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Pd = (Pc)(1-R) + (Pt)(R) Pd(Ab) = (Pc)(Ab)
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20

Configuring each of a plurality of valves with biasing devices configured with
different biasing forces

/202

!

Organizing the plurality of valves in order of decreasing biasing forces

V204

!

Coupling each of the plurality of valves on individual manifolds on a
production tube with the valve having the highest biasing force coupled
to the topmost manifold and each sequentially lower valving having
a lower biasing force

/206

!

Connecting a control line to each of the plurality of valves and a means to
control the pressure of a control fluid

!

Positioning the production tube inside a well casing

!

With fluid filling both the production tube and the well casing, set a pressure
of the control fluid to a pressure greater than required to move each of the
plurality of valves to an open position

!

With oil filling both the production tube and the well casing, inject compressed
natural gas (CNG) into one of the product tube or the well casing

!

Monitor the pressure of the injected CNG to determine when the CNG has
displaced sufficient oil in the product tube or well casing for the CNG to reach
the valve positioned directly below the topmost valve, at which point, closing

the topmost valve by reducing the pressure of the control fluid below the
pressure where the topmost valve closes but keeping the pressure above the
pressure where the valve positioned directly below the topmost valve closes

/216

FIG. 9
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