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44 INDIAN LEADERS IN STEAM ENGG AND CONTROL INSTRUMENTATIONINDIAN LEADERS IN STEAM ENGG AND CONTROL INSTRUMENTATION
44 FORBES MARSHALL GROUP FORBES MARSHALL GROUP 
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44 WORK FORCE : OVER WORK FORCE : OVER 1100 1100 EMPLOYEESEMPLOYEES
44 TURNOVER TURNOVER 2009 2009 --10: 10: RS.600 CRORERS.600 CRORE
44 27 27 BRANCHES IN INDIABRANCHES IN INDIA
44 15 15 INTERNATIONAL BRANCHESINTERNATIONAL BRANCHES
44 3 MANUFACTRING PLANTS IN INDIA 3 MANUFACTRING PLANTS IN INDIA 

FORBES MARSHALLFORBES MARSHALL

WHY WATER METERING

BIGGEST CRISIS LOOKING AT FUTURE IS DIMNISHING 
WATER.WATER IS CURRENCY OF LIFE, IF IT DRIES UP 

WE ARE FINSIHED
SO W E NEED TO CO NSERVE AND CO NTR OL U SE OF 

WA TER

“TO CONTROL WE NEED TO 
MEASURE”

METERING OBJECTIVES:METERING OBJECTIVES:

Ø t
Ø REDUCE NON REVENUE WATER
Ø EFFECTI VE WATER & WASTE WATER MANAGEMENT
Ø CUSTOMER AWARENESS ON CONSERVATION OF                    

WATER
ØTO KNOW THE LEAKAGES/PILLFIRAGE
Ø EFFICIENT BILLING
Ø UNIFORM SUPPLY AT TIMES OF SCARCITY
Ø RECYCLING AN D REUSE
Ø IMPRO VE EFFICIENCY OF EQUIPMENTS
Ø REDU CE MAINTENAN CE COST
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Ø Electromagnetic 
Flowmeters 

Ø Turbine meters
Ø Ultrasonic 

Flowmeters

Ø Variable Area 
Flowmeters

Ø Vortex Flowmeters 
Ø Mass Flowmeters 

VARIOUS TYPES OF FLOW 
MEASURING INSTRUMENTS
VARIOUS TYPES OF FLOW 
MEASURING INSTRUMENTS
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UFM

Easy to engineerEasy to engineer
Easy to install Easy to install 
Easy to operate & Easy to operate & 

maintainmaintain

The Universal 
Flowmeter 

For a Sharp For a Sharp 
Price Price 

8

Product Portfolio

Optimass 7000

Available in 7 sizes

and 3 materials.
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VFM
• Two wire, µ Controller based, 

intrinsically safe. EMC 
compatible electronics.

• Ability to handle liquids, gases & 
steam

• Off-line mass / normal flow 
computation

• Local display / operator interface
• Built-in electronic totalizer
• HART communication
• Simple power-on diagnostics
• Current & pulse outputs
• Compact and Separated 

electronics

If a conductive liqu id f lows through  a 
magnetic field  of fie ld strength B,  a 
voltage U wil l be  induced  in  it.  This  
voltage is d irectly proportio nal to the  
average flow velocity V  of the mediu m 
and is sensed by  two electrodes. Fr om 
this and the tube d iameter D of  the 
signal converter, the s ignal  converter 
calculates the volumetric  flow rate.

U = K x B x V x D

K = instrument constant

B = magnetic f ield strength

V = mean flow  velocity

D = electrode spacing
The Electromagnetic F low Measuring Princip le

Magnetic Flow meters PrincipleMagnetic Flow meters Principle
4 DN 10 – 3000  

4 ACCURACY BETTER THAN ±0.3%O F MV

4 LI NER HARD RUBBER / PTFE/PU/PFA 

4 IP67 / IP 68 

4 MOU NTING LENGTH TO ISO-STANDARD

4 FULLY PROGRAMMABLE

4 2LINE BACK LIT LCD DISPLAY

4 DISPLAYS FLOW RATE & TOTALISED 
FLOW

4 N O WEAR & TEAR, RUGGED AND 
PROVEN DESIGN

4 ECON OMICAL FIT & FORGET 
SOLUTION

Magnetic Flow meter RangeMagnetic Flow meter Range

Compact UnitCompact Unit

Separate Unit



Fully welded SS 304
coil housing prov ides 
complete protection
against aggressiv e,

corrosiv e env ironmental
conditions

IP 68 protection
SS 304 terminal box

Flanges as per
ANSI,AWWA 

Class D
Every flow me ter 
calibrated on the 

most accurate 
accredited calibration

facility

KROHNE MARSHALLKROHNE MARSHALL FULL BORE FLOW THROUGH SECTION - NO MOVING PARTS
NO RESTRICTIONS, NO OBSTRUCTIONS

ADVANTAGES OF INLINE FULLBORE 
MAGNETIC INDUCTIVE FLOWMETERS

ØNO MOVING PARTS - NO WEAR 
& TEAR & NO MAINTENANCE

ØFULL BORE FLOW THROUGH 
SECTION - NO RESTRICTIONS, 
NO OBSTRUCTIONS. HENCE 
NEGLIGIBLE PRESSURE DROP & 
NO CHOKING

TYPICAL SCHEMATIC OF WATER TYPICAL SCHEMATIC OF WATER 
MANAGEMENT NETWORKMANAGEMENT NETWORK

Complete 
material balance 
by measuring at 
every point in 
generation and 
distribution

Water 
Source CWR

S. R. S. R. S. R.

Transmission 
Mains

Distribution Network

WTP



Electromagnetic Flow meter 
Installation

Typical Installation Between Reducer & Expander

4 Water & waste water 
measuring

4 Sea water flow 
metering

Magnetic Flow meters for 
Water Applications
Magnetic Flow meters for 
Water Applications

Large si zes at 
Water 
Corporation

At pump ing  stations

Magnetic Flow meters for 
Water Applications
Magnetic Flow meters for 
Water Applications

Magnetic Inductive Flow 
meters install ed in an 
U nderground C hamber and a 
Pump House





STANDARDS
ISO 9104 : UNDER THIS , THERE ARE TWO   

METHODS
I. VOLUMETRIC – AS PER IS0 8316
II. GRAVIMETRIC- AS PER ISO 4185

THIRD METHOD IS CALIBERATION AGAINST 
MASTER METER, TRACEABILITY DEPENDS 
ON CALIBRATION OF MASTER METER

STANDARDSSTANDARDS
ISO 9104 : MEASUREMENT OF LIQUIDS IN CLOSED 
CONDUITS – METHODS OF EVALUATING THE 
PERFORMANCE OF ELECTROMAGNETIS FLOWMETERS 
FOR LIQUIDS

THIS STANDARD SPECIFIES THAT THE ACCURACY 
RATING OF THE REFERENCE STANDARD SYSTEM 
SHOULD BE PREFERABLY ATLEAST 3 TIMES BETTER
THAN THAT OF THE METER UNDER TEST.

CALIBRATION FACILITIES MUST ENSURE 
TRACEABILITY TO NATIONAL & INTERNATIONAL 
STANDARDS

CALIBRATION OF THE METER SHOULD BE DONE 
PREFERABLY OVER ITS SPECIFIED MEASURING 
RANGE

CALIBERATION METHODS
• DI RECT VOLUME COMPARISON (ISO 8316)  –

PRIMARY STAN DARD & TRACEABLE.
• GRAVIMETRI C METHOD (ISO 4185) – PRIMARY 

STANDARD & TRACEABLE BUT VOLUME 
COMPUTED BY APPLYING DENSITY FACTOR. 
ACCU RACY IS A FUNCTION OF WEIGHING 
SYSTEM ACCURACY AND DENSITY 
MEASU REMENT ACCURACY.

• MASTER METER METHOD – SECONDARY 
STANDARD. TRACEABILITY & ACCURACY 
DEPENDENT ON CALIBRATION OF THE M ASTER



WORLD’S 
2ND LARGEST 

CALIBRATION 
FACILITY

WORLD’S 
2ND LARGEST 

CALIBRATION 
FACILITY

Accuracy Inspires Confidence

CALIBRATION
CALIBRATION FACILITY IN PUNE

12-May-07

CALIBRATION FACILITY

12-May-07

CALIBRATION FACILITY



12-May-07

CALIBRATION FACILITY
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Start, 
Release of counting

Stop,
End of counting

Measured ( l )
0400000
Reference ( l )

Volume-pulses,
e.g. 1 pulse for each liter  

0,1% devi ation

Level-switch (24 x)

Valve

Krohne Marshall India 

Calibration facilities

CALIBRATION FACILITY

DN  3000 METER UN DER CALIBRATION



Magnetic Flow meters for Magnetic Flow meters for 
Water ApplicationsWater Applications

4 Municipal W ater Supply Boards

4 Industrial W ater Supply Boards

4 Water Supply Pumping Stations
4 Agricultural & Irrigation Supply Lines

4 Water & W aste W ater Pipelines

4 Effluent Treatment Plants

4 Sewage Pipelines

4 Main W ater Supply to Large Industries

• DELHI JA L BOARD
• U.P JAL NIGAM
• CMWSSB, CHENNAI
• BHAV NAGAR MUNICIPAL CORPORATION
• KAR NATAKA WATER SUPPLY & DRAINAGE BOARD
• CHITTAGONG WATER SUPPLY
• ORISSA WATER SUPPLY & SEWERAGE BOARD
• PUNE MUNICIPAL CORPORATION
• BWSSB, BANGALORE
• GWSSB, GUJARAT
• RUIDP, JAIPUR
• MP ADB FOR BHOPAL, INDORE, GWALIOR
• J & K ADB
• UTTRAKHAND ADB
• PHED , RAJASTHAN
• CHANDIGARH MC
• HARYANA WATER AND SEWERAGE BOARD
• HIMACHAL PRADESH
ü

REFERENCES IN WATER
& WASTE WATER

WATER METERING HAS FURTHER 
MOVED TO CONTROL AND 
MONITORING THROUGH GSM/GPRS 
BASED SCADA SYSTEMS.

• WE HAV E ALR EADY DON E R EMO TE MON ITORIN G 
THRO UGH GSM A T HAM IRPUR, H. P. FOR MULTISTAG E 
PUM PIN G WA TER SU PPLY SCH EME.

• DJB INSTA LLED  MEA SUR ING & MONITOR ING SYSTEM 
FOR 305  ELEC TROMAGNETIC FLOW METER IN 
DISTRIBUTION NETWOR K THROUGH GSM NETWOR K.
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Stages
• The various stages of the project consists of stages as below:

Stage I
• The water is to be taken from river beas where six percolation 

tanks are provided and from there the water is pumped to 
Jakhoo.

• The level of all the percolation tank level is to be monitored on 
continuous basis using level transmitters and based on the 
level the pumps operation will be automatically  controlled.

• The water flow rate being pumped to Jakhoo Pump house is 
monitored using Magnetic Flow meter.

Jakhoo Pump House

• The tank level at Jakhoo is monitored and 
controlled automatically by switching the 
pumps at River Beas. This will protect the 
spilling of the tank and to also protect the 
pumps at Bohru for dry running in case of low 
level.
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Stage III (Uhal)
• The incoming water flow at Uhal is monitored by  magnetic 

flow meter.
• At Uhal the central control room is used to monitor all the data

from various stages and pump houses on SCADA. The data is 
collected from the individual field instruments using state of 
the art GSM network. 

• The storage tank at Uhal is used to store the incoming water 
from Bohru and for providing the supply  to various 
distribution lines and at storage tank in Matlana through 
gravity .

• Uhal Tank High level switching is used to control the 
switching of pumps at Bohru.

• The Electrical actuated On/Off valves at the pumps are 
actuated from the SCADA to start the water flow.
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GSM I/O MODULE

PRINTER

PRINTER

PRINTER
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vv Dat a acquisitionDat a acquisition

vv Event M anag ementEvent M anag ement

vv Alarm man agementAlarm man agement

vv Real Time dat aReal Time dat a

vv Dat a retri evalDat a retri eval

vv HistogramHistogram

vv BiBi--directional Co mmuni cationdirectional Co mmuni cation

vv Dat a LoggingDat a Logging

vv Secu rity & Data integ ritySecu rity & Data integ rity

vv Daily and Monthly repo rtsDaily and Monthly repo rts

Junction box

Data CollectionData CollectionData Collection



GSM GSM ––Global System for Mobile communicationGlobal System for Mobile communication
GSM uses a Variation of time division multiple access
GSM digitalize and compresses data and sends it in own time slot.
Data transmission by SMS – Short Message Service

GPRS GPRS ––General Pocket Radio ServicesGeneral Pocket Radio Services
Packet based wireless communication
Data rates 56K-114 Kbps
Continuous connection to the internet for mobile phones and computer

PSTN PSTN –– Public Switched Telephone NetworkPublic Switched Telephone Network
Telephone system based on copper wires carrying analog signals

ISDN ISDN –– Integrated Service Digital Network Integrated Service Digital Network 
Communication standard for sending voice and data over digital telephone lines.
Supports data transfer rates up to 64Kbps 
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There are totally 72 user spread There are totally 72 user spread 

across 20 Sq. KM pump their across 20 Sq. KM pump their 
effluent to CETP and also receives effluent to CETP and also receives 

treated water from CETPtreated water from CETP



Pumping Station Mimic



THE MIMIC DISPLAY OF THE WATER FLOW IS OBTAINED 
WHEN THE USER DOUBLE CLICKS ON A SITE

Selecting Zones and Sites Periodical report for Flow, Daily,Weekly,Monthly or Yearly 
flow can be obtained



GOVERNMENT IS INVESTING LOT OF FUN DS 
THROUGH VARIOUS PROG RAMMES FROM 
LAST FEW YEARS

• JNNU RM FUND
• ADB FUN DING
• JBIC FUND
• WORLD BANK FUND 
• & MAN Y OTHER

THANKYOU

QUESTIONS ?


