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YEAR2000 - WHY METERING ENGINEERS SHOULD BE CONCERNED!!

Of al\ the systems used in the upstream industry, reports from operators of
Y2K problems with metering systems are common place. .
What are these problems and what are the operators and metering equipment
vendors doing about it ?
Also, what are the vendors doing about continuity of their own business to
ensure they will still be able to service your needs?

• This workshop will be an opportunity for you to find out.

This workshop will be chaired by Ian Smailes who is a member of the core
Y2K team of Total Oil Marine and is Chairman of the UKOOA Y2K Task
Force.

To set the scene, Ian will describe how the UK upstream industry is managing
the Y2K issue as a whole, committing expenditure of more than £112 Billion
in the process, before leading to the typical problems discovered and , more
specifically, those affecting metering.

Ian Bates, Senior Metering Engineer at Total Oil Marine. will elaborate on
the problems he has discovered.

Karen Rigby of Daniel Industries and William Miller of NEL will give a typical
insight into what vendors are doing and how they are assisting upstream
operators.

There will then be ample time to share experiences and discuss whether we
have further cause for concern!

Biography
Ian Smailes career has covered the application of computers in industrial
automation, metering, telephony, technical and office systems.
At times, he has actually coded embedded chips but does not admit to ever
referring to the year in a date with only 2 digits!
He has worked for Total Oil Marine since 1986. Experience with Total has
included the refurbishment of SCADA and Telemetry Systems. evolving the
IT infrastructure, and refurbishing the networks supporting the exploration and
petroleum engineering departments.•
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This graph now shows the major regions where the performance of this meter is best and
worst. For low water cuts « 50%) the oil flowrate is within ±1 0% across all of the gas fraction
range, apart from a significant region at approximately 25% water cut and 40% GVF. A
similar 'hole' in performance occurs at 50% water cut and 80% GVF. For high water cuts (>
50%) the oil flowrate error is much worse.

The usefulness of Figure 4 is improved when converted to a contour graph, as shown in
Figure 5.

Figure 5: Contour map of meter oU f1.owrate errors

Reference GVF (%)



A number of standardisation initiatives are currently underway, including revision of the
Handbook of Multiphase Metering (Norwegian Society of Oil and Gas Measurement)., and
setting up of API and 8511150 committees on multiphase mea.surement standards.

While the underlying algorithm of the contour mapping may over-accentuate the problem •
regions, this graph is a quick visual means to observe the performance weaknesses of this
meter.

Without exploring all these additional presentations of the data, the true performance of the
meter may have been displayed.

2..2 Average accuracy calculations

Another meter accuracy issue'is to find a suitable 'av.erage' indication of the meter
performance. All the calculations below have been seen in use.

The first is to compare the total reference volume of oil from aJl the tests with the total
metered volume of oil. In this case the total reference volume of oil was 913m3 and the total
metered volume was 935m3, giving an error on this measure of 2.4%. It may be surprising
that the same set of data can be used to give the contour graph shown in Figure 5, yet
indicate an overall error of 2.4%.

The second is to calculate the (arithmetic) average of oil flowrate errors of all the individual
data points; this gives -7.4%. This measure gives an indication of bias in the measurements,
but still disguises the scatter; calculating the standard deviation of the error values, 27.5%
indicates the scatter.

A more useful average is the root mean square; in this case it is 28.5% - this seems much
more consistent with the graphical presentation shown of the data.

A further method is to calculate the number of paints which meet a particular level of
accuracy. For example 30% of the data paints have an accuracy within ±5%, 55% of the
points Hewithin ±10% and 68% within ±15%. This calculation could give a quick method to
compare the performance of different meters.

3. Standards for multiphase metering

It is hoped the preceding seotionserves to illustrate that standardisation of the analysis of
muHiphase meter performance is required in order to allow direct compari.son of different •
meters and to displa.y the full perfo.rmance behavioural the meters. At present, methods I

used to present data may be selected to give the best display of meter performance rather
than meet the meter requirements of the end users.

4. Relationship of laboratory testing to field practice

A very important aspect of multiphase metering development has been the testing of
multiphase meters in simulated conditions in laboratories. Those that have seen the greatest
variety of meters have been the test facilities· at NEL, Porsg,runn and Humble. Several other
laboratories around the wor1dalso test multiphase meters. All of these test fa.cilities have
different strengths and weaknesses, such as operating pressures, test fluids, fI.exibility,
independence, etc.
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One of the major strengths of most laboratory testing is the quality of the reference •
information: the individual flowratescan be accurately and traceably metered and the
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properties of the fluids can be accurately measured; the meters under test can be calibrated
using steady flows of the single phases to verify parameters such as conductivity, dielectric
constants and gamma attenuation coefficients. Poor performance of a meter under
evaluation in such a system will be a sure sign that further development is required, but is
good performance a guarantee that equally good performance will be attained in a live
application?

When applied in the field, it may not be possible to calibrate the meter using pure single
phases; indeed it is usually the case that the fluid properties must be obtained from samples
and corrections made to the meter software. This will inevitably introduce additional
uncertainty into the overall measurement, particularly in applications where the properties of
the fluids may vary. Changes in salinity of the water or in the composition of the hydrocarbon
phase may significantly affect the accuracy. Where these properties change gradually it may
not be apparent when a change to calibration constants may be required. Perhaps the most
severe effect on aU meters is that of changing salinity, where the salt content in some
applications could change from a few ppm to several percent.

Where comparisons can be made between multiphase meters and field reference
instrumentation such as test separators, the quality of the reference information may be
significantly less accurate than references available in laboratory tests. The anecdotal
evidence of examples where trials of multiphase meters against test separators has allowed
debugging of test separator measurement problems illustrates this point. A comparison of a
±10% accuracy multiphase meter against a laboratory reference of ±1% is quite different to a
comparison between a ±10% accuracy multiphase meter and a field reference of ±10%.

In-situ calibration and the validation of multiphase meters in service remain largely
unanswered questions.

5. Furthertechnical challenges

In addition to questions of accuracy calculation, standardisation and field practice, a number
of technical issues also remain. These largely arise from the development of multiphase
metering over recent years to a level where it is worth examining further issues, such as:

• unfavourable conditions: heavy oils
high temperatures
aggressive fluids (e.g. sand)

• metering at high gas fractions
• metering at high water cut
• long-term performance
• compensation for effect of salinity changes
• compensation for effect of other fluid property changes
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