o Svol 50 Hlw (S0 SDWY s oy (v y
Ol gl D Do pobw

F il Lople oL ,5 55 dlo T oilads Jols O il pes Lo e
Slaal s 0aSisly (s Crio oKiSls

ahmadrzaomrani478(@gmail.com

TR

s (slasinin a5 o 5 S o IS ol sl UMD & St ¥ Bl e b L (30 ) glninly
sl o35 05 o] 3 S e sl o3 ol ool PRI on ool (5 5SS i 35 5 5 S
sladly) Jl el b ] 4Bl I8 5 s Cnis 1o (gloginS S S lens Qo ) (6 lib cdimsls 5 imd e ] (g 5V IS
099 90,8,8 0 a8 cwl glad > Lied lo il s Al 1 STl (18 Sis sl GU ol ey jles (S5
Lyl kol Ghe) s Gasb 5l lgson 1) Sl G 3me ) (Sedioe 058 00 aym b JLAS L (6,15 Ll 8 jo o5i0as daial,
e 45 (50 (g, e ) 59,99 D57 sals gl LIS 4655 g, 5 (lRtales] (g, Gl g8 s, 8
g (S jos 0yl Bua b sl iaghy o)l (G518 Coeal il (S jes cnte s dnugi 5 655 S
Sldlas 1 ools acgazs YT ¢ ohaie sy cuilonss sbxl« coian (o500 1 i (55l Jow sla g, 5l ookl b jlew (5530
(CatBoost 5 s3ols S8 ol Pgfagfirpmms 53] laie cortle (5,55l 50 s i (5,518,5 wnsyiie S 5
(bl Sam 0515 0olel 5,98 (N) Lo 80 5 Sl o sl (s530 Ayl (Soas jos cnin lodde anwsi sl
o5 o gt By Mo s ) 5 ol i o S pne 380 st 5 s e ol
ool (555 5 S8l o Jow ol Koo Sl yol cpl sl K085 4 So05 s (5051 slrools acgazme ;o lagyl o Slae
e G VLGRS L gl )1 (g S5 Jie gl Olos 5o el Bus (25,5 L 5955 b iiie canlis 5,55k
S8 55 53 Jan 39 903 ol 1y o Shes 0 g s Sl Silon 4 5 3ae sl 3 (o Sin ol (8 5 RO

cassls las ogm 5l Jeud LB

Olpl ey ez polue (pmile (6,50L (g5l Joo ( K jos Sm i )l (30 Ag) 1ol GlolS

ahmadrzaomrani478@gmail.com : g xSl 0l
slgal e saSzsls jLuzsls ¥
el Cads 0uSiile il Carino olKilS (650,59 000 (e (i qwidiges ad ) il IS Y

Sl Gl o 555 8 loss s |


mailto:ahmadrzaomrani478@gmail.com
mailto:ahmadrzaomrani478@gmail.com

Investigating The Coiled Tubing Fatigue Phenomenon in Wells of Iranian
Southwestern Oilfields

Abstract:

Coiled tubing (CT) units operate at higher speeds compared to conventional drilling rigs, while offering lower
operational costs and more compact equipment. Additionally, they require less time for rig-up and provide greater
overall efficiency. Consequently, CT technology has found extensive application in the oil aAd gas industry.
Nevertheless, CT is susceptible to fatigue failure due to cyclic bending stresses experienced on theeel and guide arch,
particularly under high-pressure operating conditions. The fatigue life of CT can be evaluated through three main
approaches: the running foot method, the laboratory (trip) method, and the theoretical method. Hewever, due to the
inherent limitations of the running foot and laboratory methods, the development and application®f predictive fatigue
life models have become increasingly important. The present study aims to estimatenthe fatigue life)of CT using
artificial intelligence (Al)-based modeling techniques. For this purpose, 249 datasets were compiledfrom previously
published studies and research articles. Three distinct machine learning algorithms (Support Veetor Regression (SVR),
Random Forest, and CatBoost) were employed to develop predictive model§ fordCT fatigue life as a function of the
number of trips. The primary objective was to identify the most effective algorithmfonaccurate fatigue life prediction.
The results obtained from evaluating the three machine learning modelsyindicated thatitheirperformance on the test
dataset was very close to each other. This finding demonstrates the convergence of the models in learning the data
patterns and the proper consistency between the input variables and the target output. Among these, the SVR model
achieved the highest R? and the lowest AAPE and RMSE values, demonstrating superior performance. The other two
models also exhibited satisfactory accuracy.

Keywords: Coiled tubing, fatigue life prediction, modeling, machine learning, southwestern Iranian fields
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12 Gradient boosting
13 Gradient Boosting Machine (GBM)
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19 R-square (R?)

20 Root Mean Square Error (RMSE)
2! Average Absolute Percentage Error (AAPE)
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