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Development history

Deploym ent

Developm ent

Discovery

Phase

2004Trials8

2005Deploym ent9

June 2003Prototype7

Septem ber 2002Test technology6

July 2002Proof of concept5

M ay 2002Feasibility dem o4

M arch 2002Critical risk reduction3

January 2002Selection m ost prom ising approach2

Decem ber 2001O pportunity analysis1

N ovem ber 2001O pportunity identification0
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W ork ing of 
Bubble Breaker

Break-up large bubbles and 
slugs into sm all dispersed 
bubbles by inserting a 
wireline retrievable device in 
the tubing, which creates 
intense liquid turbulence.

G enerated bubbles are so 
sm all that they hardly 
coalesce downstream  of the 
bubble breaker
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Vertica l Lift Performance

Pressure loss is dom inated by hydrostatic head:

Higher gas hold up =  Lower hydrostatic head =  
Lower bottom  hole pressure =  Higher production

hgP l )1( αρ −≅∆
G as hold up
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Drift flux  model

•The drift flux m odel relates the actual gas velocity 
to the center line velocity and the bubble rise 
velocity

•Void fraction increases when C0 and U b are 
reduced
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C0: distribution parameter
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Bubble rise velocity

Bubbles
25 cm/s

Slugs
29 cm/s

Clift, G race and W eber
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Small bubbles

SM ALLER BUBBLES…

… have higher area-to-volum e ratio. The slip of the 
gas phase is then lower, resulting in a longer 
residence tim e in the well.

… are m ore hom ogeneously distributed over the 
pipe cross-section.

… postpone the transition from  bubbly to slug flow.

RESULT:

The gas hold up is increased, the bottom  hole 
pressure reduced and production increased.



M odeling Results

No bubble breaker

20%
No bubble breaker

Bubble Breaker

Tubing Perform ance Curve

G as lift Perform ance Curve

Bubble Breaker

Depth = 3000 m (10.000 ft)

GLR    = 70 sm3/m3 (400 scf/bbl)

PI = 12 m3/d/bar (5 bpd/psi)

Production = 355 m3/d ⇒ 425 m3/d



Ex periments in Shell-Rijsw ijk

M inor 
pressure 
loss only 
0.5 bar

centim eter-
scale 
bubbles and 
slugs

m icrom eter-
scale bubbles

1
8
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Bubble 
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Liquid
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Slow  motion
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Laboratory results
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Sum m ary of experim ents
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Results Field tria l
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First test with BB:

10% production increase

First test after BB retrieved

Depth: 1000 m TVD
Tubing: 4 1/2”
G LR: 73 sm 3/m 3

BSW : 90%
Expected gain: 10%
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Rough estim ates: 

•Pressure reduced by ~ 2 bars

•dPbb= 1.8 bar (from  m odel)

•dFBHP= -0.2 bar (3 psi)

•dQ  =  150 bpd/psi * 3 =  
+ 450 bpd

•In line with m odel (+ 10% )
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Summary

•Sm all bubbles are beneficial for gaslifted wells 
and naturally producing wells with associated gas

•A bubble breaker can be used to generate these 
sm all bubbles 

•Concept is proven in laboratory

•First field trial shows prom ising results
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Bubble size
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Pressure loss over bubble breaker
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Single phase pressure loss over 
the bubble breaker
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Two-phase pressure loss 
over the bubble breaker
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