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What is the Hagedorn and Brown correlation?

* Multi-phase flow correlation
* Typically used to calculate the VLP curves for the OIL wells

® Hagedorn, A. R.; Brown, K. E. (1965). "Experimental study of pressure gradients

occurring aduring continuous two-phase flow in small-diameter vertical conauits”. Journal
of Petroleumn Technology. 17(04). 4756—454.
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What is the VLP curve?

Vertical Lift Performance Curve :
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relates how much pressure is required to lift the fluid to the surface
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How do we use the VLP curve?

Nodal Analysis:

100

"

200

300

400 500 600

— VLP (Vertical lift performance curve)

700 800
Q, bbl/day

— IPR (Inflow performance curve)

900 1000

© Intersection

1053 at 1617

1100

1425 at 0

N

1200 1300 1400

@gtools.com



How to calculate the VLP curve?

FWHP
o

() () 2
dh dh GRAVITY dh FRICTION dh KINETIC

FBHP -
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Hagedorn and Brown Math & Physics
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Hagedorn and Brown - H,
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Hagedorn and Brown quick facts

(1)

e Test well in Dallas, TX

* Nominal pipe D: 1, 1%, 1% in
* Pipe length 1500 ft
* g, was varied

* For each q, GOR was varied as well

* Pressure gradient was measured
* 475 tests & 2905 pressure points
* Published in 1965

: |
" Hagedorn, A. R.; Brown, K. E. (1965). “Experimental study of pressure gradients occurring during continuous two-phase flow in small-diameter vertical conduits”. Journal of Petroleum Technology. 17(04): 476-454. ,_',)at O O S ® C O m



How it works?

FwWHP
- Po Select Ah
I
Ah, Ap Assume Ap;
I
P1 p‘”:pli o VLP curve
Calculate H,, p,,,
2
For each q, | =
(0 to AOF] Calculate Ap
Yes
ERBHP .
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Finally, how to find H, ?
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Well, it’s a lot of

1 WOR .

N, H 0.0047 + 1123.32H + 729489.64H2 ,
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Summary

* Hagedorn and Brown correlation
* History and practical application

* Math & Physics

* Flow diagram to get the VLP curve

* Workflow to find H,
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What next?

Learn More:
wiki.pengtools.com

Try it:
pengtools.com

PQplot




Thanks!
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