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Emerson At-A-Glance 
2014 Key Facts 
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Pioneer for Coriolis Technology 

ELITE Series 
Peak Performance 

F-Series 
High performance compact  

drainable 

H-Series 
Hygienic compact drainable  

T-Series 
Straight Tube full-bore  

  
R-Series 

General purpose flow-only 

 First Commercial Coriolis in 1977 
Over 1 Million meter units sold 

globally 

1,400 Flow Team Members Globally 

Widest variety of sizes, geometries, 
and performance options 

Largest Engineering, Manufacturing 
and Calibration Systems Worldwide 

in Asia Pacific 
38 years of experience in Coriolis technology 

Presenter
Presentation Notes
 38 years of experience in Corilis technology World Class manufacturing and calibration facility in AP
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Emerson Knows The Marine and Shipping 
Industry 

Emerson in Marine 

Fuel Bunkering 

Fuel Consumption 

Presenter
Presentation Notes
 We are not new to marine industry and close connection to marine industry. WE have been supplying different devices for marine industry such as valves, tank monitoring system, valve controls, motor alternators, pressure – temperature transmitters. Mass flow meter is one of them and we are pioneers in marine industry Cover bunkering , fuel consumption and viscosity measurement.  Can measure HFO, MGO, MDO, LNG, BOG & MEGI as well Services located at strategic ports  Remove logos. Put device names TALK about devices rather than business unit name, 
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MPA Announcement Establishes Timeline for 
Mandatory Coriolis Bunker System 

 
 

 

 
 
 

Announcement by MPA by Mr Lui on 8th April 2014 
• Existing fleet : Mandatory use of mass flow metering (MFM) 

system for Marine Fuel Oil (MFO) bunkering in Singapore – 1st 
January 2017 

• New builds : Mandatory from 1st January 2015 

MPA Tech Requirements Final draft is due in 2016 Q1 

 Status Update 
 Approx 150 HFO barges in Singapore 
 35 barges certified to-date 
 Some vessels owners frequenting S’pore have opted not to install meters on their 

vessels  
 Many owners still want the meter as a check meter and for ports which don’t have 

meters 
 Lots of work ahead in FY16 

 
 

Presenter
Presentation Notes
- A few of the barges will phase out and 130 odd will be remaining including new builds-equal share- Emerson actively involved with MPA, Task Groups and barge operators towards successful implementation of MPA mandateEmerson has aprox equal share of upgradesAnnounced last yearWorking with MPA=Final draft expt Q1 16
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Bunker Tanker Operations - Real Field Data 
Results from Jan 2014 to April 2014 
• Meter in vs. meter out = 0.01% or 12.9 mt over a total delivery of 

136,537.2 mt 
• Total is based on the sum of the delivery figures over four months. 

Meter In (Barge 
Meter) 

136,537.24 mT 

Loading (Terminal Meter) 
136,606.49 mT 

Meter out  (Barge 
Meter) 

136,550.13 mT 
Terminal - Meter 

in  
0.05% 

Meter out - Meter in  
0.01% 

Note:  Single MPA approved barge data for 96 deliveries 
Sounding measurements were used for opening or closing readings of each month 

Delivers system performance 50 times better than requirement 

Presenter
Presentation Notes
Real field data over 4 mths and 96 deliveries reveals an accuracy of 0.01% of total bunker delivered. This is outstanding of course and illustrates the true benefits of Emerson solution and why MPA and others around the world are adopting the technology.Its safe, secure, transparent and improves operational efficienciesChartering by Oil majorsContract between oil major and barge owner for a period of timeOil taken from terminal and delivered to VesselsContract tolerance could be anywhere between 0.15 to 0.5% Chances of mismatch between terminal to Meter out comparisonExpectation of both oil major and barge owner is to meet the contract expectationsTradingBarge owner is purchasing the oil from terminal and delivering to vesselsExpectation is to manage the cargo inventory onboardIn both the scenarios - Billing during terminal to barge is from terminal side. Billing from barge to vessel is from barge meter. Barge face a problem when meter reads more during loading and meter reads less during delivery. Barge looses oil.We have real field data showing comparison between terminal to barge and barge to vessel where difference is very small. Barge owner do not loose oil. << Additional  information in the slide>> Barge reading below barge figure
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Excellent Turn Down for Bunkering Application 

Emerson Micro Motion ELITE CMFHC3 ELITE CMFHC2 
Flow rate 120 -1200mt/hr 68 -680mt/hr 
Density (kg/m3 @15C) 940-1050 940-1050 
Temperature (C) 30 to 70 30 to 70 
Viscosity  120-2400 cSt 120-2400 cSt 
Minimum Reynold’s Number 100 100 

• Covers transferability of water calibration to HFO 
• Basis for Singapore’s National Metrology Centre NMC Level 2 pass 

criteria 

• Observed average flow rates of barges in Singapore is 300-600mt/hr 
Emerson Micro Motion ELITE meters can handle the widest flow 

rate ranges including low rates and comply with certification 

Certified Emerson Performance Envelope  
Based on ISO 10265 certification – Defined for Bunkering 

Presenter
Presentation Notes
Emerson elite meters have been certified under ISO 10265 to operate within a performance envelope. You can see performance envelope of 2 our meter sizes. It is also the basis for Singapore NMC’s level 2 pass criteria. Meter needs to be operated within this performance envelope to achieve 0.5% uncertainity. One of the important parameter is reynold’s number. For our meter reybnolds number is very low and operating flowrate can go as low as 120 mt/hr for CMFHC3 and 68 for CMFHC2 and still deliver required results. This is an important slide because in very recent conferences people have expressed concern over the flowmeters rangability.As you can see we cover the entire range. We suspect that they must be referring to other Coriolis manufactures as not all meters are made equal as we will see in my next slide.
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Bunkering operation 
can have high GVF, 
therefore it is critical 
to have a low drive 

frequency, only 
available with ELITE 

tube geometry 

Not all geometries are created Equal 

<100 Hz 250 Hz 600 Hz 

Reduced risk to “lose” product and your money 

80% Reduced Error with Two-Phase Flow and Entrained Air 
• Reduce de-coupling effect with lower frequency system 
• Accurately measure fluids with entrained gas 
• Fast speed of response ideal for accurate bunkering 

operations 

Presenter
Presentation Notes
We know that diff tubes geometry will vibrate at different frequency. Lower the frequency, lower will be the entrained gas effect on the meter accuracy. Meter which we are using for the marine application has the lowest freq and best measurement capability. If we use a slightly curved tube or a straight tube, affect of the entrained air will be much more as compared to u bent due to decoupling effect of bubbles.  Look at the graph and we can see that as the percentage of the gas increase the error increase. This is very important to note as it demonstrates the challenges other designs have in the presence of air and why this is a tough application.
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Marine Environment is Different  
 

Micro Motion’s robust design is built for tough applications 
Design with flange-to-flange manifold (tubular 
steel center section) isolates measurement 
sensor from environment and pipe effects 
 Not susceptible to  
•  Static stresses from ship or installation 
•  Environmental changes in temperature 
•  Process or fluid changes 

Long term reliability $ peace of mind 

Hogging Sagging Static Stresses 

Presenter
Presentation Notes
Vessels are subjected to Hogging and sagging stresses due to uneven loading. Similarly equipments installed on the vessels will also be subjected to stresses. We are pioneers of Coriolis technology and have all the geometries available. Emerson purposely chose a U tube geometry meter as this is best geometry for marine application. If you look at the meter construction, it has solid steel tubular section at the centre, which makes it non susceptible to the static stress or over tightening of the nuts and bolts. When I am a customer what I would look for is a more reliable meter which has longer life time. So guys highlight this point to customer that we have superior performance. Again, Meter design is critical to achieving proven superior results.
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Not Just a Flowmeter… 

Liquid Detectors 
•Delivers additional system 
integrity 
 

ELITE High Capacity Flow 
Meter 

•Direct mass measurement 
•Best entrained gas 
performance 
 

Coriolis Transmitter 
•Transmitter and PLC 
•One stage or two stage 
batch control 
•Ticket printing output 
•Custody transfer  

Ticket Printer 
•Prints the final 
measurement 
•Staple the printed ticket to 
the bunker delivery note 

Pressure Transmitter 
•Used to compensate for 
pressure in the measurement 
•Output to the backpressure 
regulating valve 
 

BunkerLink 
•Logs bunkering data 
•Saves data for analysis 
•Displays process 
conditions in real time 
 

Backpressure Valve and 
Actuator 

•Adds pressure during periods 
of high aeration 
•Required for optimum 
performance 

Presenter
Presentation Notes
Of course we learned many years ago that bunkering was not a meter only application.A number of instruments and termination panel all come together to ensure the customer gets maximum benefit from his investment. 
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Sample Ticket & Profile Report 

12 

MID TICKET FORMAT SAMPLE PROFILE REPORT 

A View into the Process 

Presenter
Presentation Notes
Customized tickets and bunker profile reports are made available and allow a window into the bunker delivery process
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Custody Transfer Approvals in Bunkering 
FIRST MPA CERTIFIED BARGE IN 

SINGAPORE 
WORLD’S FIRST MASS BUNKER 

APPROVAL CERTIFICATE 

Presenter
Presentation Notes
We have been first in many countries. First barge in Singapore to be certified by MPA for custody transfer through mass flow meter has Emerson meter on it. Also globally, we are the first one to get dual phase certification for custody transfer.We are also leading and participating in OIML(which is the global custody transfer body based in Paris) in the development of a Bunkering Annex. We are listing to our customers and investing heavily to support and drive global standards. 
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Emerson has Supplied over 300+ Bunkering 
Systems Globally 

Europe Ship owner installs 1st 
bunker meter  

Europe Ship owner installs 
meters on 30 vessels 

Emerson develops 2-phase 
flow capability for Coriolis 

2008 

2005 

2011 

2008 2007 

2012 
2009 

2014 
VT installs meter on barge for 

testing on bunker fuel 

First barge in Singapore 
uses MFM for transfer 

PIL installed Meters on 14 
vessels 

Buffalo Marine installs 
bunker meter for delivery 

2009 

MID Certificate for vessels 
and barges on bunker fuel 

2015 

CYE adopts MFM and 
doubles its business 

2013 

Vermont adopts MFM for Hong Kong 
market 

Evergreen Buys meter Installation for 
49 vessels 

2014 

Cruise, crude and containership 
leaders continue to adopt the meters 

Largest Bunker Meter Install Base Globally 

Presenter
Presentation Notes
<<Slide is self explanatory>>We developed the 2 phase capability in 2005 and from their we have come a long way. IN terms of barges, we have install base not just in Singapore but also in other parts of globe. We have Buffalo marine and Kirby who were the first one to install the MFM. IN Europe, VT was the first one to install the MFM on their bunker tankers. For Singapore, we already know the history, we are the first vendor to get their MFM certified by MPA for custody transfer. CYESmall operator in Turkey Wanted to increase his business and chose our meters to do custody transferHis plan was to double his business in 12 months but  after the meter use they were able to more then double their business from 14K tonnes per month to 30K tonnes per month in 6 months. VermontFirst barge in Hong Kong has our meter 3 barges with HFO meter installationFew of the barge will be chartered by oil majorsArticle were published in bunkerworld which highlight that not only Singapore customers but also barge owners in other parts of world are keen to adopt MFM for their barges. We have more installation on the vessel side than barges. We have worked with most of the big vessel owners. Maersk were the first one to adopt the solution. After we had PIL who had installed the MFM in Singapore and then Evergreen adopted our solution on 49 of their vessels. There has been a grwoing trend in adopting the MFM globally. 
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25th May 2015 2nd April 2015 
 

Custody Transfer Approvals in Bunkering 
SUPPLIER DOUBLES SALES 

AFTER INTALLING MFMs 
MFM-EQUIPPED BUNKER TANKER 

STARTS OPS AT HONG KONG 

Presenter
Presentation Notes
CYESmall operator in Turkey Wanted to increase his business and chose our meters to do custody transferHis plan was to double his business in 12 months but  after the meter use they were able to more then double their business from 14K tonnes per month to 30K tonnes per month in 6 months. VermontFirst barge in Hong Kong has our meter 3 barges with HFO meter installationFew of the barge will be chartered by oil majorsArticle were published in bunkerworld which highlight that not only Singapore customers but also barge owners in other parts of world are keen to adopt MFM for their barges. And its not limited to Turkey and HK. There are locations, the USA, Rotterdam and Belgium to name a few that are putting in meters
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One Solution: Reduce Consumption! 

How do you know which investments to 
make first?  

Establish an energy baseline 

Presenter
Presentation Notes
So once you bunker and the fuel is on board, then what?You use the same robust, precise technology to measure the mass of the fuel burned.There are many advertised ways that promise big savings by using certain products or technologies. But before you can truly start to measure the return on your investment you must first establish and energy baseline and that starts with investing in superior measurement.The market has a host of new products and technologies claiming to reduce your fuel consumption.You must sift through this inundation of lofty promises to determine which initiatives will truly give you the most savings for your investment. But it’s impossible to make well-informed decisions without accurate before and after measurements. If you don’t have reliable data before you invest in an energy savings program, you won’t know the impact of that effort or be able to make strategic decisions going forward. By working with Emerson, you’ll have the most accurate meters on the market to eliminate variables and scattered data. That means you’ll be able to approach new initiatives from a position of knowledge to make the best, most impactful decisions.
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Viscosity Meter 

Filter 

Fuel 
Pump 

Service 
Tank 

Generator Set 

Main Engine 

Fuel Consumption Application Types 

Supply Only Supply/Return          
– Consumption  

 Fuel Loaded       –   Fuel Consumption    

Accurate Fuel Management  Across the 
Fleet Results in Significant Savings  

Fuel Oil 
Heater 

Presenter
Presentation Notes
You can use the system for complete fuel inventory management of the vesselMonitor what fuel quantity is coming in during bunkering Reduce Fuel Consumption Understand overall consumption & establish criteria for an energy baseline for each vessel. This gives them fuel efficiency,  speed over water, speed over ground and cost per nautical mile.   Improve engine efficiency by implementing most suitable technologyDo predictive maintenance based on the engine performanceI would like to say that we want to serve you by providing a complete fuel management. We want to provide meter to help you measure bunkering accurately and also ensure fuel inventory can be managed onboard. This will lead to accurate fuel management and savings across the fleet. 
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Micro Motion Mass Flow Meter for LNG  
LNG is just a cold liquid, nothing special for Micro Motion Mass Flow 

Meter 
• Micro Motion is the 1st manufacturer with an MID system certificate 
• 17 years of cryogenic & LNG experiences 

 
 
 

 
 

Cryogenic 
Custody 
Transfer 

Approval      – 
NMi, NTEP 

Bunkering in Asia  

Presenter
Presentation Notes
And of course there is a news story everyday on LNG so I thought I would share a high level overview.Essentially, LNG is just a cold liquid for us and Coriolis is perfect for this applicationOver 17 yrs in use on LNGInteresting note, that we are also in use at NASA for in the Space program and at Cern in the Haldron Collider on liquid helium to cool the magnetsAnd of course we do marineWe already meet global OIML, MID and NTEP custody transfer standards for mass delivery of LNG MMI Experienced, Proven, Certified and Unique. 1st manufacturer with an MID system certificate 17 years of cryogenic & LNG experiences Publications shows that in 2006 we already were supply solutions for LNG measurmnet. 
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Takeaways 

• Know exactly how much was transferred before you leave 

• Bunker faster and more accurately  

• Maintain complete fuel inventory management of your 

vessel/ fleet 

• LNG metering is not difficult 

 

 

 

 

 

Presenter
Presentation Notes
Look at the wording 
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