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1. Drag Force

2. Consolidation

3. Resin Coated Gravel

4. Slotted Liner

5. Gravel Pack

6. Oriented Perforation

7. Frac & Pack (FP)

8. High Rate Water Pack (HRWP)
9. Expandable Sand Screen (ESS)
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1. Stand Alone Scree
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1. Multi-Criteria Decision Making (MCDM)
2. Technique for Order of Preference by Similarity to Ideal
(TOPSIS)
3. Multiple Objective Decision Making (MODM)
4. Multiple Attribute Decision Making (MADM)
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1.Alternatives

2. Criteria

3. The ratio of Ai to Cj

4. Weight of Cj

5. Analytical Hierarchy Process (AHP)

6. Linear-Programming for Multidimensional Analysis of Per-
formance (LINMAP)

7.NORM

8. Analytic Hierarchy Process

9. Diagonal Matrix

10. Non-dimensionalized Decision Matrix
11. Positive Ideal Solution

12. Negative Ideal Solution
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1. Distance (Euclidean) of Each Alternative from Positive Ideal
Solution

2. Distance (Euclidean) of Each Alternative from Negative Ideal
Solution

3. Relative Closeness to Ideal Solution (CL*)

4. Box Plot
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1. Inconsistency
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1. Equally Preferred

2. Moderately Preferred
3. Strongly Preferred

4. Very Strongly Preferred
5. Extremely Preferred
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1. Consistency Vector

2. Consistency Index (CI)

3. Consistency Rasio
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Introduction

Most of the world oil and gas reserves are contained in
sandstone reservoirs where sand production is likely
to become a problem at some point during the life of
the field [1].

In sand-prone areas, we have a wide range of sand
control options to choose from, including a variety
of different down-hole sand screens and gravel packs
which can be installed in production wells. But
installing sand control hardware carries its own risks,
so it is important to determine the correct sand control
well completion option in each particular situation [2].
In MCDM process, the best solutions are obtained
among available options. In this method which is
a well-organized branch in research, mathematical
design is used as a computational tool, aiming to tackle
complex problems and rank the available option to
support the decision making process [3,4].

In this paper, the main objective is to use TOPSIS
technique from the MCDM approach to screen sand
control methods for an Iranian oil well. The screening
method was employed for 5 different sand control
techniques, namely Gravel Pack, Resin— Aromatic,
Resin, Slotted liner, Expandable Sand Screen (ESS).
In this regard, the most updated and effective screening
criteria, and real rock and fluid data from Ahvaz and
Mansuri oil field were utilized to achieve this goal.

Materials and Method
TOPSIS for sand control method selection

Accepted: June/15/2020

In this study, 5 sand control methods were examined.
The proposed TOPSIS methodology was able to
recommend the most efficient sand control method
for each well and also rank the sand control methods.
For this purpose, 8 reservoir parameters along with
their pertaining rock and fluid data were gathered. The
schematic of the proposed workflow is illustrated in

Fig. 1.
2

Selecting the Criteria and
Alternatives

4

Calculating the Criteria
Weights

L/

Identifying the Ideal Value of Each Criteria for Each
Alternatives

2

Apply TOPSIS Method

|}

Fig. 1 TOPSIS method for sand control selection problem.
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Initially, each criterion should be assigned a weight.
For this purpose, we used the pair wise comparison
method, which was used by Saaty et al in 1990 [5].

Results and Discussion

According to the data and experts, the pair wise
comparison matrix and the weight of each criterion
was determined. In Table 1, these parameters are
shown.

As seen in Fig. 2, the highest and lowest weights are
for NTG (0.209) and permeability (0.081) respectively.
In Table 2, the decision matrix for this problem is

Table 1 The pairwise comparison matrix for criteria.

shown. The next step, the decision matrix should be
normalized.

In Table 3, the normalized decision matrix is shown.
Based on Table 3, the positive and negative ideal
values are calculated; these values are shown in Table
4. In the next step, the distance to positive and negative
ideal values was calculated. Figs. 3 and 4 show these
values. After completion of the 5 steps mentioned
above, the relative closeness of alternatives to the ideal
solution (CLi) is calculated; the higher the value of
CL is, the more desirable the value is. The ranking of
solutions according to the CLi value is shown in Fig. 5.

Per. Por. Dep. Thic. P Tem. Devi. NTG
ESS 335/57 20/857 2684 28/5 3734 193 0/86 0/67
Gravel Pack 603 18/5 2743 62/5 3700 193 0/88 0/64
Slotted liner 1129 19/5 2663 17 3507 190 1 0/7
Resin 494/33 19 2619/25 39/63 3732/33 | 193 1 0/733
Resin - Aromatic 320 12 2543 18 3667 192 1 0/7
= Perm = Phi
0/209 0/092
= Depth Thickness
Pwf Temp
= Deviation NTG 0/068 0/074
Fig. 2 Weights of criteria under study.
Table 2 Decision matrix for the well.
Per. Por. Dep. Thic. P . Tem. Devi. NTG
ESS 0/0475 0/0334 0/0592 0/0648 0/0327 0/0305 0/0821 | 0/0962
Gravel Pack 0/0265 0/0376 0/058 0/0296 0/033 0/0305 0/0802 | 0/1007
Slotted liner 0/0142 0/0357 0/0597 0/1086 0/0348 0/031 0/0706 | 0/0921
Resin 0/0323 0/0366 0/0607 0/0466 0/0327 0/0305 0/0706 | 0/0879
Resin - Aromatic | 0/0498 0/0579 0/0625 0/1026 0/0333 0/0307 0/0706 | 0/0921
Table 3 Weighted normalized decision matrix for the well.
Per. Por. Dep. Thic. P . Tem. Devi. NTG
Per. 1 1 0/5 0/5 1 2 0/5 0/25
Por. 1 0/5 0/5 1 2 1 0/25
Dep. 1 0/5 2 2 1 0/5
Thic. 1 2 2 1 1
Pwf 1 1 0/5 0/33
Tem. 1 0/5 0/5
Divi. 1 2
NTG 1




Table 4 Positive and negative ideal solutions for the well.
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Per. Por. Dep. Thic. Pwf Tem. Devi. NTG
A 0/0498 0/0579 0/0625 0/1086 0/0348 | 0/031 0/0821 0/1007
A 0/0142 0/0334 0/058 0/0296 0/0327 | 0/0305 0/0706 0/0879
O 0 085 20 = —r:s-UIDtZlan(e from the ideal
0.0701 =-dr- Distance from the anti-ideal
0 0505 0 0445 2.5 4 =@~ Closeness coefficient
0.0
0.0157 -
i

ESS  Gravel Packlotted liner ResinResin - Aromatic

Fig. 3 Separation of alternatives from positive ideal solution
for the well.

0.0792 0.0851

0.0506
II 0.0207 0. ozsz

Gravel Slotted Resin Resin -
Pack liner Aromatic

0.1

Fig. 4 Separation of alternatives from negative ideal solution
for the well.

Resin - Aromatic EEN0.8443
I 0.2645
Slotted liner N 0.6403
Gravel Pack | 0.1959

ESS I 0.5

Resin

0 02 04 06 038 1

Fig. 5 Ranking the alternatives for the well.

Conclusions

According to the screening results, the ranked sand
control methods for the well in Fig. 6.

The results showed that Resin — Aromatic is the best
method for that well; afterwards, Slotted liner, ESS,
Resin and Gravel Pack are in next ranks.

Relative closeness to ideal solution (CL#)
- -
o w

".
S -~
05 L IS8 =" — i
e - L
~a" L
0.0 BT SSETETL LIEEPTS SEPETEs §
€SS Gravel Pack  Siotted liner Resin Resin - Aromatic

Fig. 6 The result of python. Ranking the alternatives for the
well.

References

1. Wang X (2018) Technology Focus: Sand Man-
agement and Sand Control, Journal of Petroleum
Technology, 70, 0: 70-70.

2. Wang X (2017) Technology Focus: Sand Man-
agement and Sand Control, Journal of Petroleum
Technology, 69, 10: 98-98, 2017.

3. Behzadian M, Otaghsara SK, Yazdani M, Ignatius
J (2012) A state-of the-art survey of TOPSIS ap-
plications, Expert Systems with applications, 39,
17, 13051-130609.

4. Khamehchi E, YousefiSH, Sanaei A (2013) Se-
lection of the Best Efficient Method for Natural
Gas Storage at High Capacities Using TOPSIS
Method, 1, 1: 9-18.
5. Saaty TL (1990) Decision making for leaders: the
analytic hierarchy process for decisions in a com-
plex world. RWS publications.



