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LNG measurement 

The Coriolis flow technology is the most accurate and reliable quantity 

measurement for liquids transfers 



Motto: 

ĂThe whole is more than the sum of its partséñ  

Aristotle (384 BC ï 322 BC) 

System comprises of its parts and relations between themé 

http://upload.wikimedia.org/wikipedia/commons/4/4e/Aristotle_Physica_page_1.png


Coriolis based mass balance system to assure 

that you are getting what you have paid for 

Pipelines & Terminals 



Why direct mass flow measurement? 

High accuracy and easy traceability 

No temperature and pressure expansion effect 

Basis of chemical reactions and energy content 

97 Litre 100 Litre 

-10 °C 

101.325 kPa 
15 °C 

101.325 kPa 

Do not lose the accuracy by measurement of T, 

P, Z & ɟ and volume conversion! 



Coriolis's force 

Gaspar Gustav Coriolis 
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History of Coriolis flow & density meter 

Micro Motion, Boulder, Colorado, USA 

Founded in 1977 by Jim Smith 

Invented first practical Coriolis  

 flow and density meter 

 

More than 37 years of experience! 



Ede, Netherlands 

Chihuahua, Mexico 

Sorocaba, Brazil 

Coriolis Sensor Mfg.  

Distribution Hub 

Vortex Mfg.  

Mag Sensor Mfg.  

Nanjing, China 

Chelyabinsk, Russia Eden Prairie, MN 

Micro Motion and Rosemount Flow 
Global Operations 

Density/Viscosity Mfg.  

Slough, UK 

Boulder, CO 

Abu Dhabi, UAE 



Business Overview ï Micro Motion 
The Market leader in Coriolis flow and density meters 

Installed base of more than 850,000 units 

800+ Sales and Service people 

3600+ Employees in Manufacturing, Engineering, and Support 

150+ Engineers dedicated to Coriolis technology 

Slough, UK 

Chihuahua, Mexico Ede, Netherlands Boulder, Colorado, USA 

Nanjing, China Dubai, UAE 



Construction of Coriolis flow meter 

No mechanical moving parts, no gaskets, no maintenance! 



Theory of operation 

Drive Pick off 

Fc 

Flow 

Direction 

w 
Patented dual ĂUñ shape design for 

sensitivity and accuracy! 



Pickoff measuring signal 

No flow 

Flow 

ȹt (ɛs) ï Micro Motion 

)(2 w
CCC
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ISO 17025 World Class  
Flow Calibration Facility 

ú1.3 Million CMC 0.017% 

g/s/ms % / 100 °C 



Theory of density measurement 



Density measurement calibration 

Density accuracy specification up to ±0.0002 g/cm3! 



ReliableTwo-Phase Flow/Entrained Gas 
Performance  

Results are shown from lab tests with low viscosity fluids 

(water with air). Higher viscosity fluids tested 

may perform better, and field application performance 

varies based on conditions. 

Bubble Flow, Slug Flow, Empty-Full-Empty Batching  

 

Uncertainties below 1% for Gas 

Void Fractions less than 5% 



Easy Verification of Meter Performance  
In line and On Demand 

Quick, reliable indication of complete sensor 
health ï from tube structure to electronics 

Proactive maintenance to eliminate 
calibrations and improve process uptime 

 

Test tones 

Response 

Okay 

Not Okay 

AMS or ProLink 

http://www.youtube.com/watch?v=DKlNaUrckj8 

http://www.youtube.com/watch?v=DKlNaUrckj8


Micro Motion Flow Meters Advantages 

Direct mass measurement 

High accuracy up to ±0.05 % and turndown 500:1 

Up to DN 250/300 (12ò), max. flow rate up to 3.265 t/h 

Very small environmental effect 

Multivariable ï m, V, ɟ & T 

Applicable for different fluids 

Bi-directional measurements 

Easy traceability ï water calibration 

Compactness ï no straight pipe runs required 

Maintenance free ï no moving parts 

Advanced diagnostic and Smart Meter Verification 

SIL 2/3 certificated 



Measuring Instrument Directive MID 

Liquids ï Mass, Density, Volume & Volume at based conditions 

Gasses ï Mass & Standart Volume 

Water calibration 

 

 

 

C:/../../Emerson/Produktchef. FLOW/Presentationer/Säljpresentationer/MMI/Presentation/CMF Sensor.ppt
http://europortal.ema.emersonprocess.com/flow/ede/Quality/approvals_and_certs/Weight  Measures/Forms/W_M.aspx


MID Certification Range ï Evaluation 
Certificates for Liquids 

Micro Motion Coriolis Sensors 

CMF 010/025/050/100/200/300/400/HC2/HC3/HC4/ DS600S (TC7056) 

F050S/100S/200S/300S (TC7050 & TC8064) Certification Range 

Micro Motion Transmitters 

700/800/1700/2500/2700/3500/3700 (TC7057) 



MID Certification Range  
Conformity Assessment 

MID Module B 

EC Type Examination Certificates 

MID Module D 

The quality assurance of the 
production process 



Emerson MID certified flow solution 

Valve 

De-aeration 

Draining 

Coriolis 

flowmeter 

Prover 

connection 

(optional) 

Pressure 

correction 

Temperature 

Conversion 

Flow Computer 

(optional) 

For liquids and gasses, HC2, HC3 & HC4 included! 



Latrostrans, Latvia Diesel Pipeline Metering Skid in Use 2000 m3/h 

Coriolis Metering Skid 

Compact Prover 

Prover Calibration 
Stand Control Room 

Strainers 



Emerson Smart Compact Skid Design 

ñConventionalò- Parallel 
Streams 

Coriolis - Parallel Headers 

 Headers at the edge of the skid, 
Walk ways for maintenance extend skid width, 
Middle stream difficult to maintain, 
Large foot print, 
Extended transportation and site assembling cost, 
Costly to extend for increased flow, 
Higher price, 
 

 Headers in the middle of the skid, 
Good accessibility for equipment 
maintenance, 
Small foot print, 
Transportation and site assembling cost 
reduced, 
Scalable, easy to extend for increased flow, 
Lower price, 



8ò-10ò 

12ò-16ò 

Emerson Smart Scalable Solution 

18ò-20ò 

24ò-30ò 

32ò-40ò 

Flow Rate 

 (m3/h) 



Loading/Unloading Configuration 

Printer 

Flow Sensor 

Flow Transmitter 

To Terminal 
Automation 
Computer 

Sequential
Management
System

GALLONSVolume Corrected to 60F

Batch  

Controller 

Control Valve 

Temperature 
Sensor 



Truck & Railcar Loading Module 



 
Quality control unit 

Density skid Viscosity skid 



Emerson Skid Solutions 
Skid designs for custody transfer up to 48ò line sizes 

 

 
Reduced Costs 
ÅNo straight runs 

ÅCompact Design 

ÅNo Strainer or                      

Air Eliminator Needed 

 

Reliable 
ÅInherent Coriolis Benefits 

ÅNo moving parts 

ÅMulti-stream redundancy 

 

Guaranteed Accuracy 
ÅSmall proving capability 

ÅMulti-meter redundancy for 

meter-checks 

ÅIn-line Meter Verification 

 



Pipeline Custody Transfer 

The most accurate measurement in the most robust package 
available in the market. 

Crude net oil, natural gas, NGL's NGL products, and refined product  

Product quality,  

Densitometers for traditional technology (PD and turbine meters) 

 


