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演示者
演示文稿备注
[intentionally ahead of agenda slide]
3 main things to tell about Micro Motion [refer to slide]
Micro Motion is celebrating it’s 30 year anniversary – 30 years since creating Coriolis technology – stronger than ever
Of all Coriolis flow measurement engineers in the world, 75% work for Micro Motion
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[Describe pictures]
Humble beginnings in 1977, expanded to four main locations (manufacturing) worldwide
The group of people are the Boulder employees assemble to wish you well –
Over the last 30 years Micro Motion has maintained its leadership as market leader in Coriolis flow and density meters
We have an installed a base of more than one-half million meters which is more than all of our competitors combined
Our sales and service organization is comprised of over 800 sales and service people throughout the world
Manufacturing, engineering and support at the production level utilizes over fourteen hundred people and we have in excess of one hundred and fifty engineers strictly dedicated to the advancement of Coriolis technology
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The best place to start to understand the theory of how Coriolis meters work is to understand the 3 ways they measure
direct mass flow
density
temperature
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On the top you can see that the two pick up coils are creating sign wave output
When no flow they are synchronized
When flow begins, there is a phase shift between the two pick off coils which is exactly proportionate to the mass flowing through the meter
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Density measurement is based on the natural frequency of the system including the flow tubes and the process fluid
Feedback from the pick off coil signals control the frequency that the drive coil uses to keep the tubes vibrating; this is why the meter is always vibrating at it’s natural frequency
The mass of this spring mass system changes because the fluid is a fixed volume defined by the flow tubes, which explains why when the density changes, the mass changes
This is important later on when we talk about the impact of tube geometry design
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演示者
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Micro Motion sets trigger limits for failure, based on general experience to avoid false positives in most applications; these trigger limits can be adjusted by the customer anytime
Customers can fine tune where the failure trigger limits are based on their own experience of the variation in order to detect gradual damage earlier after it begins
An event based damage, like over pressurization, would result in a step change as opposed to a ramp
In general, the shift in percent accuracy that corresponds with the percent stiffness changes shown in the graph are less than or equal to the stiffness change in percent
But the correlation varies case by case - ACCURACY CHANGE IS LESS THAN OR EQUAL TO STIFFNESS CHANGE
By observing the trend data, you can predict a maintenance need and plan for it as soon as you see a trending begin to occur in the data, rather than reacting to a problem when it’s grown to the point that it has to be dealt with immediately
The transmitter compares the stiffness measurement taken in-situ to the stiffness measurement at the time of calibration
If the difference in the current stiffness measurement from the factory calibration would produce a measurement error larger than that specified by the customer a warning is issued
This process is shown graphically in the figure on the bottom right
The x-axis represents an individual stiffness measurement and the y-axis is the result of that measurement
Initially, when the sensor was first installed, the stiffness measurement was the same as the factory measurement and the flow accuracy therefore was within specification
However, as the gradual effects of erosion or corrosion have begun removing flow tube material the stiffness begins to changes
When the stiffness change is appreciable a warning message is given to the customer and they can determine how they would like to handle the situation
Tube damage can occur in a variety of ways, including erosion, cracking, pitting, etc. and the sensor stiffness measurement can be used as a means to detect these changes and determine whether the process measurement is being influenced
Tube coating, however, is a form of tube damage that does not always influence the mass flow measurement and as a result is not always detected by the stiffness measurement
To understand this consider two types of fluids that can coat, cement and latex paint
Cement as we all know becomes very stiff when it solidifies and therefore would appreciably affect the stiffness of the tube and could be detected
Latex, on the other hand, remains relatively flexible when it dries and would not affect the stiffness of the tube
So cement, being fairly stiff, would influence the mass flow measurement and could be detected with this verification tool and latex, being flexible, would not affect the mass flow measurement and could not be detected by this tool
Detection of coatings that do not influence the mass flow measurement can currently be done by comparing the density measured by the Coriolis meter to expected density of the fluid inside the meter
Observed differences in this measurement can be used to detect coating (this method is most effective if the fluid used for the test is well known and substantially different in density than the fluid suspected of coating the sensor)
Since this method requires the customer to supply information it is not as easy as the stiffness verification tool used for detection of other forms of tube damage, and Micro Motion will continue to strive to develop a more easier to use tool
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Customer challenge

Sinopec Zhen Hai Refinery needed high turndown for crude oil process control
ROC Oil Bohai had entrained air while loading crude oil
Sinopec Gao Qiao Refinery needed high accuracy/low pressure drop for critical performance meter with fast reliable diagnostics
Trust Chemicals Industries needed high accuracy / low pressure drop with limited installation space for gasoline blending

Results
Achieved 20:1 turndown with perfect accuracy
Found HC3 gave best available 2-phase flow performance providing reliable flow data for pipeline operations
Meter Verification gave fast reliable performance checks that exceeded customer expectation
HC3 gave best accuracy with lowest pressure drop and compact size/ low meter weight
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In order to make the latest advances in entrained gas measurement Micro Motion had to focus on both the sensor design and the electronics design
By using an advanced noise filtering higher processing speed and quicker drive feedback loop to keep the tubes vibrating perfectly, the electronics work with the new sensors to provide the best two phase flow measurement possible
The chart on the lower right shows the evolution of Micro Motion’s electronics technology
The red line on the graph represents the true flow
The green line represents the measurement of a Micro Motion Meter with greater than 10% gas void fraction
The original MVD electronic is shown on the left most portion of the graph
In the presence of gas the signal processing was not sufficient for the rapidly changing conditions and as a result errors as great as 20% were possible
The middle portion of the graph represent MVD with faster signal processing
Now because the measurement of mass flow is now made at a much higher rate, closer to the speed of the slug flow changes, that error has been reduced to around 5%
The right hand portion illustrates the effect of optimizing the signal processing for the chaotic nature of the slug flow
Optimizing the signal processing captures the true variability of the mass flow and as a result the error is further reduced to around 1%
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Customer challenge

Sinopec Zhen Hai Refinery needed high turndown for crude oil process control
ROC Oil Bohai had entrained air while loading crude oil
Sinopec Gao Qiao Refinery needed high accuracy/low pressure drop for critical performance meter with fast reliable diagnostics
Trust Chemicals Industries needed high accuracy / low pressure drop with limited installation space for gasoline blending

Results
Achieved 20:1 turndown with perfect accuracy
Found HC3 gave best available 2-phase flow performance providing reliable flow data for pipeline operations
Meter Verification gave fast reliable performance checks that exceeded customer expectation
HC3 gave best accuracy with lowest pressure drop and compact size/ low meter weight
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If there is a killer application for the Smart Wireless THUM adapter on Micro motion Coriolis meters, it is Smart Meter Verification. Smart Meter Verification is unique Emerson technology that permits quick, easy and complete performance assessment of flow meters. Smart Meter Verification is a one-button measurement verification tool with Micro Motion meters. It tests the performance of electronic components and connections, and measures the stiffness of the flow tubes in a Coriolis meter. Coriolis meters are unique flow technology in that they have no moving parts and have tremendous stability over many years. If there is a rare change to a Coriolis meter that would impact the flow calibration factor, such as through erosion, corrosion, or impact damage, the change will be reflected in the tube stiffness. Smart Meter Verification tests tube stiffness to very high precision. Therefore by monitoring meter verification results and comparing to the baseline set in the factory, a customer can receive measurement verification on demand without pulling a meter and disrupting a process.
Meter Verification can be run in several ways, including through the local display, a 375 field communicator, or Prolink. These methods all require a trip to the field to activate the verification and get results. Through On-line AMS Device Manager, Smart Meter Verification can be run remotely at a maintenance work station, allowing verification on demand and quickly for such tasks as troubleshooting, condition monitoring or measurement verification using the AMS Meter Verification Snap-On.  Many customers who would value an AMS implementation for Meter Verification will achieve success much easier using the THUM.

Quick, Easy and Complete Flow Meter Performance Assessment
Tests against factory specifications
Immediate results
No secondary reference or process shutdown
Enables highly efficient work practices
Smart Wireless THUM Adapter Solution
THUM Adapter delivers even easier access to Smart Meter Verification – remotely
Accessible via EDDL or AMS Snap-On
Results
Ensure performance in your operation
Improve troubleshooting efficiency
Reduce unnecessary maintenance cost and time
Support plant standards by capturing and storing records of Meter Verification results
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Accurate measurement of heavy fuel oil, in bunkering and control of fuel burn, can save hundreds of thousands in operating expense, ensure accurate billing, and reduce emissions. 
Direct, mass-based measurement that can handle challenging HFO applications and conditions, delivering the needed accountability within the marine industry.  Proven, robust measurement for bunkering, Micro Motion Coriolis can tolerate air in liquid and still deliver performance. 
The value of Micro Motion meters is clear:
Measure mass flow, volume flow, density, and temperature with a single device
No moving parts results in no maintenance or repair
Install anywhere with no flow conditioning or straight pipe run required 
Accuracy over a wide flow range from a single meter to improve bunkering and fuel efficiency 
Repeatable, direct mass flow measurement eliminates the need for volume-to-mass conversions

Additional product line notes (if we eliminate slide 35):
Customer need: High energy/fuel costs drive accurate fiscal and pipeline measurement for upstream and downstream production. Customer want to make sure they get what they paid for!
High capacity series spans 4” to 12” line sizes and is virtually unlimited for flow capacity when implemented in multi-meter skids
Compact size and lighter weight design with unmatched Elite performance
Best in industry accuracy is combined with meter verification and two phase flow to maximize availability and unmatched throughput
Coriolis benefits include elimination of flow conditioning, air eliminators and is immune to fluid, process, and environmental effects
8-10” meter launched in Dec 2008 is on display with the whole High Capacity family in the exhibit room (over 300 units sold since launch)
Additional high capacity meters to be launched in 2009 include the new 8-10” Super Duplex meter used for corrosive and high pressure service as well as the largest High Capacity meter yet, the CMFHC4 for 10-12” line size.
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In addition to the three main types of Coriolis meters represented by the Elite, F and T series, Micro Motion also offers 
High temperature Coriolis meters up to 660 degrees Fahrenheit
R series meters for flow only measurement
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