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Abstract

The Faugi field is located about 50Km North-East Amara town in Missan providence in Iraq. Fauqi field has 1,640 MMbbl
STOIIP, which lies partly in Iran. Qil is produced from both Mishrif and Asmari zones. Geologically, the Faugi anticline straddles
the Iragi/lranian border and is most probably segmented by several faults. There are several reasons leading to drilling horizontal
wells rather than vertical wells. The most important parameter is increasing oil recovery, particularly from thin or tight reservoir
permeability. The Faugi oil field is regarded as a giant field with approximately more than 1 billion barrels of proven reserves, but it
has recently experienced low production rate problems in many of its existing wells. This study will concentrate on analyzing the
Asmari reservoir as the main production reservoir in this field for an oil gravity of 18 API. While, well (FQ-8) has been selected as a
pilot well to verify different development scenarios that could be taken to increase the reservoir production rate. The results show
that both drilling lateral sections and performing the stimulation process in some reservoir intervals yield positive results to increase
good productivity with different percentages. The lateral sections occasionally gave higher productivity than the stimulation process

by (2-3) times.
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1- Introduction

Horizontal wells may be more productive than vertical
wells drilled in the same formation because of the
extensive exposure to the reservoir. Therefore, it is
anticipated that longer horizontal wells will produce more
than shorter wells. That might not always be the case,
though. The main uncertainty is whether a horizontal
well's productivity will rise according to the well's length
and horizontal section perforation rate [1].

Due to the many benefits presented, horizontal well
drilling has achieved widespread acceptance over the last
decade. Horizontal wells are primarily used to increase
well productivity by increasing contact with reservoir
rocks. From an economic perspective, increasing the area
of contact with the reservoir will result in an increase in
the well's productivity index. These findings suggest that
longer horizontal wells are more productive, and that
horizontal wells should be drilled as long as practicable
[2].

An excellent and shining example of innovative
technology applied to meet modern economic needs is the
multilateral concept. Actually, the idea of a multilateral
well is not new. The first multilateral well was actually
sunk in 1953 at a field in Russia, and in 1997, over 35
multilaterals of various descriptions being drilled in the
Middle East [2].

Due to two reason, including improved formation
production and reduced rig operations and mobilization

costs as a result of drilling multiple wells on the same
piece of land or platform, horizontal drilling is a method
to lower drilling operations costs of an oil field [3]. In
other meaning, the petroleum industry is particularly
interested in horizontal wells since they offer a convenient
way to increase both production rate and recovery
efficiency [4].

The parameters (well length, permeability ratio,
reservoir thickness, skin factor, drainage radius, and well
radius) were discovered to have an impact on the pressure
drop between the well bore and the reservoir, which in
turn effects the productivity index in horizontal wells [5].
The analytical method can be applied to provide the
position of OWC in all direction in Horizontal wells [6].

Fractures play an important role for fluid flow and well
productivity in the Asmari carbonates. Currently the field
is producing oil under primary recovery from two
reservoirs: (i) the Tertiary Asmari carbonates and
siliciclastics (151 MMbbl STOIIP) and (ii) the Cretaceous
Mishrif limestones (585 MMbbl STOIIP).

Advanced software computer programs have been used
to analyze the production history of 2005 for the well
(FQ-8) using rate time analysis software and to verify
different development scenarios to increase the
production rates using the advance well test analysis
software.
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2- Asmari Formation Characteristics [7]

From top to bottom the Asmari consists of a dolomite-
dominated subunit, a limestone subunit with intercalated
several meter-thick sandstone complexes, a siliclastic
subunit, and the carbonates of the Middle/Lower Kirkuk.
These subunits were deposited in different environments
as reflected by their highly variable reservoir
characteristics.

3- Development Scenarios

The productivity of the Asmari wells varies greatly with
a productivity index (PI) between 3 and 56. This large
range is interpreted to be due to the combined
heterogeneity in matrix and fracture properties.

The causes for the reservoir heterogeneity are very
poorly understood, results in severely limiting uncertainty
management during the future field development [8].

evident. Possibly, the production from the Fauqi field
could be significantly increased by optimizing the field
development strategy. This reservoir consists also from
unconsolidated sandstone, since the hydraulic fracturing
may have excluded from the development scenarios. Then
only acid stimulation and drilling horizontal well sections
are taken into consideration.

The productivity provided by the lateral horizontal
sections have been verified while penetrating some of the
productive intervals to select the best section that has

potential to provide more productivity.
4- Result and Discussion

4.1. Results of stimulating the productive intervals of the
vertical well

Fig. 1 show the stimulation results for different interval
lengths of the vertical well; this shows that thicker section

The current production and perforation policy provides higher sensitivity to stimulation and provide
concerning the Asmari and the Mishrif reservoir is not  higher flow capacity than thin intervals.
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Fig. 2 and Fig. 3 show the increment in the productivity
index and the production rates respectively versus lateral
section lengths in various expected vertical to horizontal
permeability ratios. This indicates the high sensitivity of
the thin beds to response with the lateral sections, but no

13.2

effect for the vertical to horizontal permeability ratios to
increase the productivity in such thin beds. Hence, Fig. 4
show the high response for the stimulation process with
the lateral sections.
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4.2. Results of drilling horizontal section penetrating
interval (B-B1)

Fig. 5 and Fig. 6 show the increment in the productivity
index and the production rates respectively versus lateral
section lengths in various expected vertical to horizontal
permeability ratios. The results indicate low sensitivity of
the thicker beds to response with the lateral sections
(approximately 0.26 STB/D/Meter), in spite of it is still
yields higher flow rate capacity than thin beds. Moreover,
the results show no considerable effect for the vertical to
horizontal permeability ratios to increase the productivity
in such thin beds.

4.3. Results of drilling horizontal section penetrating
interval (B2-C)

Fig. 7 and Fig. 8 show the increment in the productivity
index and the production rates respectively versus lateral
section lengths in various expected vertical to horizontal
permeability ratios. The results also indicate the low
sensitivity of the thicker beds to response with the lateral
sections, in spite of it is still yields higher flow rate
capacity than thin beds. Moreover, the results show small
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effect for the vertical to horizontal permeability ratios to
increase the productivity in such thin beds especially in
small lateral section lengths.

Fig. 1 show different response for the percentage
productivity increment while drilling horizontal lateral
sections that is ranging between (30-150 %) for the lateral
section length of (3000 ft); Hence, it could also be noticed
that the thicker intervals provides the most increment in
the productivity than thin intervals.

Fig. 9 show weak response in percentage productivity
increment while stimulation activities for the various bed
sections that is ranging between (10-40 %) for the
stimulation value reach to (skin= - 6); However, larger
values of stimulation in sandstone formation could not be
reached and so it is just stated theoretically between (-1 to
-8). Hence, it could also be noticed that the thicker
intervals provide the most increment in the productivity
than thin intervals.

The results show that penetrating thicker formations
yield for higher production rates than that of thin
formations. Moreover, it seems that the thicker formation
is more sensitive to vertical to horizontal permeability
ratios that thin interval sections. However, this sensitivity
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stills not considerable even while penetrating the section
(B2-C) of 9m thickness. In fact, this results conform the
primary results of weak communication may exist
between the reservoir productive intervals.

Fig. 1 and Fig. 9 shows that drilling lateral sections
usually provides higher productivity increments than
stimulation process, these results indicates that lateral
sections provides productivity increments (2-3) times
higher than stimulation activities may made in any of the
reservoir interval sections. Hence, it could be useful to
mention that the theoretical results show in higher

18

stimulation values greater than (Skin = -8), the
productivity of the stimulated sections reached that of the
lateral sections greater than 2500 ft, but practically this
could be difficult to be reached in weak sandstone
formation to prevent quick sand production [9, 10]. This
point could be extended to the damage may
accompanying the drilling length lateral sections, because
the horizontal wells are much more susceptible to damage
than their vertical counterparts due to several number of
reasons.
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Hence, Fig. 10 show the percent increment of the extensions within the main productive intervals of Asmari
productivity for well Faugi (8) against lateral section  reservoir.
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5- Conclusion

1- Due to uncertainty in the reservoir architecture and
the presence of fractures in addition to un availability
formation for the production history from Iranian
side, a detailed reservoir simulation study will be
useful for accurate reservoir performance.

2- It could be easily concluded a multilateral horizontal
wells could be performed in formation intervals (B-
B1) and (B2-C) to achieve higher production capacity
for this well using lateral sections of (2000-3000 ft).
While increasing the horizontal section in the thin
intervals like (A) has very low sensitivity to lateral
section incremental as shown in Fig. 10.

Nomenclature

Kr:  Vertical to horizontal ratio,
Dimensionless.

Le: Lateral section length of horizontal well, ft.

OWC: Oil water contact.

PI: Productivity Index, STB/D/Psi.

A, B-B1, B2-C: Formation intervals.

permeability

References

[1] Abdullah M. Al-Qahtani, and Habib Menouar" New
Correlations for Optimizing Horizontal Wells
Completions", Paper presented at the Middle East Qil
Show and Conference, Bahrain, March 1997, SPE
37768-1997, http://doi.org/10.2118/37768-MS.

[2] R.W. Taylor, SPE and Rick Russell "Drilling and
Completing Multilateral Horizontal Wells in the
Middle East", Paper presented at the SPE Annual
Technical Conference and Exhibition, San Antonio,
Texas, October 1997. SPE 38759 - 1997,
http://doi.org/10.2118/38759-MS.

[3] Hasan Ali N., Ayad A. Alhaleem, “Torque and Drag
Forces problems in highly Deviated oil well”, Iraqi
Journal of Chemical and Petroleum Engineering, Vol.
9, No.3, Sept. 2018, pp. 19-31,
https://doi.org/10.31699/1JCPE.2018.3.3.

[4] Mohammed S.A., A. A. Al-Dabaj, and Hassan A.H.,
“Design of Horizontal well program for Ajeel Field”,
Iragi  Journal of Chemical and Petroleum
Engineering, Vol. 15, No.1, Mar. 2014, pp. 59-63.

[5] Ghanim M.F., Maha R. Abdulamir, “Formulation of
new equation to estimate productivity index of
horizontal wells”, Iraqi Journal of Chemical and
Petroleum Engineering, Vol. 15, No.2, Jun. 2014, pp.
61-73.

[6] Jalal Abdulwahid Al- Sudani, “Analytical Model for
Detection the Tilt in Originally Oil Water Contacts”,
Iragi  Journal of Chemical and Petroleum
Engineering, VVol. 15, No. 3, Sept. 2014, PP. 51-60.

[7] Reservoir and Fields Development Directorate-
Ministry of Oil, Irag. 2010.

[8] Jalal A. Al-Sudani, Rwaida K. Abdulmajeed,
“Analytical and Numerical Analysis for Estimation
Hydrocarbon in Place for Fauqi Oil Field”, Journal of
Petroleum Research & Studies, Vol. 212, Issue 6th,

2012. Pp. 186-212,
https://doi.org/10.52716/jprs.v3i2.85.
[9] Bert B. Williams, John L. Gidley, Robert S.

Schechter "Acidizing Fundamentals" SPE of AIME,
New York, 1979.

[10] Syed Zeeshan Jilani "Experimental Study of
Formation Damage in Horizontal Wells", A Thesis
Presented to the Deanship of Graduate Studies King
Fahd University of Petroleum and Minerals, March
2000.

102


https://doi.org/10.2118/37768-MS
https://doi.org/10.2118/38759-MS
https://doi.org/10.31699/IJCPE.2018.3.3
https://www.iasj.net/iasj/download/1a4da1cb1e07c67d
https://www.iasj.net/iasj/download/1a4da1cb1e07c67d
https://www.iasj.net/iasj/download/1a4da1cb1e07c67d
https://www.iasj.net/iasj/download/1a4da1cb1e07c67d
https://www.iasj.net/iasj/download/9f0ce25dc6a50423
https://www.iasj.net/iasj/download/9f0ce25dc6a50423
https://www.iasj.net/iasj/download/9f0ce25dc6a50423
https://www.iasj.net/iasj/download/9f0ce25dc6a50423
https://www.iasj.net/iasj/download/9f0ce25dc6a50423
https://www.iasj.net/iasj/download/740d4dea717483ff
https://www.iasj.net/iasj/download/740d4dea717483ff
https://www.iasj.net/iasj/download/740d4dea717483ff
https://www.iasj.net/iasj/download/740d4dea717483ff
https://www.iasj.net/iasj/issue/4206
https://doi.org/10.52716/jprs.v3i2.85
https://www.proquest.com/openview/f8d5c6b3c439e8216ac5fc3735d9aa3f/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/f8d5c6b3c439e8216ac5fc3735d9aa3f/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/f8d5c6b3c439e8216ac5fc3735d9aa3f/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/f8d5c6b3c439e8216ac5fc3735d9aa3f/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.proquest.com/openview/f8d5c6b3c439e8216ac5fc3735d9aa3f/1?pq-origsite=gscholar&cbl=18750&diss=y

R. K. AbdulMajeed / Iragi Journal of Chemical and Petroleum Engineering 24,1 (2023) 97 - 103

G (5 qusia o)) A Jis gl Y Sabjl ARl cBaT gk

Caaallae s Sag,

Gl calsio dals cdunigh LS cLoiil] duuia and

3

AaMAl

A i) 13 Ghall B Ol Alblas 3 Bleadl Ause By Jlad oS 00 s ASH) Jos ad

On - ly Capdall e e el i L oh) 3l Wigs s (gl Ghd 0pid drap bl V£
Lo 2l Jaing ally LhV) Ahal) dg0al) o o 48 (e 05 ASA s (b daglanll Ll
Jalall dagenll LYY e Y LEY) LY is ) o clbad sae dlia L Jealgilly R any
Maa oiill 488 Joa ey Ak ol A28) (aSe L3 (o Lages ¥ cdaiill (Dl 5045 58 dseal SV
paliail JSLie Dage 2¢d i) 3aS5al) ibblia¥) e diap Sl Ve s Lo o (g Blee
i) o aSaS (Span¥) (paSa dulad e 5 Auahall o3a LAl o)l e el 8 £ Y] Jaea
O Cmagl bl Al 5al3) i yle Adaadad (A AS8) ) joaf LS (L) YA) S g Jaail
Al 5oLy () (525 AousSl) alaliall (any 6 Laninll cllee el SIS A adalie jis dilec
(YY) Mo dasiil) ldee e duali] ol el 238Y) adaliall jin i aulally Lddbide g

-

-y

L ohil) 4S8 Jos ¢ @)y (CalLY) daie cgasee iy cAaali¥) Al colaKl)

103



