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Abstract: Best practice design and analysis of operational safety requires CAD modeling of these BOP.The 

primary objective for this paper was to design and select a suitable BOP system to meet the applications and 

proposing CAD solutions to improve the operation of the entire safe system. This paper presents and modes of 

BOP accident with investigation methods CAD 
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1. INTRODUCTION 

Preventer body is a molded body made of stainless steel having two rows of drawers inside-

out preventer as B2. Ferries are operated in both directions of piston hydraulic actuators. Closing 

and locking can be done manually but from a distance, by means of rods. Opening preventer can 

not only hydraulically unlocked after previously to manual system.. 

Preventer body is provided in both the top and the bottom flanges of the stud bolt body and 

the front faces are provided on the access window covers. you can fold hinges. These windows 

can be changed easily and quickly sealing jaws are equipped with rubber gaskets. Jaws are self-

sealing; the pressure in the probe, if the rash may be directed back containment, making a better 

seal. In the figure below presents an industrial construction to prevent eruptions BOP [2]. 

 

 
Fig. 1 Body BOP industrial components 
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 BOP stands for blow out preventer. It is the most important part of the jack up rig. When 

the crude oil comes from the well it at such pressure which can send a rocket to space  i.e about 

10,000 psi so it can destroy the jack up rig in one blow ,hence to prevent the rigs we have BOP’s 

which cuts the line when a limiting pressure value is reached , hence saving the rig.  

Well completion process, when the drilling and cementing is done a plug is placed at the cement 

sleeve which at some clearance from the sea bed. The Christmas tree is placed on this plug and 

the plunger on the bottom of Christmas tree is used for the production of oil. 

 

2. INSTALLATIONS TO PREVENT ERUPTIONS. HORIZONTAL PART.  

They are made in a modern design meets the requirements of API 16A standard.  

Depending on the specific requirements of the beneficiary nozzles and manifolds can be supplied 

in various schemes constructive killing. Pressure groups developing a pressure of 210 bar area 

ensure secure closure and fast ferries preventers and use of tanks cutters. Connections between 

equipment can be achieved by metal pipes or high pressure hoses. 

  Body preventer is provided both at the top and bottom flange stud bolt body and front 

faces are provided access windows with covers that can fold hinges. These windows can be 

changed easily and quickly sealing jaws are equipped with rubber gaskets. Jaws are self-sealing; 

the pressure in the probe, if the rash may be directed back containment, making a better seal. 

  
Fig. 2  Horizontal warner gears, B2 

It has the following components:  

1- Body ; 2- Rods for locking the rod flat drawers ;3- Rods flat drawers for lockdown ; 4- Seals; 

5- Rods maneuver ; 6- Drive chain and sprocket 

 

2.1. Overview use CAD accident for investigating the cause of the blowout 

 

On the evening of April 20, 2010, Deepwater Horizon suffered a blowout while drilling 

in the Macondo Prospect, an area in the Gulf of Mexico 40 miles off the southeast coast of 

Louisiana. The platform caught fire; two days later, it sank. 
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Use laser scanning to digitally assemble a blowout preventer (BOP) horizontal part and 

determine the tightening of the fit between parts. Converted laser scan files into solid models 

using AutoCAD. In CAD, parts were assembled ensuring no interference. A grid was used for 

systematic measurements. Reconstructed the assembly at the time of the incident by matching 

the erosion patterns on digital pieces. We were then able to quantify gaps between parts. 

 

 
Fig. 3 Computational model 

 

 The engineers simulated the situation seen on the Deepwater. Abaqus FEA models 

showing the interaction between the drill pipe and the blind shear ram (BSR). Top image shows 

the complete shearing of the pipe when properly centered. Bottom image shows what happened 

when the blade did not fully engage the pipe because the pipe was not centered in the wellbore. 

The lateral forces due to buckling below the BSR (shear rams) pushed the pipe off center and 

caused the closing rams to deform the pipe rather than shearing it, [3], [4]. 
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Fig. 4   FEA simulation for shear rams BOP Deepwater Horizon 

 

2.2  Composition and functioning blowout preventer vertical, [8],[5] 

   

 

  
Fig. 5 The vertical blowout preventer  
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3. MODELING USING CAD 

General development of numerical methods for calculating approximate followed 

advances in hardware and software techniques and interactive charts , becoming not only the 

methods of calculation and design methods but adapted for the PC, [6]. 

The purpose of numerical techniques around is to reduce the differential equations or 

integral , which simulates a physical system with an infinite number of degrees of freedom, 

together with boundary conditions on a system of algebraic equations with a finite number of 

degrees of freedom . 

Specifically, finite element analysis method is to divide ( mesh ) studied the body in a 

network of entities with identical - FE - precise properties and determining unknowns 

determined by placing conditions of equilibrium contact points (nodes ) . Numerical 

representation of these elements is done by polynomials of different degrees. 
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Fig. 6 The result after running the finite element analysis [6],[7] 

 

CONCLUSIONS 

CAD computational geometry enables the generation of useful objects design and 

analysis of operating safety. 

Solving a design problem involves the finite element characteristic stages : 

Construction model - during this stage the body is subjected analizei.În Geomet 

successfully to solve a problem of finite element analysis , particular importance should be given 

to pre - processing. Whatever type of analysis run ( structural , thermal , electromagnetic , etc.). 

Necestă complete data for the numerical calculation of the model considered . All this 

information is grafted discretized structure nodes and elements in the pattern. This , in turn, is 

based on geometrical structure . Correct geometry built poateduce very easily obtain erroneous 

results or even failure analysis. For this reason special attention should be paid to geometric 

modeling ; 

Applying RESTRICTIONS travel so that the behavior of the model is identical with    

Reality; 

Load application to be submitted to the model ; 

Finite Element Mesh body; 

Running study; 

Viewing and evaluating results. 

Art developed wanted to show a few ways of applying this technique to the representation and 

analysis. Also presented in the paper as an example of using CAD analysis of the causes that led 

to an accident in the Gulf of Mexico (Macondo - Deepwater Horizon). The paper is reproduced 

by means of existing methods of analysis in the UPG Ploiesti 
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