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CHAIRMAN’S STATEMENT AT THE 29*" 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 29" Annual General Meeting of Fluid Control Research Institute and to present the Annual
Report for the year 2016-17. 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.

| 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. FCRI
has been playing a vital role in developing higher level skill for industrial personnel as well as for
fresh engineering graduates and students. This in fact has been an integral activity of FCRI which
is in tandem with the country’s current focus area.

FCRI has completed 28 years of dedicated service to the country since its inception and
continues to be on its path to achieve greater heights and provide quality services to its ever
growing clientele. FCRI has strengthened its presence and position in its area of activity especially
in the industrial sector. A dedicated team of engineers combined with excellent technical facilities
help FCRI to face the challenges and consolidate its position in the sector.

I would like to brief on the major activities and achievements of the institute during the year
2016-17.

HIGHLIGHTS

. The internal revenue generation of the institute for the reporting period was Rs.22.60
crore and the excess income over expenditure was Rs.7.86 crore which is a commendable
performance.

o FCRI won the FACT MKK Nayar Memorial Productivity Award 2014-15 constituted by Kerala
State Productivity Council for the Second Best Productivity Performance Award in the
category of Service Industries.

. Research activities were given a new impetus by the management. FCRI engineers have
identified new area of research to be pursued and have started regular weekly technical
presentations.

FCRI had initial discussions with IIT Palakkad and FCRI facilities were presented in order to
explore the possibility of joint research and development programmes.

Discussions were initiated with officials from AHEC-IIT Roorkee regarding methods and

V.
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Instruments used for Field Efficiency Testing of Hydraulic Turbines to diversify FCRI field of
activities.
Two research papers were published in the international journals.

FCRI has participated as an exhibitor in Hannover Messe 2016, Germany as part of DHI
delegation.

Director, FCRI visited some of the premium laboratories abroad viz., PTB - Germany, NMi -
Netherlands and Euroloop — Rotterdam.

FCRI has planned to organise the 5th Edition of flotek.g Global Conference and Exhibition
on “Innovative Solutions in Flow Measurement & Control Oil, Water, Gas” during 28 - 30
August 2017 at FCRI.

A CNG gas cylinder pressure test facility was commissioned.

The CNG Blowers developed by FCRI is under fabrication at M/s OMPL and were inspected
at site.

Some of the projects/special facilities under progress for our country’s leading R&D
organisations are:

o Atestset up for testing of high pressure nozzles for LPSC Thiruvananthapuram is in the
final stage of commissioning.

o Commissioning of High Flow Control Valve Test Facility for BARC was completed.
o Fabrication and supply of Two-Phase Flow Meter to BARC is in progress.

o Design of Thermal Facility for BARC has been completed.

Some major orders were:

o  An order for GAIL Gas Ltd. for Auditing of metering skids for Zone 4.

o Anorder was received from Controller Legal Metrology, Kerala for the water meter test
bench at Kakkanad, Ernakulam.

o Tank Calibration at site was carried out for M/s Krohne Marshall, Pune

o A major order was received from Hindustan Aeronautics Ltd, Bangalore for the calibra-
tion of flow meters for next three years.

o An order from M/s LPSC, Bangalore for the Design, Supply, Installation and Commis-
sioning of Data Acquisition System was received.

o The Fire Water Network Analysis report for M/s HMEL, Mundra was completed.
o Anorder from M/s Bosch, Bangalore for vibration testing was executed.

o Received an order from M/s Faiveley Transport Rail Technologies for Shock and Vibra-
tion Test of compressors.

o Received an order from M/s Behr India Pvt. Ltd., Pune for design and fabrication of

Averaging Pitot Tubes.
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o  One of the largest size flow meter with 2700 mm size diameter was calibrated in the
Large Water Flow Laboratory - the highest size meter ever to be calibrated at FCRI.

o  An order from was received from, M/s Minco India Pvt. Ltd., Goa for calibration of 22
Averaging Pitot Tubes of various sizes.

. FCRI has also executed some overseas jobs for customers in Dubai, Turkey and Israel.

NEW INITIATIVES
FCRI participated in Hannover Messe 2016, Germany

FCRI has participated in Hannover Messe 2016, Germany as an exhibitor and part of DHI
delegation. The DHI pavilion was organized by EEPC and the participants were M/s HEC, HMT,
DHI, EEPC and FCRI.

Visit to PTB, Germany

A visit to PTB Germany, which is the National Metrology Institute of Germany, was made by
Director FCRI. The probable areas of cooperation were also discussed. It will be worthwhile to
train FCRI engineers at PTB to upgrade their knowledge, to upgrade FCRI facilities in line with PTB
and also to improve their work culture which will contribute to overall improvement in the quality
of the output. An inter-laboratory comparison of FCRI and PTB in the liquid and air flow area is
also possible.

Visit to Netherland Measurement Institute and Dutch Metrology Institute

A visit was organized to the Euroloop, which is the Netherland Measurement Institute’s
(Nmi) facility for gas calibration with natural gas and liquid calibration with different viscosity
of fluids. Also a visit to VSL - Dutch Metrology Institute was made by Director, FCRI. The facility
maintains Dutch measurement standards.

Visit of NMi EurolLoop representatives to FCRI

In continuation to visit of Director FCRI to NMi EurooLoop, Mr. Peter Brand, Sales Director,
NMi EuroLoop and Mr. H.P.S Arora, Managing Director, M/s Allport International Pvt. Ltd.
(Representing NMi EuroLoop in India) visited FCRI for discussing possible areas of collaboration
with NMi and FCRI.

RESEARCH PAPERS PUBLISHED AND RESEARCH ACTIVITIES

. A paper on “Selection and calibration of acoustic sensors” was published in the Interna-
tional Journal of Engineering Research and Technology.

. A paper on “Experimental analysis of multiport averaging device and effect of body shape
on flow coefficient” was published in Faculty of Mechanical Engineering (FME) Transactions,
Belgrade.

A paper titled “Study of Microphone Positioning and Free Field Realization Errors in a Free
Field Microphone Calibration System” was presented at the National Symposium (NSA
2016).

4
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o An article on “Large water flow facility of FCRI” was published in Engineering Review.

. Director, FCRI presented an invited talk on “Fluid Flow Systems Engineering” at PSG College
of Technology, Coimbatore in connection with inauguration of ISSE (Indian Society of Sys-
tems for Science and Engineering) Coimbatore Chapter.

Research activities were given a new direction by the management. FCRI engineers
have identified new area of research to be pursued and have started regular weekly technical
presentations. In this context, Director FCRI visited Indian Institute of Technology, Palakkad and
had initial discussions. FCRI facilities were presented to faculty from IIT Palakkad in order to
explore the possibility of probable joint research and development programmes.

Meetings with FCRI engineers were conducted by Director to stress the need to accelerate
research activities at FCRI. Dr.Job Kurien of IIT Palakkad and Dr.V.Sheshadri of IIT Delhi (Retd.) has
addressed FCRI engineering community to give a general guidance.

Detailed discussions with Prof. M.L Munjal, IISc, Bangalore was also conducted regarding
the possibility of undertaking joint research projects.

The major areas of research presently under progress are:

e Influence of Reynolds number on Coefficient of discharge of Critical flow venturi nozzle
(CFO) and validation with I1SO standards

e  Effect of packing material and configuration on control valve stuffing box leakage at
critical operating condition

e  Effect of two phase flow on the performance of Coriolis Mass Flow Meter
e  Tribology
e Development of an Ultrasonic Flow Meter for automotive sector

e Investigation on the performance of Turbine Flow Meters at different operating pres-
sures and medium

e  Prediction of pressure recovery factor using CFD
e  Performance of Turbine Flow Meters under different operating pressures and medium

e Numerical studies on mixing of Rhodamine WT dye with water using Ansys Fluent Soft-
ware

e  Study on Self Heating effect of Resistance Thermometers (SPRTs & PRTs) on Tempera-
ture measurements & calibration at various fixed point cells

. Perturbations tests on Ultrasonic Mass Flow Meters

LABORATORY ACTIVITIES

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

e  Operation test, torque test, frictional loss test were conducted on 3” and 6” Butterfly

Valve for M/s Underwriters Laboratory, Dubai. /I
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e  Stuffing box repacking test, mechanical strength test and frictional loss test were con-
ducted on 3” and 4” Gate Valve.

e  Frictional loss tests were conducted on 4“ and 10” Check Valve.
e  Tests on Change Over Valves

e  Tests on Hydrant Valve

e  Testing of Custody transfer flow meters

e  Testing of Deluge Valves

e  Testing of Change Over Valves and Angle Valves

e  PTC6 — Flow nozzle calibration for steam power plants

Centre for Water Management (CWM): About 2450 water meters were tested at CWM for
water boards, water meter manufacturers and end users from India and abroad. Testing of water
meters have been done for manufacturers from Israel, suppliers from Malaysia and Qatar. Major
activities include:

e  Assistance to water boards

e Model Approval Programme

*  Onsite calibration

e  Establishment of Test Facilities

e Validation and certification of test facilities
e  Fire Water Network Analysis

Oil Flow Laboratory (OFL): More than 225 flow meters from different customers were
calibrated. Major activities in OFL include:

e Auditing of liquid metering lines at M/s ONGC’s Neelam & Heera offshore assets,
Mumbai.

e Onsite calibration of flow meter at M/s Gilbarco Veeder Root factory, Coimbatore.

e  Onsite calibration of Electromagnetic flow meters at pump test facility of M/s Xylem
Manufacturing Middle East Region FZCO, Dubai.

Air Flow Laboratory (AFL): About 832 flow meters/flow products were Calibrated/Tested
during the period. Apart from this, 1254 numbers of Diaphragm gas meters were also tested.
Some of the major assignments are:

e In-Situ Calibrations/Testing

e  Testing of Diaphragm Gas meters Inspection of Air flow test rig at M/s TATA Motors,
Pune

e  Consultancy service for design and development of air flow test rigs for Fan Testing for
M/s Mahle Behr India Pvt. Ltd.

h
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Air Flow Laboratory (20 bar - HPTF) and Wind Tunnel: The calibration of 389 devices and
testing on 147 devices were performed. A new facility for CNG gas cylinder pressure test was
commissioned. The following onsite assignments were also carried out:

e  Visited M/s Coastal Gujarat Power Ltd., Kutch for site flow measurement.
e  Site calibration for M/s Sogex Oman India Pvt. Ltd, Udaipur.

e  Electronic Volume corrector and FC verification for M/s Sabarmati Gas Ltd., Gandhina-
gar.

e  Validation of orifice meters for M/s ONGC, East Mumbai.

e  Site calibration of 16 CNG dispenser arms for M/s Great Eastern Energy Corporation
Ltd., West Bengal.

CNG Laboratory: The Lab has conducted third Party Metering Audit of metering stations
for M/s GAIL (1) Ltd., NOIDA and M/s Gail Gas Ltd. The model approval of CNG dispenser for M/s
Parker was done and the final report was submitted to Director Legal Metrology.

Environmental Qualification Laboratory (EQL): About 527 products were evaluated in the
laboratory.

Electro Technical and Thermal Calibration Laboratory (ETL): The Lab had undertaken
calibration of around 360 electrical/electronic instruments and 1760 thermal products for
calibration. Major onsite assignment undertaken by the laboratory are:

e (Calibration of Oven, Furnace, deepfreezer, incubator, etc. for OQushadhi, The pharma
corporation - Kuttanellur, Kerala State Drugs and Pharmaceuticals Ltd. — Alapuzha.

e  (Calibration of Master instruments for Indira Gandhi Centre for Atomic Research,
Kalpakkam.

Data Acquisition and Multiphase Facility: The activities included:

e  Consultancy to MCGM Sewerage SCADA Project

e  BARC Project on Two-Phase Flow metering

e  Data Acquisition System for Bipropellant Division of LPSC Bangalore
e  Consultancy for Mascot Valves DRT Setup

Special Assignments and Project (SAAP) Group: Testing of more than 120 devices/
Instruments was carried out. Some of the exclusive test facilities added are:

e  Fuel injection nozzle test facility for ISRO

e  Endurance testing of safety relief valve at elevated temperature
e  Performance test facility for heat exchangers LLOYDS

e  Severe Accident Test simulating rig for NPCIL

e  Facility of life testing of Steam valves

-N
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e  The existing MSLB/LOCA test facility was modified and automated to meet the latest
requirements.

About seven sponsored test programmes are also in progress. The research work under
progress are:

¢ Wind turbine blade profile refinement
e  Alternate sealing mechanism for emission free valves

Large Water Flow Laboratory (LWFL): LWFL has been accredited for testing and calibration
by NABL. The laboratory has carried out more than 30 product evaluations this year. This includes
the calibration the largest flow meter calibrated in FCRI so far - the Electromagnetic flow meters
of size 2700mm (3nos.).

Computational Fluid Dynamics (CFD) Group: CFD Group has done work on:

e 3D steady and unsteady simulation of compressible flow through globe valve
e  Simulation of 600mm NB basket filters in different clogged conditions

¢  Modeling and simulation of flow through centrifugal blower

Physical Standards Laboratory (PSL): More than 3100 items were calibrated during the
year. About 350 organisations availed the calibration facilities and 22 organisations availed the
onsite calibration facility of PSL. Some highlights are:

e  Participated in the Inter-laboratory comparison programme in Pressure parameter
with M/s Czech Metrology Institute, Czech Republic.

e Inter-laboratory Comparison of Length, Density, Viscosity, Volume, Pressure and Torque
parameters were successfully completed.

e  Anew Torque calibration system for calibrating Torque Transducers was commissioned
and got accredited by NABL.

e  Ascheme for model approval of Sphygmomanometer (Electronic device for measuring
Blood Pressure) as per International Standard OIML R21 was developed and commis-
sioned for the first time in the country.

e  The verification and validation of 12” Natural Gas Orifice Metering lines at site was
completed for GAIL, Mumbai.

Training Department: The Training Department has organised the following major training
programmes:

e  Seven courses on various topics related to flow measurement & control/mechanical
measurements were conducted. About 61 participants from all over the country have
participated.

e  Eight customised courses were conducted and 115 participants were benefitted. Engi-
neers from GAIL and officers from Legal Metrology across the country were the benefi-
ciaries.

A
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e  Two Certificate Programme of three months duration was conducted for engineering
graduates.

e  Training programmes were conducted for International participants under ITEC/SCAAP/
TCS of Colombo Plan Programmes of Government of India. Four such programmes
were conducted and 95 trainees had participated from 25 different countries.

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 Government of India was to create a facility that would provide
a standard for flow measurement in air, water and oil flow medium. Government has invested
more than Rs.70 crore to establish the flow standards of FCRI and has developed it to a world class
fluid flow laboratory.

Flow measurement is an area where the availability of expertise is limited and the subject is
complicated. Inthis context, FCRI has to undertake more of consultancy activities, training, research
and sponsored projects. Another area where focussed attention is 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. Auditing of flow measurement stations at
site is another niche and important area which is in progress at FCRI.

| am happy to note that FCRI has developed links with similar international facilities and
taking efforts to do joint projects.
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TECHNICAL ACTIVITY REPORT

1. INTRODUCTION

Fluid Control Research Institute (FCRI) is an autonomous organisation under Government of
India, Ministry of Heavy Industries and Public enterprises located at Palakkad, Kerala. FCRI was
established in 1987 with assistance from UNDP. FCRI has full fledged NABL accredited laboratories
for the calibration/testing of flow products in water, oil and air media. It is a premier institute in
the country rendering industrial services and solutions to industry. The 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 programmes with National Engineering
Laboratory - UK, Delft Hydraulic Laboratory - Netherlands, Denmark Tech. Institute - Denmark,
NIST - USA and Czech Metrology Institute.

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

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

FCRI’S ACTIVITIES

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

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

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

Research and developmentinitiativesin 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 &

2
I\ Noise & Vibration of flow products.
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o Software development, CFD activities and MIS applications for process, oil & gas industries,
water distribution utilities.

o Study and analysis of water distribution networks.

o Large pipe and duct flow measurement at site.

J Certification of Water meters.

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

. Onsite measurement/verification of flow parameters.

o Field efficiency testing of hydraulic power turbines.

. Assisting Legal Metrology Department in the upgradation of manpower for flow measurement.
. Certification of generators for noise emission control.

3.  VISION AND MISSION

Vision

o 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 problem:s.

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

J Act as a national standard for fluid flow.

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

J 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.

o Maintain integrity and confidentiality of all activities.

o 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:

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

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

e  Sharing technical expertise in projects.

e  Designing and developing specialised flow products at competitive price.

e  Affording opportunities for continuing education and training of employees.

e  Training the customers to enhance their competence.

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

5. ACCREDITATIONS & RECOGNITIONS

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

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

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

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

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

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

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

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

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

e NMi, The Netherlands certifies 20 bar Closed loop Air Test Facility

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

4
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6.

PERFORMANCE HIGHLIGHTS 2016-17

A Paper on “Investigation on Aerodynamic noise evaluation and attenuation in globe valves
using CFD analysis” was published in International Journal of Multiphysics.

A paper on “Effect of cage configurations on flow characteristics of Globe valves” was
published in the World Journal of Engineering.

A paper on “Selection and calibration of acoustic sensors” was published in the International
Journal of Engineering Research and Technology.

An article on “Large Water Flow Facility of FCRI” was published in the magazine Engineering
Review.

FCRI has participated as an exhibitor in Hannover Messe 2016, Germany as part of DHI
delegation.

FCRI has participated in the SUBCON 2016 exhibition.

FCRI has participated in the National Vendor Development Programme NVDP 2016 Exhibition
organized by MSME Coimbatore.

Director- FCRI presented an invited talk on “Fluid Flow Systems Engineering” at PSG College
of Technology, Coimbatore in connection with inauguration of ISSE (Indian Society of
Systems for Science and Engineering) Coimbatore Chapter.

FCRI has planned to organise the 5th Edition of flotek.g-2017 Global Conference and
Exhibition on “Innovative Solutions in Flow Measurement & Control - Oil, Water, Gas” during
28™M-30™ August 2017 at FCRI, Palakkad. Various committees for flotek.g-2017 were formed
and responsibilities were entrusted.

Director, FCRI visited Physikalisch-Technische Bundesanstalt (PTB), Braunschweig, the body
responsible for the national standards in Germany, during his trip to Hannover Messe.

Director, FCRI visited NMi (Netherland Measurement Institute) Euroloop, Rotterdam which
is one of the premier natural gas and oil calibration facility in the world.

Director, FCRI visited NMI-Delft, which is the national standards body of Netherlands.
Mr. Peter Brand, NMi — Euroloop, Netherlands visited FCRI for discussing future plans.
NABL audit for fluid flow testing category was successfully concluded.

NABL accreditation of fluid flow calibration facilities were successfully completed.
Executed an order for M/s GAIL Gas Ltd., UP for Auditing of metering skids.

Executed an order for M/s Underwriters Laboratory, Dubai.

Executed a major order for M/s Endress+Hauser for the calibration of Mass flow meters in
water medium which is being supplied to BPCL Refinery, Kochi.

A site visit to Sabarigiri hydro electric power station owned by KSEB was conducted for
studying the possibility of conducting field efficiency tests of a 60 MW turbine.
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Test set up installation of HFCV Test Facility was completed. This facility is also proposed to
be used for valve evaluation of LPSC and the testing of valves for BARC.

Design for thermal facility for BARC has been completed.

Shri Bhaskar Jyoti Mahanta, IPS - Chairman GC (FCRI) & Joint Secretary DHI, Ministry of
Heavy Industries and Public Enterprises, Government of India visited FCRI.

Smt. Ritu Pande, Member-GC (FCRI) & Director DHI visited FCRI.

FCRI won the award FACT MKK Nayar Memorial Productivity Awards 2014-15 for the Second
Best Productivity Performance Award in the category of Service Industries.

A meeting with Mr.Aseeb Abdul Khader, Vice President Marketing, RAK Investment Authority,
Government of Ras al-Khaimah, UAE and Director, FCRI was held at Kochi.

Flow nozzles were calibrated in water flow lab as per PTC6 for M/s Minco — Goa, Micro
Precision Products Pvt. Ltd. - Faridabad, etc.

A major order from M/s HAL, Bangalore for the calibration of flow meters for next three
years was received.

Regular meetings with FCRI engineers were conducted by Director to stress the need to
accelerate research activities at FCRI. Dr.Job Kurien of IIT Palakkad and Dr.V.Sheshadri of lIT
Delhi (Retd.) has addressed FCRI engineering community to give a general guidance.

Research activities were given a new direction by the management. FCRI engineers
have identified new area of research to be pursued and have started weekly technical
presentations.

Director -FCRI visited IIT Palakkad and had initial discussions with Prof. P.B.Sunil Kumar,
Director, IlIT-P and Prof. Job Kurien Professor-in-charge (Administration) and Registrar to
explore the possibility of initiating joint research projects. Director, Indian Institute of
Technology, Palakkad returned the visit.

The FCRI facilities were presented to faculty from IIT Palakkad in order to explore the
possibility of probable joint research and development programmes.

Detailed discussions with Prof. M.L Munjal, 11Sc, Bangalore was conducted regarding the
possibility of undertaking joint research projects.

Discussions were carried out with AHEC-IIT Roorkee officials regarding methods and
Instruments used for Field Efficiency Testing of Hydraulic Turbines.

An order from LPSC, Bangalore for the Design, Supply, Installation and Commissioning of
Data Acquisition System was received.

The Fire water Network Analysis for M/s HMEL, Mundra was completed and the final report
of analysis and recommendations were submitted.

An order from M/s Bosch, Bangalore for vibration testing was executed.

A major order from M/s GE, Pune for calibration of large size flow meters was completed.
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o Received an order from M/s Behr India Pvt. Ltd., Pune for Design and fabrication of Averaging
Pitot Tube.

. Inspection of Air flow test rig designed by FCRI at M/s TATA Motors, Pune was carried out.

. The test set up for testing of nozzles for LPSC, Thiruvananthapuram is in the final stage of
commissioning.

o Fabrication and supply of Two-Phase Flow meter for BARC is in progress.
o Seismic test qualification on flow meter for M/s Electronet Equipment, Pune was completed.

. FCRI engineers were trained for sea survival, offshore fire fighting, helicopter under water
egress and first aid at Survival Systems India, Mumbai.

. An order from M/s ONGC for validation of HUT metering skids at Mumbai offshore was
executed. FCRI engineers visited M/s ONGC’s Neelam & Heera offshore assets, Mumbai for
auditing of their Oil and Gas metering lines. They have carried out validation of Heera Uran
Trunk line (HUT) metering skids.

. Received an order from M/s Faiveley Transport Rail Technologies for Shock and Vibration
Test of compressors.

. FCRI has executed the calibration of flow meters at site for M/s Jansal Calibration Services,
Dubai.

. Bell Prover calibration at site for M/s Raychem was completed.
. Received an order from M/s Baylan, Turkey for the testing of water meters.
o Received an order from M/s ARAD, Israel for the testing of water meters.

. Senior staff member attended SERB school on ‘Noise and Vibration Control’ from 19t to 23
of December 2016 at IIT Bhubaneswar.

o A team visited LPSC, Bangalore for commissioning works of DAS system and trial tests in
connection with supply of Data Acquisition System.

. A visit to MCGM SCADA Sewage project was made for preliminary Project Meeting with
MCGM officials and representative of M/s CEPL who is executing the project.

o One of the largest size flow meter with 2700 mm size diameter was calibrated in the Large
Water Flow Laboratory - the highest size meter ever to be calibrated at FCRI.

. A CNG gas cylinder pressure test facility was commissioned.
. The CNG Blowers developed by FCRI is under fabrication at M/s OMPL.

. A team from Electro Technical Laboratory visited IGCAR, Kalpakkam to carry out the onsite
calibration of laboratory instrumentation systems used for temperature measurement and
calibration.

. Training on ‘Dispensers for Diesel/Petrol/LPG/ CNG’ was conducted for Legal Metrology

Officers across India in batches.
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o A three day course on “Measuring Instruments & Calibration” was conducted for senior
officers of Gas Authority of India Ltd.

o Received an order from M/s Cummins, Pune for calibration of flow meters at Air Flow Test
Facilities.

. Received an order from Controller Legal Metrology, Kerala for the water meter test bench at
Kakkanad, Ernakulam.

. Received an order from M/s Minco India Pvt. Ltd., Goa for calibration of 22 Averaging Pitot
Tubes of various sizes.

. A major order from M/s Endress+Hauser, Mumbai for calibration of Mass flowmeters was
executed in Water Flow Laboratory.

. The interviews for the promotion of FCRI staff were conducted as per RR 2015.
o The 2015-16 performance of all departments was reviewed.
. Plan project proposals for the period 2017-19 were submitted to DHI for approval.

FCRI has completed 28 years of dedicated service to the industry since its dedication to the
nation 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 FCRI participated in Hannover Messe 2016, Germany

FCRI has participated in Hannover Messe 2016, Germany as an exhibitor and part of DHI
delegation. The DHI pavilion (Hall No.3, H15) was organized by EEPC and the participants were
M/s HEC, HMT, DHI, EEPC and FCRI. FCRI was represented by Dr. Jacob Chandapillai, Director and
Shri P. K. Suresh, Deputy Director. The exhibition started on 25 April 2016 and concluded on 29t
April 2016. FCRI was able to pitch its facilities to many International customers.

7.2 Visit to Physikalisch-Technische Bundesanstalt (PTB), Braunschweig, Germany

A visit to PTB Braunschweig, Germany was made on 29.04.2016. The visit was realised with
the help of Indian Embassy in Berlin.

PTB is the National Metrology Institute of Germany. In Braunschweig and Berlin, time
comes from atomic clocks, lengths are measured far into the nano world, scientists do research
on fundamental questions concerning the physical units, and the employees in the laboratories
calibrate measuring instruments, meeting the most demanding requirements.

The Physikalisch-Technische Bundesanstalt (PTB) is among the top names in metrology
worldwide. As Germany’s national metrology institute, PTB is Germany’s highest authority when
it comes to correct and reliable measurements. It is the supreme technical authority of the
Federal Ministry for Economic Affairs and Energy (BMWi) and employs a total of 1900 (approx.)
staff members.

The water flow and oil flow laboratory tour was guided by Dr.-Ing. Enrico Frahm who is the
I\head of “Liquid test facilities”. The guided tour of air flow facilities was conducted with Dr.-Ing.
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Rainer Kramer who is the head of the group “Gas meters”. FCRI had the opportunity to meet
Dr-Ing. Bodo Mickan who is heading High Pressure gas group. Both the laboratories are world
class with excellent knowledge back up. It was a great opportunity to visit the facilities.

7.3 Discussion on future course of action

The probable areas of cooperation were also discussed. It will be worthwhile to train FCRI
engineers at PTB to upgrade their knowledge, to upgrade of FCRI facilities in line with PTB and
also to improve their work culture which will contribute to overall improvement in the quality of
the output. Anintercomparison of FCRI and PTB in the liquid and air flow area is also possible.

7.4 Visit to NMi (Netherland Measurement Institute) Euroloop at Rotterdam

The Euroloop is Nmi’s facility for gas calibration with natural gas and liquid calibration with
different viscosity of fluids. The facility tour was guided by Ing. Peter Brand, Sales Director.

7.5 \Visit to VSL-Dutch Metrology Institute

A visit to VSL was made by Director, FCRI and was guided by Dr. Peter Lucas. He is an expert
in measurement of LNG and has promised to extend cooperation with FCRI. He was also invited
to visit FCRI in the near future. The facilities maintain Dutch measurement standards.

7.6 \Visit of NMi Euroloop representatives to FCRI

In continuation to Director FCRI visit to NMi Euroloop, Mr.Peter Brand, Sales Director, NMi
Euroloop and Mr.H.P.S Arora, Managing Director, M/s Allport International Pvt. Ltd. (Representing
NMi Euroloop in India) visited FCRI for discussing possible areas of collaboration with NMi and
FCRI.

The following points were discussed:

e  Advanced training of FCRI staff at NMi Euroloop.

e  Conduct of Joint training programmes for Indian Industry in Indian Metros/Singapore.
e Inter comparison of FCRI’s Qil flow facilities with NMi.

e Promoting FCRI liquid flow facilities in Middle East by M/s Allport International Pvt.
Ltd.

8.  RESEARCH PAPERS PUBLISHED AND RESEARCH ACTIVITIES

. A Paper on “Investigation on aerodynamic noise evaluation and attenuation in globe valves
using CFD analysis” was published in International Journal of Multiphysics.

. A paper on “Effect of cage configurations on flow characteristics of Globe valves” was
published in the World Journal of Engineering.

. A paper on “Selection and calibration of acoustic sensors” was published in the International
Journal of Engineering Research and Technology.

o A paper titled “Study of Microphone Positioning and Free Field Realization Errors in a Free
Field Microphone Calibration System” presented at the National Symposium (NSA 2016).
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o An article on “Large Water Flow Facility of FCRI” was published in Engineering Review.

. Director-FCRI presented an invited talk on “Fluid Flow Systems Engineering” at PSG College of
Technology, Coimbatore in connection with inauguration of ISSE (Indian Society of Systems
for Science and Engineering) Coimbatore Chapter. The inauguration was by Dr.R.M.Vasagam,
Former Vice Chancellor, Anna University, Chennai in presence of Dr.P.Kunhikrishnan,
Director, SDSC SHAR, ISRO, Sriharikota and National President, ISSE.

The research areas and activities currently being pursued by FCRI engineers are detailed
below:

Influence of Reynolds number on Coefficient of discharge of Critical flow venturi nozzle (CFO)
and validation with 1SO standards

The R&D work aims at studying the influence of Reynolds number on typical Critical flow
venturi nozzles over a range of operating pressures and validation of experimental Cds with
equation given in the ISO 9300 standard. Critical flow venturi nozzles are normally used for
gas flow meter calibration application by assuming constant value of Cd for different operating
pressures or mean value of Cd is assumed for the operating Reynolds number range. This will
result in higher uncertainty in flow measurement estimations.

ISO 9300 predicts variation of Cd up to +1% depending on operating pressure in the range
from 1 bar abs to 20bar abs. Experimental results for Cd variation for the same operating pressure
range was observed to be within £0.7%. A maximum deviation of 0.76% with respect to ISO
equation was observed in Cd value at lower Reynolds number and for higher operating pressures
Cd variation was found to decrease and was in the range 0.4%. Research is in progress and the
experiments will be repeated with higher flow capacity.

Effect of packing material and configuration on control valve stuffing box leakage at critical
operating condition

Graphite packing test was performed on valves as per APl 624. During the test, valve had
undergone mechanical cycles and thermal cycles at 260 deg C and 89 bar pressure. Initially the
leakage was very low and at the end of 2" and 3™ thermal cycles the leakage rate has increased.
After that the valve has under gone strip test. It was found that due to thermal fatigue the leakage
path increases and the fluid come through the leak also increased. Further investigations on the
subject are in progress.

Effect of two phase flow on the performance of coriolis mass flow meter

The objective of the research work is to study the effect of two phase flow on coriolis
meters. The water—air mixture flow was measured through %" mass flowmeter with line varying
pressures of 2.0 bar, 2.5 bar and 3.0 bar. Air was injected to upstream of test meter at different
pressures. The air flow was measured through 4mm mass flow meter and pressure was measured
by pressure transmitter. The study of the mass flow meter in horizontal position is in progress.

Tribology

A

Aliterature survey was carried out on recent developments and emerging trends in Tribology
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areas that have wide ranging applications. Fretting wear evaluation is identified one such area.
It is proposed to make a setup to create and simulate fretting wear conditions on the existing
Tribometer.

Development of an Ultrasonic flow meter for automotive sector

FCRI has decided to immediately commence the work on design development of Ultrasonic
flow meter (single-path transit-time method air flow measurement) suited for ideal installation
conditions. The development is anticipated to help FCRI offer solutions for air flow metering in
automotive applications, followed by flow metering for water industry (domestic/industrial water
meters) with further refinements.

Investigation on the performance of Turbine Flow Meters at different operating pressures and
medium

Recently a 6” and 8” TFM used for custody transfer were calibrated at Air flow Laboratory
for two different users. The test results at AFL were compared with the original calibration data
carried out at PIGSAR & EnBW, Germany with Natural gas as medium and at operating pressures 11
bar and 23 bar respectively. Deviation in K-factor for the above 6” and 8” TFM under the influence
of pressure and medium was of the order of 0.02 & 0.06 %. The above test results indicated that
mean K-factors of TFMs of the above sizes were not influenced by Pressure and medium. To
study the influence of pressure and medium on smaller sizes of TFMs, tests are underway on a
4” TFM at higher operating pressures from 2 to 20 bar and at near ambient conditions. The 4”
TFM will be tested at GAIL Hazira facilities with Natural Gas as medium. FCRI has already received
communication from GAIL regarding the feasibility of test at their facilities at fixed operating
pressure of nearly 45 bar with NG.

Prediction of pressure recovery factor using CFD

The Pressure recovery factor determination of globe valve having circular apertures and
flow characteristics study of globe valve having triangular apertures are currently being carried
out using CFD.

Performance of Turbine Flow Meters under different operating pressures and medium

In order to study the influence of operating pressure and medium on Turbine flow meters,
a4” NB TFM was calibrated at different operating pressures ranging from near 1 bar abs to 20 bar
abs and the mean K-factor of the meter was established for its operating flow range. The meter
was calibrated at 1 bar abs, 3 bar abs, 10 bar abs, 15 bar abs & 20 bar abs and K was established
using CLATF facilities and AFL Sonic nozzle facilities. It was seen that the maximum deviation of
the K-factor with variations in pressure was 0.41% (Comparison between 20 bar g & 1 bar abs
results).

Numerical Studies on mixing of Rhodamine WT dye with water using Ansys Fluent Software

. Literature Survey on use of Fluent for Rhodamine mixing was done.

..
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o 3D model of a pipe with dye injection on the wall created in GAMBIT and modelling using
Species transport model in Fluent is being tried.

Study on self heating effect of Resistance Thermometers (SPRTs & PRTs) on temperature
measurements & calibration at various fixed point cells

Method adopted: Two current & polynomial curve fitting method
The activities planned are:

e  SPRT voltage/resistance measurement at TPW cell with different excitation current.
e  PRT voltage/resistance measurement at TPW cell with different excitation current.

Perturbations tests on Ultrasonic Mass Flow meters

Series of perturbation tests were carried out on a 6” Ultrasonic mass flow meter at Air Flow
Laboratory. Following test configurations were used in the experimental programme:

1.  Test under ideal conditions (with manufacturer supplied pipings and Bell mouth)
2 Using FCRI pipings (5D upstream & 15D downstream)

3 With FCRI Piping and manufacturer supplied Cone mouth at upstream

4.  With single bend at upstream and using FCRI piping

5 With Double bend in perpendicular planes at upstream and FCRI piping

Ultrasonic types of Mass flow meters are found to be sensitive to upstream fittings and
cone entry provided by the manufacturer. Best results were obtained with manufacturer supplied
upstream length of 2.5D and 5D downstream straight length with a conical transition piece at the
inlet with a mesh type flow straightener after the transition piece. Without the conical transition
piece at the inlet and the mesh type flow straightener the above ultrasonic flow meter was
registering a maximum error up to 6% in indicated flow rates. With double bends in perpendicular
planes at inlet, deviation was of the order of 10%. Hence it was concluded from the studies that,
in general Ultrasonic type of mass flow meters used in automobile industries are to be used only
with the pipings/flow straightener/transition pieces supplied along with the Flow meter.

9. DEPARTMENTS
9.1 WATER FLOW LABORATORY
Summary of Tests/Calibrations

Product evaluation of 1116 flow meters and 228 control valves were conducted for various
industrial sectors in water flow laboratory. Some special tests conducted include:

Operation test, torque test and frictional loss test were conducted on 3” and 6” Butterfly
valve for M/s Underwriters Laboratory, Dubai.

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.

\
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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:

. Dresser GE, Coimbatore

o Emerson Process Management

e  Endress and Hauser

e GEOiland Gas

e [nstrumentation Ltd., Palakkad

e  Koso Fluid Controls

e GAIL

e Microprecision Products

e  Control Components

e GEIndia, Pune

. Danial Measurements, Vadodara
Tests on Changeover Valves

Testing on a Changeover Valve was performed for M/s Schuf Specialty Valve India Pvt.
Ltd., Coimbatore. Changeover valves are a switchover valve, switching flow from one pipeline
to another. The testing was performed on 1” to 4” sizes. This valve are used in line with safety
valves to ensure that at least one of safety valve is in service and full relief flow is guaranteed
during changeover.

Tests on Hydrant Valve

A Hydrant Valve of size 150 mm was tested for flow capacity as recommended in EN
14384:2005 (E): “Pillar Fire Hydrants”. The flow characteristic of hydrant was tested for two 65mm
outlet interconnected together.

Testing of Custody transfer flow meters

Two Ultrasonic flow meters were calibrated as per APl MPMS Chapter 5.8 Appendix-B and
two Turbine flow meters were calibrated as per APl MPMS Chapter 5.3. These flow meters were
calibrated for Daniel Measurements. These flow meters were part of a metering skid supplied by
M/s Daniel Measurements to BPCL, Kochi. These will be used for custody transfer of products to
Irumpanam terminal.

Testing of Deluge valves

Pressure drop was determined across the Deluge valve at five flow velocities 13.03 ft/s,
14.03 ft/s, 15.03 ft/s, 16.03 ft/s, 17.03 ft/s. The valve was tested at 100% percentage opening/|
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The test was conducted for M/s Fluid Pumps & Equipment India Pvt. Ltd.

Testing of Angle valves

Testing of Angle valve of size 8”x18” (Model HBSE) was performed for M/s IMI CCIl. These
models were angle-style steam conditioning valve, specially designed for the cyclic operations of
bypass systems, used for startup bypass systems in coal-fired power plants.

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 calibration of throat
tap Flow Nozzle was carried out as per PTC6 standards for the following customers:

. M/s GE Kolkata

. M/s SEPCO

. M/s Microprecision

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

The L&T nozzle was previously calibrated at Mitsubishi laboratory, Japan and the results at
FCRI matched within 0.03 %.

Onsite calibration of Electromagnetic flow meters

Onsite calibration of Electromagnetic flow meters of sizes 50 mm, 100 mm and 200 mm
were performed for M/s Jansal Calibration Services, Dubai. The flow meters were calibrated at
its installed location at pump test facility of M/s Xylem Manufacturing Middle East Region FZCO,
Dubai.

Fixed flow non return valve testing

Fixed flow non return valves were tested for M/s Kimplast Piping Systems Ltd., Nasik. The
valve prevents increased flow to user if a suction pump is installed to suck in water from mains.
It ensures uniform distribution of water to consumers irrespective of distance from the elevated
reservoir. The valve ensures zero leakage on reversible water flow at all pressures. The valves
were tested for flow rates at various differential pressures.

9.2 CENTRE FOR WATER MANAGEMENT (CWM)
Summary of Tests/Calibrations

About 2450 water meters of sizes from 15mm to 150mm were tested at CWM for water
boards, water meter manufacturers and end users from India and abroad. Testing of water meters
have been done for manufacturers from Israel, suppliers from Malaysia and Qatar.

Assistance to water boards

Assistance was offered to different water utilities during bulk purchase of water meters.
Endurance testing of water meters at FCRI help water boards to select a model/make from
different bidders who take part in tenders for bulk purchase of water meters. Endurance testing

h
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of 26 sets of water meters of various sizes has been done for different manufacturers. After
deciding a model, meters are accepted by conducting routine testing of selected samples from
each lot of meters supplied by the manufacturer. Lot Acceptance Testing of water meters has
been performed for Delhi Jal Board, Bangalore Water Supply and Sewerage Board, Surat Municipal
Corporation and Maharashtra Jeevan Pradhikaran during procurement of water meters. These
meters were randomly selected from each lot of meters supplied by the manufacturer. Sampling
was done as per Indian standard, IS 779 and the number of samples depends on the lot size.

Meters were tested for performance in schemes implemented by UUSDIP - Uttarakhand,
and SIPMIU Urban Development - Sikkim, etc.

Model Approval Programme

Eleven sets of domestic and bulk meters from different manufacturers have been tested
under Model Approval Programme of FCRI. This is expected to help water boards to select the
models passed the endurance tests and proceed with quick purchase with acceptance tests on
randomly sampled meters and applying the prescribed acceptance criteria.

Onsite calibration

Onsite 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. Onsite validation of flow meters of sizes 600 mm, 900
mm, 1000 mm, 1200 mm and 1500 mm were performed at New Delhi for Delhi Jal Board.

Other major activities
Establishment of Test Facilities

Water meter test facility using gravimetric method for testing water meters of sizes 15
to 50 mm was established for MCGM, Mumbai. Training on the usages of the test bench was
provided to the operators in FCRI and at site. Regular maintenance of the test bench was also
undertaken.

Test bench to test water meters of size 15mm to 25mm using gravimetric system was
established for Kerala Water Authority. Training on the usage of the bench was conducted at site.

Validation and certification of test facilities

Validated the water meter test bench of M/s 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.

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.
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Fire Water Network Analysis

Analysis of fire water network of M/s CPCL, Manali was carried out to check the adequacy of
headers for HVLR monitors as per OISD-116 norms, revalidate the existing firewater network with
revised and upcoming facilities, 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 M/s CPCL is spread over an area of about 850 acres and
has a network of hydrant piping about 60 km. 20 different fire scenarios were considered for the
analysis.

9.3 OIL FLOW LABORATORY (OFL)
Summary of activities

225 flow meters from different customers like M/s Hindustan Aeronautic Ltd., Air Force
Station, Air India, ONGC, I0OCL, ATS, Daniel Measurements, BPCL, HPCL, Bosch, Endress+Hauser,
Emerson, Ashok Leyland, etc. were calibrated in the laboratory.

Major activities include:

e  Auditing conducted for liquid metering lines at M/s ONGC’s Neelam & Heera offshore
assets, Mumbai.

e  On-site calibration of flow meter at M/s Gilbarco Veeder-Root factory, Coimbatore.

e  Onsite calibration of Electromagnetic flow meters at pump test facility of M/s Xylem
Manufacturing Middle East Region FZCO, Dubai.

Auditing at Neelam Heera Asset of ONGC at offshore

FCRI engineers visited M/s ONGC’s Neelam & Heera offshore assets, Mumbai for auditing of
their Oil and Gas metering lines. Auditing completed for six flow metering lines. Two oil metering
lines and one gas metering lines each in Neelam & Heera assets.

Neelam asset

. 18" Orifice metering line - Gas

. 6” Turbine flow metering line - Crude oil
. 4” Turbine flow metering line - Crude oil
Heera asset

. 12” Orifice metering line - Gas

. 6” Turbine flow metering line - Crude oil
o 6” Turbine flow metering line - Crude oil
9.4 AIR FLOW LABORATORY (AFL)

In-Situ Calibrations/Testing

A

e  Calibration of 33 Bell Provers for M/s Raychem RPG Pvt. Ltd., Pune.
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e Blower/Windmill performance testing for M/s Hajare Invention Technology, Pune.

Testing of Diaphragm Gas meters

Testing/Calibration of 438 nos. of DGMs and 6 nos. of RPD meters for M/s Mahanagar Gas
Ltd., Mumbai were completed.

Inspection of Air flow test rig at M/s TATA Motors, Pune

Visited M/s TATA Motors for Inspection of Air flow calibration setup designed by FCRI for their
in-house calibration requirements of Mass flow meters and laminar flow elements. Calibration
test setup was operated at maximum, minimum and intermediate flow settings and readings
from 4” Flow sonix USFM was compared with reference TFMs installed in the facility. Installation
was compared with FCRI submitted drawings and specifications of instruments were verified.
Comparison of Flow Sonix data and TFM data at set flow rates were found to be matching within
+ 1%. Minor flow fluctuation was observed at different flow settings and this may be due to the
speed stability of the Blower/VFD. Suggested to contact the Blower/VFD supplier to solve the
speed stability related issues. M/s TATA Motors requested for necessary training on calibration
methods/calculations and uncertainty estimates as per the scope included in FCRI offer for the
above work.

Consultancy service for design and development of air flow test rigs for Fan Testing for M/s
Mahle Behr India Pvt. Ltd.

AFL will be providing necessary consultancy service for design of air flow test rigs for fan
testing for sizes from 125 mm to 520 mm diameter to establish static pressure vs Air flow rate
(Range: 0.1 to 2 kg/s) for M/s Mahle Behr India Pvt. Ltd., Pune. The suggested design consists
of an 8” NB and a 14” NB test line with provision for mounting the fan and throttling of flow for
creating various static pressures and thereby adjusting the flow characteristics of the fan. Facility
will cater to flow measurements in both suction and blowing mode of operation and flow rate will
be measured using a calibrated Averaging Pitot Tube (APT). APT will be of 8” line size for smaller
test rigand 14” for the bigger one. The test rigs will have secondary instruments for measurement
of Differential Pressure, Static Pressure, Humidity, Temperature, Voltage, Current, Speed, etc.

Fabrication of 8” & 14” APT has been completed and 8” APT has already been dispatched to
M/s Mahle Behr India Pvt. Ltd after Calibration at AFL. Calibration of 14” APT is in progress at AFL
and it will be dispatched shortly.

Summary of Tests/Calibrations

About 832 flow meters/flow products were calibrated/tested in AFL. 1254 nos. of Diaphragm
gas meters were also tested during this period.

Customers include all leading companies from oil & gas sector and automotive industries
namely, M/s GAIL, Gujarat Gas Company Ltd, Gujarat State Petronet Ltd. (GSPL), ARAI, Bosch,
Delphi TVS, Honda, Volvo Eicher, BHEL, Air India, Maruti Udyog Ltd., HAL, GE BE, Ashok Leyland,
ELGI, Cummins, CPRI, EICHER, Eureka, TATA Motors, AVL, VSSC, BEML, GE India, Raychem RPG,
Mahanagar Gas Ltd., Indraprastha Gas Ltd., Adani, Itron, etc. Nearly 67 % customers were from

the Gas sector. /I
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Major Calibration/Tests carried out at the facility

The following were the major calibrations/testing carried out in the Air Flow Laboratory:

. Performance testing of Blower at site for M/s ATS ELGI Ltd., Coimbatore.

e  Testing of Diaphragm Gas Meters as per BS EN 1359 for M/s Genus Power Infrastructures
Ltd.

e  Testing of 286 DGMs for M/s Mahanagar Gas Ltd., Mumbai.

e  Testing of 126 DGMs for M/s Raychem RPG Pvt. Ltd., Pune.

e  Calibration of 14” NB Venturi meter for M/s BHEL, Neyveli.

e  Testing of 100 DGMs for M/s Indraprastha Gas Ltd., New Delhi.

e  Calibration of 12 MFM/LFE/Blow by meters for M/s Kirloskar Oil Engines Ltd., Pune.
e  Testing of Gas regulators as per EN 88-2 for M/s Raychem RPG Pvt. Ltd., Pune.

e  Testing of 250 Diaphragm Gas Meters for M/s Mahanagar Gas Ltd., Mumbai.

. Performance testing of Fans for M/s Transflow Cool, Coimbatore.

e  Calibration of 14” NB Venturi meter for M/s BHEL, Odisha.

e  Calibration of 4 FLOWSONIX Mass flow meter (6” NB) for M/s AVL India Pvt. Ltd.,
Haryana.

e  Endurance testing of Gas regulators as per EN 88-1 for M/s Raychem RPG Pvt. Ltd.,
Pune

e Testing of Gas regulators as per EN 88-1 for M/s Kabsons Gas equipments Pvt. Ltd.,
Hyderabad.

e  Calibration of 14” Venturi meter from M/s Promac Engineering Industries Ltd.
e  Testing/Calibration of 438 DGMs and RPD meters for M/s Mahanagar Gas Ltd., Mumbai.
e  Calibration of 5 Insert style Venturi (14”) for M/s Cummins India Ltd., Pune.
e C(Calibration of 23 Leak masters for M/s Ford India Ltd.
e  Testing of 5 Fans for M/s Banco Products India Pvt. Ltd., Vadodara.
9.5 AIR FLOW LABORATORY (20 BAR - HPTF) AND WIND TUNNEL

Gas Cylinder Test Facility

CNG Gas cylinder pressure test facility was commissioned.
Summary of Calibrations/Testing

The calibration of 191 devices and testing on 147 devices were performed.
Wind Tunnel

Calibration of 198 devices were conducted mainly of vane anemometers and thermal
anemometers.

A
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Site Assignments
e  Visited M/s Coastal Gujarat Power Ltd., Kutch for site flow measurement.
e  Site calibration for M/s Sogex Oman India Pvt. Ltd., Udaipur.

e  Electronic Volume corrector and Flow Computer verification for M/s Sabarmati Gas
Ltd., Gandhinagar.

e  Validation of orifice meters for M/s Oil and Natural Gas Corporation Ltd., East Mumbai.

e  Site calibration of 16 CNG dispenser arms for M/s Great Eastern Energy Corporation
Ltd., West Bengal.

9.6 CNG LABORATORY
Third Party Metering Audit of metering stations, GAIL (I) Ltd., NOIDA

Third party metering of GAIL—Zone 4 was completed. Audit reports for 3 regions (KKBMPL/
CB/DBPL) of Zone 4 dispatched. Coordinated with GAIL Noida/KG basin for feedback on reports
and recommendations were incorporated in the final reports.

Model approval of M/s Parker Dispenser

Modifying and preparing the final report on performance test done on CNG dispenser.
Audit of Turbine meters for M/s GAIL Gas Ltd.

Audit reports for M/s GGL Noida (CGS of M/s GAIL) was completed.

e  Drawings for the turbine meter installation for Sonipat and Meerut City Gate Stations
of GAIL was advised as part of audit.

e  \Verification of Flow Computer and Gas Chromatograph Calculation of Third part audit-
ing of GAIL, CGS Meters at Sonipat and Meerut was also done as part of audit.

Research

e International standardisations, recommendations and practices for quality assurance
of high pressure Natural Gas Fiscal Meters.

e (Carried out research in the national, international standards, recommendations, and
reports and published papers and compiled the information.

Papers for flotek.g-2017

Following abstracts/papers were prepared in connection with flotek.g-2017 the International
Conference of FCRI:

e Quality Assurance and Calibration of High Pressure Natural Gas Fiscal Meters

. Review of Improvements of API MPMS 14.3/AGA Report Nos.3, Part 2, 2016

e AGA/API Auditing Requirements of Fiscal Gas Metering Systems and FCRI Experiences
e  Design Aspects of PVTt Primary Standard, Uncertainty and Traceability of 50 bar Natu-

ral Gas Calibration and Test Facility /
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9.7 ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)

Summary of activities
. NABL application was submitted for:
o Vibration testing
o Vibration measurement
o Noise measurement
o Temperature & Humidity testing

o Published a research paper entitled “Selection and Calibration of Acoustic Sensors” in IJERT
(International Journal of Engineering Research & Technology), Issue: 06 June, 2016

o A paper titled “Study of Microphone Positioning and Free Field Realization Errors in a Free
Field Microphone Calibration System” presented at the National Symposium (NSA 2016).

Major assignments
Vibration Test Facility

. Vibration (Sine) and Shock tests were conducted a Brake Unit for M/s Faiveley Transport Rail
Technologies India Ltd., Hosur. (Transportation sector — Railways)

o Vibration test was conducted on Ashida RTU (Remote Terminal Unit) for M/s Ashida
Electronics Pvt. Ltd. (Electronics sector)

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

Inverter assembly for M/s Signotron, Kolkatta
Panel Box for M/s International Switchgears, Punjab
Panel Box for M/s NEC Switch Gears & Controls, Mohali

Voicer for Bio toilet system for M/s United Industries, Erode

O O O o o

Power rectifier for M/s Crompton Greaves

o Vibration test was conducted on a TURKEY 4P MPD DISPENSER (Without Hose) and Global
Pumping Unit (GPU) in packed condition for M/s Gilbarco Veeder Root India Pvt. Ltd.,
Coimbatore as per the protocol provided by the customer (Automotive sector).

. Bump test was conducted on Umbilical Plug Connector and Umbilical Receptacle Connector
for M/s Souriau-Sunbank, Cochin at the vibration test facility of FCRI as per the protocol
provided by the customer. The test was monitored by the representatives of Indian Navy
and Souriau-Sunbank.

Resonance search and Vibration endurance tests were conducted on a Discharge Piping
System of DPSAC 1200-350 Compressor for M/s ELGI Equipments Ltd., Coimbatore as per
the protocol provided by them at the vibration test facility of FCRI.

4
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o Non-Seismic vibration test was conducted on one number of Ultrasonic Flow Meter for
M/s Electronet Equipments Pvt. Ltd., Pune at the vibration test facility of FCRI as per the
document provided by the customer.

Noise Level measurements of generating sets

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

0 Sound Pressure Level at a distance of 1 m from the Diesel Generator set module (1x2.5 kVA)
was determined for M/s MAK Controls & Systems (P) Ltd., Coimbatore, at their test site
available at Coimbatore. Sound Power Level data was determined by engineering method
as per standards 1SO 3744/1994.

Noise & Vibration Measurement on board Fast Patrol Vessel

0 The Noise level & Hull/Local vibration measurements at various cabins/locations on board
of a Fast Patrol Vessel (2 vessels) were carried out by FCRI at off-Kochi port, west coast of
India during sea trial.

. The same studies were done for TEBMA Shipyard on their multipurpose offshore vessel
during sea trial.

Evaluation of Noise characteristics

. Sound pressure level measurement of Engine Cooling Fan was done for M/s IFB Automotive
Pvt. Ltd., Bangalore at the Acoustic Test Facility of FCRI.

. 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.

. Valve noise measurements of 2 different trim configurations of 2” Control Valve assembly
for M/s Armstrong International Pvt. Ltd., Chengalpattu at FCRI.

. Sound pressure level measurement of Electric Horn was done for M/s Roots Industries India
Ltd., Coimbatore at the Acoustic Test Facility of FCRI.

Packaging Validation

Packing Validation test was conducted on CV1 (Communication Module) in packed condition
as per ISTA 3A for M/s Covidien Engineering Services Pvt. Ltd., Gachibowli at the test facility of
FCRI.

The tests viz., Atmospheric Preconditioning test, Shock/Free fall drop test, Vibration test,
Shock/Free fall drop test, Shock/Rotational edge drop test, Shock/Full rotational edge drop test,
Shock/Concentrated impact test were conducted sequentially.

Sound power measurement

Determined the Noise data of a Transformer Cooling Fan for M/s Trans Flow Cool, Coimbatore
at the test facility of FCRI. Sound power level data of transformer cooling fan was determined

from sound pressure level measurement by engineering method as per standard ISO 3744.
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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.

Vibration measurement

Vibration levels measured on a Caterpillar CL210 Utility Vehicle for M/s Gmmco Ltd., Chennai
at South Eastern Coal Fields Ltd., Chhattisgarh, as per ISO 10816-1 and ISO 10816-6, standards.
Vibration level measurement on the Caterpillar CL210 was done at the speed of 700 rpm & 2600
rpm.

Temperature & Humidity Test

Heat Soak test was conducted on five samples of Top Lids and one Switch Box and
Temperature-Humidity test was conducted on four samples of Top Lids and one Switch Box for
M/s Branch Media Labs Pvt. Ltd., Bangalore, as per the protocol suggested by the customer.

Moisture Resistance test was conducted on 851 Series Connectors for M/s Souriau India
Pvt. Ltd., Cochin, as per the specification provided by the customer at the test facility of FCRI. The
test was conducted for a duration of 20 days. Effect of change in humidity test was conducted on
“Underwater connectors for Platform” for a duration of 21 days.

IP Test

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

Determination of Natural frequency of Gas cooler

Impact hammer test was conducted to get the natural frequency and mode shape of the
cooler. Response at 5 different locations were measured in all three directions for the input
excitation. The study was conducted at the site (Noida) of customer M/s Temasme Veselex India
Pvt. Ltd.

Non Seismic vibration test

Non Seismic vibration test and qualification tests were conducted on an Ultrasonic flow
meter for M/s Electronet Equipment Pvt. Ltd., Pune at the vibration test facility of FCRI and Water
Flow Laboratory as per the document provided by the customer.

Noise and Vibration Measurements

Operating noise measurements were done on 6 HVAC motors & Air borne noise level &
structural borne vibration level measurements were done 15 Wiper Motors for M/s Bosch
Electrical Drives India Pvt. Ltd., in the Hemi Anechoic Chamber at FCRI.

A
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9.8 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, 3% to 7% 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, the Lab had undertaken calibration of around 360 electrical/electronic
instruments of type as indicated above from various customers which includes all the flow
calibration labs of FCRI as well.

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 calibration of around 1760 products of type as indicated
above from various customers from private, public sectors all over the country. Around 140
customers from industry have benefited the service of Electro Technical & Thermal Calibration
Laboratory.

Training activities

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

Onsite assignments

Laboratory also undertook onsite calibration assignments. Major onsite assignment
undertaken by the laboratory were:

e  (Calibration of oven, furnace, deep freezer, incubator etc. for Oushadhi, The Pharma
Corporation - Kuttanallur and Kerala State Drugs and Pharmaceuticals Ltd. - Alapuzha.

e  Calibration of Master instruments for Indira Gandhi Centre for Atomic Research, Kalpa-
kkam.

Major Customers
Some of the major customers were:

e  Advanced Calibration & Validation Services, Bangalore

..
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e Instrulab Aero & Allied Systems, Chennai

e  Metsar Technologies Pvt. Ltd., Hyderabad

e  Raychem RPG Pvt. Ltd., Pune

e Jansal Calibration Service, Dubai

e Air Officer Command, Coimbatore

e  Bharat Heavy Electricals Ltd.

e  Central Institute of Fisheries Technology, Cochin

e  Electronics Test & Development Centre, Bangalore

¢ Indian Institute of Technology, Chennai

e National Institute of Wind Energy, Chennai
9.9 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY
Consultancy to MCGM Sewerage SCADA Project

The second phase was completed. The third phase of the Project commenced in December
2016 and is in advanced stage of execution.

BARC Project on Two-Phase Flow metering

Design and development of Two-phase flow metering system was nearing completion.
Detailed documentation including manufacturing dockets were prepared and submitted.

Data Acquisition System for LPSC Bangalore

Data Acquisition System for Bipropellant Division of LPSC, Bangalore was executed
successfully. The system is currently under warranty.

Business Development
Submitted Techno-commercial Proposals for the following project:

e  LPSCBangalore: Proposal for implementation of three numbers of Portable customized
Data-logger system

e  LPSC Bangalore: Proposal for a Control Electronics unit for Latching Valve Cycling test
was submitted.

e  LPSC Thiruvananthapuram: Setting up Data Acquisition and Checkout System for
undertaking a series of special tests on flight injection valves (SITVC) was completed
and refined based on LPSC evaluations. The Checkout is now used as part of FCRI’s
Test rig for testing of SITVC Valves. The FCRI Test-bed has been used for testing 6 nos.
of SITVC valves for LPSC. The system was validated against test results from LPSC Tests
and Technical Approval received.

4
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e  Proposal submitted to M/s Alstom India for Field Efficiency Test by Thermodynamic
Method at Naptha Jhakri project of Satluj Jal Vidyut Nigam (SJVN) in Himachal Pradesh.

e  Proposal was provided to M/s Instrumentation Ltd., Palakkad for undertaking Dynamic
Response Testing of their Control Valves as per NPCIL norms.

e  Order for annual maintenance contract was submitted to BWSSB for the FMIMS
system implemented by FCRI. Scope of work includes calibration, maintenance and
upgradation for the system at BWSSB Pumping Stations for CWSS Stages 1, 2 and 3 at
Tataguni.

e Discussions were held with ADA for custom testing of various critical components in
aircraft fuel-lines. The work is to be undertaken jointly with AFL and WFL.

Papers

e  Research Paper titled, “A Novel Smart Water-Meter based on IoT and Smartphone
App for City Distribution Management”, was accepted for presentation at the IEEE
Region-10 Conference (IEEE Tensymp-2017) held during 14-16 July 2017.

e  Two research papers were prepared for the flotek.g-2017 Global Conference titled,
“Measurement of Temperature Variation in Water using Correlation Microwave
Radiometer” and “Smart Water-metering approach with diagnosis for Consumer side
leak detection and meter tampering”.

Annual Plan Projects

Completed design, sizing/selection and initiated procurement and fabrication works for
Test-loop for three-phase oil-water-gas test facility at FCRI. Civil works for the laboratory are in
progress.

Industry Academia Interactions

Interacted with Universities including IITs, NITs, etc. Delivered a talk on Multiphase flow
measurement systems at NIT Trichy, keynote talk on “Trends in Instrumentation (The Today,
Yesterday & Tomorrow in Instrumentation & Measurement)” at the M. Tech Colloquium held at
NIT Calicut. Third year IIT Palakkad students were supported through Summer Internships to
associate with ongoing research works.

Other DAS activities

Completed installation works for new DAS for the PSGS loop, Set up DAS for CNG-250 lab for
the measurement of Mass and Time log to PC, Setup a DAS for PSL for calibration/test of torque
on a Valve, assisted PSL with connection details/Test strategy for electrical power tests as part of
Model Approval test on a Sphygmomanometer unit.

Research Work

Thermodynamic method for determination of hydraulic efficiency of turbines: Preliminary
estimates of differential temperature between upstream and downstream of large turbines was

4
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Associated with Dr. Swaroop Saha (Dept. of Electrical Engineering, IIT Palakkad) through IIT
Palakkad Interns at DAS on feasibility of microwave method for water temperature measurements.

Bulletin

The bulletins for the months January-February 2017 and March-April 2017 were prepared
and circulated.

Consultancy for Mascot Valves DRT Setup

Completed execution of consultancy work for setting up a DRT System for M/s Mascot
Valves. The total software was developed in-house. Supplied Software and user documentation
as part of the package.

MTF and HFTF Test Facility for BARC

Pre-commissioning Documentation and final set of User Manuals and field documents for
the DAS/SCADA at MTF and HFTF test Rigs was prepared, including field terminations and layout
details. Automation was implemented as a software guided test methodology for all five MTF
tests and the four HFTF Tests as cited in the Test Procedure Code documents for MTF and HFTF.

9.10 SPECIAL ASSIGNMENTS AND PROJECT GROUP (SAAP)

During the year under review, 25 organisations availed the Calibration/Testing capabilities of
SAAP. More than 120 devices/Instruments were tested during period under review.

Seven exclusive test facilities were added in SAAP during 2016-17

e  Fuel injection nozzle test facility for ISRO

e  Commissioning of automated valve test facility for BARC

e  Endurance testing of safety relief valve at elevated temperature
e  Performance test facility for heat exchangers LLOYDS

e  Type approval test facility as per SHELL 307/77

e Life assessment of metallic Bellows as per BS standard

e  Severe Accident Test simulating rig for NPCIL

e  Performance testing of velocity switches in water medium

e  Facility of life testing of Steam valves

e The existing MSLB/LOCA test facility was modified and automated to meet the latest
requirements.

Sponsored Projects
Following sponsored test programs were in progress:

e  Surge studies on modified surge tank

A
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e  Design, fabrication, assembly and commissioning of automated thermal test facility for
BARC

e Assembly and commissioning of automated valve test facility for BARC
e  Testing of injection nozzle for LPSC
e  Testing of HFCV for BARC
e  FE test facility with Methane as test fluid
e  Flow nozzle testing for LPSC
Research projects
e Wind turbine blade profile refinement
e Alternate sealing mechanism for emission free valves
Automated Special valve flow test facility for BARC

A scheme for testing different types of valves with DM water as test fluid was designed for
BARC, Mumbai. This facility is designed for the performance evaluation of valves to verify the
hydraulic behavior with respect to design parameters and life cycle testing (endurance testing) to
ensure the mechanical behavior of the valves.

Two separate lines are provided with line size of 3” NB and 6” NB to cater different sizes of
the valves to be tested. The test fluid is DM water and material of construction is Stainless steel
(SS 304/304L) for wetted parts of the loop.

Fuel injection nozzle test facility for ISRO

Liquid Propulsion Systems Centre (LPSC), Thiruvananthapuram, requested FCRI for
conducting High Flow tests on their PS1 and PSOM SITVC valves which are used to control the
flow of Strontium per Chlorate into the main exhaust of PSLV launch vehicles. The PS1 and PSOM
valves are actuated by a DC motor and the valve opening is controlled by a 0 to 10 VDC command
signal driven through a Power Amplifier.

The Test-rig was implemented at the new High Pressure High Flow Test Facility at FCRI. The
test lines for the SITVC Valves would be setup by modifications to existing loop so as to meet the
Test requirements. The required flow will be developed by a multistage centrifugal pump. A 3”
NB loop is provided for testing the valves. The flow rate through the test loop will be monitored
using two flow meters. Pressure and temperature of test fluid (DM water) will be monitored by a
pressure transmitter and a temperature transmitter, respectively.

Severe Accident Test simulating rig for NPCIL

NPCIL has requested FCRI to set up a severe accident test facility to qualify the
instrumentation parts employed in Nuclear power plants. This facility needed supersaturated
steam environment for a duration of 7 days inside the test chamber. The MASLB facility available
with SAAP was modified and automated to create the temperature, pressure and humidity
requirements set for the in the test profile. One control valve and one ON/OFF valve was tested

for severe accident conditions. /I
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9.11 LARGE WATER FLOW LABORATORY (LWFL)

Preparatoryworksin connection with NABLaccreditation was completed. NABLaccreditation
for testing and calibration category was carried out by NABL team. Calibration of 1200mm EMF
was demonstrated to the NABL team.

The following calibrations/testing were conducted in Large Water Flow Laboratory:
. A 600 mm NB Venturi meter from M/s Minco India Flow Elements Pvt. Ltd.
o Calibration of 900mm EMF of M/s Chennai Desalination Plant.

o Calibration of insertion type ultrasonic flow meters (4nos.) of size 22”NB for M/s GE India
Industrial Pvt. Ltd.

o The following insertion type ultrasonic flow meters of M/s GE India Industrial Pvt. Ltd. were

calibrated:

o 28”"NB-6
o] 16" NB—-1
o 26"NB-1

. The following Electromagnetic flow meters of M/s Adept Fluidyne were calibrated:
o 900mmNB-1
o 800mm NB -2
o The following Electromagnetic flow meters of M/s ABB were calibrated:
o 600mm NB -1 no.
o 500mm NB -1 no.
o Testing of butterfly valves of size 1200mm and 900mm NB
J Calibration of venturi meters of the following size for M/s Microprecision Products, Pune:
0o 1100mm NB
o 1600 mm NB

o An EMF of size 1400mm NB was calibrated for M/s New Tirupur Area Development Corpora-
tion Ltd., Tirupur.

. An EMF of size 450 mm NB was calibrated for M/s KBL, Pune.
. An EMF of size 1400mm NB was calibrated for M/s NTADC, Tirupur.
. Annubar of size 1400mm (2nos.) were calibrated for M/s Minco India Pvt. Ltd., Goa.

o Calibration of Electromagnetic flow meters of size 2700mm (3nos.) was done for M/s Adept,
Pune. This was the largest flow meter calibrated in FCRI so far.

Fabrication of Spool Pieces

Fabrication of spool pieces of size 2700MM NB, 1800MM NB, 1600MM NB, 1100MM NB

I\and 1400MM NB for straight length requirement was completed.
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9.12 COMPUTATIONAL FLUID DYNAMICS (CFD)
The major activities of CFD group are as listed below:

e  Flow performance study of globe valve with different cage configurations was carried
out using incompressible flow solver of FLUENT.

e 3D Steady and unsteady simulation of compressible flow through globe valve was
carried out to study the performance characteristics and is used for further research
work. Sound pressure level (SPL) and transmission loss evaluation are carried out
for various configurations by noting the time varied pressure distribution at the
downstream of the valve. FFT analysis 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.

e A paper on “Effect of cage configurations on flow characteristics of globe valves” in a
peer reviewed scopus indexed Internal Journal, “World Journal of Engineering” was
published.

e A work order for CFD analysis of a 600mm basket strainer was received and simulation
of two 600NB basket filters to find out pressure drop and design modification was
carried out.

e Simulation of 600mm NB basket filters in different clogged conditions to find out
pressure drop and design modification was carried out for M/s Procedyne Ltd.

e Modeling and simulation of flow through centrifugal blower.

e  Research work on Pressure recovery factor determination and flow characteristic study
in globe valves using CFD are currently being carried out.

e Simulation of a basket filter with bend at 5D upstream was carried out to find out
pressure drop variation.

e  Pressure recovery factor determination of globe valve having circular apertures and
flow characteristics study of globe valve having triangular apertures are being carried
out using CFD.

9.13 PHYSICAL STANDARDS LABORATORY (PSL)

During the year about 350 organisations availed the calibration facilities. More than 3100
items were calibrated during this period. 22 organisations availed the onsite calibration facility
of PSL.

Some of the major orders executed were for M/s Air Force Station — Sulur, AVT Mc Cormick
Ingredients, BPCL — Kochi, BASF Ltd. — Mangalore, Coconut Development Board, Elite Distilleries,
ERTL, Emerald Testing, GAIL India Ltd. —Mumbai, Godrej & Boyce —Mumbai, Hindustan Aeronautics
Ltd., IGCAR —Kalpakkam, ITC, NTPC Ltd., Tokheim, WFB Baird — Kochi, VSSC — Thiruvananthapuram,

.
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Major activities

o Participated in the Inter-laboratory comparison programme with M/s Czech Metrology
Institute, Czech Republic in the Pressure parameter.

o Calibration of Air Dead Weight Testers of ranges (30 to 2000 mbar)/ranges (0.25 to 20) bar
for determination of effective area mass at Czech Metrology Institute, Czech Republic and
was successfully completed before the beginning of the NABL assessment.

0 Inter-Laboratory Comparison of Length, Density, Viscosity, Volume, Pressure and Torque
parameters have been successfully completed.

. NABL re-assessment for the period 2017 to 2019 was successfully completed. Dead weight
pressure calibration using effective area method and cross float method was implemented
and accredited by NABL.

. A new Torque calibration system for calibrating Torque Transducers was commissioned and
accredited by NABL.

. A scheme for model approval of Sphygmomanometer (Electronic device for measuring
Blood Pressure) as per International Standard OIML R21 was developed and commissioned
for the first time in the country.

New Facilities

. 1500 Nm, 1 metre Arm length and Dead weight Torque calibration system from Norbar with
targeted uncertainty better than £0.05% of reading. This will be used for calibrating Torque
transducer.

o 1 to 1200 bar Hydraulic Dead Weight Tester.
o 200 kN Universal Calibration Machine.

. 0.14 to 70 bar, gauge/Absolute Ruska Piston gauge with an uncertainty better than +0.003%
of reading (better than 30 ppm) was installed and commissioned. This will enhance the
pneumatic transducers used in Natural Gas trunk lines of the country.

. Two special grade mass comparators of capacity 220 gm (with 0.01 mg resolution) and 60
kg (with 10 mg resolution) resolution were commissioned. This has enhanced the mass
calibration to E2 class weights.

Validation at site

Verification and Validation of 12” Natural Gas Orifice Metering lines for GAIL, Mumbai at
site, was successfully completed.

9.14 TRAINING
Following major training programmes were organised during the period 2016-17:
Training programme for executives

Seven courses on various topics related to flow measurement & control/mechanical
measurements were conducted. About 61 participants from all over the country have benefitted.

A
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Customised Training programmes

Eight courses were conducted and 115 participants were benefitted. GAIL, Legal Metrology
officers across the country, etc. were the beneficiaries.

Customized Training programme for foreign national

Tailor made programmes was organised for a foreign national as per their request. Kenya
Bureau of Standards has participated in this programme.

Post Graduate Certificate Programme

Three months certificate programme for engineering graduates was conducted twice. A
total of 9 participants were trained.

In-plant training

In-plant training was conducted for engineering students from various colleges across the
country. About 128 students were benefitted out of this programme.

Project work

About 28 engineering students have done 8 projects in FCRI under the guidance of FCRI
staff.

Industrial visit
During the year, students from 6 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 Government of India. Four Such programmes were conducted and
95 Participants from 25 different countries namely Uganda, Zambia, Seychelles, Cameroon,
Nigeria, Iraq, Ethiopia, Myanmar, Philippines, Tanzania, Ghana, Afghanistan, Mauritius, Kenya,
Guyana, Nepal, Bhutan, Corte d’lvoire, Niger, Suriname, Russia, South Sudan, Argentina, Sri Lanka,
Bangladesh, Gambia, Guatemala, Fiji, Iran, Egypt, Guinea, Namibia have participated in these
programmes.

9.15 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.

e  Coordinated with HODs for the conduct of management review meeting and completed
the corrective actions.

NABL accreditation
e NABL audit for fluid flow testing category was successfully concluded.

e  NABL accreditation of fluid flow calibration facilities was successfully completed. The

..
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accreditation for the additional parameter of fluid flow site calibration was acquired in
the audit.

Softlab

The preliminary work for the creation of software “Softlab” is in progress for streamlining
the operation of FCRI covering the following functions:

e  Customer care

e Material movement

. Payment

e  Status of work

e  Receipt and dispatch

. Report status, etc.

The design is complete and the implementation is in progress.
Training programmes/conferences attended by FCRI staff

e  FCRI engineers were trained for sea survival, offshore fire fighting, helicopter under
water egress and first aid at Survival systems India, Mumbai.

. Senior staff member attended SERB school on ‘Noise and Vibration Control’ from 19t
to 23 of December 2016 at |IT Bhubaneswar.

4
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K. VENKATACHALAM AIYER & CO.
CHARTERED ACCOUNTANTS

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

Off : 0491-2578063, 2577424, 09349601128

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

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

1. We have audited the accompanying financial statements of “FLUID CONTROL RESEARCH INSTITUTE” (an
autonomous body registered under the Societies Registration Act, 1860) (hereinafter called “the FCRI”), Kanjik-
ode West, Palakkad, Kerala- 678623, which comprise the Balance Sheet as at 31* March, 2017, the Income and
Expenditure Account and the Receipts & Payments Account for the year ended on that date.

MANAGEMENT’S RESPONSIBILITY FOR THE FINANCIAL STATEMENTS

2. The FCRI's management is responsible for the preparation of these financial statements that give a true and
fair view of the financial position, financial performance and cash flows. This responsibility includes the design,
implementation and maintenance of internal control relevant to the preparation and presentation of the financial
statements that give a true and fair view and are free from material misstatement, whether due to fraud or error.

AUDITOR’S RESPONSIBILITY

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

4. An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the financial
statements. The procedures selected depend on the auditor’s judgment, including the assessment of the risks of
material misstatement of the financial statements, whether due to fraud or error. In making those risk assessments,
the auditor considers internal control relevant to the preparation and fair presentation of the financial statements in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing
an opinion on the effectiveness of the internal control. An audit also includes evaluating the appropriateness of
accounting policies used and the reasonableness of the accounting estimates made by management, as well as
evaluating the overall presentation of the financial statements.

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

OPINION

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

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

(a) Inthe case of Balance Sheet, of the state of affairs of the Institute as on 315 March, 2017.

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

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

For K VENNATALNALAM ANVER & Cp

Place : Palakkad
Date : 26" December, 2017

Ahameed Auounlasa

B

[ RAM B, PO |
[ FARTHER)
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
BALANCE SHEET AS ON 315" MARCH 2017

(In Rupees)
Particulars Schedule No.| Ason 31.03.2017 As on 31.03.2016
SOURCES OF FUND
Capital Fund [ 1029236934.30 914463524.74
1029236934.30 914463524.74
APPLICATION OF FUND
Fixed Assets Il
Gross Block 747714463.90 719141707.39
Less: Depreciation 470301200.99 440072290.74
Net Block 277413262.91 279069416.65
Capital Work-in-Progress 73843840.47 57873476.72
Current Assets I 763714200.17 655034135.81
Less Current Liabilities v 85734369.25 77513504.44
677979830.92 577520631.37
1029236934.30 914463524.74

Palakkad
26.12.2017

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

(FR No. 004610S)

N. Sivanand,
Joint Secretary
Chairman (GC-FCRI)

Dr. Jacob Chandapillai
Director

V. Ramachandran, Chartered Accountant
Partner
M.No. 20504

4
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(In Rupees)
Schedule No. Current Year Previous Year
INCOME
Realisation from Sponsored Projects 20809008.00 9564390.20
Income from Calibration/Testing 150938523.00 174056223.25
Interest on Deposits 36489440.00 31870804.00
Training & Seminar 17491547.51 15398290.00
Other Income 8 296275.88 956809.28
Total 226024794.39 231846516.73
EXPENDITURE
Salaries & Allowance 1 78958538.91 68029439.00
Other Expenses for Employees 2 7196056.00 10778577.00
Seminar & Training Expenses 3 8235584.50 6042035.00
Postage, Telex, Fax & Telephone 4 272102.00 280161.00
Travel & Conveyance 5 1579728.50 1939988.00
Repairs & Maintenance 6 3052184.46 8570677.00
Printing & Stationery 736285.00 442322.00
Electricity Charges 9244436.00 8381433.00
Water Charges 463768.00 450768.00
Bank Charges 25225.88 41759.13
Calibration Charges 1685070.00 1121164.00
Consumables 1787021.74 2289527.18
Depreciation 30232577.33 31500288.83
Other Charges 7 3893338.51 3111057.92
Total 147361916.83 142979197.06
Excess of income over expenditure 78662877.56 88867319.67
Grand Total 226024794.39 231846516.73
Palakkad In terms of our report of even date
26.12.2017 For K. Venkitachalam Aiyer & Co.
Chartered Accountants
(FR No. 004610S)
Dr. Jacob Chandapillai N. Sivanand, V. Ramachandran, Chartered Accountant

Director

Partner

Joint Secretary
Chairman (GC-FCRI)

M.No. 20504

.
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2017
(In Rupees)
Receipts Amount Payments Amount
Opening Balance :
Cash 899300 | F2Yment to Suppliers & 43556528.50
Contractors
Bank 933572.96 | Other Liabilities 28533736.00
Salaries & Allowances 78431759.00
Gross Receipts for Testing | 17/ -3c503 65 | other Expenses Employees 1596645.00
Calibration
Advance from Sponsored | »55,51¢5 00 | printing & Stationery 750937.00
Projects
Interest on Deposits 2331522.00 | Repair & Maintenance 2914410.00
Grant-in-aid 20000000.00 | Seminar & Training 7393826.00
?r;c;fjnRgece'pts Seminar& | 1 9-84073.21 | Electricity & Water Charges 9779613.00
Other Receipts 206028.00 | Telephone & Postage 230317.00
Payables 197739.00 | Travelling Expenses 1250809.50
Calibration Charges 799201.00
Consumables 1280465.00
Miscellaneous/Other Charges 13764335.38
Security Deposit 396118.00
Short Term Deposits 41980335.00
Advance/Deposits with Others 1624785.00
Loans & Advances to Employees 1669221.00
Earnest Money Deposit 109400.00
Closing Balance
Cash 13535.00
Bank 3868607.44
239944583.82 239944583.82
Palakkad In terms of our report of even date
26.12.2017 For K. Venkitachalam Aiyer & Co.
Chartered Accountants
(FR No. 004610S)
Dr. Jacob Chandapillai N.Sivanand, V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504

A
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SCHEDULE |

CAPITAL FUND

Particulars

Current Year
Rs.

Previous Year
Rs.

Opening Balance
Grant-in-aid received during the Year

Excess of Income over Expenditure

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

Less — Transfer to Plan Corpus Fund

FCRI R&D Fund

Plan Corpus Fund

505297232.24

20000000.00

78662877.56

603960109.80

7258994.00

44800000.00

33800000.00

532619103.80

252317830.50

244300000.00

476448156.57

20000000.00

88867319.67

585315476.24

8781756.00

54100000.00

34700000.00

505297232.24

198666292.50

210500000.00

1029236934.30

914463524.74

A




-
L
SCHEDULE I FIXED ASSETS =
O
(In Rupees) @)
Gross Block Depreciation Net Block g
Rate | 5083616 |Adiustments | Additions [Deductions | 31 633%, | o10a3016 [Forthevear | Soone [ o O | 31033017 | 31633016 5'
LAND 1.00 0.00 1.00 0.00 0.00 1.00 1 @)
BUILDINGS (ADMN) 5.00 | 85865139.92 879973.65 86745113.57 | 26651481.25 | 2982380.91 29633862.16 | 57111251.41 | 59213658.67 —
BUILDINGS (LAB) 10.00 | 7810414145 465324.00 78569465.45 | 42413362.06 | 3586971.01 46000333.07 | 32569132.38 | 35690779.39 ﬁ
WATER FLOW LAB 13.91 | 39517486.85 304594.00 39822080.85 | 32390550.58 | 734267.08 33124817.66 | 6697263.19 | 7126936.27 wn
AIR FLOW LAB 13.91 | 49529482.09 354640.00 49884122.09 | 39980740.65 | 1014877.89 40995618.54 | 8888503.55 | 9548741.44 ;
PHYSICAL STANDARD LAB 13.91 | 41393383.76 11526008.00 52919391.76 | 29292097.36 | 2066131.12 3135822848 | 21561163.28 | 12101286.4 )
MATERIAL TESTING LAB 13.91 | 3740249.14 0.00 3740249.14 | 335880537 | 27045.40 338585077 | 35439837 | 381443.77 9
ELECTRONICS & INSTRUMENTATION LAB | 13.91 | 45094309.44 0.00 45094309.44 | 35718903.82 | 1091084.99 36809988.81 | 8284320.63 | 9375405.62 _—
NOISE & VIBRATION LAB 13.91 | 4431302832 2119193.00 4643222132 | 23180412.12 | 2677638.15 25858050.27 | 20574171.05 | 21132616.2 =2
OILFLOW LAB 13.91 | 1627812538 241970.00 16520095.38 | 10999708.68 | 634857.32 11634566.00 | 488552938 | 5278416.7 !}
HEMIANECHOIC CHAMBER 13.91 | 1321883.50 0.00 1321883.50 | 116208891 | 13033.73 1175122.64 | 146760.86 |  159794.59 i
HIGH PRESSURE TEST FACILITY 13.91 | 45518561.90 3054300.00 48572861.90 | 35111994.73 | 1356041.96 36468036.69 | 12104825.21 | 10406567.17 (e
WORKSHOP 1391 | 5614233.01 0.00 561423301 | 5019703.8 | 43652.02 5063355.82 | 55087719 |  594529.21 ;
COMPUTER & DAS 40.00 | 31277101.23 2056013.00 33333114.23 | 27366937.15 | 936289.64 28303226.79 | 5029887.44 | 3910164.08
FURNITURE & FIXTURES 18.10 | 11519460.35 320040.00 11839500.35 | 8103966.96 | 518927.55 862289451 | 321660584 | 3415493.39
ROAD DRAINAGE & WATER SUPPLY 500 | 9525197.46 151531.06 967672852 | 3549602.61 | 303977.06 3853579.67 | 5823148.85 | 5975594.85
OFFICE EQUIPMENTS 13.91 | 4281690.74 39653.00 432134374 | 3132566.08 | 135856.56 326842264 | 105292110 | 1149124.66
VEHICLES 2589 | 3037221.00 0.00 3037221.00 | 192099569 | 249673.66 217066935 | 86655165 | 1116225.31
STEEL OVERHEAD TANK 1391 | 635233.26 0.00 635233.26 624700.5 1465.10 626165.60 9067.66 10532.76
ELECTRIC WORKS & INSTALLATIONS 13.91 | 15000979.26 29747.00 15030726.26 | 10750709.45 | 487405.47 11238114.92 | 379261134 | 4250269.81
AIRCONDITIONERS 13.91 | 10013362.18 182833.00 10196195.18 | 7586940.99 | 320926.31 790786730 | 2288327.88 | 242642119
TRAINING & DOCUMENTATION CENTRE | 13.91 | 377893571 0.00 377893571 | 303013848 | 77875.19 3108013.67 | 670922.04 | 748797.23 )
LIBRARY 13.91 | 9190283.54 154027.00 | 3819.20 | 9340491.34 | 7862362.41 | 33710310 | 3667.08 | 8195798.43 | 1144692.91 | 1327921.13 )
DG SET 13.91 | 29866348.97 0.00 29866348.97 | 13899652.26 | 2013247.06 15912899.32 | 13953449.65 | 15966696.71 T
NRV FACILITY 13.91 | 1588352.70 0.00 1588352.70 | 1462695.24 6431.96 1469127.20 | 11922550 |  125657.46
VIBRATION TEST FACILITY 13.91 | 1089871655 0.00 10898716.55 | 9338780.33 | 14118656 9479966.80 | 1418749.66 | 1559936.22 >
SITE TEST FACILITY 1391 | 808568.00 0.00 808568.00 | 681572.82 | 12041.44 693614.26 | 11495374 |  126995.18 2
100MM TEST FACILITY 13.91 | 8445342.85 0.00 8445342.85 | 639248211 | 226815.57 6619297.68 | 182604517 | 2052860.74 >
900MM TEST FACILITY 1391 | 979433.00 0.00 979433.00 | 72238371 | 28943.60 751327.31 |  228105.69 |  257049.29
MOBILE CRANE 13.91 | 1156149.00 0.00 1156149.00 | 819449.99 | 38793.82 858243.81 | 297905.19 |  336699.01 c
GENERAL PROJECT ERA 13.91 | 7896659.00 688101.00 8584760.00 | 3185939.81 | 635410.79 382135060 | 4763409.40 | 4710719.19 >
MULTIPHASE LAB 1391 | 2666143.67 0.00 266614367 | 1159497.78 | 19103141 1350529.19 | 1315614.48 | 1506645.89
NATIONAL TRAINING LAB 1391 | 376214574 0.00 376214574 | 1660512.07 | 26617152 1926683.59 | 1835462.15 | 2101633.67 —
EMBEDDED SYSTEM LAB 13.91 | 6425995.00 0.00 642599500 | 2977585.28 | 434981.00 3412566.28 | 301342872 | 3448409.72 -
CENTRE FOR WATER MANAGEMENT 13.91 | 10139843.00 164618.00 10304461.00 |  4441294.7 | 733730.96 517502566 | 512943534 | 5698548.3
LARGE WATER FLOW LAB 13.91 | 4925337228 5844010.00 55097382.28 | 21112950.49 | 3658292.33 24771242.82 | 30326139.46 | 28140421.79 i
CNG 250 BAR TEST FACILITY 13.91 | 30705147.14 0.00 30705147.14 | 13008724.5 | 2248018.09 15256742.59 | 15448404.55 | 17696422.64 )
TOTAL 719141707.39 0.00 |28576575.71 |  3819.20 [747714463.90 [440072290.74 [30232577.33 | 3667.08 |470301200.99 [277413262.91 [279069416.65 @)
CAPITAL WORK IN PROGRESS 73843840.47 | 57873476.72 -
_|

Lol T
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SCHEDULE 1iI
Current Assets, Deposits & Advances
Particulars Current Year Previous Year
Rs. Rs.

CURRENT ASSETS
Cash in Hand 13535.00 8993.00
Bank 3868607.44 933572.96
Short Term Deposit with Banks 443019924.00 428346188.00
R & D Fund Investments 223883559.00 146396670.00
Stock — Cement 141960.00 35280.00
Stock — Steel 84445.53 221891.27
Stock — Consumables 528576.70 710475.44
Sundry Debtors 9245660.59 16363631.76
Prepaid Expenses 258546.00 457438.00
Receivable — Others 22650977.99 869738.90
WIP R&D Projects (External) 5626104.31 18536774.49
Accrued interest on HBA/Vehicle Advance 459457.00 432042.00
DEPOSIT & ADVANCES
Deposit with Others 1370977.20 1361674.20
Advance to Suppliers 21497958.00 19217329.50
Advance to Employees 877682.50 818742.00
EMD Paid 360000.00 360000.00
ITDS Receivable 29229809.91 19458912.29
Advance to Others 464819.00 464282.00
Advance to Contractors 131600.00 40500.00

763714200.17

655034135.81

A
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SCHEDULE IV Current Liabilities and Provision
Particulars Current Year Previous Year
Rs. Rs.
Sundry Creditors 5563939.00 3222596.00
EMD — Contractors 2495175.00 2944575.00
Security Deposit — Contractors 3289840.80 2824065.80
Advance from R&D Projects (External) 6704671.00 9371799.80
Advance from Customers 22168635.95 19570417.84
Other Liabilities 7393451.50 6248329.00
Liability - Contractors 1233962.00 233911.00
Income Received in Advance 2548317.00 3459900.00
Provision — EL Encashment Fund 34336377.00 29637910.00
85734369.25 77513504.44

SCHEDULE-1 Salaries & Allowances

Particulars Current Year Previous Year
Rs. Rs.
Salaries & Allowance- Regulars 55151079.91 49827613.00
Salaries & Allowance- Temporary 8602286.00 7487549.00
Employer’s contribution to CPF 1426268.00 1346519.00
Employer’s contribution to NPS 1170238.00 1038171.00
Security Expenses 1579277.00 1369428.00
Incentive 11029390.00 6960159.00
78958538.91 68029439.00

SCHEDULE 2 Other Expenses for Employees
Particulars Current Year Previous Year
Rs. Rs.
Staff Welfare Expense 1530134.00 1858221.00
Medical Expenses 443393.00 362193.00
Gratuity 0.00 0.00
LTC 228984.00 58163.00
Provision for EL encashment 4993545.00 8500000.00
7196056.00 10778577.00

4
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SCHEDULE 3 Seminar & Training
Particulars Current Year Previous Year
Rs. Rs.
Course & Training 446982.50 234003.00
ITEC Expenses 5978337.00 3454022.50
Seminar & Course 1810265.00 2354009.50
8235584.50 6042035.00
SCHEDULE 4 Postage Telex Fax & Telephone
Particulars Current Year Previous Year
Rs. Rs.
Telephone & Fax 115271.00 117965.00
Postage & Telex 156831.00 162196.00
272102.00 280161.00
SCHEDULE 5 Travelling & Conveyance
Particulars Current Year Previous Year
Rs. Rs.
Travelling Expense 1577414.50 1939264.00
Conveyance 2314.00 724.00
1579728.50 1939988.00
SCHEDULE 6 Repairs & Maintenance
Particulars Current Year Previous Year
Rs. Rs.
Building 947932.46 730486.00
Electrical Installation 301566.00 432664.00
Vehicle 69093.00 188443.00
Office Equipment 4951.00 19838.00
Machinery & Equipment 1602411.00 7012425.00
Trainees Hostel 62306.00 47413.00
Other Assets 29102.00 50209.00
Staff Quarters 11050.00 23124.00
Furniture 21586.00 66075.00
Road & Drainage 2187.00 0.00
3052184.46 8570677.00

A
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SCHEDULE 7 Other Charges
Particulars Current Year Previous Year
Rs. Rs.
Customer service and hospitality 171555.50 233697.00
Freight & Cartage 165005.00 253922.00
Advertisement Charges 611246.00 270535.00
Audit Fees 17700.00 7500.00
Legal Charges 110000.00 169500.00
POL 306254.00 328667.00
Rates & Taxes 1460133.00 98346.00
Insurance 228731.00 206796.00
Miscellaneous Expenses 225298.01 313648.92
Consultant Fee 73233.00 113381.00
Subscription & Membership 42990.00 39324.00
Professional & Special services 351685.00 256535.00
Garden Maintenance 129508.00 139440.00
Intercomparison 0.00 679766.00
3893338.51 3111057.92

SCHEDULE 8 Other Income

Particulars Current Year Previous Year
Rs. Rs.
Income from Trainees Hostel 107627.00 359560.00
Licence Fee 29274.00 30275.00
Interest on HBA/Vehicle Advance 56422.00 62779.92
Miscellaneous Income 102952.88 504194.36
296275.88 956809.28

B




SCHEDULE 9 R&D INCOME & EXPENDITURE STATEMENT
YEAR 2016-17 (Rs. in crores)
INCOME
Grants Donations Project(s) Foreign Others Total Income
related Contributions
For R&D Activities 2.00 -- -- -- 22.60 24.60
For Non — R&D - - - - - --
Activities
Total 2.00 - - - 22.60 24.60
EXPENDITURE
Capital Revenue expenditure Salaries Others Total Expenditure
& CWIP other than salaries
For R&D Activities 4.45 6.84 7.89 - 19.18
For Non —R&D -- - - - -
Activities
Total 4.45 6.84 7.89 - 19.18
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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 31.03.2017 is valued at cost.
Issues made to Projects are treated as consumption.

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

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

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

6.  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 to employees have been accounted on payment basis.

4
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NOTES FORMING PART OF THE BALANCE SHEET AS AT 31.03.2017 AND THE INCOME &
EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2017

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.80.14
lakhs and proposal being processed for final orders as on 31.03.2017 for Rs.119.43 lakhs.

4, An amount of Rs.72.58 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.338 lakhs has been transferred to Plan Corpus Fund from the surplus
during the year.

6. An amount of Rs.448 lakhs has been transferred to R&D Fund from the surplus during
the year.

7. Previous years figures have been regrouped wherever necessary.

Palakkad In terms of our report of even date
26.12.2017 For K. Venkitachalam Aiyer & Co.
Chartered Accountants

(FR No. 004610S)

Dr. Jacob Chandapillai N.Sivanand, V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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FCRI CONTRIBUTORY PROVIDENT FUND

BALANCE SHEET AS ON 315" MARCH 2017

(In Rupees)
Particulars Ason 31.03.2017 | Ason 31.03.2016
LIABILITIES
Capital Fund 3286511.13
Add Surplus for the Current Year 488241.00 3774752.13 3286511.13
Employees’ Subscription 29126061.00
Less Advance Recoverable 2891149.00 26234912.00 22865961.00
Employer’s Contribution 32916973.00 29363529.00
Audit Fee payable 590.00 575.00
62927227.13 55516576.13

ASSETS
SB Account 1867821.13 1867669.13
Interest Accrued on:

Special Deposit 26661.00

Short Term Deposit 12672704.00 12699365.00 9226538.00
Receivables 436484.00 9166.00
Investment in:

Special Deposit 1333059.00

Short Term Deposit 46590498.00 47923557.00 44413203.00

62927227.13 55516576.13

Palakkad
26.12.2017

In terms of our report of even date
For K. Venkitachalam Aiyer & Co.

Chartered Accountants

(FR No. 004610S)

Dr. Jacob Chandapillai N.Sivanand, V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504




s w8, aerT aard

FCRI CONTRIBUTORY PROVIDENT FUND
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31°" MARCH 2017

FLUID CONTROL RESEARCH INSTITUTE 29" ANNUAL REPORT

(In Rupees)
Particulars Current Year Previous Year
INCOME
Interest received on:
Special Deposit 107311.00 115976.00
Short Term Deposit 4585514.00 4585653.00
SB Account 19051.00 16956.00
4711876.00 4718585.00
EXPENDITURE
Interest on Employees’ Subscription 1875149.00 1811065.00
Interest on Employer’s Contribution 2347502.00 2337810.00
Audit Fee 590.00 575.00
Miscellaneous Expenses 394.00 24.00
Excess of Income over Expenditure 488241.00 569111.00
4711876.00 4718585.00
Palakkad In terms of our report of even date
26.12.2017 For K. Venkitachalam Aiyer & Co.
Chartered Accountants
(FR No. 004610S)
Dr. Jacob Chandapillai N.Sivanand, V. Ramachandran, Chartered Accountant
Director Joint Secretary Partner
Chairman (GC-FCRI) M.No. 20504
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ADA
AGA
API
APLAC
APT
ASME
ASTM
BARC
BEML
BHEL
BIS
BPCL
BS
CBDT
Cd
CFD
CLATF
CMI
CNG
CcopP
CPCL
DAS
DGM
DHI
DM
DRT
DST
EEPC
EMF
EN
FCRI
FE
GAIL

4

ABBREVIATIONS

Aeronautical Development Agency
American Gas Association

American Petroleum Institute

Asia Pacific Laboratory Accreditation Cooperation
Averaging Pitot Tube

American Society of Mechanical Engineers
American Society for Testing and Materials
Bhabha Atomic Research Centre

Bharat Earth Movers Limited

Bharat Heavy Electricals Limited

Bureau of Indian Standards

Bharat Petroleum Corporation Limited
British Standards

Central Board of Direct Taxes
Coefficient of discharge

Computational Fluid Dynamics

Closed Loop Air Test Facility

Czech Metrology Institute

Compressed Natural Gas

Conformity of Production

Chennai Petroleum Corporation Limited
Data Acquisition System

Diaphragm Gas Meter

Department of Heavy Industry
Demineralised

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

European Standard

Fluid Control Research Institute
Fugitive Emission

Gas Authority of India Limited
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GGL
HAL
HEC
HMT
HPCL
HPTF
HVAC
HVCV
IEC
IEEE
IGCAR
11Sc
nT
ILAC
I0CL
IP
ISA
ISO
ISRO
ITEC
ITS
KBL
LNG
LOCA
LPSC
MCGM
MFM
MIS
MoEF
MSLB
MSME
NABL
NG
NMi
NPCIL

Gail Gas Limited

Hindustan Aeronautics Limited

Heavy Engineering Corporation

Hindustan Machine Tools

Hindustan Petroleum Corporation Limited
High Pressure Test Facility

Heating Ventilation and Air Conditioning
High Flow Control Valve

International Electro technical Commission
Institute of Electrical and Electronics Engineers
Indira Gandhi Centre for Atomic Research
Indian Institute of Science

Indian Institute of Technology

International Laboratory Accreditation Cooperation
Indian Oil Corporation Limited

Ingress Protection

Instrument Society of America

International Standards Organisation

Indian Space Research Organisation

Indian Technical and Economic Co-operation
Intelligent Transport System

Kirloskar Brothers Limited

Liquefied Natural Gas

Loss of Coolant Accident

Liquid Propulsion System Centre

Municipal Corporation of Greater Mumbai
Mass Flow Meter

Management Information System

Ministry of Environment and Forests

Main Steam Line Breakage

Micro Small and Medium Enterprises
National Accreditation Board for Testing and Calibration Laboratories
Natural Gas

Netherland Measurement Institute

Nuclear Power Corporation of India

A
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NTADC
OIML
0ISD
OMPL
ONGC
PMC
ppm
PRT
PSGS
Pt
PTB
PTC
PVTt
R&D
RPD
SCAAP
SCADA
SDSC
SGL
SHAR
SIPMIU
SPRT
TCS
TFM
TPW
uL
UNDP
USFM
UUSDIP
VFD
VSSC

4

New Tirupur Area Development Corporation
International Organisation of Legal Metrology
Oil Industry Safety Directorate

Oriental Manufacturers Private Limited

Oil and Natural Gas Corporation Limited
Project Management Committee

parts per million

Platinum Resistance Thermometer

Primary Standard Gravimetric System
Platinum

Federal Institute of Physics and Metrology
Performance Test Codes

Pressure Volume Temperature time

Research and Development

Rotary Positive Displacement

Special Commonwealth African Assistance Plan
Supervisory Control and Data Acquisition
Satish Dhawan Space Centre

Sabarmati Gas Limited

Sriharikota High Altitude Range

State Investment Programme Management and Implementation Unit
Secondary Platinum Resistance Thermometer
Technical Co-operation Scheme

Turbine Flow Meter

Triple Point Water

Underwriters Laboratories

United Nations Development Programme
Ultrasonic Flow Meter

Uttarakhand Urban Sector Development Investment Programme
Variable Frequency Drive

Vikram Sarabhai Space Centre
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BRIERT SUHRT 13.91 | 4281690.74 39653.00 4321343.74 | 3132566.08 | 135856.56 3268422.64 | 1052921.10 | 1149124.66
A 25.89 | 3037221.00 0.00 3037221.00 | 1920995.69 | 249673.66 2170669.35 |  866551.65 | 1116225.31
I 3ikRES 35 13.91 635233.26 0.00 635233.26 624700.5 1465.10 626165.60 9067.66 10532.76
SRed SR T SRR 13.91 | 15000979.26 29747.00 15030726.26 | 10750709.45 | 487405.47 11238114.92 | 379261134 | 4250269.81
R FER 13.91 | 10013362.18 182833.00 10196195.18 | 7586940.99 | 320926.31 7907867.30 | 2288327.88 | 2426421.19
TR TN SRS A 13.91 | 3778935.71 0.00 3778935.71 | 3030138.48 | 77875.19 3108013.67 | 670922.04 |  748797.23
AP 13.91 | 9190283.54 154027.00 |  3819.20 | 934049134 | 786236241 | 337103.10 | 3667.08 | 8195798.43 | 1144692.91 | 1327921.13
A X 13.91 | 29866348.97 0.00 29866348.97 | 13899652.26 | 2013247.06 15912899.32 | 13953449.65 | 15966696.71
THRIRE! FRET 13.91 | 1588352.70 0.00 1588352.70 | 1462695.24 6431.96 1469127.20 | 11922550 |  125657.46
B T R 13.91 | 10898716.55 0.00 10898716.55 | 9338780.33 | 141186.56 9479966.89 | 1418749.66 | 1559936.22
eTeT TR G 13.91 808568.00 0.00 808568.00 | 681572.82 | 12041.44 693614.26 |  114953.74 |  126995.18
100 THUH T G 13.91 | 8445342.85 0.00 8445342.85 | 6392482.11 | 22681557 6619297.68 | 1826045.17 | 2052860.74
900 THTH TER T 13.91 979433.00 0.00 979433.00 |  722383.71 |  28943.60 751327.31 | 228105.69 |  257049.29
AT B 13.91 | 1156149.00 0.00 1156149.00 |  819449.99 | 38793.82 858243.81 | 29790519 |  336699.01
T ORAGHT $3sT 13.91 | 7896659.00 688101.00 8584760.00 | 3185939.81 | 63541079 3821350.60 | 4763409.40 | 4710719.19
TEER SRS 13.91 | 2666143.67 0.00 2666143.67 | 1159497.78 | 191031.41 1350529.19 | 1315614.48 | 1506645.89
JTSRT IRET SRR 13.91 | 3762145.74 0.00 3762145.74 | 1660512.07 | 26617152 1926683.59 | 1835462.15 | 2101633.67
TR UM IR 13.91 |  6425995.00 0.00 6425995.00 | 2977585.28 | 434981.00 3412566.28 | 3013428.72 | 3448409.72
T T B 13.91 | 10139843.00 164618.00 10304461.00 |  4441294.7 | 733730.96 5175025.66 | 5129435.34 | 5698548.3
ed S VaTE SRS 13.91 | 49253372.28 5844010.00 55097382.28 | 21112950.49 | 3658292.33 24771242.82 | 30326139.46 | 28140421.79
TR 250 R TRET T 13.91 | 30705147.14 0.00 30705147.14 | 13008724.5 | 2248018.09 1525674259 | 15448404.55 | 17696422.64
Hel 719141707.39 0.00 |28576575.71 | 3819.20 |747714463.90 |440072290.74 |30232577.33 | 3667.08 |470301200.99 |277413262.91 |279069416.65
WIRRT Yoird &1 73843840.47 | 57873476.72
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TTER LT |I"

gfRRrse—llI

dre], URGURTI, ST 21 3R+

fqavor qre] a8 JUY fUsar ad Uy
qre], uREufram
27T NFS 13535.00 8993.00
d® 3868607.44 933572.96
St & g erafdr o 443019924.00 428346188.00
ARTse! ey fraer 223883559.00 146396670.00
Tlp—He 141960.00 35280.00
Tlh—Tad 84445.53 221891.27
Clh—ITHIeg 528576.70 710475.44
TS S 9245660.59 16363631.76
94 e ey 258546.00 457438.00
It ARI—aryg 22650977.99 869738.90
SYRTESTIARTSSN TRATSTTY (aTed) 5626104.31 18536774.49
TgEIY /qred S W ivia & 459457.00 432042.00
SHT a3
3=l B U ST 1370977.20 1361674.20
3Mgfeiepertati ol A 21497958.00 19217329.50
HHATRAT BT A 877682.50 818742.00
e SUHS 360000.00 360000.00
AT Wit Ay 29229809.91 19458912.29
3=t dr ST 464819.00 464282.00
SharRl Bl 7 131600.00 40500.00
763714200.17 655034135.81
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LR Y AT

TRV dre], *IdTY 3(IR UTqeIn=
faazor qre] 98 JUY frear ad suy
T Bfeed 5563939.00 3222596.00
STAE-3BHER 2495175.00 2944575.00
GRET STHI-SBER 3289840.80 2824065.80
AR gRToTTR | IR (aTa) 6704671.00 9371799.80
ITARpTa I fE 22168635.95 19570417.84
=T SRt 7393451.50 6248329.00
SR — SPeER 1233962.00 233911.00
T fH ey 2548317.00 3459900.00
IRfd sraerer e Ay 34336377.00 29637910.00
85734369.25 77513504.44
uRf¥rse—1 dd9 dr "
faavor dle], a9 BUY e ad suy
qad @ wo—frafia 55151079.91 49827613.00
A= AT FI—3ReImf 8602286.00 7487549.00
AqvE # FRRDT @7 IS 1426268.00 1346519.00
AU H BT @7 i 1170238.00 1038171.00
RETT Y 1579277.00 1369428.00
gIcaTed 11029390.00 6960159.00
78958538.91 68029439.00
gRf¥rse—2 HHAIRAT & foIv 3=y <
faavor qre] a8 ®Uy fUeer ad vuy
Wh JahIR g 1530134.00 1858221.00
fafrear a 443393.00 362193.00
PECE 0.00 0.00
T AT 228984.00 58163.00
6‘||Tf|(('| SIEEAN| "I‘IQ‘\ICMUI CARCICIG! 4993545.00 8500000.00
7196056.00 10778577.00

A




e e s i

gRf¥rsc—3 HHAIRAT & fay 3= <
faazor qre] 98 JUY fiear ad vuy
CIGRE AR iSTeqor 446982.50 234003.00
aﬁaﬁﬁ Y 5978337.00 3454022.50
AR oIl UTe g 1810265.00 2354009.50
8235584.50 6042035.00
gRf¥rsc—4 gIRCSl Soldd Hha dT Sellhl
faazor qre] 98 JUY fiear ad vuy
CollBIE a2l B 115271.00 117965.00
JRCSOl TAT Seldd 156831.00 162196.00
272102.00 280161.00
gRRC—5 ATAT dAT ATAT IYod
faazor qre] 98 JUY fiear ad vuy
BIE IR 1577414.50 1939264.00
ITAT Yoob 2314.00 724.00
1579728.50 1939988.00
gRi3rsc—6 AR qAT RET
faa=or qre], 99 BUY fredr ad vuy
I 947932.46 730486.00
Solfdedd SecIele 301566.00 432664.00
GIRGH 69093.00 188443.00
HTATTT IYPBRT 4951.00 19838.00
I g7 SYHI] 1602411.00 7012425.00
I;@Tai SIBICIE] 62306.00 47413.00
=g gRgufrai 29102.00 50209.00
TP FATeN 11050.00 23124.00
BHERR 21586.00 66075.00
Asdh aAT e 2187.00 0.00
3052184.46 8570677.00
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R¥Te—7 I YAR
faqazor qre] 98 JUY frear ad Juy
[UHRHT FaT a7 HEH =TS 171555.50 233697.00
ST 165005.00 253922.00
EEIEERLIN 611246.00 270535.00
SRATIET I[oeb 17700.00 7500.00
fIem g9R 110000.00 169500.00
fafve 306254.00 328667.00
X AT BR 1460133.00 98346.00
ST 228731.00 206796.00
fafqer @ 225298.01 313648.92
R 3 73233.00 113381.00
JFTE 3R T 42990.00 39324.00
ATaATIe 3R a9y dad 351685.00 256535.00
TSR SRETOT 129508.00 139440.00
SR—qerT 0.00 679766.00
3893338.51 3111057.92
gRRi¥rse—8 SRR
faa=or qre], 99 BUY fredr ad vuy
E@T&j WA 9 3 107627.00 359560.00
RIESSESRCRs] 29274.00 30275.00
TTEIU /9184 31 R &1 56422.00 62779.92
fafy ama 102952.88 504194.36
296275.88 956809.28
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gk 9 IRYSE! A qAT Jg fqavor
EL 2016—17 (¥uY @xrs )
I
SRR g uREre el | faeEh siTem I @l I
3 defea
IRUsS! Tfafaferay|  2.00 - 22.60 24.60
% forg
IR—IRTSS!
Tfafafrt & fore
&l 2.00 22.60 24.60
Cp|
gsiTa qdd ¥ A} oid Y daq 3= Bl A
LRI
ey,
IR
RSS! ARt | 4.45 6.84 7.89 19.18
& forg
IR—3RUSS!
Tttt &g
&l 4.45 6.84 7.89 19.18
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LR Y AT
Yefgs Pgia Rud §wicye 29di arfife Ruid
uRf¥rse — 10 HE@yyl <ra@r ffaar

1. foci faaxor UfeIfRies rTd TRURT & T8d Il oRad 315 &1 Ufhar iR IR by
ST # |

2 eI 31.03.2017 @& ATAR AARRT BT K qAT TR RI & A TSh DI
Tod ATd W foran a7 2 | aRASHRN & AWl $1 STHET & wu # fomr & F |

3. WIFNI Tl B WIS BT 99 & U SuqT & w9 H forar mar 2|

4 3rEel HURRIT T U1 @1 orTd WR forn a1 & /e gds, Yrel, Yodb aein
PR 3R MMHRAD TF Wftg | Hdg AT JI IAMAS 2 | 9787 TOiRFIT § IRTSS!
IRIASTRN (@T=) & forg WRIET 18 /e Uil &I RIS dFTd & AT & ©4
# forar mr 2|

5. NPT DI el FUREl & IRRE ¥ IfeaRad &= R fokad o (SgSia))
gfhar R UeM fhar a1 21 99 & SRME I/ad AUl ¥ O /€Sl & Hdg H
el JATER UR eI U fhar 1 7 |

6. IRUSE! URASTIRI (@T&1) | 3o &I |Yul fhy 77 SR & Jfed & 3ER W
A & ®UY H AMI T8 IRUSS! URATSHIR (GT51) ¥ U1t qem aRASH & aafdd
Jg P AN BB Tl T B |

7. HHATRIT & Y HETE AT AT 999 BT I SRR R folar 1T & |

A




31.03.2017 & IAR AU &I AT 94+ drell ORI G211 31.03.2017 B GATA
gy & foay o qon Ju |d’E

1. M ® 9Rd PR, [0 73e™, g T (€IS o7 ifeRgET |.45 /2009
fadi®w 20 A, 2009 §RT 1 31, 2008 A AR 194, 1962 & FRIF 57 qAT 58. & A1
af3d MIHR IMMAFTIH, 1961 BT URT 35(1)(2) & TEd dg IHR gRT AR fhar 7
2 |

2. sgiced fofics 9 Figed U< 30 Tohs A BT 1 BUY & ARG Jod wR form 1m 2 |

3. 8014 T JUY B WM /ISR URAGHRI & oy #a&l dT Agfd 8 B TG Qe
SRI fY Y 3R 119.43 AT TUY & folT 31.03.2017 & ATAR AR AW T TG TR
FR far I @ 7 |

4. AR YOI FY qAT URIST 50 IR Ied &9 Urdsfad 199 uiefor gier” & fog
IRTSS! A | 72,58 TRF wUT @ R w7 YART e am 2

5. Y & SR 338 <RI BYU B I3 93N W WIH HRUT BT SR B of T3 © |
6. aY¥ @ SR 990 ¥ AINTSS! N DI 448 TG YUY SXATANRT fbU 7T 2 |
7. gl WY oavad B fUed af & sriwmsl &I YH: AFEIHd fdhar T 2|

UTAFDTS BN 99 fafdr 1 Ruld & argar
26.12.2017 ®. dhcTded IR Us HU-l
IIE) AWTHR

(Y®3MR 4. 004610TH)

Si. Widhe dr-sfical . Rram=< 4. Mg, 994 dEeR
(el TRw<) AT ¥, 020504
THHISNRIITS

4




ThAIRIRATE wiasy ffer siere
31 94, 2017 & AFIAR Jol1—uA

(euy )
fqaor 31.03.2017 & 31.03.2016 &
IR ITAR
qTeIRAl
gofra Ay 3286511.13
ST AT a¥ @ fore A 488241.00 3774752.13 3286511.13
FHAIRT FT 3iereT 29126061.00
TeT it O i 2891149.00 26234912.00 22865961.00
FHAIRTT FT 3iereT 32916973.00 29363529.00
Y AATTNET I[P 590.00 575.00
62927227.13 55516576.13
gREafrat
g9q 9T 1867821.13 1867669.13
= w® Siia =T
9Ty ST 26661.00
&g orafdy o | 12672704.00 12699365.00 9226538.00
it o 436484.00 9166.00
=1 ¥ foaen
9Ty T 1333059.00
&g oy o 46590498.00 47923557.00 44413203.00
62927227.13 55516576.13
UTAFDTS R 99 fafdr &) Ruid @ agar
26.12.2017 ®. dhcrddd IR Ts HhU-l
I AETHR
(YW} 4. 004610TH)
1. Sihe arsfied . REam=< A1, IFEEA, 96 dETaR
IRERIED Su—afrg RICE N
(e uRwe) AgSdl 4. 020504
THHIRAATS

N




vpdleRaTs wfasy ffer sivre™
31 AT, 2017 &I UG 98 & folv Mg dm a4y oW

4

(euy #)
faazoy qre], fUodr ad
3T
< TR UTd =TT

91y T 107311.00 115976.00
Y oy o 4585514.00 4585653.00
TIT T 19051.00 16956.00
4711876.00 4718585.00
Y
FHIRTY & 3ieTeT TN T 1875149.00 1811065.00
RHT @ 3feeT UR TS 2347502.00 2337810.00
AT 3o 590.00 575.00
fAafer o 394.00 24.00
T 3 IRIF e 488241.00 569111.00
4711876.00 4718585.00
ATAFDTS R 99 fafdr &) Ruid @ R
26.12.2017 @. dBHerdad AR TS HUI
I AWHR
(Y®3MR 4. 004610TY)
Sf. Sihd arsfiea . Rar=< €. I gA, 994 dETeR
IRERIED Su—afiq =R
(el uRe) AT 9. 020504
THAIRIATE




SilY
TSIy
qqlaTg
TUTTCTORT
Ty
QUATHS
TOREITH
CINEIESI]
JISUATA
EINCHyS|
demsTd

AdhdreR
WRACHT STATIHS Ui
SMR& T TR
ARG UCIfeTIH R«
URRIT Y9TTd TN TS BhiaNeH
URfSIT fucle egg
RGBT AT 3% HbfAdhe ol
YD UfRMETOT Tr AT AT
a7 USIe oMY B
aRd 3 79 farfics
9Rd 24l geifdgded fofics
ARG A6 &R0
TR Ueiferaw foim fafaes
fafeer #F®
DA TheT PR 9IS
HIUfhRIUC 3ih few=mol
P Folge SATHT
hellole U TIR qXIeTor gfdern
b ASTATS TR
PIRS UTHfad 4
HHRACT 3P gredcd
I~ ueifera® fomm fafaes
STCT 3759 YoTTef!
SRTGH 19 Hiex
TRY ST fomT
ISESIGIESS]
AT N9ig aRave
fasm e wrenfire fawmT
HHRAC A% Ursded
I~ Ueifergw o farfaes
Tl HIYfhRIVE
ST T Hiex
AR ST faumT
qrioTsy farT
fagm germ drenfirer famr
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t_rq\:«;s dgla Rad ey - 29?ﬁ arffe Raid

ORI fata dae= uRvg
goldel HHfed Tl Hiex

RMART ATAD

wyfifed gfrer

TR T i fafics

T 9 fafacs

fegwm wRHifcad fafiics

g4l 3ol pRURTE
fegwar w=iT gew

fegw™ UgIforad erRuReH forfice
I 9 URIeToT Gfder

BT JeTele Ud ardidgel

ST Wl T ared

FARTERT Soae] db-ild! TART
Sl UG Sodei-Tad Soll-ad Gl
SfaRT TR onfYaed ol o=
AR A dwer

TR U] e
JTRTSET TN YT BIRANI
TR oo e fafacs

SN e

SeCHe AT 3ifE SMR®T
IFRTET 7S e

AR 3fafRer 2T Hred

ARAT Th-IdT Ta 3Mfd TgANT
AdD RIS YoTel!

R ged fafics
forfdamrgs weRd 4

J 3ifh FHole gailee
forfdawpigs dgeray RRedq dex
e Jag TR A

AN Yl Hiex

R CE IR

qIfqROT U4 a9 HATTT
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THUHUAS
NEIETIE]
SN
TIUHSTS
LSEISICIFC
TTEITSRAT
NATETHATSA
TS TS
S IRE e
TSI
drga=ft

qqigH
JIRTRCT

BT T Td HeAH S

IR GRIETOT UG DAl 2= AR TR dls
EICARCARIK]

HIeRels AT Gl

ARG AR HRURIH

= fRYR TRAT STelgHT HIRART
IR Tl HE TSl TS

el SN GReT Fiqernerd

JMRYed Hghaad urgde fafics
e vd urspfae i e fofacs
IRISHT weed Afaf

e W Al

qoifesd YoRed oMTHex

UM e dfaHifes Rved
wifeq

AfIHT T ATl Bevel IR
IBRIES NGRS

9 qIegA A

I U9 faarg

el tifvted fewerdic

ORIy PFder JWBIH! A-TIAT ATSTAT
qfdeft fRIT @R STeT 3fsi

AT gad W Hex

A 19 fafics

SNERPICT TS IMMecIcS Vol

5T 99T PRieH UdeH Ud HrITaIT §dhls
APl WifeaH RIS oHHIes
SCRICARSERINERINE

AT Hell HIiex

feUe @ic drex

JSRISTH TANTITAT

GG R (I HRIGH

T NID el HIex

SRIES & & faer 99 srded
IRTTA BIFd SI5d

faen RS 3faRe =
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