Shallow Gas Monitoring with Sm art AIeH
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No meter run required
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Shallow Gas Monitoring with Smart-Alek
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- Leg 06 16-09-34-124 - Static Pressure (psig)
-4 Leg 09 06-16-234-12% - Static Pressure (peig)

Leg 07 16-09-34-12%4 - Static Pressure (psig)

-8 Leg 10 01-31-33-1204 - Static Pressure (psig)

=& Leg 05 05-15-34-1 204 - Static Pressure (psig)
— Leg 11 14-19-33-1204 - Static Pressure (psig)
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Locate anomalies in
pressure profiles
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200403/25 00:00 -
20040325 09:00 -
20040325 18:00

20040324 06:00
2004/05/24 1500

2004/035/26 03:00-—

200403/26 1200

20040326 21:00-
200403/28 00:00 -
20040328 09:00 -
200403/25 18:00-—
2004/03/29 0300

20040327 06:00-
20040327 1500+

hourtain Standard Time

2004/03/29 1200
20040329 24:00-
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200403430 1:5:00-—
200403431 00:00-
200403431 09:00-



Elliptical Tube — Orifice Meter Reglacemen“
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Orifice Meter Problems
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0 Physical design restricts flow ?., ..
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0 Wear and tear results in measit erm
inaccuracies
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Benefits of the Elliptical TubeR\

0 Maximizes throughput

0 Virtually eliminates wear and tear
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Maximizes Throughput
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0 Streamlined flow- Little energy. Iss —-$- '-4 o

0 Field trial — 10 to 15% volume'i"’*
orifice plate on low product|V|t

- Field Trial - 10% increas ' JV‘
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Eliminates Wear and Tear

0 Sustained accuracy =$
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LI No moving parts |
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0 Not impacted by dust or qu%s |
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Orifice Impacts Profit

Flow Error Due to Worn Edges

-2.75% bovkhs
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As edges are gradually worn
errors gradually increases.

A plate with 0.1mm worn edge after one month use,
you would have lost CD$347.

Well size: 100mcf/day
Gas price: CD%4.2/mcf




Pressure and Flow Range

0 Covers the equivalent of 6 ori
plate changes

0 Differentiator = h
pressure '
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Flow Range Comparison

Fig. Verification by simulation
Crrifice: Two Transmitter or Change of Flates

Elliptical-tube
15 1\ Orifice High Range [
10 i mn. Crifice Low Range ||

Uncartainty % at flow rate
[

YAMATAKE s Elliptical-tube Flowmeter covers

more than two sets of orifice flowmelers.
* Combination of Uncertainties : Root-Sum-Square method
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Flow Conditioning: Smart- Skld\
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1 Plug anad Play'
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Flow Conditioning: Smart-Skid




