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CHAIRMAN’S STATEMENT AT THE 28" 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 28" Annual General Meeting of Fluid Control Research Institute and to present the Annual
Report for the year 2015-2016. The achievements and new directions of the institute during the
reporting period, to enhance and consolidate its position in the fluid flow engineering and related
fields, are outlined in this report.

The complexity of flow measurement has evolved over the years in response to demands
to measure new products, measure old products under new conditions of flow, auditing and
measuring of gas flow where large amount of money is transacted in custody transfer and most
importantly the extremely stringent accuracy requirements in flow measurement as the value of
the fluids have gone up.

| 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.

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

HIGHLIGHTS

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

o It has shown a phenomenal growth of 64 % in its surplus which is a commendable
performance.
° FCRI was awarded an order from M/s Nuclear Power Corporation Ltd., Kudankulam for

testing of Dual Check Valve in cold and hot conditions.

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

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

o FCRI is actively pursuing its research activities in applied and basic research areas.
o Three papers were published in International Journals.

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

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

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

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

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

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

NEW INITIATIVES

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

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

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

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

New Calibration facility for Microphones and sound level meters

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

e  Secondary free field calibration of Measuring Microphones as per IEC 61094-8
e  Secondary calibration of Sound Level Meters as per IEC 61672

e  Secondary calibration of Acoustical Calibrators as per IEC 60942

e  Calibration of Charge/Voltage and ICP Amplifiers

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

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

Auditing of GAIL natural gas metering stations

FCRI has conducted two major audits of the gas metering stations for M/s GAIL. The auditing
of GAIL natural gas metering stations was done for Ahmedabad area. This work was worth Rs.60

lakhs and paved way for FCRI in the area of Natural Gas measurement audit. /
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A global tender worth Rs.70 lakhs for Auditing of gas metering stations for Zone 4 (South
Zone) of GAIL was won by FCRI and has completed it in time.

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

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

Recognising FCRI as designated laboratory (National Metrology Institute)

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

FCRI Vision 2025

A new vision document ‘FCRI Vision 2025" was prepared for FCRI under the guidance of
Shri K. T. Chacko, IAS (Retd.) and Retired Director/Vice-Chancellor Indian Institute of Foreign
Trade (IIFT). The new vision statement of FCRI is “To be a globally renowned and reliable service
provider in fluid flow technology”.

Visit of Honorable Minister of State

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

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

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

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

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

Papers published in International Journals

h

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

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

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

LABORATORY ACTIVITIES
Air and Gas Flow Laboratories
Primary and Secondary Air Flow Laboratory

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

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

High Pressure Air Test Facility (HPATF) and Wind Tunnel

The HPATF calibrated/tested about 150 devices that included Rotameters, Venturies, Orifices,
Vortex meters, Thermal type mass flow meters, Coriolis type mass flow meters, Different types of
valves, etc. A project on testing of metallic hoses was also executed. Various tests on HVAC system
related to flow, pressure drop, noise, flow distribution, etc. were done for automobile application.
Site calibration of CNG dispenser arms for M/s GEECL-West Bengal, Tulsa Gas Technologies-Gujarat
and M/s Maruti Suzuki (1) Ltd.-Delhi, etc. were conducted. AGA based metering skid validation was
done for M/s GAIL (l) Ltd., Vadodara and for M/s GAIL in South region (Zone 4). 230 devices that
included Anemometers, Pitot & S-type probes, etc. were calibrated in the Wind Tunnel Facility.

Compressed Natural Gas (CNG) Laboratory

Flow Computer data verification and analysis using ISA/Kelton software were done for M/s
GAIL Noida (Zone 4). Duct aerofoil calibration at M/s RGTTPP, Hisar for primary air duct mills.
Also conducted inspection/validation of orifice/RPD/Turbine metering system at GAIL (I) Ltd.
Ahmedabad, Kadi, Mehsana regions. Total of 41 meters were validated and reports compiled.
Conducted Third Party Audit of Metering Terminals and pipeline for M/s GAIL (1) Ltd. and CGS,
GAIL pipe lines for Sonipat and Meerut regions.
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LIQUID FLOW LABORATORIES

Water Flow Laboratory

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

Centre for Water Management (CWM)

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

Oil Flow Laboratory

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

Large Water Flow Laboratory

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

SPECIAL ASSIGNMENTS AND PROJECTS (SAAP)

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

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

e Facility of life testing of Steam valves

e  Type approval testing of valves as per SHELL specs

e  Performance testing of velocity switches in water medium

e Modification of LOCA/MSLB test facility

e  Modification of cryogenic test facility for valve size up to 20” NB
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During the financial year, four new projects were started and two of them were completed.
Four ongoing projects are also in different stages of completion. This includes:

e  Surge studies on modified surge tank (New)
e  Endurance testing of safety relief valve at elevated temperature for M/s NPCIL (New)
e  Endurance testing of Dual Check Valve for M/s NPCIL (New)
e Hot cyclic tests for Solenoid valves for M/s Rotex India (New)
e  Commissioning of Mobile test facility for BARC
e  High pressure test facility for BARC
e  Design of automated valve test facility for BARC
e  Design of automated thermal test facility for BARC
ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)

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

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

OTHER LABORATORIES

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

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

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

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

TRAINING AND HRD ACTIVITIES

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

FUTURE

The accuracy of fluid flow plays a very vital role in industry as well in our day to day life and
in fact the single largest measurement parameter which is decisive in the quality and quantity
of products. Hence having a measurement standard of national standard is of high priority. The
very purpose of establishing FCRI by Govt. of India was to create a facility that would provide a
standard for flow measurement in air, water and oil flow medium. Government has invested more
than Rs.60 crores to establish the flow standards of FCRI and has developed it to a world class fluid
flow laboratory. The immaculate infrastructure and well experienced man power available at FCRI
makes it a natural contender for National Measurement Institute/Designated Institute for fluid
flow parameters in air, oil and water medium. FCRI has initiated action and continuously pursuing
for the status as designated laboratory.

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

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

Flow measurement station auditing and loss of unaccounted for gas at site is another focus
area which is in progress at FCRI. Components used in Nuclear power application needs special
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testing and FCRI is developing many facilities including LOCA and MSLB for such tests which is very
critical for development of indigenous components in Nuclear industry.
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TECHNICAL ACTIVITY REPORT

1. INTRODUCTION

Fluid Control Research Institute (FCRI) is an autonomous organisation under Government
of India, Ministry of Heavy Industries and Public enterprises located at Palakkad, Kerala. FCRI was
established in 1987 with assistance from UNDP. FCRI has full fledged NABL accredited laboratories
for the calibration/testing of flow products in water, oil and air media. It is a premier institute in
our country rendering industrial services and solutions to industry. The fluid flow laboratories of
FCRI are at par with National/International standards for flow measurement and are accredited by
NABL. The facilities are most comprehensive for flow engineering and provide a unique resource
for industry in India and abroad. All the facilities are well utilised for sponsored R&D programs
as well as calibration/evaluation of flow products. The accreditation has been awarded on the
basis of compliance to NABL — criteria and as per ISO standard 17025-2005. The laboratories
accredited by NABL automatically get the approval from the Asia Pacific Laboratory Accreditation
Cooperation (APLAC) and International Laboratory accreditation Cooperation (ILAC).

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

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

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

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 &
Noise & Vibration of flow products.
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3.  VISION AND MISSION

Vision

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

Mission

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

o Act as a solution provider of flow and related problem:s.

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

o Act as a national standard for fluid flow.

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

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

o Increasing the visibility of FCRI.

Strategy

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

Study and analysis of water distribution networks.

Large pipe and duct flow measurement at site.

Certification of Water meters.

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

Field efficiency testing of hydraulic power turbines.

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

Certification of generators for noise.

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

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

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

Maintain integrity and confidentiality of all activities.

Action plan for implementation of a policy to sustain and upgrade expertise with due

assessment of the age pattern of employees. /I
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4. QUALITY pOLICY

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

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

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

Sharing technical expertise in projects.

Designing and developing specialized flow products at competitive price.

Affording opportunities for continuing education and training of employees.

Training the customers to enhance their competence.

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

5. ACCREDITATIONS & RECOGNITIONS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

° International Journal publications

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

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

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

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

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

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

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

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

° Shri K.Mohan Venkit, Manager, Production Technologies, M/s Fraunhofer, Bangalore visited

FCRI for exploring areas of mutual interest of research and other activities.
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V.

Shri Gautam Biswas, Associate Director (Engg-LWR), Nuclear Power Corporation of India
Ltd., Shri N.Srinivasan, OS, BARC and their team visited FCRI for initiating a project on the
reliability assessment of a Double Check Valve (DCV) for NPCIL.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o The performance related incentive was distributed to the eligible employees

o FCRI has shown a growth of 23.58 % in its internal revenue Generation in the financial year
2015-16.
o FCRI has shown a phenomenal growth of 64 % in it’s surplus in this financial year.

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

7. NEW INITIATIVES

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

FCRIl initiated a Bilateral Inter Laboratory Comparison (BILC) programme and completed the

programme successfully with CMI.
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The evaluation of the FCRI measurement results were done by CMI and they have confirmed
that the results are in conformance with the declared uncertainties of FCRI and has certified
that FCRI has proved its technical competence. This will help FCRI to strengthen its International
credibility.

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

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

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

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

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

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

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

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

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

CS18FF system from M/s Spektra, Germany employs an anechoic chamber, laboratory
standard reference microphones and reference acoustical calibrators traceable to International
standards for the calibration. This facility is also accredited by NABL in the recently concluded
audit. Using this system, the following calibrations can be performed:

A
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e  Secondary Free field calibration of Measuring Microphones as per IEC 61094-8
e  Secondary calibration of Sound Level Meters as per IEC 61672
e  Secondary calibration of Acoustical Calibrators as per IEC 60942
e  Calibration of Charge/Voltage and ICP Amplifiers
7.4 FCRI Vision 2025

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

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

e It has to owned by everybody in the organization

e The vision shall be something which can be perceived

e  Strengthen the research capability

e Work towards NMlI status and OIML approval

e  Enhance the existing capabilities in consultation with customers
e  Enhance capacity building

e  Strategies for targeted marketing towards potential clients

e  Strategy for quality manpower intake and plan the recruitment
e Land marks for each year may be planned and analyzed

e More publicity

e Initiate differential remuneration package

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

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

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

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

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

The system used for calibration was instituted for the first time and the results were

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

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

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

7.7 Auditing of GAIL natural gas metering stations

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

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

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

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

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

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

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

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

The accuracy of fluid flow plays a very vital role in industry and in fact the single largest
measurement parameter which is decisive in the quality and quantity of products. Hence having
I\a measurement standard of national standard is of high priority. The very purpose of establishing
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FCRI by Govt. of India was to create a facility that would provide a standard for flow measurement
in air, water and oil flow medium. Government has invested extensively to establish the flow
standards of FCRI and has developed it to a world class fluid flow laboratory.

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

7.10 India Engineering Sourcing Show (IESS)

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

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

7.11 Vendor Evaluation Visit - AFP Operations, Norway

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

The main objectives of the evaluators were the following:
e To confirm the compliance of FCRI procedures with the regulations.
e  To review our document control and record keeping procedures.
e To examine the execution of PO’s from AFPO review.
e Tolearn about the training programs provided at FCRI.
The evaluation programme was successfully conducted.
7.12  WIN INDIA Conference and Exhibition at New Delhi

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

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

7.13 Visit of Honorable Minister of State

Shri G M Siddeshwara, Honorable Union Minister of State, Heavy Industries and Public

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

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

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

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

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

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

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

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

The summing up of a session on “Clean Water” done by Director, FCRI in the concluding session.
8. DEPARTMENTS
8.1 WATER FLOW LABORATORY (WFL)
Summary of Tests/Calibrations

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

Major Customers

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

To name a few, M/s ONGC, GAIL, I0CL, BPCL, HPCL, NTPC, BHEL, Emerson Process
Management, Endress+Hauser, ABB, Yokogawa, MIL controls, Severn Glocon, Dresser, Fisher, L&T,
HAL, LPSC, NPC, IGCAR, ISRO, Air India, etc. are the major customers.

A
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Major activities of WFL

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

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

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

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

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

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

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

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

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

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

° 700 mm &800mm Orifice plates were calibrated for M/s Starmech Industries, Pune.
° 700 mm & 800mm Orifice plates were calibrated for M/s Shruthi Instrumentation, Pune.
o 800mm and 1000mm orifice plate assemblies were calibrated for Minco (1) Pvt. Ltd., Goa.

PTC6 — Flow nozzle calibration for Steam power plants

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

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

o M/s Minco 12” Flow nozzle

. M/s BGR Energy 16”Flow Nozzle

o M/s SEPCO Electric Power 20” Flow Nozzle &12” Flow nozzle
° M/s Micro Fluid Valves & Flow controls 12” Flow nozzle

o M/s Power Machines (1) Ltd., UP 20” Flow Nozzle

A
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Tests for Under Writers Laboratory (UL) — Middle East (Dubai)

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

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

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

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

Testing of pressure relief valves

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

International clients
The following assignments were carried out for International clients:

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

Dubai.

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

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

Sponsored Project

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

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

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

e  Twelve sets of domestic and bulk meters from different manufacturers have been
tested under Model Approval Programme of FCRI. This was aimed at helping water
boards to select the models which passed the endurance tests and to proceed with
purchase with acceptance sampling tests on randomly selected meters and applying
the prescribed acceptance criteria.

4
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e  Onsite validation of three ultrasonic flow meters of sizes 700 mm, 1000 mm and 1600
mm were performed at Sonia Vihar Water Treatment Plant and eight ultrasonic flow
meters of sizes 600 mm to 1500 mm were performed at Timarpur, Delhi for Delhi Jal
Board.

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

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

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

Major Activities
Fire Water Network Analysis

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

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

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

..
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modification in network was recommended for installation of HVLRs and for obtaining
required water demand at required pressure in various fire cases.

Validation and certification of test facilities

e 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.

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

Inspection
e Third party inspection of water meter testing at the factory of M/s Zenner Aquamet,
Faridabad was conducted on behalf of Karnataka Urban WS and D.B, Bangalore
8.3 OIL FLOW LABORATORY (OFL)

Summary of activities

Two Hundred and ninety one flow meters from different customers like M/s Hindustan
Aeronautic Ltd., Air Force station, Air India, ONGC, I0CL, GE Oil and Gas, Daniel Measurements,
Reliance, BEML, BPCL, HPCL, Bosch, Endress+Hauser, Emerson, Ashok Leyland, etc. were calibrated
in the laboratory.

Major Activities Include :

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

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

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

e  Eighteen turbine flow meters from M/s HAL Koraput were certified in a single lot.
e  Five custody transfer turbine flow meters from M/s Daniel Baroda were certified.

Testing of level probes
Five level probes were tested for its accuracy in temperature and level measurement. The
probes were tested in Diesel and gasoline medium. Diesel/water and petrol/water interface test

were also conducted. The tests were conducted for M/s Dover India Ltd., Chennai. These probes
are used in retail dispensing stations for automation and continuous monitoring.

Service to Automobile sector

Fuel flow meters which are used to verify the fuel consumption of the automobiles were
I\certiﬁed for its accuracy. The following clients utilised the Oil Flow Laboratory:
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e M/s Vehicle Research Development Establishment, Ahmednagar
e M/s Automotive Test Systems, New Delhi
o M/s Daimler India commercial Vehicle Pvt. Ltd., Tamilnadu
o M/s Ono Sokki India Pvt. Ltd., Haryana
e M/s Ashok Leyland Chennai
e  M/s Mahindra and Mahinda, Tamilnadu
e M/s Royal Enfield, Chennai
Site assignments

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

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

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

Technical presentation

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

8.4 AIR FLOW LABORATORY (AFL)
Summary of Tests/Calibrations

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

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

Major Calibration/tests carried out at the facility
The following were the major calibrations/testing carried out in the air flow laboratory:
e  Testing of 10 Flow masters (Critical flow orifices) for M/s Bosch Ltd., Nashik.

e  Calibration of 32 Rotameters and 16 nos. of Diaphragm gas meters for M/s Vayubodhan

Upkaran Pvt. Ltd., New Delhi.
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e  Calibration of 31 Ultrasonic flow meters of Sizes 2”,4”,6”,8”,10”,12” and 16” NB for M/s
GE India, Pune.

e  Calibration of 16 Mass flow controllers for M/s NFC, Hyderabad.
e Random sampling testing of 237 DGMs for M/s Mahanagar Gas Ltd., Mumbai.

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

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

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

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

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

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

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

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

e  (Calibration of 18 Air flow meters for M/s Cummins India Ltd., Pune.
e  Calibration of 16 Air flow meters for M/s Ashok Leyland.
e  Calibration of 42 Turbine flow meters for M/s Gail India Ltd.

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

In-Situ Calibrations/testing

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

e  Blower performance testing for M/s Hajare Invention Technology, Pune.
Consultancy services offered

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

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

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

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

o Indraprastha Gas Ltd., New Delhi

All the gas distribution companies and manufacturers are expected use the facility.
8.5 Air Flow Laboratory (20 bar -HPTF) and Wind Tunnel
Summary of tests/Calibrations in HPTF and Wind Tunnel

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

e Site calibration of CNG dispenser arms for M/s GEECL-West Bengal, Tulsa Gas
Technologies-Gujarat and M/s Maruti Suzuki (1) Ltd.-Delhi, etc. were conducted.

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

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

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

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

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

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

Development

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

8.6 CNG LABORATORY
Major Technical activities of 50 bar NG Laboratory

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

e  Flow Computer data verification and analysis using ISA software for M/s GAIL Vadodara

using keypad values given by M/s GAIL. /l
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e  Preparation/Verification of Drawings for GAIL Vadodara/GAIL Noida Zone 4 auditing
works.

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

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

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

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

Commercial Technical Activities
e  Dispenser verification for Maruti Suzuki and Tulsa gas technology was done.
o Duct aerofoil calibration at M/s RGTTPP, Hisar for primary air duct mills.

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

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

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

8.7 ENVIRONMENTAL QUALIFICATION LABORATORY (EQL)
Summary of Calibrations
The following is the gist calibrations carried out in the laboratory:
e Inthe acoustic calibration facility a total of 71 products were calibrated

e Inthe vibration facility a total of 614 accelerometers were calibrated apart from about
30 vibration meters and some vibration exciters.

e More than 40 tachometers were also calibrated in the laboratory.
Special Calibration Jobs
Microphone Calibration

e Accredited by NABL for the new scope —Microphone calibration.

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

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

Testing/Major Assignments
Vibration Test Facility

e  Vibrationtestwasconducted onthree Locomotive Air Dryers for M/s Trident Pneumatics
at FCRI and the end customer was GE Transportation, USA. Air Dryers were subjected
to the Random vibration and shock test as per the test protocol provided by customer
(Transportation sector — Railways).

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

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

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

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

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

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

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

Noise Level Measurement of Generator sets

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

Noise & Vibration Measurement on board Fast Patrol Vessel

e  The Noise level & HULL/LOCAL vibration measurements at various cabins/ locations on
board of a Fast Patrol Vessel (5 vessels) were carried out by FCRI at Off Kochi port, West

coast of India during sea trial.
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e  The same studies were done for M/s. TEBMA Shipyard on their multipurpose offshore
vessel during sea trial.

e  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.

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

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

Sound power measurement

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

Seismic qualification test

Seismic qualification tests of various sizes and types of valves were conducted for M/s
MIL Controls Ltd.-Mala, IL-Palakkad, Tyco Sanmar Ltd. and BDK Weir Ltd.-Hubli. These tests were
conducted to demonstrate the operability of valve under simulated equivalent seismic and normal
operating conditions and all the tests were witnessed by NPCIL team.

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

The tests include:

e Determination of Sound Power Level and Emission Sound Pressure Level of AGTU.
e Mobility measurements.

e  Vibration testing as per IEC 61673 /2010.

e Sound Power Level & Sound Pressure Level Measurement.

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

e  Sound Power Level data was determined by engineering method as per standards ISO
3744,

e  Emission Sound Pressure Level at the specified position to train side was also deter-
mined as per I1SO 2151.

Mobility Test

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

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

Temperature & Humidity Test

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

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

IP Test

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

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

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

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

8.8 ELECTRO TECHNICAL AND THERMAL CALIBRATION LABORATORY (ETL)
Electrical calibration

Electrical Calibration Laboratory is equipped with high precision electrical measuring
instruments & multifunction calibrators. The laboratory undertakes in house & onsite calibration
of various types of electrical measuring instruments and reference standards such as analog
voltmeters, ammeters, 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 2015-16, laboratory had undertaken calibration of around 560 electrical/
electronics instruments from various customers which includes all the flow calibration labs of
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Laboratory undertook a major onsite calibration of electronics instrumentation systems for
Hindustan Aeronautical Limited, Koraput.

Thermal calibration

Temperature Calibration Laboratory is equipped with high precision Temperature & RH
calibration systems in comparison method. Laboratory also equipped with state of art large fixed
point cells calibration system as per ITS-90 standard. Laboratory undertakes comparison calibration
of all types of liquid in glass thermometers, Pt-100 temperature probes, thermocouples probes
of type R, S, T, K, J, etc., Thermo hygrometers, RH transmitters, heat sources such as dry block
calibrator, hot air ovens, muffle furnaces, incubators, water baths, environmental chambers and
other temperature systems.

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

Major onsite assignments

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

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

8.9 DATA ACQUISITION LABORATORY AND MULTIPHASE FLOW FACILITY
BARC Project on Two-Phase Flow meter for Steam-Water mixture flows at CREST/Vizag

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

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

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

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

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

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

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

e  Facility of life testing of Steam valves

e  Type approval testing of valves as per SHELL specs

e  Performance testing of velocity switches in water medium

. Modification of LOCA/MSLB test facility

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

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

e  Surge studies on modified surge tank (New)

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

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

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

e Commissioning of Mobile test facility for BARC

e  High pressure test facility for BARC

e  Design of automated valve test facility for BARC

e  Design of automated thermal test facility for BARC
Endurance Testing of Dual Check valve (DCV)

In order to study the behaviour and long term performance of the Dual Check Valve used
in the 1000 MWe, series of tests were conducted at FCRI. These tests were intended to check
the material compatibility and long term performance at sever operating condition (200 bar and
350C) Nuclear Power Plant at Kudankulam. The existing High Pressure High Temperature loop was
modified to meet the test requirements of DCV. An accumulator (with instrumentation for level,
pressure and temperature) was introduced in the loop to meet the flow requirements of DCV.
Isolation valves were provided to isolate the accumulator during hold up conditions. The required
pressure is obtained by the positive displacement pump operating at ambient temperature. Test
fluid, DM water, was heated to the required test temperature with the help of electrical heaters
and regenerative heat exchanger. The autoclave provided in the loop will act as a reservoir during

testing. By proper valving, the required flow and pressure was simulated through the valve.
During holding up period (valve body maintained at 150 OC and fluid pressure 165 kg/cm2) the

accumulator was isolated from the test loop.
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Surge studies on modified surge tank (SG)

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

Hot cyclic tests for Solenoid valves

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

LOCA/MSLB test facility modification

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

Other tests performed include
e  Cryogenic testing of valves upto 20” NB was tested form different customers
e Life cycle testing of Filters used in automobile industry
e  Type approval testing of fuel hoses for cryogenic applications.

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

e  MSLB testing of Junction Boxes and Power cables

e Thermal cycle and life cycle testing of solar heaters

e Hot cycle testing of valves

e Burst pressure testing of different components

e  Fugitive Emission testing of valves as per API, ISO or ASME standards
8.11 LARGE WATER FLOW LABORATORY (LWFL)

Calibration

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

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

e Venturimeters of size 30”, 36” and 24” were calibrated for M/s Minco, Goa.
o Ultrasonic flowmeters of size 1200mm were calibrated for M/s ABMCPL, Raigad.

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

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

e A 750mm NB globe valve was tested for M/s Instrumentation Ltd., Palakkad
Special tests
e  Centrifugal pumps were tested for cavitation condition performance for M/s Traflow,
Gujarat. The cavitation test was conducted by valve throttling method. NPSH curves

were plotted at various constant flow rates and the cavitation curves were also plotted
at specified percentage head drop.

8.12 COMPUTATIONAL FLUID DYNAMICS (CFD)

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

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

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

Incompressible flow Analysis of 2”Globe valve

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

Compressible flow Analysis of 2”Globe valve

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

Noise attenuation study in globe valves

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

Flow performance study of Flow Nozzle

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

Flow straightener performance study

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

8.13 PHYSICAL STANDARDS LABORATORY (PSL)
Summary

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

Major assignments
e M/s Absolute Standardisation & Testing Methodologies, Navi Mumbai
e M/s AFP Operations, Kakinada
e M/s Air Force Station, Sulur
o M/s BPCL, Kochi -Mass, Viscosity, Pressure, Dimensional items
e  M/s Cairn Energy, Kakinada
e M/s Cochin Shipyard - Torque Wrenches

o M/s Gilbarco Veeder Root, Coimbatore — Volume Measures
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Major site assignments

M/s Godrej & Boyce, Mumbai — Hydrometers

M/s Hindustan Aeronautics Ltd., Bangalore

M/s Ingersoll Rand Ltd.

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

M/s HLL, Thiruvananthapuram - Pressure, Dimensional instruments
M/s HTA Instrumentation Pvt. Ltd., Bangalore

M/s Instrulab Aero & Allied Systems, Chennai

M/s K.P.Cars, Kozhikode

M/s L Tech Engineering - Pressure instruments

M/s National Institute of Wind Energy instruments

M/s NTPC Ltd.

M/s Petronet LNG Ltd., Kochi

M/s Seven Seas Distilleries

M/s Syscon Calibration Centre Pvt. Ltd., Bangalore — Pressure instruments
M/s Southern Railway —Dimensional, Pressure, Viscosity

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

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

M/s GAIL India Ltd. Vadodara — Dimensional verification & Pressure instruments at site
M/s GAIL India Ltd. Noida — Pressure instruments at site

M/s GAIL India Ltd., Jabhua — Dimensional Verification of metering lines at site
M/s VSSC, Thiruvananthapuram — Weighing balances

M/s UTC Aerospace, Bangalore — Altitude Chamber calibration

M/s HLL Life Care Ltd., Thiruvananthapuram

M/s CGR Thirukochi Hallmarks, Ernakulam

M/s Medical Engineering & Services, Kokkali, Thrissur

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

M/s The State Farming Corporation, Kollam

M/s BHEL, Bhopal

M/s SITARC, Coimbatore

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

o M/s Excell Assay, Thrissur
Augmentation of the facilities
Procurement action for following equipment was initiated under the Tribology Laboratory project:

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

e 1to0 1200 bar Hydraulic Dead Weight Tester

e 200 kN Universal Calibration Machine with targeted uncertainty better than + 0.05% of
reading

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

o Pin/ball on disk tribometer procured
Calibration Services to International clients

e M/s Al Futtaim Exova, Dubai

e  M/s Metromac, Dubai

e M/s Innovative Building Inspection Services, Dubai

o M/s Jansal Calibration Services, Dubai
8.14 TRAINING

Following major training programs were organised during the period 2015-2016:
Training programme for executives

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

Customised Training programmes

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

Customised Training programme for foreign nationals

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

Post Graduate Certificate Programme

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

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

Project work

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

Industrial visit
During this year, students from 22 colleges have visited FCRI as a part of their curriculum
International Training under ITEC/SCAAP/COLOMBO Programme of GOI.

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

8.15 QUALITY RELATED ACTIVITIES
Internal Audits and Management Review meetings:

e  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 com-
pleted the corrective actions.

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

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

e  NABL accreditation sought and obtained for Electrical testing using the Environmental
gualification facilities.

ISO 9000 audit and related activities

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

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

e Automation of report preparation for PSL was initiated.

A




FLUID CONTROL RESEARCH INSTITUTE 288 ANNUAL REPORT

4

Training programs/conferences attended by FCRI staff

Workshop on Lean Six Sigma
Workshop on Stores Management & Inventory Control
Seminar on Scholarly communication and best practices in Research

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

World Metrology Day organised by CMTI, Bangalore

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

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

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

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

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

Digital Internet Marketing organised by KSPC, Kalamassery

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

Seminar on Sales & Marketing “The Power of Influence” at Calicut organised by ClI
One day manufacturing Conclave by Cll, Kochi
Seminar at Central Power Research Institute, Bangalore

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

Seminar by M/s Bruel & Kjaer, Chennai
National Safety Council Conference

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

CHARTERED ACCOUNTANTS

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

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

1. We have audited the accompanying financial statements of “FLUID CONTROL RESEARCH INSTITUTE” (an
autonomous body registered under the Societies Registration Act. 1860) (hereinafter called “the FCRI”), Kanjikode
west, Palakkad - 678623. Palakkad, Kerala. which comprise the Balance Sheet as at 3 1st March, 2016 and the Income
& expenditure Account and the Receipts & Payments Account for the year ended on that date.

MANAGEMENT’S RESPONSIBILITY FOR THE FINANCIAL STATEMENTS

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

AUDITORS’ RESPONSIBILITY

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

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

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

OPINION

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

statements of the 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, 2016.

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

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

Place : Palakkad T
Date : 2" November, 2016 -
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD

BALANCE SHEET AS ON 315" MARCH 2016

(In Rupees)
Particulars Schedule No.| Ason 31.03.2016 As on 31.03.2015
SOURCES OF FUND
Capital Fund [ 914463524.74 793373836.07
914463524.74 793373836.07
APPLICATION OF FUND
Fixed Assets Il
Gross Block 719141707.39 701455508.13
Less: Depreciation 440072290.74 409548249.91
Net Block 279069416.65 291907258.22
Capital Work-in-Progress 57873476.72 53836578.39
Current Assets I 655034135.81 505671672.88
Less Current Liabilities \% 77513504.44 58041673.42
577520631.37 447629999.46
914463524.74 793373836.07

Palakkad
02.11.2016

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

(FR No. 005043S)

Dr. Jacob Chandapillai
Director

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

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

4
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2016

(In Rupees)
Schedule No. Current Year Previous Year

INCOME
Realisation from Sponsored Projects 9564390.20 10060348.36
Income from Calibration/Testing 174056223.25 128745728.00
Interest on Deposits 31870804.00 25664555.09
Training & Seminar 15398290.00 22571264.42
Other Income 8 956809.28 559035.13

Total 231846516.73 187600931.00
EXPENDITURE
Salaries & Allowance 1 68029439.00 61909305.00
Other Expenses for Employees 2 10778577.00 6162954.50
Seminar & Training Expenses 3 6042035.00 8311759.00
Postage, Telex, Fax & Telephone 4 280161.00 327115.00
Travel & Conveyance 5 1939988.00 1482446.00
Repairs & Maintenance 6 8570677.00 4802102.16
Printing & Stationery 442322.00 650027.00
Electricity Charges 8381433.00 8335060.00
Water Charges 450768.00 655789.00
Bank Charges 41759.13 25561.00
Calibration Charges 1121164.00 1993488.00
Consumables 2289527.18 1522117.88
Depreciation 31500288.83 34076185.57
Other Charges 7 3111057.92 3167767.76

Total 142979197.06 133421677.87
Excess of income over expenditure 88867319.67 54179253.13
Grand Total 231846516.73 187600931.00

Palakkad
02.11.2016

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary

Chairman (GC-FCRI)

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

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

A
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FLUID CONTROL RESEARCH INSTITUTE : PALAKKAD
RECEIPTS & PAYMENT ACCOUNT FOR THE YEAR ENDED 31.03.2016
(In Rupees)
Receipts Amount Payments Amount
Opening Balance :
Cash 21924.00 [ Payment to Suppliers 18310831.00
Bank 4262430.21 | Payment to Contractors 3848851.00
Other Liabilities 27572863.00
Gross Receipts for Testing | 10549191 66 | salaries & Allowances 70075759.00
Calibration
éf;;ae:f: from Sponsored | 19104472 | Other Expenses Employees 2493362.00
Interest on Deposits 5071928.00 | Printing & Stationery 439740.00
Grant-in-aid 20000000.00 | Repair & Maintenance 6896424.00
?r;"i;?nzece'pts Seminar& |5 c84601.00 | Seminar & Training 6154949.00
Earnest Money Deposit 719800.00 | Electricity & Water Charges 8860028.00
Other Receipts 18318597.50 | Telephone & Postage 256758.00
Travelling Expenses 1567295.00
Calibration Charges 1200277.00
Consumables 2178586.00
Miscellaneous/Other Charges 15807030.13
Security Deposit 604568.00
Short Term Deposits 106420520.00
Deposits with Others 166693.00
Loans & Advances to Employees 2175417.00
Closing Balance
Cash 8993.00
Bank 933572.96
275972517.09 275972517.09
Palakkad In terms of our report of even date
02.11.2016 For Ramachandran & Ramachandran
Associates, Chartered Accountants
(FR No. 005043S)
Dr. Jacob Chandapillai Anshu Prakash, IAS S. Ramachandran, B.Com, F.C.A.
Director Additional Secretary Partner
Chairman (GC-FCRI) M.No. 029313

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

476448156.57

20000000.00

88867319.67

585315476.24

8781756.00

54100000.00

34700000.00

505297232.24

198666292.50

210500000.00

456368903.44

20000000.00

54179253.13

530548156.57

0.00

26000000.00

28100000.00

476448156.57

141125679.50

175800000.00

914463524.74

793373836.07

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

CURRENT ASSETS
Cash in Hand 8993.00 21924.00
Bank 933572.96 4262430.21
Short Term Deposit with Banks 428346188.00 312420319.00
R & D Fund Investments 146396670.00 116971949.00
Stock — Cement 35280.00 11031.00
Stock — Steel 221891.27 289673.32
Stock — Consumables 710475.44 843683.62
Sundry Debtors 16363631.76 13961012.91
Prepaid Expenses 457438.00 335657.00
Receivable — Others 869738.90 2511136.90
WIP R&D Projects (External) 18536774.49 7598687.49
Accrued interest on HBA/Vehicle Advance 432042.00 479439.08
DEPOSIT & ADVANCES
Deposit with Others 1361674.20 1199754.20
Advance to Suppliers 19217329.50 19966852.50
Advance to Employees 818742.00 1008997.00
EMD Paid 360000.00 360000.00
ITDS Receivable 19458912.29 22367119.65
Advance to Others 464282.00 532533.00
Advance to Contractors 40500.00 529473.00

655034135.81

505671672.88

A
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SCHEDULE IV Current Liabilities and Provision
Particulars Current Year Previous Year
Rs. Rs.
Sundry Creditors 3222596.00 3318577.00
EMD - Contractors 2944575.00 2310081.00
Security Deposit — Contractors 2824065.80 2622144.80
Advance from R&D Projects (External) 9371799.80 4930865.80
Advance from Customers 19570417.84 14689519.82
Other Liabilities 6248329.00 6167205.00
Liability - Contractors 233911.00 1289898.00
Income Received in Advance 3459900.00 0.00
Provision — EL Encashment Fund 29637910.00 22713382.00
77513504.44 58041673.42
SCHEDULE-1 Salaries & Allowances
Particulars Current Year Previous Year
Rs. Rs.
Salaries & Allowance- Regulars 49827613.00 49759438.00
Salaries & Allowance- Temporary 7487549.00 8183405.00
Employer’s contribution to CPF 1346519.00 1348886.00
Employer’s contribution to NPS 1038171.00 993281.00
Ad hoc Bonus 0.00 144492.00
Security Expenses 1369428.00 1446009.00
Overtime Allowance 0.00 33794.00
Incentive 6960159.00 0.00
68029439.00 61909305.0
SCHEDULE 2 Other Expenses for Employees
Particulars Current Year Previous Year
Rs. Rs.
Staff Welfare Expense 1858221.00 2380393.50
Medical Expenses 362193.00 364269.00
Gratuity 0.00 0.00
LTC 58163.00 618292.00
Provision for EL encashment 8500000.00 2800000.00
10778577.00 6162954.50

4




FLUID CONTROL RESEARCH INSTITUTE 28" ANNUAL REPORT

SCHEDULE 3 Seminar & Training
Particulars Current Year Previous Year
Rs. Rs.
Course & Training 234003.00 93179.00
ITEC Expenses 3454022.50 5581539.00
Seminar & Course 2354009.50 2637041.00
6042035.00 8311759.00
SCHEDULE 4 Postage Telex Fax & Telephone
Particulars Current Year Previous Year
Rs. Rs.
Telephone & Fax 117965.00 124504.00
Postage & Telex 162196.00 202611.00
280161.00 327115.00
SCHEDULE 5 Travelling & Conveyance
Particulars Current Year Previous Year
Rs. Rs.
Travelling Expense 1939264.00 1481652.00
Conveyance 724.00 794.00
1939988.00 1482446.00
SCHEDULE 6 Repairs & Maintenance
Particulars Current Year Previous Year
Rs. Rs.
Building 730486.00 641158.16
Electrical Installation 432664.00 509393.00
Vehicle 188443.00 275024.00
Office Equipment 19838.00 69473.00
Machinery & Equipment 7012425.00 3111883.00
Trainees Hostel 47413.00 129009.00
Other Assets 50209.00 39150.00
Staff Quarters 23124.00 14784.00
Furniture 66075.00 11049.00
Road & Drainage 0.00 1179.00
8570677.00 4802102.16

A
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SCHEDULE 7 Other Charges
Particulars Current Year Previous Year
Rs. Rs.
Customer service and hospitality 233697.00 241916.50
Freight & Cartage 253922.00 292166.00
Advertisement Charges 270535.00 204424.00
Audit Fees 7500.00 7500.00
Legal Charges 169500.00 144488.00
POL 328667.00 487674.00
Rates & Taxes 98346.00 107918.00
Insurance 206796.00 212786.00
Miscellaneous Expenses 313648.92 600409.26
Consultant Fee 113381.00 176310.00
Discount on debtors 0.00 64740.00
Subscription & Membership 39324.00 68797.00
Professional & Special services 256535.00 314634.00
Garden Maintenance 139440.00 244005.00
Intercomparison 679766.00 0.00
3111057.92 3167767.76

SCHEDULE 8 Other Income

Particulars Current Year Previous Year
Rs. Rs.
Income from Trainees Hostel 359560.00 313495.00
Licence Fee 30275.00 31224.00
Interest on HBA/Vehicle Advance 62779.92 83467.00
Miscellaneous Income 504194.36 130849.13
956809.28 559035.13

A
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1.

SCHEDULE 10 - SIGNIFICANT ACCOUNTING POLICIES

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

Stock of materials and components with General Stores as on 31.03.2016 is valued at
cost. Issues made to Projects are treated as consumption.

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

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.

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.

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.

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

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

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

3. Firm purchase orders issued for supply of items for Plan/In-house projects for
Rs. 57.13 lakhs and proposal being processed for final orders as on 31.03.2016 for
Rs. 374.42 lakhs.

4, An amount of Rs. 87.81 lakhs has been utilised from the R&D fund for Non-Plan capital
expenditure and the project “50 bar High Pressure Natural Gas Test Facility”.

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

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

7. Previous years figures have been regrouped wherever necessary.

Palakkad In terms of our report of even date
02.11.2016 For Ramachandran & Ramachandran
Associates, Chartered Accountants

(FR No. 005043S)

Dr. Jacob Chandapillai Anshu Prakash, IAS S. Ramachandran, B.Com, F.C.A.
Director Additional Secretary Partner
Chairman (GC-FCRI) M.No. 029313
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FCRI CONTRIBUTORY PROVIDENT FUND
BALANCE SHEET AS ON 315" MARCH 2016

(In Rupees)
Particulars Ason 31.03.2016 | Ason 31.03.2015
LIABILITIES
Capital Fund 2717400.13
Add Surplus for the Current Year 569111.00 3286511.13 2717400.13
Employees’ Subscription 26327086.00
Less Advance Recoverable 3461125.00 22865961.00 21323233.00
Employer’s Contribution 29363529.00 27657676.00
Audit Fee payable 575.00 570.00
55516576.13 51698879.13

ASSETS
SB Account 1867669.13 1882522.13
Interest Accrued on:

Special Deposit 28994.00

Short Term Deposit 9197544.00 9226538.00 9335680.00
Receivables 9166.00 8962.00
Investment in:

Special Deposit 1333059.00

Short Term Deposit 43080144.00 44413203.00 40471715.00

55516576.13 51698879.13

Palakkad
02.11.2016

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

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

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

Dr. Jacob Chandapillai
Director
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FCRI CONTRIBUTORY PROVIDENT FUND
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31°" MARCH 2016
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(In Rupees)
Particulars Current Year Previous Year
INCOME
Interest received on:
Special Deposit 115976.00 116373.00
Short Term Deposit 4585653.00 3735001.00
SB Account 16956.00 14532.00
4718585.00 3865906.00
EXPENDITURE
Interest on Employees’ Subscription 1811065.00 1664863.00
Interest on Employer’s Contribution 2337810.00 2101813.00
Audit Fee 575.00 570.00
Miscellaneous Expenses 24.00 0.00
Excess of Income over Expenditure 569111.00 98660.00
4718585.00 3865906.00

Palakkad
02.11.2016

Dr. Jacob Chandapillai
Director

Anshu Prakash, IAS
Additional Secretary

Chairman (GC-FCRI)

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

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

-4




FLUID CONTROL RESEARCH INSTITUTE 288 ANNUAL REPORT

AERB
AFPO
AGA
AGTU
API
APLAC
APT
ARAI
ASI
ASME
ASTM
AWWA
BARC
BEML
BHEL
BIPM
BIS
BPCL
BS
CBDT
CFD
CGPM
cl
CMmI
CMTI
CMWSSB
CNG
cop
CPCL
Cv
DGM

4

ABBREVIATIONS

Atomic Energy Regulatory Board

Aker Floating Production Operation

American Gas Association

Air Generator and Treatment Unit

American Petroleum Institute

Asia Pacific Laboratory Accreditation Cooperation
Averaging Pitot Tube

The Automotive Research Association of India
Archeological Survey of India

American Society of Mechanical Engineers
American Society for Testing and Materials
American Water Works Association

Bhabha Atomic Research Centre

Bharat Earth Movers Limited

Bharat Heavy Electricals Limited

International Bureau of Weights and Measures
Bureau of Indian Standards

Bharat Petroleum Corporation Limited

British Standards

Central Board of Direct Taxes

Computational Fluid Dynamics

The General Conference on Weights and Measures
Confederation of Indian Industry

Czech Metrology Institute

Central Manufacturing Technology Institute
Chennai Metropolitan Water Supply and Sewerage Board
Compressed Natural Gas

Conformity of Production

Chennai Petroleum Corporation Limited

Flow Coefficient

Diaphragm Gas Meter
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DHI
DoC
DST
EEPC
EMF
EN
FCRI
GAIL
GEECL
GTRE
HAL
HEC
HPCL
HPGCL
HPHT
HVLR
IAPWS
IEC
IEEE
IESS
IGCAR
IFT
ILAC
ISA
ISO
ISRO
ITEC
ITS
KSPC
LOCA
LPG
LPSC
LUAG

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

European Standard

Fluid Control Research Institute

Gas Authority of India Limited

Great Eastern Energy Corporation Limited

Gas and Turbine Research Establishment
Hindustan Aeronautics Limited

Heavy Engineering Corporation

Hindustan Petroleum Corporation Limited
Haryana Power Generation Corporation Limited
High Pressure High Temperature

High Volume Long Range

International Association for the Properties of Water and Steam
International Electro technical Commission
Institute of Electrical and Electronics Engineers
India Engineering Sourcing Show

Indira Gandhi Centre for Atomic Research
Indian Institute of Foreign Trade

International Laboratory Accreditation Cooperation
Instrument Society of America

International Standards Organisation

Indian Space Research Organisation

Indian Technical and Economic Co-operation
Intelligent Transport System

Kerala State Productivity Council

Loss of Coolant Accident

Liquefied Petroleum Gas

Liquid Propulsion System Centre

Loss of Unaccounted for Gas

A
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MCGM
MFM
MIS
MoEF
MSLB
NABL
NG
NIST
NMi
NMI
NPCIL
NPSH
NTPC
OIML
ONGC
PTC
PVDF
R&D
RDSO
RGTPP
SCAAP
SCADA
SGL
TCS
TERI
uL
UNDP
VSSC

4

Municipal Corporation of Greater Mumbai
Mass Flow Meter

Management Information System

Ministry of Environment and Forests

Main Steam Line Breakage

National Accreditation Board for Testing and Calibration Laboratories
Natural Gas

National Institute of Standards and Technology
Netherland Measurement Institute

National Metrology Institute

Nuclear Power Corporation of India

Net Positive Suction Head

National Thermal Power Corporation
International Organisation of Legal Metrology
Oil and Natural Gas Corporation Limited
Performance Test Codes

Polyvinylidene Fluoride

Research and Development

Research Design Standards Organisation

Rajiv Gandhi Thermal Power Plant

Special Commonwealth African Assistance Plan
Supervisory Control and Data Acquisition
Sabarmati Gas Limited

Technical Co-operation Scheme

The Energy and Resource Institute
Underwriters Laboratories

United Nations Development Programme
Vikram Sarabhai Space Centre
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Yoss dold REd 3EICYT, UTdddrs al
28dl qrftfe 3 4o A e BT THA

el To[SS Doldd Rd SIS DI 2891 ATND 3T d3& H 3MTUHT WHIT B gU 3R a9
2015—16 @1 dffe RUIS YA B H AR BY 8 &7 & | FHEENT af) & SR AL gRT
T @ TS IUARRIT 3R 93 Ugai dol Telge Tall SR Ud Hdg &3 # sHa! Rafd &
A 2q fhy T vt @ @iRT 39 RAI # far wam 2

Fell 919 1 Sifeardr fard & 9uf § ol & 93 uRRerfc™i, wRieor ug 9—vell 919 &
IR Y JTGI & AU, YR SOTGI & AT DT F B AfhdT H 2 ST8T R0l § Bl Al
HET BT o1 <A fBar ST © iR 31fd Agayel w0 | Tal A9 H Tgs @ o7 @ ©U ¥ rdd
B AR ATTeIHAT H Ifg g 2|

T I8 ool B H I B 2 b YHRIRIREE 7 AR I ¥ Uogs Yall AT iR
=0T § GUR B Aecqqul YAd] 79S8 | $9 Hared Felddl ® A1 Foss Tl B fory
A RIS gfaensit & FHM U @mads e gawer &f ff 9979 <@ ¥

H a9 2015—16 & QR WA I Ygg AfAfARAl IR Suaferl & fawg § dfera 3
AT AT |
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THHTRSNE = 30 JfTARe ToRa ol H 23.58 UfTerd @1 gfg &5l @l & |
o 3O U 92 H 64 TR @) ghg IO DI B ST b U ARTEAI UG & |
o UHHIRRSNE &I ¥d vd 79 uRRUfE # qer @e dfcd & TReToT & fory #9991 R[aeiiR

UfeR BIURIA o1, HeThe™ A Th A< I 87 & |
o UBURIRAAE 7 Haddhad JdeR UldR @i & [Ty Qe @i dled ! faeasq=Irdr qRiefor
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e Gl P D gad U B AlSH Pl AN B 8¢ 119 YexeHe HifeIed Iuarvl & faar
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RECECH
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Q]I Al dfcd aelFR UlaR Wie &1 Ud S1farl 9T 8 iR I8 GRel & Aok Ud
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ASHIBIT IV AI8€ ddda Hiexl & [y 95 @eflderT glaenr

UHAIRIRANE H AZHIhE, ASS odd Hexl iR THIRThd dellsierl @ U Tdh Ao
S DA TSl WU &1 TS | I8 G g & § Bl T3 @odier § Aeed gRT Al
IR 2 | §9 TOTMell BT JANT R gU FfeiRad deflse fby &1 dahd @

o JMSSAl 61094—8 T ITTAR AIGHIBIA & AT DI ADBUS! W] Hice DS |

o IMSTH! 61672 B ATAR WSS oldal HIS B ADUS! Deflae |

o JMSSHI 60942 T IITAR UDHRTH Delldc] DI ADHUS! Dellsqe |

o TN /dIecol BT HllgF 3R TS THIHR |

A




Yoz dold Rud sIcye 28di arffe Ruid

wrevd! A fafics (vasiiver) @ fog i s 8q dv—a@rgd sif (Taqyt)

THHIRIRAMTE = H¥9 THOIUd & foTg 19 g IR—ol@rdhd 81 (TeRusl) & Hae 4 T
Y T & | THHIBIRAATE B RUle WidR &l T8 |

he giglas 19 HeRT ¥Corl &1 dargdar

THHIRIRSMTS - #9d 1 & oy 99 e weei &1 &1 7HE ohueie &1 8 | Id Wdh
fae 7 AT el BT JEIRIeT fEAcEE &3 H @l 7S o | I8 B 60 g BUY Hed Bl
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P AT I O R8T 2 |

vHHIsINang &1 fAfdse gairemer (gl dAgicrst aven) & wy A #r=ydar
&l T |

THHISRSNE BT arg, el 3R STal Ad § Uolge Uall A Gl & foly TIUHRITS & %0
H eaTE FACd & AedH 9 Hdg SAed DI IR TR [HAT T 8 IR AMen e
=

vdlanvanTs faviT 2025
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IR STHel | feferRad s waIfg ey U
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o ANGS! ARV BT JANT BRI U A dicd H UIRISIHAAG & Jeaihd 3R
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YT Ifafaferar
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9zg <19 ary u¥lerr gifaer (vadivelve) sk fds cer

TIUIUEIN® = T 150 SUBRN BT DHetlse / weor fhar fad Jer Aey, 999,
PR & dicd sdie o | ACIfeld B9 & TR Faell Uh gRaTSt-T W fAerfe a7 18 | o,
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STl eIl URAITSITeT
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SERT, Fal #ex fFHarn, dica fFmiar s sifos Sudihiell @1 @ dul-i enfie off | |
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doT ¥l FIITeITeIT

YITTRTT # A= SUMRhIR & 291 Tl HIexl &1 Bollged fhdT 7| 919 g WX 919
H S WAl & o1y WR Ui &7 gRIeToT far 737 | SifcHrarsd &3 & Wel ¥l HIexl &l
FEBAT B foTU THIE fhar 7| SURRH & IR A TSR, BoiRT 3R #9 Raria
g fofics, oM R 9 fafr Suwihiell @ foru vore &rf fhg 19 |

ged oidl Yol JIITeelr

&% Toll Hiexl & Dellsed 3R dical & T g8d STl ell TANTeIeT §RT fhy Y € |
HHY ¢!, ORI & fory ddice aRRIRY qaee 2g Heiwgeiel gai &l 1 oiefor faar T |

faely a1 3k aRATSEIY (THged))

fo<ig a9 & IRM, 6 faRIY 9eqor iR 135 AT W&o &R R® fhy T A1
STHRBIAT DI ATATIHARN & MTAR W B & oIy ©: gIH e Wi TR {6y Ty
31eraT | fhy T | 74 e &

o TR Rl dfca wRieror, ReT @i dica qRIeqoT &1 Fiaen

o N dfcd & Silad Uieor &I giaer

o  THTTSVAVH Al & IR dfcdl &1 e rgAre uieon

o O ARIH H JoliRie Raa &1 fwres uleroT

o TCRIRIY / QYA qRIeTor Fiaer # e

e 20" UE! JTHR Tb & dicd & [T hralol~ie GRIeTor Giaem § Femes

fo<f a9y & SRM, 4 73 URIGHNY RI B g IR I A & W B T | IR IR
RIS O B9 & faf=r ==of # 21 3 wfie &

o HIRT WSl CF (V) W Aol SMeqIT

o HAY UAYISTSUS & foly Uelldfes arg H GReT 18 dicd Bl ge-iaal uRiefor ()

o O TTIRARISUS & forv STey did dfed T gg-iIadl UXIeTor ()

o AN Ve sfew @ fofv Hieivs dica & fory gfe wrsfaerd wXieror (7am)

o R & oY AeTse wierer Gl ®T Wi SR

o QU & o S a9 ueror gfder

o  WRAT & forg Tanford dfca wiefor Flaewr fesmse

o IR & oIy Tqanferd onfel Rleror gfdem &1 fesse
gafarefi A gaTerTer (SR[ud)

THAISIRATS &l GATAROMT AT YARTIICAT eafs Ud drssed ORI, Bellge 3R Gard
A9 & & F H W & | SRU RIS, it SONIReT I o fafha sumoi ot Soft @ a3t
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3TN & UeaTq died BT T UG U ATgdhd IiTReH Fenfed o 2|
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39 WU & I A TAUINEL] (ST @ I ATU) DI URIAU BT ATaRISHATAT Pl GRT
B B for UHARIReTE # e fohar war| dfed & Wie IR §€ &R & SR sruferd
Al 3R TE Y& B @ [y U MR TRFelex JIR fhar a7 | wiefor & SR dishar
AUGS B U BT SHCUA [ fohar 1 |

diea BT g1 fhar 737 IR Ugel aRUT & U¥IeToT ¥ Juferd et ura =8 far <
TPT | THAIIRINS BT Afshd YRERT & 1T dicd | |41 Maegd [Ny fhy 7U 3R 3fdT,
dfcd 9 JueTgAR st fabar |

THATSARSATE Bl Jel DI THI I Bl R H Alhd YHBT o dICARAT A U URINT U U1
B3N 2| Ao, uhdlemens &1 s it shfvard, i, SRUIE) e Heared, drdaa—Srird,
HHYAU 1 IR 2 F U uF # = Jfaa fFar g & weor ardma § SR @ o
Haell gel B TR o iR oI ¥ W9 H Wi § AP HAFIIT R, T GReT 3R
fafram™e STaegdhdrsll ®I qRT & § eIl Ua™ & 2 |

7.3 HIZHIGIA R AISS ddd el @ fay e 43 defide gidem zenfia

COIR S

qIghIhIA, ATSS oldel HIexl Tl ThiRcdhd Pollsicy & AU & oy THUIRIRIMS o
ADTE! DS UUTell RIMUT & T8 2| I8 &y 719 SIgHel @ Ml Bies dhalged & forg
T =TT YoIell © |

HE WFGT, ST B HIYF 18 UHUH YUMTell bellsied & oy RIS AFdl 2g U
TADISH AR, NI e Had AghIBM IR HaH UdIRThd dHallsdex AN Hl & |
TE g g1l & & {6y Y oiffee # waudive gRT W qfid @1 TS ¥ | S YOl BT WA
Fxd gY fr=forRad defieee fag o dad &

o JMSSAl 61094—8 @ ITTAR HAIGHIBIA & AT DI ADBUS! Wl Hice DAl |

*  JSSAN 61672 & ITAR WSS oldel HICRI Bl HBUS! DAl |

o JMESHI 60942 T IITAR UDHRTH DAl DI ADHUS! Dellsqe |
* TS /ISl Bl Dells 3R IMSHY THATBTRR |

7.4 UGHIANRSE gReHIV 2025
THAIRSTE §RT U AT DIV SRSl AR [HAT T, $HSD! IRl & w9 H =01

®. 1 A, AU (JATTER) Tl IRAT faqer AR | (SMg3MSUHel) & AdTf-gst /
FHouta & fen—cer 3 THHISRIME & foly Tar =71 faod Saast GaR fd&ar 1 o |

IR FIh TS & A1 U 4% 3 DU SRITASl IR Ha ¢ F=iferRad eal o

&I <1 &1 g forar T3
.

e THHR WA WS H 8% fHdl &1 8|
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o gfeepror VAT BT T eh! URSBUT Bl ST b |

o MY & BT YGIDRT

o TUATHIAE Tl IR IAMAETATS IFAGT & forg B

o IYMIHRI & Wl ¥ Higar eHdrel § gfg

o ey fHioT # gfg

o WA WTEHl & fory orfer fauor &g if

o TUTdT Af¥b §<b b o A SR A B AT

o TP qY IeHI DI SIS IR B ST Fdhell & 3R SHDT fAZeiyor fhar ST A B |
e If¥® TER

o ) TIRsIfA® IS IIRW &t

TRT IUAIHISI H UHRIRIRSATE & aR H ITh] MM & Fag § Brsdd A1 fI+ grasi
IR R W Ugel U fhar |

fafr=1 exuam ok faar—fawert & uvarq eiftm gfedT exaas TR fFar T 7|
THAISTRATS BT AT GRCHIV "Tefgs Fal HIENFdl § d¥ad wU I A 3R fawad-a dar
gerdT a1 2 |

7.5 UHHINRATS gRT fAsRa 98 Mcie yae &1 9T &xd gy reiid el onfd diar
molde (QMRSNE), RUR 4 TRIwTa &1 defld e

A W ARSI, TIGSIITS, AR # fAfa= SThR & TR BT Dol fhar
AT | THAISIRSNTE §RT IR AT 11 U dg—TUcie wde &1 A9 &g YT f6ar T |

Sellsed & foly WITh JTTell Ugell IR AT &1 T8 off 3R uRomd Hdrveid o |
7.6 AEwdl 19 fafics (vasiiva) & fau 49 eags 2q IR—d@rda g1

(Terggsit)

THHIRIRAMTE = H¥9 UHolvd & fog 99 8 IR—ol@idhd 81 (TeRuol) & Hae § Tdh
e T © | UHINRSTE &1 RUE WbR &l ¢ |

THIISIRANTS < 39 AV &3 § U9 fhar g IR gRIATSHT &I Ahadl I U IR TART
BT TS BT BT FHIT 2 |

7.7 d wigfas A9 AeRT KAl o) demadarn
THAIRIRRTE 7 # al & forg 3 HiefRy weml @t <1 v oramadien @ 2|

Tl UTpfiies 19 HICRAT WAl Bl I@rusie gqardrs & 4 &l 75 o7 | I8 HRI 60 A
TUY g BT AT 3R SH Wi 199 A 3iifSc & &3 § ThHISReS & foly ANl yera fohar |
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T & SiF—4 (SRl SiF) & fog I Ml et @ iffefeT & foy aRas Afaer &
DI 3R TH UHHIRIRSTE §RT F9I | IR a1 171 | I8 MMQLT eI 70 oG BUY o T T |

7.8 SicHHIggd 39 WiEav & fay vl Aier & o & ddg 4 49d BrIgwe @
| faarR—fawed

9 vy w® A9 wegwR & ufaffeet @ @ far-—fawet fear o) sienfie wfta
Tg WFEHY AR (MEcrsayud) & TRMHRR™T 3R UHHIRIRATE & 1T Udh Collhi=h T A
D TG | IS HRYCYA Yo[gs SRAMAIRT (HIUHS]) & T B HR &l © 3R I
TN IET 2 A 7 | oS @ wfd & forg uRfe faeR—fawed, sridst Hiwg den uefa
P11 T S R&T © | THRIBIRSMS g8+ dnTd W It Fall Aex & f[adrd & folg 394
HIfIT FEANT =g I g & 9 H |

7.9 UHARMRNE & fafds gairemear Rsla Agidicl v @ ®u § #=dl 9=
A TG WIfd RS

faeml ASTArS ff, 2009 H Bg TRER & UIAHRT gRT U BT 1er@r Fied &
UgdE ®RE BT YA & Sl WRGR R i /afffaay, derddon @iaisa R vd
A &RI) R AGIGH (MR gd A10 el 3 I e) §RT Uad WIRE iR ddh-ra! e
@ IR # AIY & LR AFHT BT g9 @9 & oy Sfod aw987 | wdived &1 dfarg, a9
IR IRART, THIRCD, IeCRATSS AR ATSAIA, SolfdeRIe! IR FHfesH, HieT ey IR IfSAT
Ae?, DR IR oWl Hiedl @& forg wuwens @ wu # Afde fvar mar ) aRa # fa=ft 0
e Bl Tel & fory fafdse w1 favar am 7 |

HETATST BT Hecd HIPT &3 H g8 AT 2 3R fhdl <o # Uad, e w0 I =g
TATHATS (TS AgIefon W) § 3 9l eramd Ul goiv @ | JfRISET 9R gd #79 |fAfd
(FTRMSUITH) IRER AIAT T (THIIRY) o {B TS ADI T Fdg At il "IRURS”
TAGHRATE DI IR # e 81 8, & oIy STReRl & wu ¥ "Ffde dwerd” & giedio
BT MR fohar B

FeIgS Tell DI FeIhal SN H HIh! Ae@yol JfHeT R § &k I8 ar<d § U6 Jahd
AT IET A1 AMUES & Sl b IATRT $1 o AR A1 H Foias & | o, IS Ad Bl
A A BFT $od Rl © | IR SRBR §RT THHISTRIMS Bl RATIAT HT Ie b YT Fiaer
BT GO BRAT AT Sl Y, STed 3R Tl Tl AIH H Gl A BT A UG B | ARDBR
THAIRTRSTS & Gell AHD! RATIAT 2 B! IR &7 a9 fhar 2 iR 39 v wR o wofss
Tl B FIARTRI & U H fIsfaa faear 2

Tl HATT & ATETH W A& HAI B IR UG (BT T 7 R I8 fIeRE 2
7.10 sfear sShfsaRsr @i o (erdsoaes)

Ferd UHHIRIRENE o Fd9), 2015 § s H 3Meguavd (Sfear soifaieT |k o) &
54 & 9 @ SRIF Sod Welfal AT (Sararst #ie) & &= § 98diT & folv Wi=id aToTRi

D W ARG B GEANT Al SITARNE gRT AT Teb HIILeAT (el #oT) # 91T forar | /
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feerd 9 ST (Tass)) iR did AAde] & A1 sWeR TARIE § | 91T form |
RO UeT dI 3R & Afed (R SeT) gRT exeR {6y MU 8iR did uel &l ufaffea s+
SISl g1 b T |
711 dSR JRTHA IRT — QUGB 3ffurerE, iid

TIeR, 2015 H HAH QUHU SRR QUH, A0 & IR 7 996 aiffe dev Jeaiad
BRIHH & T & BT H Foss FAAV WY FRAH, Yalddhs Bl QRT (BT [T a3 39a faeq
TR & AYTHael A AgRed wU I AT 7T o1 | 59 AR BT BRI &5 YTedl & oy Yuhyl
IR AT To-aGdIY qAT ITD] AFUAAT 9001 FHAVH H aararg o |

Iied & I I 7 o
o Il & A1 UHHRIRSTE UihATel & rguTear @l Y &R
* EAR TS RHF0T iR Repfs It ufsharsii &1 Fiem &
o QUBUIRT e ¥ Ulell & fwred o1 S A
o UHURIRE H Ve UK ®RiGA & aR § Ag-T

A BRIHhH AhaeldIgdd Farerd fhar T3 |

7.12 fa= sfear gmeq v ugeli, 9 feoof)

UBIISIRATS o W e, F9 faeell § 9—11 fAFaR, 2015 &I JARTT 9N ST 9T
(SIvgens) eI mard fa= fear (SENT Sd) FW e iR ueei=i #§ 9r7 forar |

10 feHaR BT Th-AIDB! T & SR SR BT THUIRRATE GG IRGd BT TS | HaNer
3w fear, Tauadl R saIfe @ Ui e o wefel &1 SRT fhar | Thucre, e, d
fiheed dom @3 oy & UM 7 ThHemRemE & Uil & |y Fa—fAemy foar)

713 "I IS HAT BT SINT

At S TH RIGTaR, 9991 ST H531, IR SERT U4 ATdoi=ie Sed HaTold o 31.01.2016
BT THHIRNRATS BT SIRT fhaT |

e, THHIRIRANS o AFHR W31 & THe giaumsil & aR § e d8d H IRl IRgd
B RTH THHIRRTE & IR IMHEIRAT 7 9RT form | S8IM ThHIeRaTE @1 Jfawmsii &1 SR
e ok TRl &1 Jeaie | #3019 Ui & JdaT & w0 H Feed & 9 ih
J3H T B |

7.14 339N, IO U9 =T HATEA, ARA GXSR §RT SIS H JFIfora Sararsi
e
IO AT (S1eTT) 1oy d ST HATSd o Soll+RRT Saral & A H gig &
% foU U Usd @l T |
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ARG ok fFafa daee oRug (EEURT) 9Rd WR&R, 91forsg Ud e J397ed &
it SN &= @ e fafd Hadw uRvg & wu # Aed Ma g1 =i 28 S+,
2016 I PIFGCY H Yo W] T BT AT (6T | $9 Ui R & e Sl
qAT IRUSS! TARTRITEARN & dre 9D HoTqd HRAT TAT AT GURIRAT & A1 ggali | uferd
IRERI AN iR Surai R farR—fawet A o |

frceTd, THHIRIRRES BT UeNfTe! 966 H Udh Ude awhl & U | I fhar Ty o |
IBI7 UBHISIRATS gRT AaRid Wenfifeal & IR & I/, THHIeIRIS gRT Wenfie! faara
qeI Gragrl & UKAT BT Sooid fhaT | $9 YAl Dl AIIsi §RT |RIET 14T |
7.15 SHA HYcc, SISIARATE AR AWH HAgHI §RT AT Fad e ¢4 AIGH

gRads G4l v feaxfa srtemer

9T, THURRITS Fad e} U4 HIH URdTdT & deg H Uh qrforve O g
SISIIRAME (THIIRY), TR # 23 RAcdar, 2015 BI SMANSTA fhar 137 o |

IITgw A SHA B dYT Td, SHoll Y GEEA G (A53ARE) 3R BHEgH
J HYh WU W |ad UER U4 AR gRadd el Ue e SRIRE B oA 5T | 54
PRITTAT H J&I wU I 79 319 IURie yeed, el 88 arg YIail a1 Wes Sid W &1
dfed PR Y Aad ™l W faR—{awet faar |

fC9d, THIRIRGNE gRT A0 99 H W Siol’. Hedl U W &l AR wY a7 137 |
8. faumr
8.1 Sid Well YAIRITAT (Sscguhye)

TN / Defld I BT IR

fafi=1 sienfire &=l & forg 895 Well Hiex dT 338 =T dical &1 IcuTe HeAidh b
T |

H& IUHIHI

TR IYARDIAT H Tl TAT 19 &3, Sl [JaR0T &7, UiaR [I5, Ud e, JfcHiacd
IENT, el Aiex fFHfar, diea FEfdr ofiR sifm Iudhrell &1 gqrg duf~rai enfie ¢ |
U Beotiic, Usd B, TIEl, ATHhITTdl, THRNSUd, dholed, Jdv" Tolld, SO, fhoR,
UATSC!, TaUUd, TeTUIgadl, UUT, JMESIIaTR, ORI, UIR SISAT Solfa TR SUHIRH ¢ |

ScgUBUc bl J&F Tfafafera
TARTee | oy U g Iy e = o

o SONERY faRivsi & forv fAa¥re wu | IR TR fieie ega &1 deflae fdhar T
3R SfERT el aMfvads IHeTT da (MSSIRIITSTR) §RT $HGT Aed faar 1T | /I
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o I oy &M 3@ W gHD! eHAT & forg grem Reliw dfcal &1 udieror faar 3 |

o  IY oiis sfour seRead wi for, 9eRIe & fofU 250 & 600 UHUH AR & Hoel U
JCAID Tl HIeX BT HAlgee fHaT a7 |

*  JUA 260 H Pl TS ABINT & AJAR M@ B & oI 150 THYH 3HR 100 MHR & S
dfcd &1 IRIeT0T fhar 3T | g9 dfcdl &7 gRieroT HEfanR &R Afas w9 9 far T qer
qRIeTT H9H 1 <fadl wn. fol, drerdrr & forg far T iR Jua @ gfaffear g
ey fear 4|

o I TAHRN diaR diolacd folffie, TodlR & 12" | 24" AR & I[g™I &l I FMU =G
eToy fohar T |

o HAW I dgied Ried W1 fo1, g1 @ forg &1 $9%14 23U HvHfed Tal Hiex &7 uxleroy
T AT | SYBHROT 600 THUH UNIETOT ofisd § uNiferd g |

o I{H UAUSS! W3 & forg 8 faRi ficie ey &1 delideE fBar war| fuee &1 mam
TTIRIRIETST #H 700 YASER] MY S¥Rex & fory foham oimar 2|

o IV ToideiHce sfdaudic Ut fol. & foTU 150 THUH ¥ 450 THUH & 52 e KII=d Tall Hiex
BT Dol fhar TAT 3R 3T SUARHT TIGRIISIS TS o |

o I TH URN Heore (fSam) ui o1, §RiE @ fofg 900 THUA Soldgl AiHIcd el AR |

e IO WR "H Sxglol, TAT & oy 700 THUA iR 800 THYH MNIGISH i & Hellse
fopaar T |

o  HAY I SEHCYA, AT & 7Y 700 THUA 3R 800 THUA IIRIHISH WIc BT Dl lse
febar T |

o 7Y famar (Efeam) wr. for, Mar & forw 800 THUH 3R 1000 THAUA SIRIGISH w@ic IRidel!
BT Dol fHar a7 |
iR 6—419 giav wite @& forv eil dlvicl ®lld o7

ISR 6 A Taisd & YR & fofg 8 | AT 9T X1 AloTd Bl FSIhdT UiaR e # e
FEHAT & UGeH H HEgdqUl HfHbT FHIT & | YICRIle AMdl & SR FfeiRad & fdhy U

o HuY Al YR Ursdacy, WRIGHET 12" Tell Alolel

o HUY fA=pT 12" Yol Ao

o HYH FISMIeTR TSI 16" Tl ArTel

o WA THLURIRN gaifded diaR 20" Tl AroTel 3R 12" Tall Alofel
o HAYW HIIH Ygs dicd AR Tl Bl 12" Tl AloTd

o W UiR Wi Efeam) for, It 20" war Aora
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3/S¥ NIgeY ANl (qUer) & forv gdleror — weq yd (g9%)

IATE IFAAT & 9N & ®Y H IOl A4S & AJAR [rforRaa faRiy e foy 7v | g9
QRIEVT DT A1eg YUY TS, gag gRT fbar T3 |

e 3" 3R 6" gcX Uolls dicd IR IR URIETT, Sfch URITUT 3R ot g1fe uleror foham = |

e 3" 3R 4" TIc dfcd W b dred R—UfhT TRIeTor, Abfde TR dom fhaerd g1+
TRITOT T T |

e 4" 3R 10" A dled W fhaerar g9 gieror fhar T |

IR Reflw dfea &1 udlegor

3I=ENTe ITM, JEASEIE & foIY 50 THTH JAMHR & Y GRel Relith dica &1 uRieror fhan
AT | 39 dfed BT GRETIT 10 IR & TP Soic ad § SHG! &HAT & forv fhar 7 | gieror qidRiy
25 § @1 TS RHIRY & R e | forge, e IRR, diu—am WRR, R—FAfT IR siR
A fev=mst &1 |19 fhar ar | U AR uRieTr fBU MU S oI WU W Bslbics URIeTor o |
FaRis T e D

IRTET UTEdl & forv fA=falRad & fhy 71w @
o H{Y dicicd GAMRIBHI, gas & foY 3" H 12" 3MHR & ©: AT dfcal &1 qRieror fhar

RIRIN

o  HAY Yol deld ST, IS @ oy 450 THUA & U dfcd &l JINIHIgd Afed uxierr fhar
T |

o  HAY A BRR WIS HYHFRT, a8 & oy 15" | 10" & 3MBR & 9 HIHCH
Tl Hexl B aeor far T |

graifora gieFiorr

IR s TR 1T (TRUTSIIEH) ¥ A= SR & STel HIex WRIeTT & (SSIe, Balde,
RO 3R WREd & oy o U g uRASHT SR WTORd © | S99 UAAISgH Hie”
BRI, e, T8 H WIUT fHar S & |

82 Gdl ydud &5 (WsseyuH)
gervT / DAl I BT GV
o T dISl, ofa Hiex fdfarel iR sifam SuhRl @ fou Weewud # 15vagH o
150THUH &T Hoft § ST 2350 STel AIexi &l URIeToT fohar | faff= Stat arst @ik
fafaretl & forv faff=1 PR & 9T Hiexi & 32 el BT dg-adal gIeror fhar 17 |
o fIfy= fmfarsil & eRe U9 g el & 12 AT & UHHRIRSMS & Hied AJAGH
HRIHH P Ifaid Bellg™ iﬁowTraTlma&HGi?raﬁtﬁﬁ@ﬁ@?{WW/
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PRAT AT FST8IH ag=radr gRieror Sivl fhar 81 3iR Argfesd wu I g 7Y HIexl W)
TP AT T B A1 WG PIAT 3R R WHRIAr AFGE AR BT of |

o AT fagR dfex dicic wiic § 700 THUH, 1000 THTH 3fR 1600 THUH IMHR & I
ICAID Tl HIex &7 3ATss deihRol fhar AT T 600 THTH ¥ 1500 THTH
HTBR & 8 AegrilTdh Tl Hex Bl [THARY, faeell H faeell St 918 & forg e
o T |

o  H{W U= Al Uifeled dfey A@s US WISl ds (Wuie<guausdl), fRidmie,
I8 P O] SIAMAYE J9 § WU I9 UR 900 UHEl MBR & Udh Soidel Hied
Fell Hex BT Beilg= BAT AT | 39999 SI5U & cdig Foll HIex hl gRexY Hex &
Y H 7T R

*  IBAPRI TS THA e, KedTayRd H UG I R 1200 THUH TAET DR
P TH goldg! Tell A BT Dl fHdT AT | HeH ol Hiex & ®U § delg—a3ii
JACETAINTD Tl HIeR BT WANT fhar T3 |

o H{Y IURATA, difea & folg 1000 THYH UISY elfee UR YRS fieie exd (TUrel)
BT INAAZS Doz fhar 17| THE RMU=T 31 ael 8k v gl ds o
Jed AU <disd Yol Hiex X1fud fhar T | s9 el Hiex AAfgd woren
& Ulddhe Sd Tl TANTRITAT § Dot fHar 137 |

7 wfafaferar
37 Sier HFead [avaiyor

o AR STTMRY aRigee (@ee A DY AN AR Ao e, o
DI BIRI FURT) B AT T cad BT [qeeivor fBar 737 | SIAIvE Here™ sars 4
I Jead gumell § HIF B 3R 2 Ui I @ 1S Udh BISSC dedd WU,
geipac s fSellad! gl @ 1l 2 RedaraR & 8iR $9H 200 TAUH, 150 TAUH 3R
100 UATH 3MHR @I ol ¢ | I8 "Acdd YUl A9, Hs, I, Chi, S,
ol s & AEayol &3 Pl GRE Y& BT © | AR STel AT IO, ST
qeqd BT ATy IR IAERIAT 31T+, WSRUT UG GfURT efHeT, 319 ST |1 &R
BT TOTTell TS BT THHISIRNS §RT fsIre=T fohar a7 de TadivaisiR @l SRIToT
Tq Wcad H |ad ded & RweiRer @ 78 den fAfr= o Jat W srufea ae
H gD STl AT YT BT Bl RIBIR & 778 |

o THNIRIRAME o wcdd H fAfi R IR YATRAT & SR Tl JAIRICT BT bl B B
fore TRt WIRNTS, |1l @1 AT St Sedd § U ey fhar | I8 uRASTT Seadh
H e FIRNT &gl @ Ugee xe & fofg &1 715 off Alfdh STl & BRI Uy IR
DT R A1 ST 6 | 39 RIS & 9N & HU H -cad [Jeeiv & ol wRywh AifeRR
& I | WIS SONRIRT BT Uf¥Ror veH fhar 1 |
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o I adRiiva—firde uastt fafics, vfdsr @ e1ffF Sal Acad &1 MIMEuasi—116
AFGS] @ AR TIdIAsIR HAFICR] & e 2g I 61 Al iR s
JMBR B Sd B, HIGGT T el cdd T JETAT HR, UISY g AMBR
ASTHdT BT S ded, Rbg™I & AfI= &3 & 19 $exap-aeH, RIS vas! A S|
@ ITFAR UfthT erar, RoddiaR emar sanfe @ forg faweror far 1| vegAsya
H ReTsa BlsSc Acdd UUTell T 632 BdcIR 3R SAGT T 60 fhairier
BIgRC UISIUT &I cdd © | faweror & forg 17 AT ot uRgedl R f=r fha
TAT o | THHIRIRATE o g A Sl Acad &1 fagemor far 2 sk Acaa #
T WEEAT BT GIAIGersR Pl IO AR AR 1t AMal # 3uferd a9 W)
JMIIDH STl TR U HR- & foIv RImIlRer &) 78 o |

geror gfagrsit &1 defiweor v garorT

o HAY I TSRS, AR B STl AIeX YRIETOT GIAeT BT JeAdh AR TAOM fa
T | I8 YRIET0T AT AU 779:1994 / JTSUAAT 4064—3:1999 & TR 15 TAYA
25 THUH 3MHR & ST HIesl R HISRIT ISl YR, T19 81 UNIeT0T, G4 rge-d
TRIETOT 3R TE-IaT URIETVT & SHarerd H e ® |

o fRYR # #AfgT dfex Ffefomie fafice & Tt Hier wieror 9 &1 defiaxvr | I8
RIET §9 dieed Ugid | 15 TAUA W 100 THUH SMHR & Slel AR & qRIeToT
# e 2 |

*  Flch BN TYUW AR SHI, AR Pl AR ¥ HAH SR YFME, BIGEE
Hael § STl HIex UNIET BT Jard el fFRieror faar |

8.3 o el TATTTAT (SNTBTC)
wfafaferal &1 9

U9 19, SHe Forde, R, Si5vdud, SORvd, TauRIT, §19, Tnsd, 81O, SAXH, 31N fof
ofe safe SR AT SUMIBRIT & 291 Uall ¥R &I YARTICAT H Boilse fhar 1 |

g wfafaftral § wfia 2
o  IYY 3T Jifae BiuReA & foy w1 & wU 3§ I BT ofd gU IR g9 T
P foIU 0.3 TH/ABHvS B Tl AT TR Tl W BT GReT0 fhar 13 |

o TR Yol Hiexl & °cd HUSSI bl YO | 919 FoAl HIexl bl g-cd HIUSS DI ool
T yeIfora b AT 9 weld Tl Bolldy= I Ugel SURIURIUIINTS $180 HIfSTH
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o  Thd dic § A9 UgY 8IoR & 24 AT Tcdl HIex BT Bollged fhar 137 |
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H e fhar AT | SRS, B Tl JAMAAGATSI B YRT BRI B [y ofd H Th Y]
(WR, T9 &R A9 & forg Iuaxvr |fga) IR fhar 1| ReR aRRefY & IRM taeier &1
JMEATAC BRA B foTU Mg died WaTd fhU TV | Uferd g9 9 a1 # RIS ufoiifed
Y gRT U fohar 7T | weror defgs, SIUH STt Bl gafdgd g} iR ReRfed €e oo
DI FEIAT T {HAT TAT| U H Sffciaed WA & IRE Rold dRR & wY H BRI BT |
[T difed™T gRT dfcd & SR AU el 3R <19 BT AsHered fhar 1 | Rer aRRefy &
SR (dfeq drel 150 ST AT 3R Fefgs 6 165 fhalmH /HEHICR2) UFelex HI URIer
U ¥ 3T fhar |

eifea uol <& (Yuoll) &1 |l Iewa=
HICICIs® BT dIe) Ruaex & Heda] gic UadoR &l a9 Aol & J9d | GRET UM
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T4 Aol B AT BT | b | TAT S9H Fall &% sl e Rafd & §9+ 8Ff | dRe—i
TNBY I Ried ¥ 319 Uekede &1 ¥ag JUra-T eidl 8| 9l odb GIfeaq—amia texnyg
P AT Uh RReH ¥ 8| 3N I & Abvs! AMSTH § Pl UekeHe JdR 7ed BIc TRIToR
TAT THASH, TU H BRI & GId H WA Ble WY Bl HH BT & iR IR R 19 &
IS &ilS H AaTed THRIT UaT Hxam © O srgeTdry Rudex SifaxfeT Rerfa UeT 8l ® 1 o1,
Ipvs! AIfeTd Red & 9o 3 ¥ FfH A9 &7 Texede Ua aioy Refd 2 ik suv
AT ST 1RV | AfSTH WG H AHhvs! ANSTH Tl B SHeic JAIRIS] & JITd BT eqI=
B R GG Cb H N UekeTHe & UYTT BT AT B DI Aol dls T8 | 399 FWR
STl 3R 1Y WITSTH AT TeRbE Pl ASHelT Bl & | ReH &1 SRS FdeR Bl JeqaT
PR B o T 7 YOI Alsel Bl ad4 (HAT AT | T § Foh T8 I HUWR Tl cdb H A=A
% oY HRRR A arg &1 TN fHAr 1 |

AidAlss dicd & fory gfc arsfaas uderor

A9 TTIRAISIEUA, g5 & oy Wil Yofss & ®U H S ofdl & ey fafi= 3R &
AleiAIgs JATqRfed dica Bl YT 61 U IS Bl g | I8 Jfae [Soiis Arues) &l Sfie 2 dled
& e i & forg &R Siiad Ieh RIefoT (F8-1adT qRiewn) & foly IR &1 718 & | T
dicd @ Hebl-ichel e JARerd by ST e | 150 IR 3R 300 A a9 @1 AT yRRerfaai &
A1 3B AMMHR 10 DI U IS TS IR Bl I3 | U & AfcS 9T & o1y g STl wieqor
TelgS © SR AT o ARl el el (THUN 304 /304Te) © | URIETT aeIHaraii &l O
PRA B folg HisaT Wierer Jiaem F R fBA1 17 | wievr g H Wefor 10 dioFigs RS
dfca Bl UTaer fdbdm T | ofd H AieHigs dicd & I YoTell T died @i 3R Wiel ST+
D TG 3@ W Y& Bl TS | T QU H 20 AleiHISS dled BT I fdar 1|

veran ey / vavaverd! gdleror glaem aeneT

TTURAISTE U @t e qieror fafceml & 91 & @ oy HiS[aT UaeiRiy / Tausgerdt
oRIEToT Giem H HeeE fBar AT | 59 iaur H 75 a9 UHEH 9@ UlR dad @ dIST ST
AIUGS BT YT R & oY A fHAT 17 | TAAY wleror Ry ¥ ugel, SHd SRIF del
SAd YT ddel © ISR dfed BT AMICRIT BY TS |

fog g a1 udeer § wfia 23—
o fIff=T wESl & fo 20" UA b dfcdl &1 HRAIS Wi far 73|
o JiicHIAISA IENT H Ugth fheexl T Silas dsh UxIer
*  HRINIG AN & U WeT 8IS PI TISY FJAGT UXIET

o Tiad Th Pl WA PR g USRSy /Il e, wgfifed giieH, 3= a4
3R MY AR DI G A & oy fSSTS aRleror &1 |red

o U9ct df¥, AR, foifiie Wia QiR S¥gHCIM dddl &1 TSIy IRIeqo |
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o iR dfd 3R UfdR ddel Bl YAYATCd! qeor

o IR BIeX BT U AShHd AR AP ATShol URIEToT

e dicd BT Bic Alghel UNIETT

o fAN= gcHl &1 S¥C I@ URIEAT

o TUIRMS, 3MSUHSN AT YUAUAS AP & AJAR dicdl &I WfSIfcd gHIRH uxIer

8.11 991 W Wl YA (TASsAYUHIA)

ERIENE
o HHY UIRT WRIFE & forg Us 600 THTH TaRfSiT fUcie egg [ udichg &
ERIERERERIRIDIE
o  HAW ST Helgs dTed 3R Hgled UL fol, TR & ol 367 MBR @& IR
BT DAl b 1T |

o HOY @, AT & oy 307, 36" 3R 24" JMMBR & GRMICT BT Dellsed fdbar IR |

o WY UGS, IS B foTU 1200 THUH JMHR & JecAI—h Fell Hex Pl
Dellae far T |

o HHY AT BIURTH, gSIax, Al deld, Fall ¥d fAfics § BT, THdIsuH
1. I~ &R Hiemre—=s & o7y 500 THUA, 750 THAUA, 900 TATH 3TR 1000
THUH 3MMBR & SUAVE BT Dol fhar 737 |

qeror

e  HH YTWR d1ed 3R dgidd Y. fof, ToR1a & oIy U 800 THYH U=l dcthalls died
BT AT TRIeTor fhar AT |

o HUY $TCYH fof, Udame & ot U 750 UHUH Tl Tclid dled I URIEToT far 1 |
faeiy gdiegor

*  HAYW gHAll, ToRId & oy A delvM e 8 Ssihgold Ui BT qRIefoT
fpar T | I ddrced wieror diefel ughy 9 fdhar war | vdiEyE A ARG
Bl SR TR fHU T IR Hdiee= dad fafdre gftm oY $fv W) fhy a7 |

8.12 HHYCIAA Beogs sHATITE (Muwl)
3T 2015 & HIE, 2016 HF AR B SR HHEATIRIT Th-ilap! TR ARSI a7 T=:

Wvw dao, BgUc—6 IV YUvaarsvy HIvHydd &1 I Hd U Bofss Bell
aaegrail &1 Hivwsl favaeror

HUC / WTHUTH, BISsc diegd IMUMRT HHedIR Udhol T YANT d’d gY feoire
JefTRoT, fSSS SIHRUT 3R Wall Hehi & [dHTd vg HIhs! ARl fhar 37 | 39—81sd
3R 918y URITSTG &I M1 | YR ATl BT =i1d Ieelkd fHar T &
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2" Te1lq dled &I g~hH Ridel Bal faseoror

Boll fafdrear 3R feoea Goes & fAgeivor & iU 27 Telie dared &1 Auhs! fageryor
o a7 | AT dTed & GIRY SREURIEE Bell & IMfde iR 3T IS Al B YA
P BY A & BEHRNEE & A1 g dlcdl Pl Afeads BT AT | HFIYCIA TRomH
BT JANTHD GRVAT & AT JEbRoT fhar 11 ARIR Bal fARredmsil o1 s faar |
PR [qeeivyor fhar 137 3R Ua 36T ey ur< gaf |

2" 719 qled BT B3 e Berl fasalzror

g dTed | ¥eS! 3R IFRTS! Wall fAveryur fhar | sy T9 WR MR g
BIF T Ul T & oY aTed &1 eafs |Argqerer bl 7 3R UReIsl &1 YIRS TROTAT
P AT TENHROT fHAT AT | PRI fAeeiyor far a7 3iR oresT Fee i 137 |

ielq dieqd H eqfT YSqUIT T

THUITA T Ual oW+ 3R € TSUe H Telld dled & Aol 8les [¢H & UId &l
YT B B [oTU BUe Bl YANT HRd gU Afde <19 IRY BT UHUBLE! fagelyor fohar 1 |
fdh dot # BT o G SR[ON BT, o gqueE wenfid g |

Bell ATo7el BT Bell [T991G 7egg=T

Bl ATl Bl AISIOT R ATl fhaT AT | Ball e § AR S & oy B
Iog ¥ yRad faar Smar 2

Bell &2 e [TIeT AT

Bl fITes BT eI HRA & v = UeR & wal uRRAfTAT & A1y usy §s9 &
SIRT Hell ARfeleM fhar 1| € & A= UPR & Hell HSITR AUREIH Bl YA HRd Y
AR fhar 17 3R s ST & IR0 & foly e | Jorem &1 T |

8.13 Hifa® wa-a yahremar (fredya)

R

SR 330 HUMAT T YT @ DHellserd Harsil &1 o SoTT & | Aliee A, dfeyd,
o, [IwpIfC], STSHeM JIelsll, ]1d, 9 3iR Tl Pl MHA BRI Y T 3600 IUTGI BT
Hetlslerd far T | I Hiex T JEfiaxvr, Ry 7 @1 dellaee, doid IR q19 SUaRv
T ART 24 TS DI A Beflde= HaT Y&H @B T | TATETA §RT SF, 2015 & QRH
GANTRIEA Dl Y U fbar |

gqe &1y
*  HUY UIAIYC AMDIBIBRUT TAT YRIeTT Ugla, 41 s
o Y TUHUT AR, BIHIATST

B
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o HAY TR BN W, g

o I IIIRNTA, HrA—AMN, AP, UeH, SHIM 7a
o I B TASH, BrorrST

o HEY PO RoEE—<Id A

o HEY fIaR®! ds we, PIYCI—a-d d1q

o HEY TENS US 9179, JHs—alsgMIey

o Iy figwM TIRHifead for, R

o Hud gRwIe Wi fa.

e H{Y UAUSS! THUAUITYH CRaTeH iived I fol. o
o U9 TAVATH, frma-iayRA—ard, ATl IUDHRT

o I TIAEY IUBRT U fof, TR

*  HUY $EId WRI TS Udlgs NwCHY, I+

o HUE %l BRI, BIoNdIS

o WA A <& SONaRT—gre U

o HYH TTAd $XRICYC A A9 Ul g¥gHeH

o H{Y UFAGRA fon

e  JJ Y UgHCT UeTuoll fof., Il

o WA WaT U feeerivias Ria™ deflaed dWex . fol. §TaR — 19 ISR
o Y Tl Yed— SIsHYHd, IR, favmifife

oUW ArwrTar feAT U o, SR <19 UG

gqE ¥ &
o  HUY Sl UHdl I, DIEl— W W Biddh ofdrg A A 3R MR ISTEHT
o  JUY T sfSyr 1. g<iexT— MM S 3R T SUBRIT I WR
o HEH Tl 3T 1. AIUST— Wil R &d SUDBRIT
o H{Y I s fol. SI9a— Il R AR ATl S AR ST
o H{YW dUEUAY, PreadaqRrA—dsT doi|
o HAYW IR TIRIWN, FIcR— IAACIcIe dRR bellsie
*  H{Y TATATA gh dHAR fo1, RregdayrA
o I AINTRIR wdEl BIeHIHE, SRATRAA
o WY ARSHA SONART Us AR, Pradell, AR
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o H{W IHAT AR fAew ur for, IR
e  HWH T WT WIFT HRURTYHE, Pleed
oUW Hel, |
o BN THIMSIYSIR, BIYHIY
*  H{Y gaIse SRS, R
o A Wyl Sae R faery voidl, drel
o AW Tad U9, oRR
glaensi &1 e
STSITATATSTT YATTRITAT URATSHT & Tad (AHoIRad SUBRI & foIv UToT BRaTs IRY BT T

e I ARIR ¥ USH B +0-05% W d8a¥ offerd ifAf¥addr & 1T 1500 TAUH, 1 Hiex
I ofef 3R € d¢ SRB PollgI= Tl

e 1 1200 IR TRSITd S8 dT TR
* TUGA D +0.05% ¥ TR oAlerd AMRETAT & AT 200 YA JAaH Dollsierd 7T

e 114 ¥ 70 IR, i (G difdifed, Affed) iR vavdIeye fives 91 +0.005% TS+
(50 Urdrew & deax( oféra srFRadar & A

o U feud Ersarier W U9 /91
FRISET UTedl & foIv defidey= Aard

o I QU Badd AT, gas

o  H{Y U, §a%g

o  H{Y gAEfed fAfesT sWaeH |fawd, gag
o HAYW WY dellded AfdR, a8
8.14 ufdreror
2015—16 @I 3@ & IR FA=IfeIRad U@ YR BRIGH AT fhy T

vfisiagfed &1 yRRievr aried

Wl A1G AT 30T / Hafdha AT | Hded fafi= 9wl o) uiw uregeAr marfora fey
M| A W B I 59 ARNERI BT A A UgT |
HecATgoe Uldierr sried

33 UISTHH ARG Y Y R 143 WAfIGRT o &9 SSRIT| Id, < R & ANTel
HAZIATON SR, Wy Ud ERell gRYS gTe 1 ot SSrT |
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faqeft ArR®T & fou HxcHsSIs Ufdeor

el AFR®T @& o SRy @ AR <oR WS HIFH NG fhy MY | &1 A
RN 3R TR FA™ drex TS HIavsl ARSI 7§69 BRIGA H 9RT fora |
HAHIR AU HRieH

SONRARNT Fd®l oy &1 9R T1F 718 & YAOYS HRIGH SIS fhar a1 | fet 18
qrfierRl &1 ufdrfera feg |
gI-tlic gfdreror

29 & A= Ploioll & SONART BEl & U s9—<aic Ufderor mafora fear ar | 59
PRIGH I T 385 BTAI ° AT SSRIT |
yivide 9@

ST 34 SONIRT BE 9 UTHHRIRGTE Wih & feumface d UHHRmRens § 11
IRAISHTG FT 8 |
tenfire fafsre

39 a9 & SRM, 22 Bicioll & BIAI 71 U UISTAAT B ART & ©Y H THHIRRRME &
ERT |
NRA WRAR D AScIgl / TaHIved) / BleiEl dRIGH & 3idita Faxistig gfdreror

IRA WRBR & ML/ THAedl / Brerl died & faia faviseg wrfieRl &
o1y uf3reror sried MATT fhy U | T Ufg BRIEH MATd U 7T SRR 15 <20 A1
ABIRA, AR, Y, A8, Al ARoR, ©4, [holl, FSH, Iodfbw, dmoua,
SSMRMN, =T, Sf&or go™, e, <YM, |diRe™, & 70 AFIGRI o 91 HRIGAT H AN
foram |

8.15 J[UIdT 9 ddfea wfafafern
ItaR® 3Mifse R yde= e doa:
o I IAR® 3Hfee R Th dh-ia! 3ifSe & oI oig e & a1 g9y fhar 3iR

GRIHD HEH DI S Bl |

o UIYT FHIET d3F & oY TARNS! & A1 FHA hAT MR RIS Hed ¥ U |

RIS I DR
o UIAUH, SHIUA 3R TV YARTRMATS & TATEIVA JT—HeIh B ST [hRV]
fepar |
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o BB, UHA IR SoIdgl ThAIHI DS & U TATHIvA YIAR—T Bl
AhedTgdd Ty far 13 |

o UYRYT IR GIAWTAT BT YIRT R §Y Seldeldhd WL & o7 TAdIve T
BT SR BT iR gre b |
ATSTH3IT 9000 3Iifee MR dAag wfafaferar

*  JMSUHRN 9001 Y oAb URT b1 AT 3R ATGUHAAN 9000 AT & Jefiehror H
9 a9 &7 IR gae fhar Tar | #/9 SIIYed Jarferd] RiveH, Jus g1 3iifse
fapar |

* YRR AIRGDH! AWM, PIVRCI & AN A eIV H Do @& oy Asdel
Tred RE®HI0T IR 3reqdd foar am |

e UITHUA & forg RUIE dRI &7 SifCHRE IRY fdar |

yfRrerer srRied /amad o9 veAIsmRens & wHarRa 3 wrr forar
o NN e Rawer ddeh swrfemmen
o TR YIYH AT wufcd A FEFor G wriemen
o Y ¥ fagd FuR iR wafwH gy Heeh IHAR
* NS HoIIoN, T T YRINTA ANTI H Uetdion fSRRR @ dellseM Al dhriemel
o YIUACKNE, §TaR gRT mAfora fava Agrarsh fdaw
o I TAPE, dciR gRT IMIfoTd * dfip eaf Ud argg e gon=aRa’ | ufdretor
o Gl GYE YUrell & SRR disfoitr 3k feug el o feadiy 9¥9R, 2evEe
o I{Y WAl ST AIEFRT IRT SIS ey Ud gHg A Heell U faadiy IR
e  URA YNNG (P Bl QU g § dsie! & v M= ydes drRied

o YIRS gRT AT AT SIVHST gRT URATSTT AfeedT It / Wenfaifael & forg
Tfhd d=Ne Uroide Udu+, 2exTeTg

o  HUIUR, B gRT AT fefoied gexqe dArpfe

o 'HHITS TIR RHTCH ¥ TR SRV T Ioll |ReToT” Hael Ufieor, duady,
HATHIR

o NSNS GRT Bleiibe ¥ AN " gdTd &1 wfdd” el AR

o lBTEAS, P R VS feawdiiy fFHivr daed

o BT oIl Y WM, AR H FHAR

*  TUHNIRNE, BaxIdIG §RT AN dST+d YA Ud 2 e el Yoa=itens # ufdrefor
*  HUY gUA US HulWR, I=1g §RT YHMR

o I R uRye TR

e JUY PRATSS §NI gaxdie H 2—faaviig HrRIvmel
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IMASA s IHA s gaiiucH
NECUCECICIN

[t faror diest s, ITeaTdnre—678001
qRHT: 0491—2545606, 2544147 Hha: 2544507, —Het: sr38600@gmail.com, infoval@gmail.com

wWdad dErdiesl o Ruid

Togs dald Rud gWleye o Rl uRvg

foa<iar faawor weef Ruld

1. T "TelgS Bold REd gecice” (ANTIc] Toiiaxvr Iffad, 1860 @ Sfaid oiidd Uas warad R (7 ot
THAIRIRSNE” el AT 8) Bishhre UfdaH, Tddhs—678623, TAdHS, Bl & Horl™ [ faavol @l orRarasiet
P1 & forH 31 91, 2016 BT R & FAR JoT—u4 3R S Y $T FA a9 & oY oy Ua 9 oRg 2mmiared
gl

fa<fa faawon & fog yeeq @) e

2, UHHISRSNE &1 Yeed g4 faxiig faavoil ol TaR & & foy foier 2 o fxig Refa, faia s qen e
WqT8 BT el R fwer gfieshior yar axd € | 39 e ¥ faxiiy fqervll &1 SR $x qen uRqd o= | HId
aR® FiEe & fSomes, fharaa ik EvarE enfid & S 98l o wer giedior gy #xd 8 Sl arifdd
IPAT W Gih ©, e d GRARIS! AT G B BRI B |

dErigel # e

3. AN R 9N SRITORIET & MR R 34 fay fAaRol R faarR aaxh &A1 8, 899, SR ISTuNIe YR
FAS! AEHR I §RT SIRI SETIRIET AFD| & IRV H Bl 8, 5 AP § I8 37Ueq 8l & b &9 Afera
JATITARAIRAT BT AT PX AR §F 10 & fol¢ AT ARARIT U B 8 RATIRIET Pl AT IR I 3R
IaaT e o 6 @ fxfi faaver arafds gaes & 9w 2

4. ot eraToien # faxir fa=or # IR QiR udhel & Ade § IEToien d1ed ur<l &+ & forg fwres wrfar enfie
B 2 | Tafd ufgd fxfrr faaror & andfaes gaem @ SIRaw, @18 98 SRawerel J1erdT gd & BIR0T 8, & i
|fed erariers & fAofy w ik a=cl 31 37 SIiRe Jeaie @1 ovd g oames uRRafll & srgad fog
faRe =0T &1 T TR AT @R6 R & 9o A o], TGN Ugfd TR & # i fJeror (R &
3R Sferd IRl | |a AfARe FRiEer R e $xar 8| & caradien 3 ugew o Aifadl & @€ 8 @
T Tl e gRT fhy 70 ar igAmi &1 Siifercy dern faxiia faaroll &) a9 wRgel) &l Hedid enfie g
gl

5. AN faward & % §9AR gRT uTd {6y U oRamadien Hied uafe 2 &R 89R deriiel 7 & foy TR ue™ &3
2q Sfad 21

o

AR fI9R 3 iR AR Ak STHeRI T2IT 84 1 T8 ARAT & AJAR THIIRNTS & fa<iyg fJavor s ol
A I U&H IR © AR IRA § AW Wea o Ragidl & ged 98 R e gftedror yem axd @

(@) 31 979, 2016 B RAfY & FTAR HRIM & Gy § Ja—ua & A9l 3,
@) < Y @ 9 9 & o =g J Ifd g & MY Ud Y ol & AWl #; 3R
(M <9 fafy o g 9 & fou Te yarE @ wifid &R A | & a7 |

Pd IWEEA US GG waIRiey
T AWTBR

R UTeladhlS T 00504374
fe1i® 02.11.2016
A
e

T
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¥ogs dold Rud gEicye: uldadls
31 91, 2016 @I Reafd & IAR Fo—uA

4

(euy #)
fara=or gRi¥rse 31.03.2016 &I 31.03.2015 &I
e Reafd & sgar | Rafd & agar
fAfern @1 9ia
P CIUGREIE | 914463524.74 793373836.07
914463524.74 793373836.07
fafer &1 g
A AR I
JHA iH 719141707.39 701455508.13
T AT 440072290.74 409548249.91
fraa <if® 279069416.65 291907258.22
TR—<a ST 57873476.72 53836578.39
e uREERA [ 655034135.81 505671672.88
TeT AT el \Y 77513504.44 58041673.42
577520631.37 447629999.46
914463524.74 793373836.07
RIGEEA] AN |9 [y &1 RuId & orgar
02.11.2016 Pd IHAGA TS WA
waifiucy, 994l dEaR
(YB3 9. 00504379)
Sf. Sihe AT-sflcal YYD, ATZYCH T, A, 4.6, T
IRCRIED AR Afga g | [ 4
(Shf—vwHiemRas) UH.9.029313
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¥ogs dold Rud sEicye: urdaars
31 AT, 2016 &I U a8 & folv ITT dAT ¥ W
(euy #)
uRf¥rse d EIGHELR o ad
3
TS IRATSTHIST | 31+ 9564390.20 10060348.36
CRIENBPAN IR RCIE] 174056223.25 128745728.00
ST IR &1 31870804.00 25664555.09
gfdreror gorr ARAR 15398290.00 22571264.42
SRESIE] 8 956809.28 559035.13
Bl 231846516.73 187600931.00
U
qad TqAT T 1 68029439.00 61909305.00
HHAIRAT & oI o = 2 10778577.00 6162954.50
THAR T ufdreror g 3 6042035.00 8311759.00
IR, SoldT, BT T Sl 4 280161.00 327115.00
AT UG AT Yo 5 1939988.00 1482446.00
AT AT STRETTT 6 8570677.00 4802102.16
G Tl IR 442322.00 650027.00
faga TR 8381433.00 8335060.00
REEELIN 450768.00 655789.00
§6 TR 41759.13 25561.00
BATIT TR 1121164.00 1993488.00
EECIND| 2289527.18 1522117.88
SEEE 31500288.83 34076185.57
T YR 7 3111057.92 3167767.76
Bl 142979197.06 133421677.87
T A Aftre g 88867319.67 54179253.13
Ahol AT 231846516.73 187600931.00
ITAFDTS R 4 fafyr 31 Ruid & agar
02.11.2016 Pd IHASA TS A
waifiucH, 994l dEaR
(Y®3IR 4. 00504379)
Si. Sed drsfiedd YUY, ALY TH. XA, b, TG
IBERIEY 3R Gfuq 3read g R
(Shfi—ywHiemRaTs) UH.9.029313
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¥ogs dold Rud sEicye: urdaars
31 91, 2016 &I 99T« 98 & oy yrfd dom 9o o
(euy #)
yftq TR HIAT R
IRMH AW:
NE 21924.00 | Safefepaiait 1 HTar 18310831.00
d% 4262430.21 | SHER] BT YA 3848851.00
3T TTIRAT 27572863.00
qﬁim ﬁmﬂ. AT B 187809191.66 | daT T Y 70075759.00
RIS URAGTRT I 3 | 16184044.72 | =iRal & U oy =g 2493362.00
ST R =TS 5071928.00 | g o7 Td wCR] 439740.00
HERIT 3T 20000000.00 | AR=IET TAT TRET0T 6896424.00
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