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Abstract: The operation of drill pipe inspection is a critical operation. A good inspection can improve the process, reduce the 
risk in drilling operations, prevent failures, and prevent accidents, among other benefits. This paper presents an adaptation of 
neural networks, a multi-objective genetic algorithm and a discreet event simulation as evaluation function, in order to obtain 
the best localization of machines to optimize the final production, the working inventory and the displacement of material. 
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1. Introduction  
 
 The inspection of pipes is a critical operation for oil drilling. A good pipe’s inspection can improve the security and 
prevent a failure in the system (Prasad et al., 2012). This paper presents a case study of a pipe’s inspection in a Mexican 
facility where the main objective is to elevate the production. The principal problem in this inspection facility is the new 
demands of drilling oil. The process had to be made more efficient. Also the pipe production had to increase by 15 %.  In 
order to increase the production, a study of time and movements was conducted, this particular study was made to 
determinate if the capacity of the machines was enough to handle the increase predicted, however the material handled was 
too elevated to achieve the goals of the company. Due to this, a re-localization of machines was proposed using  a hybrid 
algorithm. This methodology is based on the principle of group technology (GT) (Carrum, Torres, & Perez, 2009) where the 
machines are presented in rows, and the columns contain the process (Groover, 2001). After the initial GT formation, a 
neuronal network is used to create the GT part and machine families. Then a multi-objective genetic algorithm is used to 
create the optimal solution because these kinds of algorithms are used the most (Gen & Cheng, 2000). Finally, the solutions 
are compared to analyze the results. This paper first presents the methodology used, then the experiments made, and finally a 
brief conclusion of the case is elaborated. The number of pipes inspected and distances were changed due to the 
confidentially contract signed with the company . 
 
 

2. Methodology 
 
 As it is described before, a hybrid methodology for relocation machinery was used. This uses the principle of Group 
Technology (GT). In order to introduce a seed to the multi-objective algorithm, the neuronal network used to introduce this is 
the Adaptive Resonance Theory (ART1), created by Carpenter & Grossberg (1987) and applied for group technology 
formation in the recognition of categories by Dagli & Huggahalli (1995). Where only 10 % of the initial individual is planted 
into the fast elitist non-dominated sorting genetic algorithm II (NSGA-II) proposed by Deb et al. (2002) this is an improved 
version of the original non-dominated sorting genetic algorithm (NSGA) (Srinivas & Deb, 1994). This algorithm provides the 
localizations of the machinery in certain areas of the layout, the localizations having been created by the individuals and 
placed as a seen into the NSGA II. In order to evaluate the solutions given by the NSGA II, a code for simulating GT facility 
problems was created. After the machinery is placed, the simulation is made to follow the material, given certain parameters 
like the processing time of each machine etc. Once the simulation is complete the solutions are returned to the NSGA II 
where the evolution process is continued. Next it will be presented the ART1 neuronal network used to create the seed, after 
the NSGA II algorithm. 
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