourcing Show (IESS)

Director, FCRI attended a Workshop (Round table) hosted by DHI on India’s collaboration 
with Advanced Markets for cooperation in areas of High Technology Manufacturing (TECHNOLOGY 
MEET) during 5th edition of IESS (India Engineering Sourcing Show) at Mumbai in November 
2015.

Director also attended the function of Signing of MoU between DHI (HEC) and Czech counter-
part. Indian side was signed by Secretary (Heavy Industry) and Czech Side was represented by 
their DG.

7.11  Vendor Evaluation Visit - AFP Operations, Norway

In November 2015, representatives from M/s AFP Operations AS, Norway visited Fluid 
Control Research Institute, Palakkad as a part of their yearly Vendor Evaluation Programme 
selected at random from their worldwide suppliers. The scope of the visit was AFP Operation’s 
contractual obligations towards client and requirements in their ISO 9001 certification.

The main objectives of the evaluators were the following:

• To confirm the compliance of FCRI procedures with the regulations.

• To review our document control and record keeping procedures.

• To examine the execution of PO’s from AFPO review.

• To learn about the training programs provided at FCRI.

The evaluation programme was successfully conducted.

7.12  WIN INDIA Conference and Exhibition at New Delhi

FCRI participated in WIN INDIA (World of Industry) Conference and Exhibition organised by 
Department of Heavy Industry (DHI) during 9-11th December 2015 at Pragati Maidan, New Delhi.

FCRI facilities were presented to the audience during a technical session on 10th December. 
The representatives from Corporation of India, HMT Ajmer, etc. visited the stall. Representatives 
of FESTO, Siemens, Beda Flow, Larsen and Toubro, Federal Ministry for Economic Affairs and 
Energy Germany, Thermo Sensor, Bhagawati Filters and several others also interacted with FCRI 
representatives.

7.13 Visit of Honorable Minister of State

Shri G M Siddeshwara, Honorable Union Minister of State, Heavy Industries and Public 
Enterprises visited FCRI on 31.01.2016.
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Director, FCRI made a presentation about the facilities to the Honorable Minister in a 
meeting attended by FCRI senior officers. He has taken a tour of FCRI’s facilities and assessed the 
activities. The Minister also had a meeting with Director as a prelude to the presentation.

7.14 Technology Meet organised at Coimbatore by EEPC, Ministry of Commerce and Industry, 
Government of India

The Department of Commerce (DoC), Ministry of Commerce and Industry has undertaken 
an initiative to boost exports of engineering products.

Engineering Exports Promotion Council India (EEPC) is the nodal body under Govt. of India, 
Ministry of Commerce and Industry, as an Export Promotion Council for the engineering sector. 
They organised a technology meet at Coimbatore on 28th January, 2016. The objective of the 
Technology Meet was to strengthen the linkages between Industry and R&D Labs and discuss 
required Government policies and intervention in the initiative with all the stakeholders.

Director FCRI was invited as a panel speaker at the technology Meet. He had presented the 
technologies developed by FCRI, the support FCRI can offer for technology development and the 
facilities at FCRI. The presentation was well received by the audience.

7.15  “Sustainable City and Climate Change” – One day workshop organised by German  
Consulate, TERI and Fraunhofer

Director, FCRI was a panelist on ‘Sustainable City and Climate Change’, which was held on 
23rd September 2015 at TERI (SRC), Bangalore. 

The Consulate General of Germany in Bengaluru, The Energy and Resources Institute (TERI) 
and Fraunhofer have jointly organised the one day workshop on ‘Sustainable Cities and Climate 
Change’. The workshop primarily concentrated on Sustainable Cities with focus on municipal solid 
waste management, deteriorating air quality and clean water.

The summing up of a session on “Clean Water” done by Director, FCRI in the concluding session.

8. DEPARTMENTS

8.1  WATER FLOW LABORATORY (WFL)

Summary of Tests/Calibrations

Product evaluation of 895 flow meters and 338 control valves were conducted for various 
industrial sectors.

Major Customers

Major Customers include leading companies from Oil & Gas sector, Water distribution 
sector, Power plants, Process Industries, Automotive industries, Flow meter manufacturers, Valve 
manufacturers and end users.

To name a few, M/s ONGC, GAIL, IOCL, BPCL, HPCL, NTPC, BHEL, Emerson Process 
Management, Endress+Hauser, ABB, Yokogawa, MIL controls, Severn Glocon, Dresser, Fisher, L&T, 
HAL, LPSC, NPC, IGCAR, ISRO, Air India, etc. are the major customers.
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Major activities of WFL

Some of the special assignments carried out in the laboratory were:

• Specially designed Averaging Pitot Tubes were calibrated for Engineering Specialties and 
witnessed by Indira Gandhi Atomic research Centre (IGCAR).

• Safety relief valves were tested for its capacity and lift at different upstream pressures.

• Multipath ultrasonic flow meters of sizes 250 to 600mm were calibrated for M/s GE India 
Industrial Pvt. Ltd., Maharashtra.

• Deluge valve of sizes 150 mm and 100 mm were tested for pressure loss as recommended 
in UL 260 .The valves were tested in horizontal and vertical orientations and the test was 
conducted for M/s De’s Technico Pvt. Ltd., Calcutta and witnessed by UL representatives.

• Strainers of sizes ranging from 12” to 24” from M/s NCC Power Projects Ltd., Nellore was 
tested for pressure drop.

• Two Insertion type magnetic flow meters were tested for M/s Chetas Controls Systems Pvt. 
Ltd., Pune. The equipment was tested in 600 mm test line.

• Eight special Pitot Tubes were calibrated for M/s L&T Mumbai. The pitot’s are used for 700 
MW Steam Generators at NPCIL. 

• Fifty two ultrasonic flow meters of sizes 150 mm to 450 mm were calibrated for  
M/s Electronet Equipment Pvt. Ltd., Pune and the end user was NPCIL.

• 900mm Electromagnetic flow meter for M/s Emerson Process Management (I) Pvt., Ltd., 
Mumbai.

• 700 mm &800mm Orifice plates were calibrated for M/s Starmech Industries, Pune.

• 700 mm & 800mm Orifice plates were calibrated for M/s Shruthi Instrumentation, Pune.

• 800mm and 1000mm orifice plate assemblies were calibrated for Minco (I) Pvt. Ltd., Goa.

PTC6 – Flow nozzle calibration for Steam power plants

The PTC 6 standard is for testing of turbines. The accuracy of the low beta ratio nozzle plays 
a vital role in the demonstration of thermal efficiency in power plants. The following assignments 
were carried out as per PTC6 standards:

• M/s Minco Precision Products, Faridabad 12” Flow nozzle

• M/s Minco 12” Flow nozzle

• M/s BGR Energy 16”Flow Nozzle

• M/s SEPCO Electric Power 20” Flow Nozzle &12” Flow nozzle

• M/s Micro Fluid Valves & Flow controls 12” Flow nozzle

• M/s Power Machines (I) Ltd., UP 20” Flow Nozzle
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Tests for Under Writers Laboratory (UL) – Middle East (Dubai)

The following special tests were conducted as per UL standard as part of product qualification. 
The tests were witnessed by a representative from UL representative, Dubai.

• Operation test, torque test and frictional loss tests were conducted on 3” and 6” Butterfly 
valves.

• Stuffing box repacking test, mechanical strength test and frictional loss test were conducted 
on 3” and 4” Gate valve.

• Frictional loss tests were conducted on 4“and 10” check valve.

Testing of pressure relief valves

A safety relief valve of size 50 mm was tested for industrial Enterprises, Ahmedabad. The 
valve was tested for its venting capacity at an inlet pressure of 10 bar. The test was conducted 
as recommended in PTC 25. The lift, set pressure, Pop-up pressure, re-seating pressure and 
respective discharge were measured. These were special tests which were done with a uniquely 
fabricated test setup.

International clients

The following assignments were carried out for International clients:

• Six control valves of sizes ranging from 3” to 12” were tested for M/s Valtek Sulamericana, 
Dubai.

• A 450 mm valve with orifice was tested for M/s Flow Control Trading, UAE.

• Nine magnetic flow meters of sizes ranging from 1.5” to 10” were tested for M/s National 
Firefighting Mfg., Dubai.

Sponsored Project 

A major project work received from Municipal Corporation of Greater Mumbai (MCGM) for 
the design, fabrication, installation and maintenance of Water meter test benches of various sizes 
is under progress. This is to be installed at MCGM Meter Workshop, Byculla, Mumbai.

8.2  CENTRE FOR WATER MANAGEMENT (CWM)

Summary of Tests/Calibrations

• About 2350 water meters of sizes ranging from 15mm to 150mm were tested at CWM 
for water boards, water meter manufacturers and end users. Endurance testing of 32 
sets of water meters of various sizes had been done for various water boards and 
manufacturers.

• Twelve sets of domestic and bulk meters from different manufacturers have been 
tested under Model Approval Programme of FCRI. This was aimed at helping water 
boards to select the models which passed the endurance tests and to proceed with 
purchase with acceptance sampling tests on randomly selected meters and applying 
the prescribed acceptance criteria.
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• Onsite validation of three ultrasonic flow meters of sizes 700 mm, 1000 mm and 1600 
mm were performed at Sonia Vihar Water Treatment Plant and eight ultrasonic flow 
meters of sizes 600 mm to 1500 mm were performed at Timarpur, Delhi for Delhi Jal 
Board.

• One Electro Magnetic Flow meter of size 900 mm NB was calibrated at the installed 
location in water transmission main of M/s Chennai Metropolitan Water Supply & 
Sewerage Board (CMWSSB), Chintadripet, Chennai. Insertion type turbine flow meter 
was used as master meter.

• One Electro flow meter of size 1200 mm NB was calibrated at the installed location 
at Aruvikkara Head Works Division, Thiruvananthapuram. Clamp-on Ultrasonic Flow 
meter was used as reference flow meter.

• On-site calibration of Averaging Pitot Tube (APT) on 1000 mm pipe line at M/s BPCL, 
Kochi. The reference insertion type turbine flowmeter was inserted at a traversing 
section at the downstream side of the APT installation. Insertion flowmeter was 
calibrated at the Water Flow Laboratory against the gravimetric system.

Major Activities 

Fire Water Network Analysis

• Analysis of fire water network of M/s ONGC Karaikkal (KUT GCS & VAP unit of Kuthalam, 
Cauvery Asset of ONGC) was carried out. The fire network system in GCS Kuthalam unit 
comprises of a hydrant network system with two pumping stations inside the plant, two 
reservoirs with interconnected delivery lines and has line sizes of 200mm, 150 mm and 
100 mm. This network system protects the critical areas of Naphtha, Crude, Product 
tanks, GCS, VAP etc. Fire water demand calculations, analysis and feasibility study of 
firewater network, storage and pumping capacity, fire water spray and foam system, 
etc. were performed by FCRI and suitable modification in network was recommended 
for installation of HVLRs and for obtaining required water demand at required pressure 
in various fire cases.

• FCRI has conducted a study in fire water network of M/s CPCL, Manali to predict the flow 
velocities in the network when flushing is done at different locations in the network. 
This project was done to identify suitable flushing point in the network so that pipe 
corrosion due to stagnant water is eliminated. As a part of this project training on 
software used for network analysis, were provided to CPCL Engineers.

• Analysis of fire water network of M/s HPCL–Mittal Energy Limited, Bathinda was carried 
out to check the adequacy of location and line sizes for provision of HVLR monitors 
as per OISD-116 norms, study the existing firewater network, check the adequacy 
of pipeline sizes, interconnections between various areas of the refinery, pumping 
capacities, reservoir capacities, etc as per OISD norms. The refinery hydrant network 
system at HMEL is spread over an area of about 632 Hectares and has a network 
of hydrant piping about 60 km. 17 different fire scenarios were considered for the 
analysis. FCRI has performed the analysis of the entire fire water network and suitable 
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modification in network was recommended for installation of HVLRs and for obtaining 
required water demand at required pressure in various fire cases.

Validation and certification of test facilities

• The water meter test facility of M/s Venus Industries, Bangalore were assessed and 
certified. The test facility is capable of conducting metering accuracy test, pressure loss 
test, pressure tightness test and endurance test on water meters of sizes 15 mm to 25 
mm, as per IS 779:1994 / ISO 4064-3: 1999.

• Validated the water meter test bench of Mahindra Water Utilities Ltd. at Tirupur. 
The test bench is capable of testing water meters of sizes from 15 mm to 100 mm by 
volumetric method.

Inspection

• Third party inspection of water meter testing at the factory of M/s Zenner Aquamet, 
Faridabad was conducted on behalf of Karnataka Urban WS and D.B , Bangalore

8.3  OIL FLOW LABORATORY (OFL)

Summary of activities

Two Hundred and ninety one flow meters from different customers like M/s Hindustan 
Aeronautic Ltd., Air Force station, Air India, ONGC, IOCL, GE Oil and Gas, Daniel Measurements, 
Reliance, BEML, BPCL, HPCL, Bosch, Endress+Hauser, Emerson, Ashok Leyland, etc. were calibrated 
in the laboratory.

Major Activities Include :

• A flow switch was tested for M/s Indian OIL Corporation with oil as medium and at a 
flow velocity of 0.3m/sec for its functionality.

• Certification of density parameter of Mass Flow Meters. The density parameter of 
mass flow meters was certified in water and Exxsol D80 medium before the routine 
flow calibration. The tests were witnessed by IOCL representatives.

• Twenty four mass flow meters from M/s Endress+Hauser were calibrated in a single 
lot.

• Eighteen turbine flow meters from M/s HAL Koraput were certified in a single lot.

• Five custody transfer turbine flow meters from M/s Daniel Baroda were certified.

Testing of level probes

Five level probes were tested for its accuracy in temperature and level measurement. The 
probes were tested in Diesel and gasoline medium. Diesel/water and petrol/water interface test 
were also conducted. The tests were conducted for M/s Dover India Ltd., Chennai. These probes 
are used in retail dispensing stations for automation and continuous monitoring.

Service to Automobile sector

Fuel flow meters which are used to verify the fuel consumption of the automobiles were 
certified for its accuracy. The following clients utilised the Oil Flow Laboratory:
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• M/s Vehicle Research Development Establishment, Ahmednagar

• M/s Automotive Test Systems, New Delhi

• M/s Daimler India commercial Vehicle Pvt. Ltd., Tamilnadu

• M/s Ono Sokki India Pvt. Ltd., Haryana

• M/s Ashok Leyland Chennai

• M/s Mahindra and Mahinda, Tamilnadu

• M/s Royal Enfield, Chennai

Site assignments

• Visited M/s ONGC, Hazira and certified mass flow meters which were proved against 
compact prover in Naphtha metering Skid. The repeatability obtained was within 0.1% 
for all flow meters.

• Visited Reliance Industries Ltd., Jamnagar to witness and certify the base volume of 
Small Volume provers (5nos.) were proved by water draw method. The repeatability 
was checked at two different flow rates. The repeatability obtained was better than 
0.02 % for all provers and acceptable as per API.

• Visited Legal Metrology Department, Cochin for the technical evaluation of LPG 
provers.

Technical presentation

A presentation on “Calibration techniques for enhanced accuracy measurement of MFM 
parameters” was given at M/s Indian Oil Corporation Ltd., Southern Region Pipelines, Chennai.

8.4  AIR FLOW LABORATORY (AFL)

Summary of Tests/Calibrations

About 977 flow meters/flow products were Calibrated/Tested in Air flow Laboratory (AFL) 
during the period 2015-16. Apart from this about 500 Diaphragm gas meters were also tested 
during this period.

Customers include all leading companies from Oil & Gas sector, automotive industries 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, Mahanagar Gas 
Ltd., Indraprastha Gas Ltd., Adani, Itron, etc.

Major Calibration/tests carried out at the facility

The following were the major calibrations/testing carried out in the air flow laboratory:

• Testing of 10 Flow masters (Critical flow orifices) for M/s Bosch Ltd., Nashik.

• Calibration of 32 Rotameters and 16 nos. of Diaphragm gas meters for M/s Vayubodhan 
Upkaran Pvt. Ltd., New Delhi.
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• Calibration of 31 Ultrasonic flow meters of Sizes 2”,4”,6”,8”,10”,12” and 16” NB for M/s 
GE India, Pune.

• Calibration of 16 Mass flow controllers for M/s NFC, Hyderabad.

• Random sampling testing of 237 DGMs for M/s Mahanagar Gas Ltd., Mumbai.

• Random sampling testing of 100 DGMs for M/s Indraprastha Gas Ltd., New Delhi.

• Calibration of 7 Critical flow venturi nozzles for M/s Genus Power Infrastructures Ltd., 
Jaipur.

• Calibration of 14” NB Orifice meter for M/s GE India Technology Center Pvt. Ltd., 
Bangalore.

• Performance testing of Fans for M/s Kinetic Taigene, Pune.

• Testing of 113 of DGMs for M/s Raychem RPG Pvt. Ltd., Pune.

• Testing of 17 Flow masters for M/s Bosch, Jaipur.

• Calibration of 14” NB Insertion type thermal mass flow meter for M/s ABB, Bangalore.

• Calibration of 38 Air flow meters for M/s Automotive Research Association of India, 
Pune.

• Calibration of 18 Air flow meters for M/s Cummins India Ltd., Pune.

• Calibration of 16 Air flow meters for M/s Ashok Leyland.

• Calibration of 42 Turbine flow meters for M/s Gail India Ltd.

• Calibration of 7 Critical flow venturi nozzles for M/s Genus power Infrastructures Ltd., 
Jaipur.

In-Situ Calibrations/testing

• Calibration of 27 of Bell provers for M/s Raychem RPG Pvt. Ltd., Pune.

• Blower performance testing for M/s Hajare Invention Technology, Pune.

Consultancy services offered

• Inspection of Flow measurement and one day training at AFL for M/s ELGI Equipments, 
Coimbatore.

• Site visit at M/s Bakgiam Engineering Pvt. Ltd., Coimbatore for flow measurement 
system inspection.

A Test facility for conducting Accuracy test on PD & Diaphragm gas meters

A new a test facility for series calibration/accuracy testing of diaphragm gas meters was 
conceived and completed. The facility can test at least 10 diaphragm gas meters in series. This 
will considerably reduce the testing time and can economically offer testing services to our major 
customers. Almost all the customers are using this facility to conduct acceptance sampling tests 
for diaphragm gas meters. The customers include:
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• Mahanagar Gas Ltd., Mumbai

• Raychem RPG Pvt. Ltd., Pune

• Indraprastha Gas Ltd., New Delhi

All the gas distribution companies and manufacturers are expected use the facility.

8.5  Air Flow Laboratory (20 bar -HPTF) and Wind Tunnel

Summary of tests/Calibrations in HPTF and Wind Tunnel

The HPTF Calibrated/Tested about 150 devices that included Rotameters, Venturies, Orifices, 
Vortex meters, Thermal type mass flow meters, Coriolis type mass flow meters, Different types 
of valves, etc. and issued certificates. A project on testing of metallic hoses was also executed. 
Various tests on HVAC system related to flow, pressure drop, noise, flow distribution, etc. were 
done for automobile application.

• Site calibration of CNG dispenser arms for M/s GEECL-West Bengal, Tulsa Gas 
Technologies-Gujarat and M/s Maruti Suzuki (I) Ltd.-Delhi, etc. were conducted.

•  AGA based metering skid validation was done for M/s GAIL (I) Ltd., Vadodara and for 
M/s GAIL in South region.(Zone 4).

• The wind tunnel facility calibrated about 230 devices that included Anemometers, 
Pitot& S-type probes, etc. Field Calibrated 8 Aerofoil units at site for M/s RGTPP, Hisar 
using a specially developed multi pitot tube.

• Ten Pitot static tubes were designed, fabricated, calibrated and supplied to M/s L&T.

• Four kitchen chimneys were tested to establish the flow characteristic for  
M/s Elgi Ultra, Coimbatore. 

• A Cooling Pad was tested to establish the pressure drop characteristics for  
M/s Lilly Coolers, Rajasthan.

• One Fault Passage Indicator was tested for wind resistance characteristics for  
M/s Siemens, Goa. Design, development, fabrication, model testing and supply of 
averaging pitot static tube for M/s IGCAR is in progress.

Development

Essential measuring instruments and hardware for updating of facilities were shortlisted 
and approval obtained for purchase. Purchase order was placed for a semi-automatic gas cylinder 
test set up. Part of the electronic/mechanical items were procured for the set up.

8.6  CNG LABORATORY 

Major Technical activities of 50 bar NG Laboratory

• Flow Computer data verification and analysis using ISA/Kelton software for M/s GAIL 
Noida (Zone 4).

• Flow Computer data verification and analysis using ISA software for M/s GAIL Vadodara 
using keypad values given by M/s GAIL.
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• Preparation/Verification of Drawings for GAIL Vadodara/GAIL Noida Zone 4 auditing 
works.

• Arranging hard/soft copies of the documents related reports for third party audit on 
GAIL Noida (Zone 4).

• Compiling documents in the report for M/s GAIL Ahmadabad.

• Implementation of M/s Mecon recommendations for Natural Gas in the laboratory 
was completed.

• The development of the blowers with M/s OMPL is under progress after modifications 
by M/s GTRE. FCRI Component inspections have been completed. Pressure tests on 
blowers is also completed

Commercial Technical Activities 

• Dispenser verification for Maruti Suzuki and Tulsa gas technology was done.

• Duct aerofoil calibration at M/s RGTTPP, Hisar for primary air duct mills.

• Conducted inspection/validation of orifice/RPD/Turbine metering system at GAIL (I) 
Ltd. Ahmedabad, Kadi, Mehsana regions. Total of 41 meters were validated and reports 
complied.

• Conducted Third Party Audit of Metering Terminals for GAIL (I) Ltd. KKBMPL, Kochi, 
DBPL Bangalore, CB Pondicherry and KGB Rajahmundry for the audit of 57 meters. 
Turbine meters: 12 Nos; Orifice meters: 24 nos Ultrasonic meters: 21 nos. Hard/Soft 
Reports compiled and submitted.

• Third party Metering auditing of 4 Turbine Flow Meters at CGS, GAIL pipe lines for 
Sonipat and Meerut regions were carried out.

8.7  ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)

Summary of Calibrations

The following is the gist calibrations carried out in the laboratory:

• In the acoustic calibration facility a total of 71 products were calibrated 

• In the vibration facility a total of 614 accelerometers were calibrated apart from about 
30 vibration meters and some vibration exciters.

• More than 40 tachometers were also calibrated in the laboratory.

Special Calibration Jobs 

Microphone Calibration

• Accredited by NABL for the new scope –Microphone calibration.

• Completed free-field microphone calibration as per IEC 61094/8 for M/s Tata Motors, 
Pune & M/s ITT Corporation India Pvt. Ltd., Vadodara. Completed unique calibration 
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of Binaural Microphone which comprises of two microphones for binaural sound 
recording at the entrance to the human ear canal.

• Two set of Microphone with Preamplifier connected through Intensity Probe and 
Intensity Power Module of M/s Envicon, Bangalore were also calibrated using free-
field acoustic calibration facility of FCRI.

Testing/Major Assignments

Vibration Test Facility

• Vibration test was conducted on three Locomotive Air Dryers for M/s Trident Pneumatics 
at FCRI and the end customer was GE Transportation, USA. Air Dryers were subjected 
to the Random vibration and shock test as per the test protocol provided by customer 
(Transportation sector – Railways).

• Vibration and shock tests were conducted on a HRUDAY-EDP1 SYSTEM for M/s Wipro 
GE Healthcare, Bangalore at FCRI. The unit was subjected to the vibration and shock 
tests as per the test protocol provided by customer (Medical sector).

• Vibration and shock testing was conducted as per IEC 61373 standard for Indian Railway 
vendors as per RDSO requirements.

Vibration Testing

• Vibration testing was conducted on Fuel filter for M/s Bosch, Bangalore.

• Vibration testing was conducted on Window Lift Motor for the customer M/s Bosch, 
Chennai.

• Vibration and shock tests were conducted on Electrolyte feeding duct for M/s High 
Energy Batteries Ltd. as per the protocol provided by them at FCRI. These tests were 
done for acceptance in defence sector.

• Vibration test was conducted on a Dispenser (Without Hose) in packed condition for 
M/s Gilbarco Veeder Root India Pvt. Ltd. as per the protocol provided by them at the 
vibration test facility of FCRI (Automotive sector – Dispenser).

•  Vibration, Shock and Bump tests were conducted as per MIL standards for M/s Esterline 
Connectors, Kochi for their connectors (Space and Defence sector).

Noise Level Measurement of Generator sets

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

• The Noise level & HULL/LOCAL vibration measurements at various cabins/ locations on 
board of a Fast Patrol Vessel (5 vessels) were carried out by FCRI at Off Kochi port, West 
coast of India during sea trial.
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• The same studies were done for M/s. TEBMA Shipyard on their multipurpose offshore 
vessel during sea trial.

• Operating noise measurements were done on HVAC motors & Window Lift Motors for 
M/s Bosch Electrical Drives India Pvt. Ltd., in the Hemi Anechoic Chamber at FCRI.

• Sound Pressure Level measurements were done on two samples of Graphene coated 
PVDF sensors – source mode and Sound Amplitude measurements were done using 
one sample of Graphene coated PVDF sensor – measure mode at FCRI for M/s Centre 
for Materials for Electronics-Technology, Thrissur.

• Valve noise measurements of 3 different trim configurations for M/s Armstrong Inter-
national Pvt. Ltd., Chengalpattu at FCRI.

Sound power measurement

Sound power measurements were done on MCRL Rotary Screw under various simulated 
loading conditions for M/s L&T Technology Services, Chennai at their site as per the test protocol 
provided by the customer.

Seismic qualification test

Seismic qualification tests of various sizes and types of valves were conducted for M/s 
MIL Controls Ltd.-Mala, IL-Palakkad, Tyco Sanmar Ltd. and BDK Weir Ltd.-Hubli. 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.

Testing of AGTU for Kochi Metro Rail Project, manufactured by Faiveley Transport Rail 
Technologies Ltd., Hosur for Alstom India.

The tests include:

• Determination of Sound Power Level and Emission Sound Pressure Level of AGTU.

• Mobility measurements.

• Vibration testing as per IEC 61673 /2010.

• Sound Power Level & Sound Pressure Level Measurement.

• Sound Pressure Level of Air Generation And Treatment Unit (AGTU) was measured.

• Sound Power Level data was determined by engineering method as per standards ISO 
3744.

• Emission Sound Pressure Level at the specified position to train side was also deter-
mined as per ISO 2151.

Mobility Test

• The scope of work involved determination of the Equivalent Mobility of the AGTU 
(YE), the Equivalent Mobility of the Reception Structure (YR), the Velocity Level of the 
equipment on the reception structure in dB (LVR) and comparing with the customer 
compliance limits.



FLUID CONTROL RESEARCH INSTITUTE 28TH   A  N  N  U  A  L    R  E  P  O  R  T

33

Vibration & Shock Test

• Vibration and Shock tests were conducted on AGTU, as per the test protocol provided.

Temperature & Humidity Test

• Conducted Temperature & Humidity Cycle test and Heat Soak test on four samples of 
Top Lid, as per the protocol suggested by the customer at the test facility of FCRI for 
M/s Branch Media Labs Pvt. Ltd., Bangalore.

• Temperature and Humidity cyclic test was conducted on “Underwater connectors for 
Platform” for M/s Souriau India Pvt. Ltd., Cochin, as per the specification provided by 
the customer for 21 cycles with cycle duration of 24 hrs at the test facility of FCRI.

IP Test

• Ingress protection (IP 65) test was conducted on a Air Filter Pressure Regulators, Water 
meters, Wiper motors, Under water connectors and Compressor controllers for vari-
ous customers at the test facility of FCRI.

Vibration Studies for a group of temples alongside Badami-Pattadakkal Road

Karnataka State Highways Improvement Project (KSHIP) contracted FCRI for conducting 
vibration studies at eight prominent monument locations of ASI importance along Badami-Aihole 
and Pattadakal Road, Karnataka, in AEP-9C Package.

A four member team carried out the site studies during the period 16.03.2016 to 19.03.2016. 
Vibration studies were carried out at following eight monument locations viz., Dolmen, Jai 
Narayana Temple, Group of temples at Pattadakal, Hucchappayya Temple, Konti Temple, Durga 
and Shivalinga Temple, Jyothirlinga Temple and Great Durga Temple. The purpose of the study 
was to provide baseline data for estimating vibration amplitudes close to monument sites 
generated by construction and traffic of the proposed Badami-Aihole-Pattadakal road and to 
check its compliance to the available pertinent standards/limits for acceptance to structural and 
architectural damages.

8.8  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 such as analog 
voltmeters, ammeters, 3½ to 7½ digital multimeters, multifunction process calibrators, micro 
ohm meters, decade resistance box, electronics frequency counters, timers, stopwatches, digital 
storage oscilloscopes, multichannel dataloggers, temperature simulators and indicators etc.

During the year 2015-16, laboratory had undertaken calibration of around 560 electrical/
electronics instruments from various customers which includes all the flow calibration labs of 
FCRI.
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Laboratory undertook a major onsite calibration of electronics instrumentation systems for 
Hindustan Aeronautical Limited, Koraput.

Thermal calibration

Temperature Calibration Laboratory is equipped with high precision Temperature & RH 
calibration systems in comparison method. Laboratory 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 liquid in glass thermometers, Pt-100 temperature probes, thermocouples probes 
of type R, S, T, K, J, etc., Thermo hygrometers, RH transmitters, heat sources such as dry block 
calibrator, hot air ovens, muffle furnaces, incubators, water baths, environmental chambers and 
other temperature systems.

The laboratory has undertaken in house and onsite calibration of around 1050 temperature 
measuring devices from various customers that includes products from all the flow calibration 
labs of FCRI.

Major onsite assignments

• Calibration of Oven, Furnace, deep freezer, incubator for Oushadhi, The pharma corpo-
ration, Kuttanellur.

• Calibration of around 100nos of Pt-100 probes & temperature transmitters cum flow 
computer of different customers like, Cairn Energy India Pvt. Ltd., Gail (India) sites at 
Ahmadabad, Khadi, Mehasana, Rajamundri, Karaikkal, Ramnad, Goa and so on.

8.9  DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY

BARC Project on Two-Phase Flow meter for Steam-Water mixture flows at CREST/Vizag

The procurements and fabrication works for Two-phase flow meter modules and spools 
for the project was completed. Acceptance Tests and Calibrations were completed for all 
instrumentation and accessories. The items and equipment were inspected by BARC. AERB Type 
Testing was successfully completed and Type Approval obtained for Nucleonic Gauge.

Software for computation of density for steam and water was developed as per IAPWS-97 
and IAPWS-2014 standards, and was validated at FCRI and independently at BARC.

Consultancy for SCADA for Flow, Level and Other parameters at Pumping Stations MCGM 

Based on discussions with MCGM, a tender document was submitted covering 
implementation in Phases-1 and 2 with detailed budget and scope of work.

Tender Documentation for implementation at 17 sites was prepared. Submitted along with 
Cost Budget figures (Fair Price value details) to MCGM. MCGM floated the Tender, and the Bids 
were evaluated. Tender was refloated, and fresh Bids were evaluated. Recommendations on 
Technical Bids submitted towards Bid selection and execution of Work.
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8.10 SPECIAL ASSIGNMENTS AND PROJECT GROUP (SAAP)

Summary of activities

During the financial year, 6 special test and 135 normal test assignments were completed. 
During the year, 6 separate test beds were developed or modified to conduct tests as per customer 
requirements. This include:

• Facility of Air relief valve testing, Swing check valve testing

• Facility of life testing of Steam valves

• Type approval testing of valves as per SHELL specs

• Performance testing of velocity switches in water medium

• Modification of LOCA/MSLB test facility

• 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 include:

• Surge studies on modified surge tank (New)

• Endurance testing of safety relief valve at elevated temperature for NPCIL (New)

• Endurance testing of Dual Check Valve for NPCIL (New)

• Hot cyclic tests for Solenoid valves for Rotex India (New)

• Commissioning of Mobile test facility for BARC

• High pressure test facility for BARC

• Design of automated valve test facility for BARC

• Design of automated thermal test facility for BARC

Endurance Testing of Dual Check valve (DCV)

In order to study the behaviour and long term performance of the Dual Check Valve used 
in the 1000 MWe, series of tests were conducted at FCRI. These tests were intended to check 
the material compatibility and long term performance at sever operating condition (200 bar and 
350C) Nuclear Power Plant at Kudankulam. The existing High Pressure High Temperature loop was 
modified to meet the test requirements of DCV. An accumulator (with instrumentation for level, 
pressure and temperature) was introduced in the loop to meet the flow requirements of DCV. 
Isolation valves were provided to isolate the accumulator during hold up conditions. The required 
pressure is obtained by the positive displacement pump operating at ambient temperature. Test 
fluid, DM water, was heated to the required test temperature with the help of electrical heaters 
and regenerative heat exchanger. The autoclave provided in the loop will act as a reservoir during 
testing. By proper valving, the required flow and pressure was simulated through the valve. 
During holding up period (valve body maintained at 150 0С and fluid pressure 165 kg/cm2) the 
accumulator was isolated from the test loop.
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Surge studies on modified surge tank (SG)

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

Hot cyclic tests for Solenoid valves

A scheme for testing solenoid operated valves of different sizes with DM water as test fluid 
was performed for M/s NPCIL, Mumbai. This facility is designed for the performance evaluation of 
valves to verify the design parameters and the life cycle testing (endurance testing) to ensure the 
mechanical behaviour of the valves. A test line of nominal size 10 was employed with operating 
conditions of 150 bar pressure and 300 C temperature. The test fluid is DM water and material 
of construction is Stainless steel (SS 304 / 304L) for wetted parts of the loop. The existing test 
facility was modified to cater the testing requirements. Provision for testing 10 solenoid operated 
valves were made in the test loop. Switching mechanism for solenoid valves and duration of valve 
opening and opening times were also provided in the loop. 20 solenoid valve were tested in this 
loop.

LOCA/MSLB test facility modification

The existing LOCA/MSLB test facility was modified to meet the revised test specification 
of NPCIL. The facility was modified to meet the bending radius criteria of power cables up to 75 
sq.mm. The IR value of the cable was monitored prior to, during and after exposing to LOCA test 
conditions.

Other tests performed include

• Cryogenic testing of valves upto 20” NB was tested form different customers

• Life cycle testing of Filters used in automobile industry

• Type approval testing of fuel hoses for cryogenic applications.

• Proof of Design testing of meeting AWWA/Shell specification covering life cycle, fugi-
tive emission, high pressure and temperature operations
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• LOCA testing of panel boxes, sensors, limit switches and instrumentation cables

• MSLB testing of Junction Boxes and Power cables

• Thermal cycle and life cycle testing of solar heaters

• Hot cycle testing of valves

• Burst pressure testing of different components

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

8.11  LARGE WATER FLOW LABORATORY (LWFL)

Calibration

• A 600 mm Averaging Pitot Tube (APT) was calibrated for M/s Engineering Specialities.

• Venturimeter of size 36” was calibrated for M/s Dyna Fluid Valves and Controls Pvt. 
Ltd., Bangalore.

• Venturimeters of size 30”, 36” and 24” were calibrated for M/s Minco, Goa.

• Ultrasonic flowmeters of size 1200mm were calibrated for M/s ABMCPL, Raigad.

• EMFs of size 500mm, 750mm, 900mm,and 1000mm were calibrated for M/s ITT 
Corporation-Vadodara, Chetas Controls, Flowserve Ltd.-Coimbatore, SBEM Pvt. Ltd.-
Pune and Mikamachi-Mumbai.

Testing

• A 800 mm NB butterfly valve was cv tested for M/s Pentair Valves and Controls Pvt. 
Ltd., Gujarat.

• A 750mm NB globe valve was tested for M/s Instrumentation Ltd., Palakkad

Special tests

• Centrifugal pumps were tested for cavitation condition performance for M/s Traflow, 
Gujarat. The cavitation test was conducted by valve throttling method. NPSH curves 
were plotted at various constant flow rates and the cavitation curves were also plotted 
at specified percentage head drop.

8.12   COMPUTATIONAL FLUID DYNAMICS (CFD)

The following technical activities are carried out during the period from April 2015 to March 
2016:

CFD Analysis of fluid flow problems using CFD Packages, FLUENT-6 and ANSYS CFX

CFD simulations were carried out for design validation, design optimization and development 
of flow elements using FLUENT/CFX, finite volume based software package. In house and external 
projects were carried out. Major simulations are mentioned below:

Incompressible flow Analysis of 2”Globe valve

CFD Analysis of 2” Globe valves were carried out for analyzing flow characteristics and design 
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modification. Globe Valves with different cage configurations were modelled using Gambit and 3D 
Steady simulation of incompressible flow through globe valves were carried out. Computational 
results were validated with experimental results and flow characteristics were studied. Correlation 
analysis was carried out and observed a good relation.

Compressible flow Analysis of 2”Globe valve

Steady and unsteady flow analysis in globe valves were carried out. Noise simulation of 
valve was done to find out the Sound pressure level and transmission loss and the results were 
validated with the experimental results. Correlation analysis was carried out and observed a good 
relation.

Noise attenuation study in globe valves

FFT analysis of time varied pressure variations was carried out using FLUENT to find out the 
SPL and to study the effect of multi holed trim of globe valve in noise attenuation. As the number 
of holes in the cage were doubled, noise attenuation was established.

Flow performance study of Flow Nozzle

Modeling and simulation of Flow Nozzle are carried out. Roughness values are changed to 
see the effect of which in flow performance.

Flow straightener performance study

Flow simulation through pipe bends with different types of flow conditioners was carried out 
to study the flow performance. Simulation using different types of Flow conditioners upstream of 
the bend was carried out and compared the performance to optimize the design.

8.13  PHYSICAL STANDARDS LABORATORY (PSL)

Summary

Around 330 companies have availed the calibration services of the laboratory. Around 3600 
products covering the parameters Mass, Volume, Density, Viscosity, Dimensional Metrology, 
Pressure, Force and Torque were calibrated. Site calibration service was provided to 24 
organisations including gas meter station validation, calibration of special machines, balances and 
pressure instruments. The laboratory was reaccredited during June, 2015 by NABL.

Major assignments

• M/s Absolute Standardisation & Testing Methodologies, Navi Mumbai

• M/s AFP Operations, Kakinada

• M/s Air Force Station, Sulur

• M/s BPCL, Kochi -Mass, Viscosity, Pressure, Dimensional items

• M/s Cairn Energy, Kakinada

• M/s Cochin Shipyard - Torque Wrenches

• M/s Gilbarco Veeder Root, Coimbatore – Volume Measures
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• M/s Godrej & Boyce, Mumbai – Hydrometers

• M/s Hindustan Aeronautics Ltd., Bangalore

• M/s Ingersoll Rand Ltd.

• M/s L&T MHPS Turbine Generators Pvt. Ltd., Gujarat

• M/s HLL, Thiruvananthapuram - Pressure, Dimensional instruments

• M/s HTA Instrumentation Pvt. Ltd., Bangalore

• M/s Instrulab Aero & Allied Systems, Chennai

• M/s K.P.Cars, Kozhikode

• M/s L Tech Engineering - Pressure instruments

• M/s National Institute of Wind Energy instruments

• M/s NTPC Ltd.

• M/s Petronet LNG Ltd., Kochi

• M/s Seven Seas Distilleries

• M/s Syscon Calibration Centre Pvt. Ltd., Bangalore – Pressure instruments

• M/s Southern Railway –Dimensional, Pressure, Viscosity

• M/s Yokagawa India Pvt. Ltd., Bangalore-Pressure instruments

Major site assignments

• M/s WFB Baird, Kochi - Fabric Length Measuring Machines at site and dimensional 
instruments

• M/s GAIL India Ltd. Vadodara – Dimensional verification & Pressure instruments at site

• M/s GAIL India Ltd. Noida – Pressure instruments at site

• M/s GAIL India Ltd., Jabhua – Dimensional Verification of metering lines at site

• M/s VSSC, Thiruvananthapuram – Weighing balances

• M/s UTC Aerospace, Bangalore – Altitude Chamber calibration

• M/s HLL Life Care Ltd., Thiruvananthapuram

• M/s CGR Thirukochi Hallmarks, Ernakulam

• M/s Medical Engineering & Services, Kokkali, Thrissur

• M/s Yamuna Roller Mills Pvt. Ltd., Thrissur

• M/s The State Farming Corporation, Kollam

• M/s BHEL, Bhopal

• M/s SITARC, Coimbatore

• M/s Elite Distilleries, Thrissur
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• M/s Marine Products Export Development Agency, Kochi

• M/s Excell Assay, Thrissur

Augmentation of the facilities

Procurement action for following equipment was initiated under the Tribology Laboratory project:

• 1500 Nm, 1 meter Arm length and Dead weight Torque calibration system from M/s 
Norbar with targeted uncertainty better than ±0.05% of reading

• 1 to 1200 bar Hydraulic Dead Weight Tester

• 200 kN Universal Calibration Machine with targeted uncertainty better than ± 0.05% of 
reading

• 0.14 to 70 bar, gauge (both positive, negative) and Absolute Piston gauge with targeted 
uncertainty ±0.005% of reading (better than 50 ppm)

• Pin/ball on disk tribometer procured

Calibration Services to International clients

• M/s Al Futtaim Exova, Dubai

• M/s Metromac, Dubai

• M/s Innovative Building Inspection Services, Dubai

• M/s Jansal Calibration Services, Dubai

8.14  TRAINING

Following major training programs were organised during the period 2015-2016:

Training programme for executives

Five courses on various topics related to flow measurement & control/mechanical 
measurements were conducted. About 59 participants from all over the country have benefitted.

Customised Training programmes

Eight courses were conducted and 143 participants were benefitted. GAIL, Legal Metrology 
officers across the country, Food and Safety Council, etc. were the beneficiaries.

Customised Training programme for foreign nationals

Tailor made programmes were organised for foreign nationals as per their request. Kenya 
Bureau of Standards and Dares Salam Water & Sewerage Authority - Tanzania have participated 
in this programme.

Post Graduate Certificate Programme

Three months certificate programme for engineering graduates was conducted twice. A 
total of 18 participants were trained.
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In plant training

In plant training was conducted for engineering students from various colleges across the 
country. About 385 students were benefitted out of this programme.

Project work

About 34 engineering students have done 11 projects in FCRI under the guidance of FCRI 
staff.

Industrial visit

During this year, students from 22 colleges have visited FCRI as a part of their curriculum

International Training under ITEC/SCAAP/COLOMBO Programme of GOI.

Training programs were conducted for International participants under ITEC/SCAAP/
COLOMBO Programme of GoI. Five Such programmes were conducted and 79 Participants from 
15 different countries namely Afghanistan, Bangladesh, Bhutan, Egypt, Guyana, Niger, Russia, Fiji, 
Sudan, Syria, Uzbekistan, Venezuela, Vietnam, Botswana, Kenya, Nigeria, Tanzania, Zimbabwe, 
Ghana, Malawi, Uganda, Zambia, Costa Rica, Indonesia, Nepal, South Sudan, Sri Lanka, Tunisia, 
Mauritius have participated in these programmes.

8.15  QUALITY RELATED ACTIVITIES
Internal Audits and Management Review meetings:

• Coordinated with Lab staff for the conduct of two internal audits and one technical 
audit and verified corrective actions.

• Coordinated with HODs for the conduct of management review meeting and com-
pleted the corrective actions.

NABL accreditation

• Documentation for NABL re-assessment of PSL, EQL and ETL laboratories were done.

• NABL Accreditation for Mechanical, Thermal and Electro Technical calibration was suc-
cessfully coordinated.

• NABL accreditation sought and obtained for Electrical testing using the Environmental 
qualification facilities.

ISO 9000 audit and related activities

• ISO 9001 re-assessment was completed and validity of ISO 9000 accreditation was ex-
tended for three years. The audit was conducted by M/s GCAS quality system, UAE.

• Study on Cycle time reduction for calibrations in ETL was conducted in coordination 
with Indian Statistical Institute, Coimbatore.

• Automation of report preparation for PSL was initiated.
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Training programs/conferences attended by FCRI staff

• Workshop on Lean Six Sigma

• Workshop on Stores Management & Inventory Control

• Seminar on Scholarly communication and best practices in Research

• Workshop on Calibration of LPG Dispenser at Nagapatnam, sponsored by Legal 
Metrology, Chennai

• World Metrology Day organised by CMTI, Bangalore

• Training on “Basics of Noise & Vibration Engineering” organised by M/s Envicon, 
Bangalore

• Two day seminar on Transient Modeling and design of Surge protection systems, 
Hyderabad

• One Day seminar on Contract & Migrant Labour Laws organised by M/s C2C Training 
Solutions

• General Management Programme for Scientist at Administrative Staff College of India 
(ASCI)

• Integrated Scientific Project Management for women scientists/technologists 
organised by COD, at Hyderabad sponsored by DST

• Digital Internet Marketing organised by KSPC, Kalamassery

• Training on “Operation Maintenance and Energy conservation in Compressed Air 
Systems, KSPC, Kalamassery

• Seminar on Sales & Marketing “The Power of Influence” at Calicut organised by CII

• One day manufacturing Conclave by CII, Kochi

• Seminar at Central Power Research Institute, Bangalore

• Training at ASCI on Science Administration & Research Management organised by 
ASCI, Hyderabad

• Seminar by M/s Bruel & Kjaer, Chennai

• National Safety Council Conference

• 2-day workshop by M/s Coremind at Hyderabad
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RAMACHANDRAN & RAMACHANDRAN ASSOCIATES
CHARTERED ACCOUNTANTS

Surya Kiran Collge Road,  Palakkad-678 001
E-mail : sr38600@gmail.com, infoval@gmail.comPh.: 0491-2545606, 2544147 Fax : 2544507 

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. I860) (hereinafter called “the FCRI”), Kanjikode 
west, Palakkad - 678623. Palakkad, Kerala. which comprise the Balance Sheet as at 3 1st March, 2016 and the Income 
& 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.

AUDITORS’ RESPONSIBILITY

3. Our responsibility is to express an opinion on these financial statements based on our audit, We 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 according to the explanations given to us, the financial  
statements of the FCRl 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) In the case of Balance Sheet, of the state of affairs of the Institute as on 31st March, 2016.

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

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

Place : Palakkad
Date :  2nd November, 2016
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
BALANCE SHEET AS ON 31ST MARCH 2016

(In Rupees)

Particulars Schedule No. As on 31.03.2016 As on 31.03.2015

SOURCES OF FUND  

Capital Fund I 914463524.74 793373836.07

 914463524.74 793373836.07

APPLICATION OF FUND

Fixed Assets II

Gross Block 719141707.39 701455508.13

Less: Depreciation 440072290.74 409548249.91

Net Block 279069416.65 291907258.22

Capital Work-in-Progress 57873476.72 53836578.39

Current Assets III 655034135.81 505671672.88

Less Current Liabilities IV 77513504.44 58041673.42

577520631.37 447629999.46

 914463524.74 793373836.07

Palakkad
02.11.2016

In terms of our report of even date
For Ramachandran & Ramachandran 

Associates, Chartered Accountants
(FR No. 005043S)

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary
Chairman (GC-FCRI)

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

M.No. 029313
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2016

(In Rupees)

 Schedule No. Current Year Previous Year
INCOME    
Realisation from Sponsored Projects  9564390.20 10060348.36
Income from Calibration/Testing  174056223.25 128745728.00
Interest on Deposits  31870804.00 25664555.09
Training & Seminar  15398290.00 22571264.42
Other Income 8 956809.28 559035.13
 Total 231846516.73 187600931.00
EXPENDITURE  
Salaries & Allowance 1 68029439.00 61909305.00
Other Expenses for Employees 2 10778577.00 6162954.50
Seminar & Training Expenses 3 6042035.00 8311759.00
Postage, Telex, Fax & Telephone 4 280161.00 327115.00
Travel & Conveyance 5 1939988.00 1482446.00
Repairs & Maintenance 6 8570677.00 4802102.16
Printing & Stationery  442322.00 650027.00
Electricity Charges  8381433.00 8335060.00
Water Charges  450768.00 655789.00
Bank Charges  41759.13 25561.00
Calibration Charges  1121164.00 1993488.00
Consumables  2289527.18 1522117.88
Depreciation 31500288.83 34076185.57
Other Charges 7 3111057.92 3167767.76
 Total 142979197.06 133421677.87
Excess of income over expenditure  88867319.67 54179253.13
Grand Total  231846516.73 187600931.00

Palakkad
02.11.2016

In terms of our report of even date
For Ramachandran & Ramachandran 

Associates, Chartered Accountants
(FR No. 005043S)

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary
Chairman (GC-FCRI)

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

M.No. 029313



FLUID CONTROL RESEARCH INSTITUTE 28TH   A  N  N  U  A  L    R  E  P  O  R  T

46

FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2016

(In Rupees)
Receipts Amount Payments Amount

Opening Balance :
Cash 21924.00 Payment to Suppliers 18310831.00
Bank 4262430.21 Payment to Contractors 3848851.00

Other Liabilities 27572863.00
Gross Receipts for Testing  
Calibration

187809191.66 Salaries & Allowances 70075759.00

Advance from Sponsored  
Projects

16184044.72 Other Expenses Employees 2493362.00

Interest on Deposits 5071928.00 Printing & Stationery 439740.00
Grant-in-aid 20000000.00 Repair & Maintenance 6896424.00
Gross Receipts Seminar &  
Training

23584601.00 Seminar & Training 6154949.00

Earnest Money Deposit 719800.00 Electricity & Water Charges 8860028.00
Other Receipts 18318597.50 Telephone & Postage 256758.00

Travelling Expenses 1567295.00
Calibration Charges 1200277.00
Consumables 2178586.00
Miscellaneous/Other Charges 15807030.13
Security Deposit 604568.00
Short Term Deposits 106420520.00
Deposits with Others 166693.00
Loans & Advances to Employees 2175417.00
Closing Balance
Cash 8993.00
Bank 933572.96

275972517.09 275972517.09

Palakkad
02.11.2016

In terms of our report of even date
For Ramachandran & Ramachandran 

Associates, Chartered Accountants
(FR No. 005043S)

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary
Chairman (GC-FCRI)

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

M.No. 029313



FLUID CONTROL RESEARCH INSTITUTE 28TH   A  N  N  U  A  L    R  E  P  O  R  T

47

SCHEDULE I 
CAPITAL FUND

Particulars Current Year
Rs.

Previous Year
Rs.

Opening Balance 476448156.57 456368903.44

Grant-in-aid received during the Year 20000000.00 20000000.00

Excess of Income over Expenditure 88867319.67 54179253.13

585315476.24 530548156.57

Add – R&D Fund utilised for projects 8781756.00 0.00

Less - Transfer to R&D Fund 54100000.00 26000000.00

Less – Transfer to Plan Corpus Fund 34700000.00 28100000.00

505297232.24 476448156.57

FCRI R&D Fund 198666292.50 141125679.50

Plan Corpus Fund 210500000.00 175800000.00

914463524.74 793373836.07
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SCHEDULE  III
 Current Assets, Deposits & Advances

Particulars
 

Current Year
Rs.

Previous Year
Rs.

CURRENT ASSETS

Cash in Hand 8993.00 21924.00

Bank 933572.96 4262430.21

Short Term Deposit with Banks 428346188.00 312420319.00

R & D Fund Investments 146396670.00 116971949.00

Stock – Cement 35280.00 11031.00

Stock – Steel 221891.27 289673.32

Stock – Consumables 710475.44 843683.62

Sundry Debtors 16363631.76 13961012.91

Prepaid Expenses 457438.00 335657.00

Receivable – Others 869738.90 2511136.90

WIP R&D Projects (External) 18536774.49 7598687.49

Accrued interest on HBA/Vehicle Advance 432042.00 479439.08

DEPOSIT & ADVANCES

Deposit with Others 1361674.20 1199754.20

Advance to Suppliers 19217329.50 19966852.50

Advance to Employees 818742.00 1008997.00

EMD Paid 360000.00 360000.00

ITDS Receivable 19458912.29 22367119.65

Advance to Others 464282.00 532533.00

Advance to Contractors 40500.00 529473.00

 655034135.81 505671672.88
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SCHEDULE  IV                                          Current Liabilities and Provision

Particulars Current Year
Rs.

Previous Year
Rs.

Sundry Creditors 3222596.00 3318577.00

EMD – Contractors 2944575.00 2310081.00

Security Deposit – Contractors 2824065.80 2622144.80

Advance from R&D Projects (External) 9371799.80 4930865.80

Advance from Customers 19570417.84 14689519.82

Other Liabilities 6248329.00 6167205.00

Liability - Contractors 233911.00 1289898.00

Income Received in Advance 3459900.00 0.00

Provision – EL Encashment Fund 29637910.00 22713382.00

77513504.44 58041673.42

SCHEDULE-1                                                   Salaries & Allowances

Particulars
 

Current Year
Rs.

Previous Year
Rs.

Salaries & Allowance- Regulars 49827613.00 49759438.00

Salaries & Allowance- Temporary 7487549.00 8183405.00

Employer’s contribution to CPF 1346519.00 1348886.00

Employer’s contribution to NPS 1038171.00 993281.00

Ad hoc Bonus 0.00 144492.00

Security Expenses 1369428.00 1446009.00

Overtime Allowance 0.00 33794.00

Incentive 6960159.00 0.00

 68029439.00 61909305.0

SCHEDULE  2                                          Other Expenses for Employees

Particulars Current Year
Rs.

Previous Year
Rs.

Staff Welfare Expense 1858221.00 2380393.50
Medical Expenses 362193.00 364269.00

Gratuity 0.00 0.00

LTC 58163.00 618292.00

Provision for EL encashment 8500000.00 2800000.00

 10778577.00 6162954.50
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SCHEDULE  3                                                    Seminar & Training

Particulars
 

Current Year
Rs.

Previous Year
Rs.

Course & Training 234003.00 93179.00

ITEC Expenses 3454022.50 5581539.00

Seminar & Course 2354009.50 2637041.00

 6042035.00 8311759.00

SCHEDULE  4                                           Postage Telex Fax & Telephone

Particulars Current Year Previous Year

 Rs. Rs.

Telephone & Fax 117965.00 124504.00

Postage & Telex 162196.00 202611.00

 280161.00 327115.00

SCHEDULE  5                                                Travelling & Conveyance

Particulars
 

Current Year
Rs.

Previous Year
Rs.

Travelling Expense 1939264.00 1481652.00

Conveyance 724.00 794.00

 1939988.00 1482446.00

SCHEDULE  6                                           Repairs & Maintenance

Particulars Current Year
Rs.

Previous Year
Rs.

Building 730486.00 641158.16

Electrical Installation 432664.00 509393.00

Vehicle 188443.00 275024.00

Office Equipment 19838.00 69473.00

Machinery & Equipment 7012425.00 3111883.00

Trainees Hostel 47413.00 129009.00

Other Assets 50209.00 39150.00

Staff Quarters 23124.00 14784.00

Furniture 66075.00 11049.00

Road & Drainage 0.00 1179.00

 8570677.00 4802102.16
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SCHEDULE  7                                                        Other Charges

Particulars
 

Current Year
Rs.

Previous Year
Rs.

Customer service and hospitality 233697.00 241916.50

Freight & Cartage 253922.00 292166.00

Advertisement Charges 270535.00 204424.00

Audit Fees 7500.00 7500.00

Legal Charges 169500.00 144488.00

POL 328667.00 487674.00

Rates & Taxes 98346.00 107918.00

Insurance 206796.00 212786.00

Miscellaneous Expenses 313648.92 600409.26

Consultant Fee 113381.00 176310.00

Discount on debtors 0.00 64740.00

Subscription & Membership 39324.00 68797.00

Professional & Special services 256535.00 314634.00

Garden Maintenance 139440.00 244005.00

Intercomparison 679766.00 0.00

3111057.92 3167767.76

SCHEDULE  8                                                     Other Income

Particulars
 

Current Year
Rs.

Previous Year
Rs.

Income from Trainees Hostel 359560.00 313495.00

Licence Fee 30275.00 31224.00

Interest on HBA/Vehicle Advance 62779.92 83467.00

Miscellaneous Income 504194.36 130849.13

 956809.28 559035.13
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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 31.03.2016 is valued at 
cost.  Issues made to Projects are treated as consumption.

3. 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. Realisation from R&D projects (external) is arrived at by matching the receipts from R&D 
projects (external) considered as income based on percentage of work completed and 
the actual expenditure of the project.

7. Dearness Allowance and Bonus to employees have been accounted on payment basis.
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NOTES FORMING PART OF THE BALANCE SHEET AS AT 31.03.2016 AND THE INCOME & 
EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2016

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. 57.13 lakhs and proposal being processed for final orders as on 31.03.2016 for  
Rs. 374.42 lakhs.

4. An amount of Rs. 87.81 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. 347 lakhs has been transferred to Plan Corpus Fund from the surplus 
during the year.

6. An amount of Rs. 541 lakhs has been transferred to R&D Fund from the surplus during 
the year.

7. Previous years figures have been regrouped wherever necessary.

Palakkad
02.11.2016

In terms of our report of even date
For Ramachandran & Ramachandran 

Associates, Chartered Accountants
(FR No. 005043S)

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary
Chairman (GC-FCRI)

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

M.No. 029313
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FCRI CONTRIBUTORY PROVIDENT FUND
BALANCE SHEET AS ON 31ST MARCH 2016

(In Rupees)

Particulars  As on 31.03.2016 As on 31.03.2015

LIABILITIES   

Capital Fund 2717400.13  

Add Surplus for the Current Year 569111.00 3286511.13 2717400.13

Employees’ Subscription 26327086.00

Less Advance Recoverable 3461125.00 22865961.00 21323233.00

Employer’s Contribution 29363529.00 27657676.00

Audit Fee payable 575.00 570.00

  55516576.13 51698879.13

ASSETS  

SB Account 1867669.13 1882522.13

Interest Accrued on:

 Special Deposit 28994.00

 Short Term Deposit 9197544.00 9226538.00 9335680.00

Receivables 9166.00 8962.00

Investment in:

 Special Deposit 1333059.00

 Short Term Deposit 43080144.00 44413203.00 40471715.00

 55516576.13 51698879.13

Palakkad
02.11.2016

In terms of our report of even date
For Ramachandran & Ramachandran 

Associates, Chartered Accountants
(FR No. 005043S)

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary
Chairman (GC-FCRI)

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

M.No. 029313
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FCRI CONTRIBUTORY PROVIDENT FUND
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31ST MARCH 2016

(In Rupees)

Particulars Current Year Previous Year

INCOME   

Interest received on:   

 Special Deposit 115976.00 116373.00

 Short Term Deposit 4585653.00 3735001.00

 SB Account 16956.00 14532.00

 4718585.00 3865906.00

EXPENDITURE

Interest on Employees’ Subscription 1811065.00 1664863.00

Interest on Employer’s Contribution 2337810.00 2101813.00

Audit Fee 575.00 570.00

Miscellaneous Expenses 24.00 0.00

Excess of Income over Expenditure 569111.00 98660.00

 4718585.00 3865906.00

Palakkad
02.11.2016

In terms of our report of even date
For Ramachandran & Ramachandran 

Associates, Chartered Accountants
(FR No. 005043S)

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary
Chairman (GC-FCRI)

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

M.No .029313



FLUID CONTROL RESEARCH INSTITUTE 28TH   A  N  N  U  A  L    R  E  P  O  R  T

58

ABBREVIATIONS

AERB Atomic Energy Regulatory Board

AFPO Aker Floating Production Operation

AGA American Gas Association

AGTU Air Generator and Treatment Unit

API American Petroleum Institute

APLAC Asia Pacific Laboratory Accreditation Cooperation

APT Averaging Pitot Tube

ARAI The Automotive Research Association of India

ASI Archeological Survey of India

ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

AWWA American Water Works Association

BARC Bhabha Atomic Research Centre

BEML Bharat Earth Movers Limited

BHEL Bharat Heavy Electricals Limited

BIPM International Bureau of Weights and Measures 

BIS Bureau of Indian Standards

BPCL Bharat Petroleum Corporation Limited

BS British Standards

CBDT Central Board of Direct Taxes

CFD Computational Fluid Dynamics

CGPM The General Conference on Weights and Measures

CII Confederation of Indian Industry

CMI Czech Metrology Institute

CMTI Central Manufacturing Technology Institute

CMWSSB Chennai Metropolitan Water Supply and Sewerage Board

CNG Compressed Natural Gas

COP Conformity of Production

CPCL Chennai Petroleum Corporation Limited

Cv Flow Coefficient

DGM Diaphragm Gas Meter
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DHI Department of Heavy Industry

DoC Department of Commerce

DST Department of Science and Technology

EEPC Engineering Export Promotion Council

EMF Electromagnetic Flow Meter

EN European Standard

FCRI Fluid Control Research Institute

GAIL Gas Authority of India Limited

GEECL Great Eastern Energy Corporation Limited

GTRE Gas and Turbine Research Establishment

HAL Hindustan Aeronautics Limited

HEC Heavy Engineering Corporation

HPCL Hindustan Petroleum Corporation Limited

HPGCL Haryana Power Generation Corporation Limited

HPHT High Pressure High Temperature

HVLR High Volume Long Range

IAPWS International Association for the Properties of Water and Steam

IEC International Electro technical Commission

IEEE Institute of Electrical and Electronics Engineers

IESS India Engineering Sourcing Show

IGCAR Indira Gandhi Centre for Atomic Research

IIFT Indian Institute of Foreign Trade

ILAC International Laboratory Accreditation Cooperation

ISA Instrument Society of America

ISO International Standards Organisation

ISRO Indian Space Research Organisation

ITEC Indian Technical and Economic Co-operation

ITS Intelligent Transport System

KSPC Kerala State Productivity Council

LOCA Loss of Coolant Accident

LPG Liquefied Petroleum Gas

LPSC Liquid Propulsion System Centre

LUAG Loss of Unaccounted for Gas
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MCGM Municipal Corporation of Greater Mumbai

MFM Mass Flow Meter

MIS Management Information System

MoEF Ministry of Environment and Forests

MSLB Main Steam Line Breakage

NABL National Accreditation Board for Testing and Calibration Laboratories

NG Natural Gas

NIST National Institute of Standards and Technology

NMi Netherland Measurement Institute

NMI National Metrology Institute

NPCIL Nuclear Power Corporation of India

NPSH Net Positive Suction Head

NTPC National Thermal Power Corporation

OIML International Organisation of Legal Metrology

ONGC Oil and Natural Gas Corporation Limited

PTC Performance Test Codes

PVDF Polyvinylidene Fluoride

R&D Research and Development

RDSO Research Design Standards Organisation

RGTPP Rajiv Gandhi Thermal Power Plant

SCAAP Special Commonwealth African Assistance Plan

SCADA Supervisory Control and Data Acquisition

SGL Sabarmati Gas Limited

TCS Technical Co-operation Scheme

TERI The Energy and Resource Institute

UL Underwriters Laboratories

UNDP United Nations Development Programme

VSSC Vikram Sarabhai Space Centre
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