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Hawkins (1956), suggested that the permeability in the skin zone, i.c., K, is uniform and the
pressure drop across the zone can be approximated by Darcy’s equation. Hawkins proposed the
following approach as shown in below figure:

Apsin = [Ap in skin zone due 10 Kgin - Ap in skin zone due 1o k)

i’
Pressure (Pur )  p.’

P2
>
Distance (f)  ———-—— >
O_Aps. = (APy = APy) = (Py = P3) = (P3 = Pg) e oon oo (1)
WiPs: = ey (2)
Where:

AP; = pressure drop in the altered zone around the well bore ( g, Kais ).
AP; = pressure drop in the undamaged zone ( 1y, k).

Apply Darcy's law for radial-stcady state flow with ficld units.

keh+(P =1 )
no<B ~In(®/r,)

Q = 7.08+107°



im = flowing bottom hole (well bore) pressure, psi.

AP;=141.2 Quu. Boln(rgry) -........ (3)
kh
AP>= 1412 Quue Boln(rry) @ -eeeel (4)
Ksiinh
Substitute Eq. (3) & (4) in Eq. (1)
AP s. =(AP;-AP,)=(P:-P:)-(P:-P,) ......... (1)

APQm’ l4|.2 Qo Mo Bo lﬂ(l’Jl’w)f ksmh - I412 Qo o Bo lﬂ(ry‘fw) ! kh

APgin= 141.2 Qo.ksll:-.& [k =Kuin) In(6:)] ..o (5)

kstm Fw
Van Everdingen defined AP, as:-

(APskin)im = 141.2 Qo pa Bo (Sim)  ...... (6)
kh

Solving for Sin equalizing Egs. (5) & (6).
O Sin =[ (k=kui) D5 )] -...... I

Kskan o
Re-exam Eq. (7)

Case-1  k=Kk; Nodamage, No stimulation
Sin=0, APuin=0

Case-2 k=>ks Damage
Sim = +ve . APgiy = +ve  increase total pressure drop
when produce with constant rate.

Case-3 k<k, Stimulation
St = -ve, APy =-ve decrease total pressure drop
when produce with constant rate,

I



Completion Efficiency

S = skin factor due to partial penetration of the formation.

The skin factor S, is affected by perforations in only a portion of the total formation thickness
(effect of incompletely perforated interval). This factor causes an additional pressure drop near the

well. The purpose from partial penetration of the formation is avoided water and gas coning,

Sip i1s depended on penetration ratio (b = hy / hy) and ( ht/rw ). Where, h; is the total formation
thickness, hy is height of the perforated interval, and re 1s well-bore radius. As shown in figure -
20 .
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Figure - 2(: partial penetration of formation by a well.
Spe value is determined by figure ~ 21:by use value of b and ( he/rw ).
Sip is always +ve,

Also: (APsi)pp= 141.2 Qq s Bo(Syp)
Kh



Complation Pseudo Skin Facuw,s‘jp
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Frgure — 21 skin factor due 10 partial penetration of the formation, S,
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Skin factor due to completion configuration is determined by use figure (22 ), ( 23), and figure( 24)
and the following data.
1- Perforating technigues (Bullet guns, Jet guns, Hydraulic perforator), and formation compressive
strength. Used 10 determine formation penetration (distance of bullet penetrate the formation),
2- Perforation phase.
3- Area of perforated interval.
4- Perforation density, (number of perforation per foot of perforated interval).
(Schhare  is corrected according to perforated zone, by: .
(Scdeor = (Schetan (he/ hy)
Also:
(APsin)e= 141.2 on.ﬁq_ag (Se oo

(APgin) = 141.2 Qq 0 By (Scdatun
kh,

So: St = Shin *+ Sc +Spp
(AP&inhont = (APgin}Sim + (APuin)spp + (APgin s

o (AP )= 141.2 Qup1a By (S4)
' kh



Penatration, in.
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Perforation pseudo Skin Factor,
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