Key Selubion

CHEN 490 - Fundamentals of Petroleum Engineering
HW #6- Due 10/12/2013

Pressure Drop Problem

To illustrate the pressure loss calculations for each system component, let us work the following
complete example. As stated in the equation

AP, = AP, + AP, + AP, + APy, + AP, + AP,,

Where APt = pump discharge pressure
APs = Pressure loss in surface stand pipe, piping, and mud hose
APp = Pressure loss In drill pipe
APc = Pressure loss inside drill collars
APb = Pressure loss across nozzles
APac = Pressure loss in annulus around collars
APap + Pressure loss in annulus around drill pipe

Operating Data

Depth = 6000 ft (5500 ft drill pipe, 500 ft drill collars)

Drill pipe = 4 % in. internal flush, 16.6 lb/ft (i. d. = 3.826 in)

Drill collars =6 % in (i. d. = 2.813 in)

Mud density = 10 Ib/gal

Up=30cp

Yy = 10 Ib/100ft’

Bit =7 7/8 in 3 cone, jet rock bit

Nozzle velocity = at least 25 ft/sec per in of bit diameter (this value is obtained by a commonly applied
rule of thumb).

What hydraulic (pump output) horse power will be required for these conditions?

Assumptions:
Circulation rate: This is a fast drilling, soft rock area and that 180 ft/min (3 ft/sec) upward
velocity based on a gauge hole is required.
Q = annulus area X velocity, nozzle size is 13/32 in. This nozzle allows an actual velocity V,,
Vact = (a/3)/(2.45d%)
Surface equipment losses (standpipe, swivel, Kelly joint, and the piping between the pump and
stand pipe). Since this part of the system causes only a small fraction of the total losses, it will be
satisfactory to choose an approximate the actual case. Assume APs = 27 psi
For pressure drop inside drill pipe, calculate the critical velocity.
Pressure drop across bit. This is a jet bit with a nozzle coefficient of 90%.
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