THE EFFECT OF THE SKIN-ZONE ON NON-NEWTONIAN OIL
FIELDS.

Assoc. Dadash-zade M.A
Master. Mirzoyev.E.A
Azerbaijan State Oil and Industry University
Azerbaijan, Baku.
Annotation
This article shows the properties of non-Newtonian fluids, examines the
causes of the skin zone, and considers the effect of the skin factor depending on the
value it receives. Most of the recently put into operation oil fields are non-
Newtonian. The presence of substances such as asphaltene, tar, and paraffin in the
fluids of such deposits makes it difficult to filter them and increases the costs of their
operation and transportation. The formation of a skin zone can lead to a decrease in
production in such oil fields. Thus, at positive skin values, a decrease in permeability
and well production is observed.
Keywords: non-Newtonian fluids, skin factor, productivity, formation
permeability, formation, pressure drop
Dadash-zade Mirze Ahmad- Associate Professor of the Department of
Petroleum Engineering, Azerbaijan State University of Oil and Industry, Azerbaijan,
Baku.
Mirzoyev Elchin Araz- Master of the Department of Petroleum Engineering,
Azerbaijan State University of Oil and Industry, Azerbaijan, Baku.
BJIMSAHUE CKUH-30HbI HA HEHBIOTOHOBCKHE
MECTOPOXJIEHUA HEDTH.
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B nmanHOM cTaThe IIOKa3aHbl CBOMCTBA HEHBIOTOHOBCKMX JKHMJKOCTEH,
paccMOTpEHbI PUYMHBI BO3HUKHOBEHHSI CKUH-30HbI, PACCMOTPEHO BIUSHUE CKUH-
dbakTopa B 3aBUCHUMOCTH OT TOJIy9aeMOTO WM 3HAY€HUA. BONBIIMHCTBO HEIAaBHO
BBCJICHHBIX B OKCIUTyaTalldi0o HEPTIHBIX MECTOPOXKICHUN HEHBIOTOHOBCKHE.
Hanuuue B )KMIKOCTAX TaKUX OTJIOKEHHM TaKMX BEIIECTB, KaK ac(albTeH, CMOJIa,
napaduH, 3aTPyIHACT UX GUIBTPAINIO, YBEIUINBAET CTOMMOCTD AKCILTyaTallui U
TpaHcnopTUpoBKU. OOpa3oBaHHWE CKUH-30HBI MOKET MPUBECTU K CHHUKEHUIO
TO0OBIYHM HA TAKMX MECTOPOXKICHUAX. TakuM o0pa3om, Py MOJOKUTEIbHBIX CKUH-
I[eHaX MPOUCXOIUT CHIDKCHHE MIPOHUIIAEMOCTH U IeONTa CKBOKUHBI.

KiwuyeBble  cjioBa:  HEHBIOTOHOBCKHE  JKUJKOCTH,  CKUH-(AKTOD,
MPOJAYKTUBHOCTb, POHUIIAEMOCTh TIACTa, TUIACT, epena 1aBiIcHUs

Namam-3age Mup3za Axmen oriay—aoneHT kadeapsl «Hedterazonas
uHxeHepus» Asepbaitmkanckoro ['ocynapctBenHoro Yausepcutera Hedtu u
[TpombiniuienHocTH, A3zepoOaitikan, baky.

Mup3oeB DabuuH Apa3 oriay — Maructp kadeapel «Hedrerazosas
uHxeHepus» AsepOaitmkanckoro ['ocynapctBenHoro Yausepcutera Hedtu u
[IpombiniieHHOCTH, A3epOaiikaH, baky.

Calculation of production of non-Newtonian oil wells

In non-Newtonian oil fields, we can use the following reporting methodology
to find and predict the productivity of wells.

We know that the production of wells in operation in anomalous fluid oil fields

is calculated using the following formula:
_ 2mkh [(P, — Py) —io(Ry — Ry)]
H Ry
[ln R, + S]

Here the thickness of h-layer ,k-layer conductivity ,Py - contour pressure , P

-wellbore pressure , Ri - the radius of the zone around the well ,R - the radius of the

To

well ,S-skin factor , u-dynamic viscosity , i, = T

initial pressure gradient , t,-

initial touch voltage
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It is clear from the equation that Rx >>R . Therefore, it can be ignored in the
report:
_ 2mkh [(Py — Fy) — ioRy]
o Ry
[ln R, +S

Now let's run the reports based on the given values:
h=10m, k=0.1*10-12 m?, P, =120*10 5 N/m?2, P, =80*10 5 N/m?, R, =1000
m, ip =220 N/m? ,u=15*10 -3 N*s/m?

Based on the given prices, let's calculate the volume production:

1) When S=1:
2nkh[(P, — P;) — igRx] 2-3,14-0,1-10712-10[(120 — 80) - 10° — 220 - 1000]
" ﬂ[lnﬁw] ) 15103 [injpg + 1]
R, 0,12
=0.00083 m3/s=71.712 m 3 /day
2) When S=5:
2nkh[(P, — P;) — ioRx] 2-3,14-0,1-107'2-10[(120 — 80) - 10° — 220 - 1000]
" u[ln&+5] ) 15103 [in o 0g + 5]
R, 0,12
= 0.00056 m® /s = 48.38 m 3 /day
3) Let's assume that S=20:
2nkh[(Py — P;) — ioRx] 2-3,14-0,1-107'2-10[(120 — 80) - 10° — 220 - 1000]
‘" u[lnﬁ+s] ) 15-10-3 [lnw+20]
R, 0,12

=0.00031 m® /s = 26.78 m 3 /day

Studies show that in most cases, one of the methods used to increase well
production is washing the bottom zone with acid. In general, it has been shown in
the literature that the amount of acidic solution per 1 meter thickness of the layer is
(1.0 +1.2) m 3.. In this case, the amount of acid:

V =sigh

Then we can use the following expression to find the volume of the acidic

solution:

X,(5,09Xp + 999)
Vk =V
X, (5,09X, + 999)
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Here X is the concentration of the p -acid in the solution

Xk -acid (%)

If there is a change in the acid's concentration over time and as the storage
conditions change, then the volume of this acid is calculated in the following form:

X»(5,09X, + 999)
Pr(pr — 999)

Here, p k is the density of the solution at a temperature of -15 0 C.

V. =V-5,09-

Pk = Pre + (2,67 - 1073 py, — 2,52)(t — 15)
p kt is the density of the acid at a given temperature.
Barium-chlorine is used to neutralize this acid. Its amount is determined by

the following expression:

Xp
Gpy = 21,3V (a— - 0,02)
Xk

Here a— indicates the volume of sulfuric acid in the total acid. In mining
conditions, this amount is calculated as follows:
a = 0,490
Then we can find the volume of barium-chlorine with the following formula:
_ G
Pbx
Here p,,is the density of barium-chlorine, its value is approximately p,;,=

4000 kg/m 3

Vbx

is accepted. The volume of the inhibitor, in turn, is determined as follows:

v, = biK Here, b i -inhibitor addition rate. If reagent B-2 was used as an

Ci
inhibitor, then b i =0.2%. c i is the total volume of inhibitor (c i =100%)
Based on this, we calculate the conditional volume of the solution using the

following formula:

13,5(5,09-13,5+999)
27,5(5,09-27,54+999)

V, =132- = 5,91m3

Now let's find the density of the given acid at 15 °C:
p1soC = 1134 + (2,67 - 1073 - 1134 — 2,52)(25 — 15) = 1139.1 kg/m 3
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According to the given temperature, the volume of acid is calculated as

follows:

13,5(5,09-13,5+999) _

=5.8m?3
1139,1(1139,1-999)

V., =12,65- 5,09 -

Now let's find the amount of barium chloride:
Gpe =21,3-13,2- (0,4% - 0,02) = 49,5kg
The volume of barium chloride is:

Vpy = 2 ~0,0123 ~ 1,23 -1072m 3
4000

Thus, we get the required volume of technical acid:

Vp =222 = 474.10"1m 3
80

Let's calculate the volume of the inhibitor with the help of the formulas

mentioned above:

V, =02 22 =252.10"2m?3
100

Volume of the intensifier:

V,, =03-22=38.10"2m?
100

Finally, let's calculate the volume of water required:
V s =12.65-5.82-(0.0123+0.474+0.026+0.0379)=6.28 m®
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