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CHAIRMAN'’S STATEMENT AT THE 24th ANNUAL GENERAL MEETING
OF FLUID CONTROL RESEARCH INSTITUTE, PALAKKAD

It gives me great pleasure to welcome you all to this 24th Annual General Meeting of
Fluid Control Research Institute and to present the Annual Report for the Year2011-
2012. Details of achievements and initiatives taken by your Institute during the
reporting period and efforts made to consolidate its position in the fluid flow sector
are detailed.

Quality/Reliability assurance and control has become a part and parcel of the
mainstream of all engineering activities. Our Institute is positioned as a premier
player in its domain and is acting as a resource that helps industries to align
themselvesto take up the challenges of the various International quality standards.

| would like to brief major events/milestones of the Institute during the year 2011-
2012.

PERFORMANCE OVERVIEW

FCRI was able to steer a steady course and consolidate its position in the
Test/Calibration area in the Flow Product Industrial Sector. Intrinsic strengths and
embedded characteristic of its operations have helped FCRI face the challenges
and post achievements.

FCRI has achieved an internal resource generation of Rs.1517 lakhs during the
financial year2011-12, as against the last year’s figure of Rs. 1320 lakhs. This is due
to increased output from flow laboratories, projects carried out and training
activities. The overall growth is 15%.

An international 3-day Global Conference and Exhibition “flotek.g.2012 —Towards
Smarter and Greener Flow Measurement and Control “Oil, Gas, Water...” (January
18-20, 2012) was organized, which showcased FCRI to the flow product industry. 92
Technical papers were presented at the conference, out of which 17 were
international and 14 papers were from FCRI. More than 400 delegates across the
globe participated in the conference which was a gainful exercise to FCRI.

The design, installation and commissioning of the Centre for Water Management
catering to water supply sector was completed and was inaugurated on 7th
September, 2011. Performance evaluation of flow products was also commenced.

IWOstel facility to accommodate 24 international trainees at a time has been
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established to caterto the persistent need for standard accommaodation to trainees.

LABORATORY ACTIVITIES

Air and Gas Flow Laboratories

For accuracy upgradation of gas flow measurements at lower flow ranges, a small
capacity Bell Prover was commissioned. Additional portable equipments for flow
measurements and secondary reference Instruments were procured for site
measurement applications. This has facilitated the lab to take up more calibration
assignments.

Clientele was drawn from Gas distribution companies, Flow meter user Industries
and Flow product manufacturers. Automobile component manufacturers also were
rendered services. Site assignments were taken up in connection with calibration of
CNG dispenser flow meters of various service providers across the country.

As a part of NABL re-assessment and certification process, Air Flow Lab (AFL)
facilities were inspected and audited by NABL auditors. Calibration/Test capabilities
of AFL were successfully demonstrated and accreditation was renewed.

Mass Flow Meters were calibrated in the 250 bar CNG laboratory to compare the
performance with results of water and the high pressure air flow laboratories of the
Institute. Quality related documentation works were completed.

The development of Blower for the 50 bar CNG loop is over and delivery is expected
shortly. On arrival of this system, commissioning of this unique facility will be taken
up to address customer requirements.

In keeping with the safety requirements of the Natural Gas facilities, a safety audit
was initiated during the reporting period.

Liquid Flow Laboratories

With the commissioning of the Large Water flow laboratory, commercial operations
have started forlarger capacity meter/flow product testing.

Water Flow Laboratory (WFL) successfully completed a project on “transfer
standard flow measurement facility” at Regional Reference Laboratory, Bhubanes-
war with a flow capacity of 250 mA3/ hr and an uncertainty better than +/- 0.2 %.

Special Testing/Calibration/Research works, test of Dual flow fuel Dispenser

.
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Valves, Proving of 12” Compact Prover and approval of metering skid at site, testing
of fire hydrant valves etc., were some of the important special activities this year.
WEFL continued to be the single largest contributor to revenue earnings.

The validation and design approval of skid mounted custody transfer metering
station with proving system for naphtha and LPG was done as per acceptable
international standards/codes in Oil Flow Laboratory (OFL).

Centre for Water Management (CWM), which was commissioned this year, was
also entrusted with “Design and Analysis of Firewater Network for the Refinery
Complex” by Chennai Petroleum Corporation Limited. The project was completed
successfully intime.

Other Laboratories

Environmental Qualification Laboratory (EQL) continues to meet the needs in
vibration testing of automobile accessories, medical equipments, flow elements,
etc. EQL is also actively involved in noise characterization of various products.
FCRI is a Central Pollution Control Board (CPCB) authorised body for doing noise
certification of DG sets.

About 3400 instruments were tested/calibrated in Physical Standards Laboratory
(PSL) and 800 instruments were calibrated in Electro-Technical Laboratory (ETL).
A laser interferometer has been installed in PSL to further improve capabilities. The
ETL has installed a high temperature Oil Bath to enhance the calibration and
measurement capability of the laboratory in temperature calibration up to
300deg C.

Revamp work was undertaken to gear-up the Two-phase Air-Water Test Facility for
BARC Project work. New Screw-compressor, Air Receiver Tank, etc., were
installed to permit air flow at higher pressures at test-section and better coverage.
The group has taken up and completed several assignments viz., Model Approval
exercises, BWSSB MIS/DAS System and internal instrumentation systems.

Simulations were carried out for design validation, design optimisation and
development of flow elements using FLUENT/CFX, finite volume based software
packages, etc. for In-house and external projects.

PROJECTS

A
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Many external and internal project related activities of the Institute were executed
and significantly contributed for the income generation.

Major ongoing projects/sponsored programmes are listed below:

1. Establishment of transfer standard flow measurement facilities for Legal
Metrology, New Delhi (two units completed & remaining two in progress)

2. Design, Development, Fabrication, Assembly, Testing, Validation, Calibration
and Installation, Commissioning of HP,HT Two Phase Flow metering System
forBARC

3. Validation of Hydraulic Systems for Indian Navy

4. Design of Semi-Automated calibration system for Bulk Milk Coolers for IDMC
Guijarat

5. Setting up of Fugitive Emission Testing Facility for AOTC, Oman

6. HPHT Water Circulation System for High Heat Flux Test Facility for Plasma
Research Institute

7. Consultancy Service for Designing of Pump Test Facility for CRl Pumps Pvt.
Ltd., Coimbatore

8. Testtacility for High Flow Control Valve testing for BARC

Increased emphasis is being placed on project activities after realizing the growth
potential in this segment.

TRAINING AND HRD

Under Training and HRD programmes, the Institute conducted National and
International level training programmes for engineering/technical personnel from
Flow Industry sector. Every year, Seminars/workshops of 2-3 days duration are
organized and conducted at national level and 3 programmes of 2-3 months
duration for personnel from developing countries of South Asia/Africa. Apart from
this, specialized in-house training programmes for Engineers from GAIL, ONGC,
Legal Metrology Deptt., etc. are conducted regularly.

The Training Department conducted 32 courses during the reporting period 2011-
2012 in National series with a participation of 938 delegates. In the same period,

A
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international training programme under ITEC/SCAAP/TCS of Colombo plan
scholarship scheme of Ministry of External Affairs attracted 82 international
participants.

Post graduate certificate programmes designed by FCRI and Post Graduate
Diploma programmes in collaboration with autonomous universities are also part of
Training activity.

FUTURE OUTLOOK

FCRI realizes that to stay in the front, continuous course correction and adaptation
is necessary. Several of the equipments and machinery which have been giving
long and continuous outputs need attention. Accuracy demands/standards of
measuring reference instruments are on the increase and FCRI has to make fresh
investments to maintain status. With the above, itis hoped that FCRI can face up to
the challenges ahead.
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TECHNICAL ACTIVITIES

1. INTRODUCTION

FCRI is a leading facility in flow measurement related services and solutions.
The Flow Centre at FCRI hosts the International standards for flow
measurement, which are the most comprehensive set of flow facilities in the
world and provide a unique resource for industry in the India. All the facilities
are available for calibration, evaluation and R&D work.

Strong links with the oil & gas sector, water industry, Power Industry, Process/
Manufacturing sector, Automotive sector, R&D organisation etc., have been
developed through joint industry projects and by holding regular seminars,
workshops and conferences on topical issues related to flow measurement.

The Institute also undertakes sponsored R&D projects and as of now it has
completed 141 projects making it one of the specialized research Institutes and
extend approved technological services such as consultancy, testing,
certification, and training for private and public sector organisations. The
institute acts as a National Certifying body for flow measuring instruments. It
also assists in acquiring quality conformance as per the norms of ISO 9000/ISO
17025 series and executes sponsored R&D projects.

2. ACCREDITATIONS

FCRI has the following accreditations from National/International
agencies forits facilities:

e NABL Accreditation in the field of Fluid Flow Measurements (Calibration &
Testing), Mechanical Measurements & Electrical = Thermal Measurements.

e NMi, Netherlands has certified that the Quality system, calibration and Flow
Measurements carried out at Closed Loop Air Test Facility (CLATF-20 Bar, 400
m/3/h) of FCRI complies with the criteria for calibration laboratories according
to ISO/IEC 17025.

e Bureau of Indian Standards (BIS), has recognized FCRI for testing samples of
products under BIS Certification Mark Scheme.

e DST&DSIR hasrecognized FCRI as an R&D Institute.

* Department of Weights & Measures, Ministry of Civil Supplies (Govt. of India)

y.
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has accredited for “Model Approval’ of volume measuring instruments and flow
meters for Hydrocarbon Industry for Oil & Gas custody transfer as per OIML
Standards.

e Chief Controller of Explosives, Nagpur has approved FCRI for testing safety
relief valves.

e Underwriters Laboratory, USA has approved FCRI for testing fire fighting
equipments & product safety certification.

e Ministry of External Affairs (ITEC) & Department of Economic Affairs, Ministry of
Finance (Colombo Plan) have authorized FCRI for conducting technical
training programmes for foreign nationals.

e Central Pollution Control Board has approved FCRI for certification of Petrol,
Kerosene & Diesel Generator sets for type approval for compliance to noise
limits.

e  GCAS Quality Certification for ISO 9001 : 2008.

3. GLOBAL CONFERENCE FLOTEK.G 2012 AND EXHIBITION (JAN 18-20,
2012)

FCRI organized a 3-day Global Conference and Exhibition flotek.g 2012 —
“Towards Smarter and Greener Flow Measurement and Control — Oil, Gas
and Water...” during January 18 =20, 2012. The conference was inaugurated
by Shri S. Sundareshan, IAS, Secretary, DHI, Ministry of Heavy Industries &
P.E, Govt. of India. More than 400 delegates attended the Conference and 50
companies exhibited their products in the Exhibition. Most of the companies
were Flowmeter manufacturers, Valve manufacturers and manufacturers of
other flow devices. The conference included excellent technical presentations
with useful ideas that the delegates can take back to their jobs. Paper
presentation and discussions of participants were strongly encouraged to share
information on their own industry’s experiences and lessons learned. The
conference was attended by several eminent personalities like Dr. George
Mattingly, Key note Speaker, The Catholic University of America, USA, Dr.
Manus Henry, Key Note Speaker, Oxford University, U.K., Mr.H.E.Shiekh
Ahmed Bin Hasi, Oman, Shri S. Krishnan, IAS, Chairperson, PNGRB, etc. The
valedictory function was attended by Member of Parliament, Palakkad Shri

N
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M.B.Rajesh, Shri K.Jamestin, Director - HR, ONGC. Totally 92 Technical
papers were presented at the conference, out of which 17 from abroad and 14
papers were from FCRI.

4. AIRFLOWLABORATORY

The facility consists of primary reference and secondary standards for
Test/Calibration services for Air flow products.

For accuracy upgradation for gas flow measurements at lower flow ranges a
small capacity bell prover was commissioned at AFL. Additional portable
equipments for flow measurements and secondary reference Instruments were
procured for site measurement applications. This has facilitated the Lab to take
up more calibration assignments.

Most of the Customers were from Flowmeter user Industries and flow product
manufacturers. Several Custody transfer meters used for Natural Gas metering
by M/s GAIL/ONGC/Gujarat Gas Company/Gujarat State Petronet and flow
products from M/s BHEL, Air India, VSSC, HPCL, IGCAR, ARAI, Tata Motors,
Maruti Udyog Ltd., Ashok Leyland, etc. were performance tested and certified
during the year.

As per the directives received from Department of Weights & Measures/BIS,
several model approval tests were carried out on Pressure regulators used for
Natural Gas applications and Diaphragm gas meters as per EN 88-1,EN 334, IS
14439 & BS EN 1359 etc. These tests were done for M/s.Jettex Carburetors,
Nirmal Industries, Shavo and Raychem RPG Pvt. Ltd.

Site assignments were taken up in connection with calibration of flow meters for
M/s. Tata Toyo Ltd., Pune and 3M India Ltd., Pune.

As a part of NABL re-assessment and certification process, AFL facilities were
inspected and audited by NABL experts. Calibration/Test capabilities of AFL
were successfully demonstrated and accreditation was renewed.

5. HIGH PRESSURE AIRTEST FACILITY AND WIND TUNNEL

Both closed loop and Blow down mode air flow tests/Calibrations up to 20 bar
can be carried out in this lab. Wind Tunnel facility supports velocity
measurement studies. Test set ups for Safety relief valves for size up to 4” NB

and breather valve for size up to 12" were added. Two CNG prover kits wy|
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also arranged for convenient conduct of site calibrations. Approximately 400
flow meters/flow products were certified in the facility during the year.

Customers were drawn from gas distribution companies, flow meter user
industries and flow product manufacturers. Automobile component
manufacturers also were rendered services. Site assignments were taken up
in connection with calibration of CNG dispenser flow meters of various service
providers across the Country. Site auditing of Natural Gas metering was also
done for ONGC.

As a part of NABL re-assessment and certification process of the facilities, High
Pressure Air Test Facility and Wind Tunnel facilities were audited by NABL
experts in the field of flow calibration and testing. Critical flow venture nozzles
were also added as additional parameter.

6. 250 BAR COMPRESSED NATURAL GAS LABORATORY

CNG laboratory operating at 250 bar was commissioned. Mass Flow meters
were calibrated in the laboratory to compare the performance with results of
water and the high pressure air flow laboratories of the Institute. Quality related
documentation works were completed.

Calibration of 274 dispensers for M/s Adani Gas Ltd., Gujarat and 128
dispensers for M/s Indraprastha Gas Ltd., New Delhi were carried out.

7. 50BARNATURAL GAS CALIBRATION AND TEST LABORATORY

FCRI is establishing the 50 bar Natural gas laboratory at the Institute. Work
order for fabrication, erection and commissioning of the loop was placed with
M/s FEW Cochin and the works are under progress. Amendment order for the
SS forged impeller for the blower was issued to M/s Oriental Manufacturers Pvt.
Ltd. considering the safety of the high pressure blower operation and is under
progress. Gas Chromatograph installed at the lab was commissioned.

In keeping with the safety requirements of the Natural Gas facilities, a safety
audit was conducted during the reporting period. M/s Karandikar Laboratories,
Mumbai, an organization affiliated to Baseefa and approved by PESO was
commissioned for the purpose. The team has made a detailed analysis of the
various safety measures adopted and given the report. The Hazardous area
classification has been performed and drawings demarcating the specific

N
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zones have been issued. Suggestions for further strengthening of the safety
measures have been advised which are being implemented.

8. WATERFLOW LABORATORY

The Facility consists of a gravimetric flow measurement system and peripherals
for Test/Calibration of water related flow products. The laboratory was audited
by NABL and successfully reaccredited in the area of fluid calibration and
testing.

8.1. Project completed

Established a transfer standard flow measurement facility at Regional
Reference Laboratory, Bhubaneswar with a flow capacity of 250 mA3/ hrand an
uncertainty better than +/- 0.2 %. The essence of this project is to assist
Department of Legal Metrology in setting up a secondary flow measurement
facility.

A set of centrifugal pumps are the primary source of flow. The pumps will pump
water at 40m head and have a total discharge of 250mA3/hr. In principle, the
transfer standard — set of mass flow meters — were proved against the static
gravimetric system of FCRI.

8.2 Special Testing/Calibration/Research
a. Dualflow fuel Dispenser Valves

Dual flow dispenser valve of size 15mm NB from M/s Parker Hannifin India Pvt.
Ltd., Mumbai was tested for flow test and response time test. This was a
development project for the Customer. The response time was very critical for
their application which was precisely determined at FCRI using a novel method
of testing developed in-house.

b. Provingof 12” Compact Prover and approval of metering skid at site

Water draw calibration of a 12” compact prover, pycnometer and meter proving
was conducted as per APl MPMS at FCRI for M/s Daniel Measurement
Solutions Pvt. Ltd., Baroda. The approval of the metering skid and its
acceptance was also done at site by FCRI.

c. Calibration of 48” Venturimeter

One of the biggest Venturimeters of size 48” NB was calibrated at FCRI. This
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Venturimeter was designed and manufactured by M/s Instrumentation Ltd.,
Palakkad. The device was calibrated for determination of coefficient of
discharge at various Reynolds numbers.

d. Calibration of 36” Venturimeter

A Venturimeter of size 36” was performance evaluated by calibrating it for
coefficient of discharge at various Reynolds number for M/s. Minco India Ltd.,
Goa.

e. Calibration of Flow Nozzle As Per ASME PTC 6 Standard

Flow nozzles of sizes 22” NB, 16” NB and 14” NB were tested for acceptance.
These were manufactured by M/s. Microprecision, Faridabad as per ASME
PTC6 2004 standard. The standard provides procedures for the accurate
testing of steam turbines based on the calibrated nozzle. The tests were
witnessed by representatives from Toshiba, Japan.

f. Large Size Valves

Large size valves upto 24" size were tested for M/s Instrumentation Ltd.,
Flowserve Contrals India Pvt. Ltd., Severn Glocon (I) Pvt. Ltd. and MIL Controls
Pvt. Ltd.

g. Nuclear Valves

Determination of Hydraulic coefficient for M/s Audco Valves was carried out for
nuclear power applications.

h. CFD analysis and experimental check

Determination of pressure loss coefficient for the strainers from M/s Procedyne -
Chennai and Bhatia Engineering Company - Delhi were analysed and checked.

l. FireHydrant Valves

Testing of fire Hydrant valves was carried out for M/s Leader Valves —
Jhalandhar and New Age Industries - Gujarat.

j Pitots

N

Different sizes of Pitot tubes were calibrated for M/s Indira Gandhi Centre for
Atomic Research, Kalpakkam and Nuclear Power Corporation of India,
supplied by different manufactures like M/s Starmech Control (1) Pvt. Ltd.
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k. Ultrasonic Flow Meter

Performance of Ultrasonic flow meter was studied for different piping
configurations for M/s Transit Flow, Singapore.

9. LARGE WATER FLOW LABORATORY

One of the largest and unique calibration/testing facilities of the country is
commissioned at FCRI. The facility is a Large Water Flow Laboratory which is
designed for a pipe diameter of 2000mm with a maximum flow rate of
15000mA73/hr. The facility consists of an underground water sump of capacity
3000 m”3 with 5 Vertical Turbine pumps. All types of Flow meters and control
valves having size more than 600 mm upto 2000 mm can be Calibrated/Tested
in this facility. Pump Testing also can be performed here within an approximate
flow range of 25000 m~3/hr. First commercial Calibration/Test service was
commenced with the performance evaluation assignment for Split Disc Non-
Return Valves.

Major specifications of the facility:

1 | Flow Medium Water

2 | Maximum discharge 15000 m"3/hr

3 | PipelLine Size 2000mm (Design) & Ready to Use 1200mm

4 | Maximum velocity 1.4 m/sin2000mm dia. & 3.4 m/sin 1200mm dia.
5 | MaxLine Size Possible | 3000 mm

6 | Sump 3000 Cubic Meter

7 | Type of Flow Direct Pumping

8 | Pumps Type Vertical Turbine

9 | Discharge Pressure 20m of Water Column

10| Uncertainty +/-0.5%

10. OILFLOWLABORATORY

Oil Flow Laboratory (OFL) accommodates a high precision test rig where the

medium is oil of different grades.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

10.1. Testing of level measurement probes

An advanced facility for the testing of measurement probes in gasoline and
diesel media was designed, fabricated and validated. This consisted of
transparent measuring section, sensors etc.

The facility was recently used to evaluate the performance of:

J Five numbers level 2300mm probes from M/s Hectronic Germany for level,
temperature and density measurement.

. Ten level measurement probes of size 2200mm from M/s Veeder Root, USA.

These probes are used for the automation of level and temperature
measurement in the storage tanks at retail petrol and diesel outlets of
downstream petroleum sector (Indian Oil Corporation Ltd., Bharat
Petroleum Corporation Ltd.).

10.2. Design validation of custody transfer metering station for LPG and
Naphtha for M/s Honeywell automation

The validation and design approval of skid mounted custody transfer
metering station with proving system for naphtha and LPG was done as per
acceptable international standards/codes (APIl, ANSI/ASME Sec VIII,
API/RP 526, ASME B16.5 ASME B 31.3 NEC Article 500). The mass flow
meters were proved against the small volume prover and the density meter.

10.3. Testing of Venturimeter in multi viscous test fluids

The test was done on a new design 80mm Venturimeter for M/s GE,
Bangalore. The assembly configuration consists of 80mm pipe, reference
flow meter and a vertical loop that goes up to a height of 3000mm, followed
by Venturimeter.

10.4. Flow meter Calibration

Around 250 flow meters were validated and certified for different
organisations and power plants. Manufacturers of flow meters also used this
facility product development andits validation.

Very small fuel meters from the automotive field were certified for entities like
ARAI - Pune, CRRI - New Delhi, VRDE - Maharashtra, Automotive Test
System - Chennai, Ashok Leyland - Chennai.

N
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These fuel meters are used to verify the fuel consumptions of medium and
heavy vehicles at test tracks.

11. CENTRE FOR WATER MANAGEMENT

Centre for Water Management (CWM) is the department dealing with testing
of water meters, performing site calibrations and site inspections, design and
analysis of fire-water networks for refineries, conducting surge analysis
studies etc.

As a result of three years dedicated work, the design and installation of the
laboratory was completed and was inaugurated on 7th September, 2011.
The lab is capable of testing flow elements up to a size of 150 mm and have a
flow maximum of 300 m”3/h, having an overall uncentainty of less than
0.04% by volume. As expected the new facility set-up brought 218%
increase in the departmental revenue for the year 2011-2012.

Now the Laboratory is functioning in a full-fledged mode and for the last year
(2011-2012) testing was carried out for 3050 nos. of watermeters from water
boards & 510 nos. of watermeters from the manufacturers, with sizes
ranging from 15 mm to 150 mm. The two Site Calibrations done within this
period was: 1) Site Calibration of Averaging Pitot Tube for M/s B.P.C.L,
Kochi and 2) Site Calibration of Electromagnetic Flow Meter for Chennai
Metropolitan Water Supply & Sewerage Board.

CWM was also entrusted with “Design and analysis of firewater network for
the refinery complex” by M/s Chennai Petroleum Corporation Limited, taking
into consideration the commitment that was shown from the side of FCRI
towards a similar project earlier.

12. COMPUTATIONAL FLUID DYNAMICS DIVISION

Computational Fluid Dynamics (CFD) plays a vital role in modelling and
design optimization of fluid flow engineering devices. In FCRI, CFD
Packages viz. Ansys 13 and Fluent-6 are used for simulation of Industrial
fluid flow systems and components.

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

simulations are mentioned below: /
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. CFD modelling and Analysis of 100NB Filter

. CFD evaluation of filter performance in pipes and experimental validation

. ANSYS Software Training

. Design optimization and validation of 600NB Basket filters

. CFD Analysis and review of report of 18”Gate Valve for M/s L&T Valves using
ANSYS CFX

. Design optimization study of surge tank for PFBR

. Consultancy and Literature survey for various other projects

13. ENVIRONMENTAL QUALIFICATION LAB

Environmental Qualification Laboratory (EQL) provides calibration services
for various noise and vibration measuring sensors and instruments with
National/ International traceability. Apart from the calibration services,
actively involved in vibration testing of automobile accessories, medical
equipments, flow elements, etc. EQL is also actively involved in noise
characterization of various products. Noise certification of DG sets is carried
outin EQL, for which, FCRI is authorised by Central Pollution Control Board.

Some of the major assignments taken up by EQL are as follows:

13.1 Consultancy/advisory services

. Vibration monitoring of hovercraft for Indian Cost Guard, Mandapam\

. Type approval of DG sets for various customers

. Dynamic strain measurement of axial arm assembly for M/s CVRDE,
Chennai

. Calibration of around 200 numbers of Piezo resistive accelerometers for M/s

Tata Motors, Pune
13.2 Sitetesting/measurement

Vibration and dynamic strain measurement of hydro electric power plant
turbine and penstock for M/s APGENCO, Hyderabad.

On board noise & vibration measurements during sea trial for Cost Guard,
Cochin shipyard and TEBMA Shipyard.

N
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14. ELECTROTECHNICALLABORATORY

During the period Electro-Technical Laboratory (ETL) has undertaken
around 800 Calibration and Testing of Electro technical and thermal
measurement systems and devices and an equal number of reports were
also generated for different customers from various industries and
laboratories. Among these, around 100 jobs were onsite assignments
conducted for agencies like Regional Analytical Labs, VSCC, Kharafi
National, etc. to meet their laboratory requirements. Being a supporting
laboratory to all flow labs of FCRI, ETL has completed the calibration of
around 250 instruments as a major work from these flow laboratories in order
to maintain the quality and traceability in flow measurements.

The Laboratory has installed a high temperature Oil Bath to enhance the
calibration and measurement capability of the laboratory in temperature
calibration upto 300 deg C. It has also initiated steps to set up dynamic
response testing facility of process instruments such as electronic
transmitters, controllers, re-transmitters etc. A demonstration of the
proposed set up was made to the NPCIL officials during their visitto FCRI.

15. PHYSICALSTANDARDS LABORATORY

The Physical Standards Lab (PSL) undertakes calibration of parameters
such as Length, Mass, Volume, Density, Pressure, Viscosity, Torque and

Force.

. Around 3,400 items covering Length, Mass, Volume, Density, Pressure,
Viscosity, Force, Torque parameters were calibrated in the Lab during the
year.

. Many site calibrations were in different parts of the country. In addition, one

site assignment was completed at Kuwait.

. Calibration services provided cover a wide cross-section of the Indian
industry as well as companies from Gulf countries.

. Biennial NABL Assessment of the Lab was successfully completed.

. Facilities were re-utilised extensively for demonstration and training of

academic students/trainees from India and abroad.
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16.

15.1.

15.2.

16.1.

Major Indian customers

Air Officer Command - Coimbatore, Apollo Tyres — Kalamassery &
Perambra, Apotex Research Private Ltd. - Bangalore, BEML Ltd. — KGF &
Bangalore, Bharat Petroleum Corporation Ltd. - Kochi, BHEL - Bhopal,
Ranipet & Hyderabad, Brahmaos Aerospace - Thiruvananthapuram, Central
Food Technological Research Institute - Mysore, Chemtrols India Lid.,
Council for Food Research & Development - Kerala, Denso Kirloskar
Industries Pvt. Ltd. - Bangalore, Emerson Process Management (India) Pvi.
Ltd. - Mumbai, Goa Shipyard Ltd. - Goa, Godrej & Boyce Mfg. Co. Ltd. -
Mumbai, Heavy Alloy Penetrator Project - Trichy, Hindustan Aeronautics
Limited - Bangalore, Hindustan Newsprint Ltd. - Kottayam, HLL Lifecare Ltd.
— Cochin & Thiruvananthapuram, Indian Air Force - Gorakhpur, Jamnagar &
Kanpur, Indus Medicare Limited - Hyderabad, The Kerala Minerals & Metals
Ltd. - Kollam, KSB Pumps Ltd. - Coimbatore, Marico Ltd., Millipore (India)
Pvt. Ltd. — Bangalore & Mumbai, MRF Ltd. - Kottayam, NTPC Ltd. -
Kayamkulam, NPCIL - Thane, ONGC - Ahmedabad, Research Centre
Imarat (DRDQO) - Hyderabad, Syngene International Ltd. - Bangalore,
Terumo Penpol Ltd. - Thiruvananthapuram, VSSC - Thiruvananthapuram
and Yokogawa India Ltd. —Bangalore.

Foreign customers
Al-Futtaim - Dubai, Jansal — Dubai and Kharafi National - Kuwait.
DATAACQUISITION GROUP

The following major activities were performed during the period by
Instrumentation & Data Acquisition Section:

Model Approval Testing for Honeywell Tank Craft

Model Approval exercise was carried out for Tank Farm Management
Software for M/s Honeywell Automation India Ltd. during July-August 2011.
The model approval was undertaken with reference to ASTM/API standard
(ASTM D-1250) and WELMEC MID Software Requirements Guide
(WELMEC Guide 7.2 / Issue 4 — Measuring Instruments Directive
2004/22/EC).

BWSSB MIS/DAS System
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Subsequent to submission of Proposal for Annual Maintenance Contract
(AMC) by FCRI, annual contract for maintenance and calibration work was
bagged by FCRI for the year 2011. AMC work was successfully managed
and completed regarding upgradation work/replacement of failed modules,
etc. for Instrumentation/Data Acquisition and MIS Systems for CWSS
Stages|, lland Il of BWSSB.

16.3. Consultancy for Hydraulic Research Lab (Sri Lanka Irrigation
Department)

Proposal was submitted for Consultancy-Training needs on Data Acquisition
for Sri Lankan Government Department of Irrigation (HRL Facility). A batch
of three senior Engineers from HRL were trained in “LabVIEW and Data
Acquisition Systems Programming and Interfacing” for 15-days at Data
Acquisition Systems Laboratory at FCRI.

16.4. APGENCO Site Testing

Assisted Site Measurements and attended meeting held at Central Water
Commission (CWC) during Jan’12 regarding results/report work on FCRI
tests for strain, pressure fluctuations and vibration at the APGENCO
Srisailam West Bank Hydel Station Project.

16.5. DataAcquisition Systems at Flow Laboratories

Work commenced on revamp of Instrumentation systems and Control
Desk/Data Acquisition for Sonic Nozzle system at Secondary Air Flow
Laboratory (SAFL). Installation work regarding Instrumentation Rack and
DAS modules was undertaken at Large Water Flow Laboratory. DAS team
set up measurement system at CLATF and at 100 mm Water Flow
Laboratory for response tests on Pressure Relief Valves, Dispenser Valves
and other special purpose valves.

17. MULTIPHASE FLOW FACILITIES

Maintenance and revamp work was undertaken to gear-up the Two-phase
Air-Water Test Facility for BARC Project work. As part of the process, civil
repair works were undertaken as well as modifications in lab test-loop layout
was organised. New screw-compressor, Air Receiver tank, etc., were
installed to permit air flow at higher pressures at test-section and better
coverage for flow patterns/regimes in two-phase flow. Modifications are in ‘
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progress to replace reference air-line section with stainless steel to permit
use of thermal-mass flowmeters as reference. Preliminary Flow pattern
studies in transparent vertical test-section were undertaken as part of
evaluations for design of Two-phase Flowmeter for BARC project.

MoU for design development for Two-phase Flowmeter for steam-water
mixture was signed between BARC and FCRI on 28 June 2011. The
funding for first stage (design phase) of the project has been received.
Experimental work for design is in progress. Two officers from FCRI have
qualified for Radiation Safety Officer Certification from AERB as part of the
project.

18. PROJECTS DEPARTMENT

This division undertakes all external project related activities of the Institute.
18.1. COMPLETED PROJECTS
a. Characterization of nozzle using liquid propane for M/s CCI

A set up was made in connection with the assignment for creation of a facility
for testing of spray nozzle with liquid propane as the test fluid from M/s CCI
RSM, California, USA. Main objective of the work was testing of spraying
nozzle for hole diameter 2 mm and different height L/D (Length to Diameter)
ratio by using liquid propane as test fluid and find the droplet size, velocity at
different test condition.

b. Design and consultancy of Cryogenic testing Laboratory for M/s MIL,
Mala

A cryogenic test setup was designed for M/s MIL, Mala for testing of valves
for cryogenic service. It covers all types of valves such as check valves,
globe valve, ball valve, gate valve and butterfly valves. This facility handles
size range from 1” to 16” NB and temperature range covering from -50°C to -
196°C.

C. Helium leak testing & Hydro Testing as per ASME Section V for M/s
SIFL, Thrissur

Nuclear application pipe connection and bends for different size were tested
for helium leak test and hydro test at FCRI as per ASME Section V for M/s

I\ SIFL, Thrissur.
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d. Pressure Pulsation studies in six units at Srisailam Hydro Electric
Scheme for M/s APGENCO

Pressure Pulse testing of hydraulic turbines of Srisailam Left bank Hydro
power station was done in two locations of Penstock for various loading
conditions in the unit 1,2,3,4,5 and 6. Vibration compensated dynamic
pressure sensor was used to measure the pressure pulsation of the
machine. The recorded sample values were analyzed and report was
submitted to APGENCO.

e. Validation of Hydro Electric Pressure Switch to compare with 5 different
types of Pressure Switches for M/s Robert Bosch

Hydro electric pressure switch with different models were subjected to the
following tests at FCRI. Tests are switching accuracy test, hysteresis test,
bursting pressure test and endurance test. These test items were received
from M/s Bosch Rexroth, Bangalore to compare and to report on 5 different
types of pressure switches.

f. Specialised tests performed

. Environmental qualification test was conducted for different size of valves in
the steam chamber setup and hot air oven for M/s AlL, Chennai

il Thermal cycling test was conducted for different size of valves at High
pressure Hightemperature test setup at FCRI for M/s Rotex Valves

iii. Hot cycle test was conducted for different size of valves at High pressure
high temperature testloop at FCRI for M/s AL, Chennai and Dembla Valves

iv. Proof of design test of BFV was conducted for different size of valves range
from 100 mm to 1200 mm sized at POD testing facility at FCRI for M/s
Intervalve, Pune, Siemens Valves, and AVK Valves

V. Qualification and acceptance testing of flexible hoses was conducted for
different size and model of hose at Hydraulic testing setup at FCRI for M/s
MIL, Chennai

Vi. Fugitive emission testing valves was conducted for different size of valves

range from 1/2" to 16" sized at Helium leak testing facility at FCRI for M/s

Schuff Speciality Valves, Dresser Valves - Coimbatore, etc.
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