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AVJ Engineering-Consultants

A AVJ Engineering Consultants was established in the
year 2008 after working for 36 years and is based at:

Bi 10, Kanchan Ganga Apartments,
Near Mantri Park,

Kothrud,

Pune i 411039

Telefax: 912025381087
vinod@avjengineering.com
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AVYJ Engineering:Consultants About AVJ Engineering Consultants

AVJ is Distributor & Marketing Associate for:

MagnaDrive, Seattle USA
Merloni Progetti, Italy
Flownetix, UK

Elis, Cz. Republic

Jyoti Limited, Baroda
Grundfos Pumps

SILO, Finland

& & & & & & &
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AVJ Engineering-Consultants

| Elis Make Ultrasonic Flow Meters I

Magnadrive Couplings and ASD

Silo Underground
Waste Collection
Systems

Flownetix Ultrasonic Smart
Water Meters




AVJ Engineering-Consultants

MagnaDrive
Target Market
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AVJ Engineering:Consultants Target Markets

Vertical Industries

A Water / Wastewater
A Pulp & Paper

A Steel

A Mining & Cement

A Irrigation

A Power Generation

A Oil & Gas

A HVAC

A Chemical Processing
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AVJ Engineering-Consultants Target Market

Application Types

APumps

2010-04-19 ®



AVJ Engineering-Consultants Target Market

Application Types

A Fans

2010-04-19 2



AVJ Engineering-Consultants Target Market

Application Types

A Blowers
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AVJ Engineering-Consultants Target Market

Application Types

A Centrifuges
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AVJ Engineering-Consultants Target Market

Application Types

A Bulk Handling

2010-04-19 12



AVJ Engineering-Consultants About MagnaDrive

A Founded in 1999

A Technology of the Year by Industry Week
for 2001

A 20 Domestic Patents and More than 200
International Patents

A Installed on Over 6,000 Systems

A Recently Awarded $2.7 million Contract by
U.S. Navy

2010-04-19 13



AVJ Engineering:Consultants About MagnabDrive

A Th b e i ts o MagnaDr i
CoO an I S rel ati on

— o
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mp y 0
A Early funding for MagnaDrive was supplied by a grant from the
US Department of Energy (DOE). Also, DOE testing
demonstrated that MagnaDr Il vebds pr

usage by up to 70%.

A The DOE operates several MagnaDrive units in mission critical
applications at nuclear facilities.

A The US Navy and US Air Force also utilize MagnaDrive
technology.

A The Navy operates well over 1,000 units across ten different
ship classes in its fleet.

2010-04-19 14



AVJ Engineering-Consultants About MagnaDrive

A 2004 Inc. 500 Inc.
Fastest Growing 5 o
Private Companies |

A 2004 Deloitte 500

Fastest Growing Deloitte
Technology Technology Fast 500

Companies

2010-04-19 15



AVJ Engineering-Consultants About MagnaDrive

A 209 Inc. 500 Inc.

Fastest Growing 5 0
Private Companies ,.
A /Mﬁl Deloitte 500
Fastest Growing Deloitte
Technology Technology Fast 500

Companies
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AVJ Engineering:Consultants MagnaDrive is Solution

A MagnaDrive is notonly a Drive butafi Tot a | Sol L
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AVJ Engineering-Consultants Product Lines

A Couplings
A Adjustable Speed Drives (ASDSs)

2010-04-19 18
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AVJ Engineering-Consultants

A MagnaDrive Produces Magnetic Adjustable Speed Drives and
Couplings that eliminate the physical link between the motor
and load and instead uses a Magnetic field to transmit torque
across an air gap. | t 6s a simpl e
technology that is gives following advantages

I Reduces energy consumption

I Reduces motor stress at start-up

I Cushions shock loads and eliminates motor seizure
I Tolerates misalignment and thermal expansion

I Extends equipment life and reduces maintenance requirements through
reduced vibration and cavitations

2010-04-19 19



AVYJ Engineering: Consultants Type of Loads

A Centrifugal Loads

A Centrifugal loads are rotating loads, such as centrifugal pumps, fans, and
mixers. They closely follow the affinity laws, which dictate how flow,
horsepower, and torque change as speed changes:

A New Flow = Original Flow x ¢pSpeed
A New Torque = Original Torque x gpSpeed?2

A New HP = Original HP x gpSpeed3

A ln other words, flow varies proportionall
expressed as a percentage of the original speed), torque varies with the square
of the change in speed, and horsepower varies with the cube of the change in
speed.

A Itis important to understand that torque is demanded by the load. Attach a 2-
hp motor to a 2-hp load, then attach a 10,000-hp motor to the same load and
both motors will generate 2-hp (ignoring losses).

2010-04-19 20



AVJ Engineering-Consultants

Non-Centrifugal Loads

Other loads, such as screw compressors, positive displacement pumps,
positive displacement blowers, paper roll machines, conveyor belts, punch
presses, and rock crushers, do not follow the affinity laws.

A Flow varies proportionally with speed.

> I

A Torque and horsepower may decrease, remain constant or increased it
depends on the application.
Speed changes for non-centrifugal loads do not generate the same large
energy saving as with centrifugal loads, but changes in speed may be desirable
for process control reasons. In other words you may want to control the speed
of the process, even though you are not saving any energy.

2010-04-19 21



AVJ Engineering-Consultants Basic Principal

Principle of Magnadrive Magnetic Coupling and ASD

A Training\MAGNADRIVE BASICS.wmv
A Magnet & Copper Penny Demo.wmv

2010-04-19 22
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AVYJ Engineering:Consultants Fixed Speed - Mechanical
Couplings

Rigid Couplings |

Rubber (Tire) Flexible Shaft
2010-04-19




AVYJ Engineering:Consultants rixed Speed - Mechanical
Couplings

AAIl couplings are subiject to:

\
W_—_—,- Misalignment ﬁf
1

Parallel / Offset | ikl
sl Misalignment |

[ Axial Bl Misalignment
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AVJ Engineering:Consultants Fixed Speed -
VMechanical Couplings

AMagnaDrive has a unique design:

Copper Conductor S

Rotor

2010-04-19 25



AV Engineering: Consultants _Fixed Speed —
Mechanical Couplings

MagnaDrive
can operate with

Anqular Misalignment

2010-04-19 26




- : rixed Speed -
AVYJ Engineering:Consultants Mechanical Couplings

B

Motor Shaft Load Shaft

MagnaDrive MagnaDrive
can operate with can operate with

Anqular Misalignment Parallel Misalignment

MagnaDrive
can operate with

Axial Misalignment
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AVJ Engineering-Consultants

Coupling Mechanics

2010-04-19
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AVJ Engineering-Consultants Coupling Mechanics

Description of MagnaDrive Coupling

A Coupling Transmits Torque
Using Principles of Magnetic
Induction

A Two Independent Components
Having No Physical Contact

A Precision Rotor Assembly
Contains High-Energy
Permanent Magnets Mounted on
Load Shaft

A Conductor Assembly w/ Copper
Rings & Steel Disks Connected
Q Motor Drive Shaft

2010-041:-
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AVJ Engineering-Consultants Coupling Mechanics

Description of MagnaDrive Coupling (cont.)

A Relative Motion Between Magnets
& Copper Creates Eddy Currents
that Transmit Torque Across Air
Gap

A Air Gap Width Affects Torque
Transmitted by Coupling

A 1/8 Inch Air Gap During Normal
Operation Provides High Torque
Transfer & Maximum Operating
Efficiency

A Typically Couplings Sized to Drive
Lo10.0e@@d Shaft at 98 to 99% of Motor
Speed

30



AVJ Engineering-Consultants Coupling Technology§

Magnetic Couplings

A Constant and Variable Torque
A 1 to 5,000 HP Applications

A Four Models:
I First Generation Coupling (FGC)
I Economizer (MGE)
I Delay (MGD)
I Torque Limiting (MGTL)

2010-04-19 31



AVJ Engineering Consultant product Overview - Couplings

MGE Product Line

A 1/2 to 400 Hp - 1500 RPM

A Variable and Constant
Torque applications

A Standardized Shaft Sizes

A Applications where FGC
IS used

A Split hub configuration for
easy installation

A Lower overhung shaft
weight than FGC

2010-04-19




AVJ Engineering-Consultants

Product Overview - Couplings

FGC Product Line

A 3 to 5000 HP @1500

A Variable and Constant
Torgue applications

A Can deliver higher starting
torques

A Cushioned start desired

A Shafts: standard or
special sizes

A Dist. Between Shaft ends
(DBSE): within or beyond
standard range

2010-04-19
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AVYJ Engineering:Consultants Coupling Technology

Cushioned Start _ Direct Coupled

Locked Rotor Current Comparison :
— MagnaDrive
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Lower Peak 7
Demand

ALower
Inrush at
Startup
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AVJ Engineering-Consultants

Rigid & Flexible Couplings

e All mechanical couplings are somehow
physically connected causing:

& Misalignment

& Vibration transfer

2 Premature equipment failure

& Energy waste due to misalignment

e |nstallation, operation, & maintenance issues:

a2 Time and money spent on laser alignment

a2 Time and money spent maintaining equipment
2 Production downtime costs

2 No overload torque protection

2 Some types require grease/oill

xefiHardo start causes
and energy spikes

2 No speed adjustability

Increased cost
of ownership

2010-04-19

e X 1

MagnaDrive (MGE/FGC/MGD/MGTL)

e The disconnected nature of the MagnaDrive
connection (air gap) provides:

2 Misalignment allowance up to 3 degrees

2 No vibration transfer

2 Longer equipment life (bearings, seals, etc.)

a2 Energy savings due to motor/load disconnection

e |nstallation, operation, & maintenance issues:
2 Virtually no time and money spent on alignment
2 Less time and money spent maintaining equip.
2 Lower production downtime costs
2 Overload protection
2 MagnabDrive is a GREEN technology

raxzfCuelsisomaeid @ qan @ mealtay e

equipment life and provides lower peak demand
and inrush (additional energy savings)

2 MagnaDrive couplings can be fine tuned to save
energy

Lower cost

of ownership
35



AVJ Engineering-Consultants

Couplings

To

Motor Characteristics
I Up to 5000 HP Motors @ 1500 RPM
I Up to 3000 HP Motors @ 3000 RPM

Vibration Isolation

.\Magnadrive\MagnaDrive
Demonstrations\Vibration.mpq

Alignment Problems

.\Magnadrive\MagnaDrive
Demonstrations\Misalignment Demo.wmv

Need for Cushion Start

Thermal Expansion Issues

Shaft Seizure Issues

Mechanical Seals are Present
Need to Protect Critical Equipment

o o Po Po o o Po  To I

2010-04-19 36
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AVJ Engineering-Consultants

Adjustable Speed Drive
(ASD)

2010-04-19

37



AVJ Engineering-Consultants Variable Spead -
Valve | Damper Systems
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AVJ Engineering-Consultants Variable Speed -

VDS (Variable Frequency Drives)

R SRR

ABER HRRE
AR SHRRE

valtckole Fregueroy

m_w

: verter ﬂ.

Line Side Lood Side

2010-04-19



AVJ Engineering-Consultants Variable Speed -

ViFDSs (Variable Freguency Diives)

Principle of Operation |

&0 Hz worlcisle Frequeroy

avay T
—len| = @.

Lire Side Lood Side
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AVJ Engineering-Consultants Variiable Speed - VFDs (variable

Frequency Drives)

VFD Issues i Installation Complexity and Space Requirement

S o S S e S B S . -

-

Building to house VFDs

- e

MagnaDrive minimal
space requirement and
simple installation

2010-04-19




AVJ Engineering: Consultants Product Lines

Adjustable Speed Drives

A Variable Gap i For Adjustable Speed
A Air-Cooled:
I Sizes 20 to 500 Hp @ 1500 RPM
I Horizontal & Vertical Applications
A Water-Cooled
i 500 through 4,500 Hp @ 1500 RPM
I Horizontal & Vertical Applications

2010-04-19 42



AVJ Engineering: Consultants ASD Technology

The MagnaDrive ASD works by:

A Copper Conductor Rotor
Assembly Attached to Motor.
Actuation Controls Air Gap
Between Magnet Rotors &
Conductor Rotors

A Relative Rotation of Copper
Conductor & Magnet Rotor
Assemblies Induces Powerful
Magnetic Coupling Across Gap

A Varying Air Gap Spacing
Between Magnet Rotor &
Conductor Rotor Results in
Controlled Output Speed

A Output Speed Is Adjustable,

Controllable & Repeatable
2010-04-19 43

CopperConductor
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AVJ Engineering-Consultants ASD Mechanics

The MagnaDrive ASD works by:

A Air-Gap Controlled
Mechanically By
Standard Industrial
Actuators

A Changing Air-Gap
Changes Output Speed

A Output Speed Is

Adjustable, Controllable
and Repeatable

2010-04-19 44



AVJ Engineering-Consultants

ASD Benefits

A Variable Speed Control for Energy Savings
A Low System Maintenance
A Accepts Greater Misalignment

A Eliminates Vibration Transfer Between
Motor and Load

A Unloaded Startup, Controlled Ramp-Up
A Permits Shock Loading

A Increased Seal & Bearing Life

A Eliminates Electronic Harmonics

A Unaffected By Power Quality Issues

A Lightning Strikes

2010-04-19 45




AVJ Engineering-Consultants

Adjustable Speed Drive (ASD)

A For Speed Control and Energy
Savings
I ASD Energy Savings
Demo.wmyv

I ASD energy savings
New.wmyv

2010-04-19
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AVJ Engineering-Consultants

A Pumps and Fans Installations:

A  MAGNADRIVE - FAN - Great River Energy, Elk River, MN, ASD 26.5.wmv

A  MAGNADRIVE - PUMP - City of Lorain Coin Start-up.wmv

A  MAGNADRIVE - PUMP - Mass Water Auth, Brookline, MA, ASD 26.5.wmv

2010-04-19
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AVJ Engineering-Consultants Variable Spead -

ViFDS (Variable Freguency Drives)

MagnaDrive ASDS

e Special issues and installation requirements: e MagnaDrive ASDs:

& Require inverter duty motors 2= Operates with any kind of motor
2 Are susceptible to dirty power e Is not affected by dirty power
& Require environment control (temp, dust, hum.) e Is not affected by temperature, dust, humidity
ae Complexity of equipment and installation and other factors in the operating environment
e Are expensive in medium/high voltage ceAre simple to install and maintain
a2 Rapid obsolesce (6-7 years)/throw away ceHave a life span of 207 25 years, depending on
aeMotors control space requirement operating conditions
e Operation & maintenance issues: ® Operation & maintenance issues:

2 No issues with harmonics
& No issues with bearing fluting
2 Rapid restart capability

aeHarmonics
aeBearing Fluting
2 No rapid restart capability

e Equipment connected with VFDs still has a ® The disconnected nature of the connection

physical connection between the motor and (air gap) provides: o
load shaft causing: 2 No misalignment and vibration issues

2 Less time and money spent aligning and
maintaining equipment

= Longer equipment life

2 Cushioned start

2 No load start

2 Energy savings due to motor / load
disconnection

2 Overload protection Lower cost
of ownership

2 Misalignment and vibration transfer
2 Premature equipment failure

a2 Energy waste due to misalignment
2 No overload protection

Increased cost

2010-04-19




AVJ Engineering-Consultants

Tachnology

Affinity (or AnAFano)

A Torque Transmitted

— 3
& Flow Are Reduced (HP,/HP,) = (Flow,/ Flow,)
; Proportion of Max
By IncreaSIng the Flow Flow Reduction Power Consumed Power Saved
ASD A|r Gap (Flow1/Flow?2) (1-Flow1/Flow?2) (HP1/HP2) (1-HP1/HP2)
. . 99% 1% 97% 3%
A A 1% Reduction in - o > o
Speed and Flow — - 91% —
I 0
Y|eIQS a 3% Energy o 4% 88% 12%
Savings 95% 506 86% 14%
A A 10% Reduction in 90% 10% 73% 20

Speed and Flow Yields :
2 27% Enerqy Savings Energy Savings May be Greater

A A50% Reduction in Due_ to Reduced Vibration and
Speed and Flow Yields Misalignment Tolerance of

a 88% Energy Savings MagnaDrive Air Gap
2010-04-19 -




AVJ Engineering-Consultants MagnabDrive Benefits

Improved System
Reliability

|
|
o

Reduced Total
Cost of
Ownership

$
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AVJ Engineering-Consultants MagnaDrive Benefits

Consistent Pgrformanpe Improved System
Increased Equipment Life Reliability
Tolerates Poor Power

2010-04-19 51



AVJ Engineering-Consultants MagnaDrive Benefits

Improved System

Reliability
Longer MTBF Increased Process
Immediate Restarts Availability

Reduced Change-out Time

2010-04-19 52



AVJ Engineering-Consultants MagnabDrive Benefits

Improved System
Reliability

Reduced Energy Use
Lower Demand Charges

|
|
o
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AVJ Engineering-Consultants MagnabDrive Benefits

Improved System
Reliability

Increased Seal Life
Improved Bearing Life

|
|
o
T
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AVJ Engineering-Consultants MagnabDrive Benefits

Improved System
Reliability

|
|
o

Reduced Total
Cost of
Ownership

$
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AVJ Engineering-Consultants Total Cost of Ownership

Total Cost of Ownership Model

A Obijective i Value-Based Purchasing Tool

A Details Total System Costs - Pump, Motor,
Conveyor, Selected Control Device

I Initial Product & Installation Costs
I Operating Costs

I System Maintenance Costs

I Downtime Costs

I Environmental Costs

AHi ghl i ght fAReal o0 Cost s
A Summary for Financial Decision-Maker

2010-04-19 56



AVJ Engineering-Consultants Success Story

Supplied to Delhi Jal Board:

8 Nos. FGC 33.0S. Magnetic Couplings suitable for 280 KW, for Pump
Application

Received Orders from Bhilai Steel Plant for:
1. 4 Nos. MGE T 11, 45 KW for Pump Application
2. 6 Nos. MGE 1 15, 110 KW for Pump Application.

2010-04-19 S7



AV Engineering: Consultants Company Update

Impressive List of Technology Adopters

A Commercial Companies
A Utilities

A Governments

A Universities

A OEMSs

A A&E Firms

2010-04-19
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AV Engineering: Consultants Company Update

Commercial Companies

59

e Alcoa e |International Paper
e Ashgrove Cement e Johnson Controls
e Besser e MI SWACO

e Birmingham Steel e Micron Technology
e Boeing e NEC

e Boise Cascade e Nippon International
e Bowater e Peabody Coal

e British Petroleum e Potash Corporation
e Cargill e Potlatch

e Chevron e Premcor

e Dow Chemical e RAG Coal

e Eli Lilly e Schlumberger

e Federal Express e Siemens

e General Electric e Syncrude Qil

e Georgia Pacific e Unocal

e Hanover Compressor e US Steel

e Hyatt Corporation e Valero Energy
291Ci'l\(/l}/' ° e Weyerhaeuser



AV Engineering: Consultants Company Update

Utilities
e American Electrical Power (AEP) Intermountain Power & Light

e American Energy Systems (AES) Jacksonville Electric Authority
e Carolina Power & Light e Louisiana Gas & Electric

Cinergy

Con Ed

Duke Power
Dynergy
Entergy

First Energy
Florida Power
Georgia Power
Great River Energy
Hoosier Energy
lllinois Power

2010-04-19

Minnesota Power
Oklahoma Gas & Electric
Orlando Utilities
Progress Energy
PSE & G

SCE &G

Southern Companies
SRP

Tri State Electric
TXU Electric

Xcel Energy

60



AV Engineering: Consultants Company Update

Government T Federal

e DOE i Hanford NRC e United States Air Force

e DOE T Savannah River NRC e United States Navy
Government i Local

e Albuquerque, NM e Los Angeles, CA

e Ashland, OR e Miami-Dade County, FL

e Bakersfield, CA e Northbrook, IL

e Brantford, Ontario e Oxnard, CA

e Champaign, IL e Pendleton, OR

e Cleveland, OH e Port Angeles, WA

e Dallas, TX e Portland, OR

e Eugene, OR e Prince William County, VA
o Griffin, GA e Redmond, OR

e Hillsboro, OR e Region of York, Ontario

e Kamloops, British Columbia e San Diego, CA

e Las Vegas, NV e Smouha, Egypt

e Lompoc, CA e Taylor Mill, KY

o 104014R%, OH e Wilsonville, OR 61

e Winnipeg, Manitoba



AV Engineering: Consultants Company Update

Universities
e Boise State University

e Central Washington University

e Colgate

e Louisiana State University
e Oregon State University

e University of Idaho

e University of Missouri

e University of Utah

e University of Wisconsin

OEMSs

Alstom
Besser

McLanahan

MI SWACO

Oldenburg
BefAsyfvania Crusher

EPC Firms

General Electric Gas Turbines

e Alstom

e Babcock & Wilcox
e Bechtel

e Black & Veatch

e Burns & Roe

e DTE Energy Group
e Fluor

e Foster Wheeler

e Johnson Controls
e Parsons E&C

e Sargent & Lundy
e Siemens

62
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MagnaDrive
Sample Installations

2010-04-19
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AVJ Engineering-Consultants Water/\Wastewater

A Vertical Market:
T Water/Wastewater

A Application Type:

I Pump
A Product:

i 18.5ASD (3)

TR - - R i 14.5ASD (2)
i 12.5ASD (1)

& Jaut 2@ L A Load Type:

I Vertical Pump
A Motor Characteristics:

i 40/75/150 Hp 1500 rpm
MagnaDrive Advantages:
A Reduced Maintenance

0100419 | ~ A Energy Savings i
A Vibration Isolation

City of Brantford
Ontario, Canada




AVJ Engineering:Co Water / Wastewater

A Vertical Market:
T Water/Wastewater

A Application Type:
I Pump
A Product:

i 18.5 ASD
I Total of 3 running

A Load Type:

I Horizontal Booster Pump

A Motor Characteristics:
I 200 hp 1500 rpm

City of Kamloops, B.C.

MaagnaDrive Advantages:
A Reduced Maintenance
2010-04-19 A Energy savings 65




AVJ Engineering:Co Water / Wastewater

Tavlor Mills. KY A Vertical Market:
_ ST s —e—— I Water/Wastewater

A Application Type:
I Pump
A Product:
T WV-1000 Water-Cooled

A Load Type:

I Vertical Booster Pump

A Motor Characteristics:
I 700 hp 1500 rpm

MagnaDrive Advantages:
A Reduced Maintenance
A Energy savings

66




AVJ Engineering-Consultants Water / Wastewater

Grand Hyatt Hotel A Vertical Market:
Seattle, WA T Water/Wastewater

A Application Type:
| I Pump
A Product:

I 10.5 Air-Cooled ASD)
I Total of 3 Running

A Load Type:
I Water Pump

A Motor Characteristics:
i 60 HP 3000 RPM

MagnaDrive Advantages:

A Energy Savings

A Vibration / Alignment Issues
A Previous VED Problems

2010-04-19



AVJ Engineering-Consultants Water/\Wastewater

A Vertical Market:
T Water/Wastewater

A Application Type:
I Pump
A Product:

i 16.5 ASD
I Total of 5 running

A Load Type:

I Horizontal Booster Pump
A Motor Characteristics:

I 60 hp 1000 rpm
MagnaDrive Advantages:
A Reduced Maintenance
A Energy savings
AUTEE-IE A Process Control =

Pendelton Water Department
Pendleton, OR




AVJ Engineering-Consultants Water/\Wastewater

A Vertical Market:
T Water/Wastewater

A Application Type:
I Pump
4 A Product:
I 14.5 ASD Floating Shaft

| A Load Type:

I Horizontal Split Case Pump

| A Motor Characteristics:
i 125 hp 1500 rpm

MagnaDrive Advantages:
A Reduced Maintenance
A Energy savings

<_ e A Process Control
2010-04-19 69
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AVJ Engineering-Consultants Water/\Wastewater

A Vertical Market:
T Water/Wastewater

A Application Type:
I Pump

A Product:
i 14.5 ASD

A Load Type:

I Horizontal Pump

A Motor Characteristics:
i 125 hp 1500 rpm

MagnaDrive Advantages:
A Reduced Maintenance
A Energy savings

A Process Control
2010-04-19 70
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AVJ Engineering-Consultants Water/\Wastewater

Prince William County, VA A Vertical Market:
T Water/\Wastewater

A Application Type:
I Pump

A Product:
i 16.5ASD

A Load Type:

T Vertical Effluent

A Motor Characteristics:
I 150 hp 1500 rpm

MagnaDrive Advantages:
A Reduced Maintenance
A Energy Savings

71



AVJ Engineering-Consultants Water/\Wastewater

City of Dallas. TX A Vertical Market:
| T Water/\Wastewater

A Application Type:
I Pump
A Product:
I 16.5ASD Vertical
I Load Type:
I Vertical Turbine Pump

A Motor Characteristics:
I 125 hp 1500 rpm

MagnaDrive Advantages:
A Reduced Maintenance
A Energy savings

M= . A Process Control
2010-04-19 72
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Clty of NorthbrOOk, L A Vertical Market:
Pump Station i Water/Wastewater
A Application Type:
I Pump
A Product:
I 14.5 Air-Cooled ASD (Vertical)

A Load Type:
I Water Pump

A Motor Characteristics:
i 100 HP 1500 RPM

MagnaDrive Advantages:

A Harsh Environment

A Vibration / Alignment Issues
A Previous VFD Problems .

2010-04-19
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Generation

A Vertical Market:
I Power Generation

Xcel Energy A Application Type:
St. Paul, MN i Fan

A Product:
T B-1000 Water-Cooled ASD

A Load Type:
I 1D Fan

A Motor Characteristics:
i 700 HP 1200 RPM

MagnaDrive Advantages:

A Eddy Current Drive
Replacement

2010-04-19 A Critical Application 74
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A Vertical Market:
I Water/Wastewater
Fairbanks Morse Egypt A Application Type:
New Smouha Pumping Station i Pump
A Product:
i 22.5ASD

A Load Type:
I Water Pump

A Motor Characteristics:
i 450 HP 1500 RPM

MagnaDrive Advantages:

A Critical Application

A Uncertain Power Quality
A Simplicity of Maintenance”

2010-04-19
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A Vertical Market:

I Manufacturing / Other
A Application Type:

I Bulk Handling

A Product:
i 14/40 MGD

A Load Type:
I Conveyor

8 A Motor Characteristics:
o i 40 hp 1500 rpm

Federal Express
Memphis, TN

i MagnaDrive Advantages:
A Overload Protection

A Reduced Maintenance
2010-04-19 76
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Mining & Cement

Divech Mining
Arctic Circle, Canada

2010-04-19

A Vertical Market:
I Mining & Cement
A Application Type:
I Pump
A Product:
T 18.5 ASD Air-Cooled

A Load Type:

I Mine Dewatering Pump

A Motor Characteristics:
i 250 HP 1500 RPM

MagnaDrive Advantages:
A Vibration Reduction
A Critical Operation
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MagnaDrive
Competitive Analysis
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Competitive Analysis

AVJ Engineering-Consultants
£ g8 £ g8
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Operation Mechanical Benefits
Variable Speed| X X | X S Non-contact Power Transfer| X | X s S
Process Control| X X | X |s s Reduce Vibration] X [ X
Energy Efficiency| X X |s s Reduce Wear| X [ X s
Owerload/Failure Protection| s X S Misalignment Tolerance| X [ X
Constant Load| s X X | X Reduce Power In-Rush| X [ X | X [ X
Hi/Medium Voltage (High HP)| X | X X | s Soft Start/Stop| X | X | X | X
Increase Bearing, Seal, Eqpt Life| X | X
Cost Benefits Electrical/Electronics Issues
Ease of Installation| X | X s Complex to Install/Support X
Troubleshooting Ease| X | X X | s Extensive Infrastructure X
Lower Maintenace Costs| X | X s Sensitive to Power Quality X
Maintained In-house| X | X X Harmonic Distortion X
Longer Senice Life|] X | X X Frequent Parts Replacement X
Reliability/Reduce Downtime| X | X Parts Obsolescence X
Lower Total Cost (1-50HP) X
Lower Total Cost (50HP+)| X
X = Very Characteristic
s = Somewhat Characteristic

£ZU1U-U4-1Y9



AV Engineering: Consultants < RN ECITES T RWETETE VISETES

Intelligent, Full Bore Non-Moving Part Water Meters
Introduction and Applications

Flownetix Limited, UK

Flownetix Middle East and North Africa LLC, Abu Dhabi, UAE
Flownetix (Hong Kong) Limited
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Formed in 2002 Iin the UK to commercialise IP
developed by Univations Limited

First product, 100series for low cost flow
measurement 300series developed to add low
power for consumer metering

Technology developed in-house, patents granted
and pending

Main offices in UK, Abu Dhabi (UAE) and Hong
Kong (China)

Sales agents throughout the world Third
party quality manufacturing partner
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Why choose Ultrasonic's?

Ultrasonic meters already offer:

Non-invasive, non-contact measurement
Low or zero pressure loss

Operation on non-conductive fluids
Wide temperature range
High performance, precision instruments for industrial applications

For low cost, mass market applications a
different implementation is required

Flownetix flowengine®echnology

Flownetix aims to make ultrasonics the replacement
choice for mechanical meters
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Issues: Result in:
Discontinuous supply Over registration
Air only flow Reduced life
Suction Incorrect billing - customer issues
Particulates Little or no intelligence

Environmental conditions

flownetix

Ultrasonic Water Meter
Model 315

The Flownetix 300series
non- moving part intelligent
water meters
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Treatment Distribution Consumption %ﬁiciency
A Optimum Low unit cost Metering Ultra low cost
A dosing Low Installation Cost Reliability & Ultra high
Low flow Low running Cost More A volume
Good information Reliability
repeatability about supply by Environmental
AMR improvement
Lower (detergent

distribution cost reduction)
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The Flownetix 300series

Advantages:

No moving parts No
air measurement
Constant bore

No strainers, non-return valves
High performance, self test
Very low pressure loss

100 measurements per
second Low power, 10 year
battery Fully electronic, so
intelligent Sizes 15mm to
50mm

Customizable
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Meter parameters
Serial number
Battery status

Meter type and configuration

Self test and diagnostics
Current data

Reading

Flow rate

Temperature

Logging
Peak flow and time
12 month readings

Air, forward and reverse flow times
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Accurate metering Intelligent metering
Misreads? Flow condition
Air? Particulates? Environment
Backflow? Tamper

Flow events

Reliable metering Remote metering

Mechanical part wear, Reading

damage More...?
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use
Billing
Customer

service
Maintenance

Distribution Network frowneux
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Simple
Direct read 'flown etix\
Serial Ultrasonic Water Meter
number Model 315
Meter model m?3
On/off peak day charging

On/off peak season
charging Usage based ‘SystEmcAPAGHTY
charging Capacity based

charging = B
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Improve billing accuracy

Reduced customer
complaint Reduced cost to
service

Pro-active support
Air detection

Leakage detection
Reliability

Customers do not report stopped or damaged
meters Tamper detection and alert
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Scenario 3 : Maintenance

r‘».

Pro-active maintenance
Dropping peak flows

Increasing or occurrence of air
events Reverse flow, suction?

Leakage detection
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Scenarlo 4 Distribution Network

Data from meters across the network
Flow capacity

Low pressure areas
Leakage areas

High demand areas
Air/no supply areas
Plan and target investment in the network

All this for free with the data from the meters!
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Reading... how?

Simple starting solutions

Direct read, handheld PC
Inductive touchpad

Drive-by /walk-by wireless

Logging device

Upgrade to full remote reading later
Many meters aggregated

Best solution for rooftop high rise
Data back by fibre, modem,
GPRS

Wired/wireless connection
Existing AMR solution



