THE MARKET FOR CORIOLIS
FLOWMETERS WORLDWIDE

Resear ched by:
Flow Research Ducker Research Company, Inc.
27 Water Street 6905 Telegraph Road Suite 300
Wakefield, MA 01880 Bloomfield Hills, M1 48301
781-245-3200 248-644-0086
www.flowr esear ch.com www.ducker.com
Project team: Jesse Yoder PhD., Project team: Nick Limb, Scott Shober
Michael Kirsch, Kelly Deppen Josiah Waxman, Lorena Ferrari

Published by

DUCKER

worldwide

Ducker Research Company, Inc.
A Division of Ducker Worldwide

July, 2001



TABLE OF CONTENTS

Chapter Description Page Number
One EXECULIVE SUMMAIY ...c.eeiiiiiiieee e e 1-1
Coriolis Flowmeters Lead the Way in Accuracy..........ccceeeeveenueennnn. 1-1
OVEIVIEIW ...ttt sbenae s 1-2
WOTTAFIOWEL ..ot 1-3
The Role of Viewpoint Pluralism in Worldflowa ............cccccocenenen. 1-5
The Importance of Cross- Technology Research.............ccocoeveienene 1-7
Study ODJECHIVES ... e 1-8
MethodOlOgY ......coccveeiieiiiece e 1-9
o0 1= g 1 o U S 1-9
SUPPHIEr ANBIYSIS ..ot 1-10
OEM and End-User ANalYSIS........cooeiiiiinienineneneeeeee e 1-11
FFOMECASES. ...ttt 1-12
DEfINITIONS.....coiiieeieeie e 1-12
New Technology FIOWMELEX'S.........ccceeeeiieiececeee e 1-14
Paradigm Case Selection Method ..........cccoeveceiieve v, 1-15
Growth Factors for the Coriolis Flowmeter Market ..............c......... 1-17
Shipments of Coriolis Flowmeters Worldwide by Region.............. 1-18
Shipments of Coriolis Flowmeters Worldwide by Type.................. 1-18
Market Shares for Coriolis Flowmeters by Geographic Region......1-19
1= =0T 1-19
Emphasize the High Accuracy of Coriolis Flowmeters................... 1-19
Offer Both Straight Tube and Bent Tube Modeéls............ccceveenen. 1-20

Participate in the Fast-Growing Market for Gas and Steam
YN ool 1 o S 1-20



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
Two a1 A 0o 18 Tox (o] 1SS 2-1
OVEIVIEIW ...ttt sbenae s 2-1
WOTTAFIOWEL ..ot 2-2
The Role of Viewpoint Pluralism in Worldflowa ............cccccocenenen. 2-4
The Importance of Cross Technology Research...........ccccocovivnenens 2-6
New StUdIES VS. UPAELES.........oieeiirirrieeieseesiee e 2-7
Leading Suppliersvs. All SUPPLIErS......c.coceveciieceee e, 2-8
BUIAING @MYSIENY......ooieeeeeceeeeeee e 2-9
Study ODJECHIVES ..o 2-10
MEhOAOIOGY ....c.vevereiriirieeiee e 2-10
SUPPHES TNPUL ... e 2-11
SUPPHEr ANAIYSIS ...t 2-11
OEM and End-User ANalySIS........cocevveiieeieeiecrie e 2-12
FOTECASES. ... e 2-13
DEfINITIONS.....eevieieceeie et sneeneas 2-13
SMart FIOWMELENS ......cc.eoiiieeeiee e e 2-15
CommuniCation PrOtOCOIS........cccueierrieiieneerieeee e e 2-16
GeographiC REJIONS .......ccecieceeeece e 2-20
Geographic Regions of the World ..........cccoovvevvvceveeiececeee e 2-22
ENd-USer INAUSEITIES......cceeiieeiieeeiee e 2-29
Coriolis Flowmeter Industry SEIrUCtUre ..........coceeveevenieneeneeee e 2-29
Team History and EXPENTENCE........cccecceeveeiiieecee e 2-29
FIOW RESBAICN........oiiiiiiice e 2-30
DUCKEr RESEAICN......eiiiiieiiieeiiee e 2-35
CUSIOM PrOJECES ...ttt 2-35
Three Coriolis Flowmeter Product and Technology Analysis................ 31
New Technology FIOWMELEXS..........cccoeeveeiecice e 3-2
CorioliS FIOWMELErS......cciieieiciicee e e 3-2
Magnetic FIOWMELES'S........cooiiiieeeeeee e 35
Ultrasonic FlIOWMELEN'S ........ccoiiierierieseees e 3-6
VOrteX FIOWMELEIS......ccuoieiieiecee s 3-7
Paradigm Case Selection Method ..........ccccoveeevieveccee e, 3-12
Coriolis Flowmeter Product ANalySiS.......ccooveeeveeneecieseenieesie e 3-15
ABB . ettt nreerenre s 3-16



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
3 (continued)

BrookS INSEIUMENT.........coeiieiceeeeee e 3-20
D= 11015\ 3-22
ENAress & HaUSEN ......cooiiiiieeeeee s 3-24
FMC ENErgy SYSIEMS ..ot 3-28
[ 0) 4 o o 1S 3-31
KIONNE.....eeee e 3-33
Liguid CONLIOIS ......oiviiuiiieeiieieeeie et 3-37
1Y/ N ot (o 11V, Ko 11 o o TS 3-39
(@ 7= ST 3-43
ROEONIK ... 3-45
SCHIUMDEIQEN ...t 3-47
Y OKOGAWA ...ttt sttt 3-49

Four Coriolis Flowmeter Market Size and Forecast...........c.ccoceverienene 4-1
(@< VT S 4-1
Coriolis Flowmeters Lead the Way in ACCUracy.........cccoeevvrvernennns 4-2
Growth Factors for the Coriolis Flowmeter Market .............cccen...e. 4-4
FlOWMELEr FACLOIS........oiveeieeieeeee e e 4-4
High Accuracy Continuesto Be aFactor .........ccococeveevineneciinnenne 4-5
Users are Moving Towards New Technology Meters....................... 4-5
Technological Improvements in Coriolis Flowmeters....................... 4-6
Users are Looking for Low Maintenance ..........coceveeeeeeneenienieseeneenne 4-6
Straight-tube Meters are Addressing Some | ssues with Bent-tube
1 (< TP 4-7
Custody Transfer of Natural Gas is a Potential Boom Market for
COrOlIS IMELENS......ccveeieceeecie ettt te e e nne e 4-8
Introduction of Low Cost CoriolisS Meters........cccveeveecenceeneeiensnene 4-9
More Suppliers Now inthe Market ...........ccoceoeieiieienenencnenens 4-10
Growth in Coriolis Meters for Larger Line SIZes.......cccocevveiieenenne 4-11
The Advent of Foundation Fieldbus and Profibus...........c.cccce...... 4-12
INncreased Use Of HART .....ooii et 4-16
Danfoss’ USM Il MOAUIE ........cooeueeeeeceee e 4-17
MaCroeCoONOMIC FACLOrS.......ccvieerieiere e 4-17
Economic Growth of COUNLIES .........cccceverienieneneeee e 4-18
Population GrowWth............ccceoeiieiiccece e 4-21

Standard of LiVing INCreases.........ccevvevieeieeseerie e e see e esee e 4-21



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
4 (continued)

New Plant CONSITUCION........cccueiiriierese e 4-22
Retrofits and RENOVALIONS...........cccoveverienieecee e 4-23
The Recovering Asian ECONOMIES..........ccccveeeeeeieneeneneseesie e 4-23
Growth in Environmental Regulations ..........ccccoceveeieneeneeninnene 4-24
Factors Limiting the Growth of Coriolis Flowmeters...................... 4-25
The Inherently Conservative Nature of Usersin the Process
10 (0S-SRS 4-25
The Cost of Coriolis FIOWMELEXS.........coocvriieereeiseeseee e 4-25
Competition From Other New Technology Flowmeters................. 4-26
Market Size and Growth FOreCasts.........coourererinieeneneniese e 4-26
Shipments of Coriolis Flowmeters Worldwide by Region:
FIQUIES 4-1 10 4-5....e e 4-28
Shipments of Coriolis Flowmeters Worldwide by Type:
FIQUIES 4-6 10 4-13......oeeeeeeee e 4-28
Average Sdlling Prices of Coriolis Flowmeters:
FIQUIE 4-TA 10 4-16 ..ot 4-29
Shipments of Smart Coriolis Flowmeters Worldwide
and by Region: Figures 4-17t0 4-21 .......ccoceiveiereeeesese e 4-29
Shipments of Conventioral Coriolis Flowmeters Worldwide
and by Region: FIgUreS 4-22t04-26 ........ccccoeveeeeneenneeeseenee s 4-30
Shipments of Coriolis Flowmeters by Flowtube Type Worldwide
and by Region: Figures 4-27t04-33 ......cccoiieienieeeeee e 4-30
Shipments of Coriolis Flowmeters by Fluid Type Worldwide
and by Region: Figures 4-34t0 4-40 .......cccocviveririeeienenene e 4-31
Shipments of Smart Coriolis Flowmeters by Communication
Protocol: FigUreS4-4110 4-47 .....uecoeeeeeeeeeeeeeee e 4-31
Shipments of Coriolis Flowmeters Worldwide by Line
Size: FigUreS4-48104-49.......oceeieeeeeeeeee e 4-33
Shipments of Coriolis Flowmeters Worldwide by Industry:
FiQUres 4-50 10 4-55.......c.ooieee et 4-34
Shipments of Coriolis Flowmeters Worldwide by Distribution
Channels;, Figures4-55104-58..........cccoveiieiieciie e 4-34
Shipments of Coriolis Flowmeters Worldwide by Region by
Customer Type: Figures 4-59t0 4-61.........ccceeeeeveenenienienieeee s 4-35

Five Coriolis Flowmeter Supplier Market Shares.........cccoceevvveveennnne 5-1
(@< VS 5-1



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
5 (continued)

Market Shares for Smart Flowmeters by Geographic Region........... 5-5
Market Shares for Conventional Flowmeters by Region................... 5-5
Market Shares for Bent Tube Coriolis Flowmeters...........c.ccocevenee. 5-7
Market Shares for Straight Tube Coriolis Flowmeters...................... 5-8
Market Shares for Coriolis Flowmeters for Liquid Applications.......5-8
Market Shares for Coriolis Flowmeters for Gas Aplications............. 5-9
Market Shares for Coriolis Flowmeters by Industry...........cc.cceene. 5-10

Six StrategieS fOr SUCCESS.....ccoviiireerieeie ettt 6-1
OVEIVIBIW ...ttt sttt sne bt 6-1
Emphasize the High Accuracy of Coriolis Flowmeters..................... 6-1
Offer Both Straight Tube and Bent Tube Modéls..........cccevvevennennee. 6-1
Participate in the Fast-Growing Market for Gas and Steam
APPHICALIONS ...t 6-2
Offer Coriolis Flowmeters Designed for Specific Industries and
F N ool [0 1 o S 6-3
Find Ways to Address the Question of Large Line Sizes.................. 6-3
Become a Broad-1ine SUPPIIEr ........cooveeieienieeeeeeee e 6-3
Form Alliances with Other COmMpanies.........cccceeerereeneneeneerie s 6-4
Emphasize the Advantages of Coriolis Flowmeters.......................... 6-5
Create a Coherent and Understandable Product Naming System......6-6
Build aGreat WEDSITE.......cocoeeeeece e 6-8
Educate Y our Customers About Coriolis Technology .................... 6-10
Invest in Smart Flowmeters, and in Communication Protocols ...... 6-11
Offer Many Models and Types of Coriolis Flowmeters.................. 6-11

Seven Coriolis Flowmeter Supplier Profiles.........ccovoeieieiinenencnene 7-1
ABB AULOMELION......ccuiiiiiiieeiesiee e 7-2
Bopp & Reuther Heinrichs MesstechniK .........cccoooiveiiininininnne 7-6
Brooks INStrument DiVISION.........ccccoeeiererenese s 7-8
Danfoss A/S FIOW DiVISION ......cccoveiirinireninieieee e 7-10
ENdress & HaUSEr AG......ooooiieeeeee e 7-12
FMC Measurement SOIULIONS.. .......ccereereerienieneesie s 7-16
[ 0) 4 o o 1S 7-19

Krohne Messtechnik Gmbh & Co. KG. ..., 7-22



TABLE OF CONTENTS

(continued)
Chapter Description Page Number
7 (continued)
Liguid ControlS LLC ..ottt 7-26
IMHICTO MOLION. ...ttt s 7-28
OVal COIPOraLiON......c.eeeeeisterieniereeee et r e e 7-30
Rheonik Messgeragte GMbH ... 7-33
Schlumberger Measurement DiVISION...........ccoveeererieneeneeree s 7-35

Y okogawa Electric Company ..........cccceeeeeeneerieseeseerne e esee s 7-37



Appendix

Appendix A

Appendix B

Appendix C

Appendix D

TABLE OF CONTENTS

(continued)
Description Page Number
Worldwide Flowmeter Study: Phase One and Phase Two........... A-1
INPUL QUESTIONNAIT ...t B-1
ENAUSEr SUMVEY ...t C-1

Directory of Flowmeter SUPPliers ......ccoevreeieicieesee s D-1






