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Dispersed > The slugging model consists of three ordinary differential equations and
Bubble was developed in 2009 by Florent Di Meglio et al. The following state  eswatielopatene e
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Ope';'g::’nnd Gasﬂsuperﬁcml VE|0C|tY ml,r(t) — Wl,in _ Wl,out (t) ODE Solution Using MATLAB Pressure Oscillation with No Control by Florent Di Meglio (University of Mines of Paris France)
Modified Mandhane Map for Flow Regime in Horizontal Pipe from Potto Project, Multi-Phase Flow (Genick Bar-Meir) Gas-Liquid Flow Regimes in Vertical Pipes from The Flow Assurance Site (Ove Bratland)
p * Mass flow rate * Pressure Data collection and control
SIU m, Doy = Mg opRT « Sensor to measure pressure at bottom of riser
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) T g, +mg, ‘ MV, » Actuator to adjust wellhead valve
Mg r Mg, Dy = mg RT * Controller to maintain constant flow by maintaining constant pressure
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Slugging Effects Types of Slugs S my, +mg,  my, O MV, — mhr;’:"ﬂl") at bottom of the riser
> Decreases Production > Pigging Slugs g sin 6 » Delay between where the slug forms and how long it takes to go
> Increases Erosion > Hydrodynamic Slugs Prb = Pra + (M + My sin) = through the valve
> Dam ag eS Compressor > Terrain induce Slugs Model-Based Control of Slugging Flow: An Experimental Case Study (Florent Di Meglio et al, 2010 American Control Conference) -
> Damage Process Equipment > Severe Slugging
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(3) Linear System with Actuator Delay D
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Riser based slugging, also known as severe slugging, Is associated I A PR L SR SO SR
with pipeline risers in offshore oil production facilities. In severe
slugging, liguid accumulates at the bottom of the riser and the L1 B R ﬁ
pipeline, blocking the passage of gas flow. This results in a Mg ety Vb, Deb R _
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the riser. A large liquid volume will be produced in the separator N
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Example Horizontal Well @ — (1 — €)wg.in time*800 time
Gas/Liquid Blockages =l =
PlpCllnC Schematic Diagram of System: From Model-Based Control of Slugging Flow: An Experimental Case Study (Florent Di Meglio et al, 2010 American Control Conference ) /
> Predictive control is an advanced method of process control used in the
Gas Block? (UBickRmitpeny ESegmn TR process industries in chemical plants and oll refineries. f
One major challenge associated with severe slugging is that it is
| + Linear system with input delay characterized by large pressure and f_Iow rate_ fluctuatioqs, v_vhich can
Liquid Blockage? g, - damage downstream processing equipment, increase pipeline stress,
Liquid Blockage? X (t) — AX (t) _I_ BU (t _ D) reduce productivity, and shorten the reservoir operational life. -
(4) Fast liquid production  (5) Gas blowdown . . . . »
R Two-Phase Flow in Undulated Pipe from the American Oil & Gas Reporter (Cleon Dunham and Cem Sarica) SchematicofSeverse Slug:ingfroz :aza Malefzadeh (Delta Universityo(f)Tech:)ology, Netherlands) . We Implemented a tlme delay ContrO”er On a key baSIC Sluggln . 1

- (1) Linear System with Time Delay

e Future work will consist of implementing the time delay co
more complex nonlinear slugging control model.
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