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Intro
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Coefficientof Discharge
and Perforation erosionis
a large industry topic in 
recentyears
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Introduction, Motivation & Test Setups

10 Learnings from our tests

1. The influence of different hole size measurements
2. How does backpressure influence Coefficient of Discharge?
3. The effect of the flow direction
4. Design of the erosion test setup
5. Temperature increase during testing in a closed loop setup
6. Crushing of sand grains
7. The importance of backpressure for erosion experiments
8. The impact of gravity
9. The problem of sand jetting - Integrity of the test vessel
10. DoE Improvements ςconsideration of the cluster position

Outlook



Why is the Hole Size and the Coefficient of Discharge important?

ÁPerforation pressure drop is given by the 
difference between bottom hole treating pressure 
and the fluid pressure in the fracture: 

pr = pBHTP- pf - pNB

ÁIt can be calculated according to:

ÁA high perforation pressure drop is essential for a 
successful limited entry fracking strategy!

ÁAccurate perforation hole sizes and coefficient of 
discharge knowledge is crucial due to a high 
sensitivity to these values!
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Erosion

ÁBut Hole Size and  CD change!

ÁDuring the frac treatment the proppant in the fluid causes an 
abrasive growth of the perforation hole and change of the 
geometry

ÁAn uncontrolled increase of the holes may lead to a non 
uniform frac treatment

ÁMany factors influence the erosion
ÁProppant size & Concentration

ÁFlow velocity

ÁPosition of the cluster (heel vs. toe)

ÁPosition within the cluster (up vs. down)

ÁType of Steel

ÁΧΧΦ
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Laboratory flow test setup A ςFlow through Single & Dual Casing
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Á High pressure test cell 

Á flow rates of up to 3-4 bbl/min per 
hole

Á Pressure rating 5Kpsi

Á Flat casing plates from API Section 
4 tests

Á Effect of the cement and wellbore 
pressure on the hole is considered

Á Benefit:

Á Backpressure can be applied

Á Long chamber to host sand jet (no 
abrasive destruction)

Á Drawback:

Á flow direction not perpendicular to 
the perforation as in a well.
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