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1. BACKGROUND. 

Due to the need to be able to transport the BOP valve arrangement with a weight of 100 Ton, the structural 

analysis and review of a rigid lifting frame consisting of plates, capable of supporting the loads during said 

maneuver, is required. The overall dimensions of the array are 2872mm x 2872mm (bottom plate), 

2780mm x 2780mm (top plate) and a 200mm plate spacing. 

2. OBJECTIVE. 

The objective of the analysis in lifting condition is to know in terms of stresses and deformations the 

structural behavior of the lifting frame to which it will be subjected, as well as the maximum displacements 

that are presented at the time of performing the maneuver. The analysis presented in pages of this 

document was carried out in accordance with the guidelines and recommendations of API 2A-WSD.  

3. SCOPE. 

The scope of this calculation memory includes; to show the design guidelines, structural behavior of the 

lifting frame, as well as its service limit states to carry out the work safely. 

• The analysis will take into account the dead loads of the frame and the weight of the BOP (100 ton) 

which was determined by the client. 

• Review of the displacements due to the combinations of loads considered. 

• Review of the resistance of the steel elements that make up the structure.. 

4. UNIT SYSTEMS. 

The system of units used for the elaboration of the structural model corresponds to the following 

considerations: 

Metric system: 

Units of length = Meters (m) and centimeters (cm) 

Surface units = Square meters (m²) 

Volume units = cubic centimeter (cm³) 

Weight units = Kilograms (Kg) 

Units of effort = Kilogram / centimeter2 (Kg / cm2) 
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5. STANDARDS, CODES AND STANDARDS. 

API-RP-2A-WSD-22 ED Recommended Practice For Planning, Designing And Constructing 
Fixed Offshore Platforms-Working Stress Design. 

AISC 13TH ED Manual Of Steel Construction American Institute Of Steel 
Construction. 

IMCA Manual De Construcción En Acero Instituto Mexicano De La 
Construcción En Acero, A. C. 

CDS-OCT-2019 Guide for the Clasification of drilling Systems. ABS 

AWS D1.1 Structural Welding Code-American Welding Society. 

6. STRUCTURAL DESIGN CRITERIA. 

The mathematical model has been made using the SolidWorks computer program, which is a software for 

3D mechanical modeling. The considerations taken for the analysis of lifting conditions are presented 

below. 

1. Suspension points have been modeled using bolts that simulate geometry and contact condition with 

the main loading lugs. 

2. The own weight of the lifting frame and the BOP load have been included. 

3. The analysis model is based on transforming the composite plate framework into an approximate 

discrete model by dividing it into a finite number of elements 

4. Tightening forces have been introduced into the joint plates simulating the torque applied to the joint 

bolts. 

5. Frame design loads and lifting lugs meet the requirements specified in API-RP-2A-WSD-22. 

The structural model of the analysis is shown in detail in the images presented throughout this document. 

7. THREE-DIMENSIONAL ANALYSIS MODEL. 

7.1 STRUCTURING THE ANALYSIS MODEL. 

The overall dimensions of the array are 2872mm x 2872mm x 76.2mm (bottom plate), 2780mm x 2780mm x 
50.8mm (top plate) and a 200mm plate spacing both sectioned in the center, the joint between them being made 
by four PL-1 plates (63.5 mm) which are screwed together forming two bolted connections. The arrangement has 
four PL-2 plates (63.5 mm) located in the corners which have a 50 ton SWL, the two main load ears (suffer 76.2 
mm) are 90 ° from the screwed joints and have a SWL 100 ton The lifting maneuver will be performed at two points 
of the model located in the main ears, the model restrictions were located in a rigid element that simulates the 
shackle bolt, and the union that exists with the ear during the lifting maneuver was considered in the software 
through a non-penetrating contact. The dimensions were taken from the document: D-CORN-CIV-001.. 
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Figure 1. View of the model (plant). Overall dimensions 

and elements that integrate it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2. View of the analysis model (isometric).  
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7.2  DESIGN PRINCIPLES. 

The analysis and design of the structure will be carried out applying the criteria of service limit states and fault 
limit states as applicable in each particular case. The system must be able to withstand the effects of loads that 
may arise during the lifting maneuver. 
 
Failure limit state (design). 
 
In the failure limit states, the forces acting on the elements of the structure will not be greater than their resistance 
capacity. The design in metal structures consists in determining the maximum resistant load of each of the 
elements that form the structure, be it axial, tension or compression along the element, of flexion around its 
transverse axes or of torsion around its axis longitudinal, and the resistant load, the nominal stress of the selected 
material and the boundary conditions at the ends and along the element should be considered in the calculation. 
Preventing the load capacity of the structure, and each of its components from being depleted causing 
permanent damage that affects its proper behavior before the effect of the loads that will be imposed during its 
use. For the design of the metallic elements, the provisions issued by the American Institute of Steel Construction 
(AISC) will be applied, which specifies that the admissible resistance of each structural component must be 
greater than or equal to the resistance demanded by the combinations of loads considered , checking that the 
material does not exceed the creep limit while remaining in the elastic range. 
El resultado del análisis de resistencia de la estructura se basará en el criterio de Von Mises, donde se debe 
cumplir que el esfuerzo resultante del análisis de elementos finitos no excede el máximo permitido lo cual se 
expresa de la siguiente manera: 

σe ≤ 0.85 × Fy  
donde: 

σe =  Equivalent effort Von Mises  

Fy =  Minimum creep stress of steel. 
 
Service limit states. 
Once the analysis of the elements that make up the structure has been carried out, the deformations resulting 
from the imposed loads are calculated, and they must be less than the maximum permissible deformations, 
established in the codes and regulations depending on the service of each structure. 
 
Vertical deflections. 
 
The maximum permissible relative vertical displacements for the structural elements shall not be greater than: 
 

∆ ≤ L/240 According to AISC. 

7.3  DETAIL OF ANALYSIS MODEL. 

7.3.1. PARTS OF THE ASSEMBLY. 
 
Next, the parts that make up the assembly are detailed except for the element named “GRILLETE” which is a rigid 
element used to fix the structure during the analysis, but its resistance is not interested.. 
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Figure 3. Lifting frame (parts of the assembly). 

 

7.3.2. EAR PROPERTIES 3 (PL-3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4. Ear 3 (PL-3). Dimensions in mm. 
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Figure 5. Ear 3 (PL-3). Mass Properties. 

7.3.3. EAR PROPERTIES 2 (PL-2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6. Ear 3 (PL-2). Dimensions in mm. 
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Figure 7. Ear 2 (PL-2). Mass Properties 

 
 

7.3.4. EAR PROPERTIES 100 TON. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Ear 100 ton. Dimensions in mm. 
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Figure 9. Ear 100 tons. Mass Properties 

 

 

7.3.5. EAR PROPERTIES 1 (PL-1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Ear 1 (PL-1). Dimensions in mm. 
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Figure 11. Ear 1 (PL-1). Mass Properties. 

 

7.3.6. MAIN PLATE PROPERTIES. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. Main board (double). Dimensions in mm. 
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Figure 13. Main board. Mass Properties. 

 

7.3.7. DISCRETIZATION OF THE MODEL. 
Mesh Information 

 
 

Mesh type Solid Mesh 

Mesher Used:  Standard mesh 

Automatic Transition:  Off 

Include Mesh Auto Loops:  Off 

Jacobian points 4 Points 

Element Size 58.0691 mm 

Tolerance 2.90345 mm 

Mesh Quality Plot High 

Remesh failed parts with incompatible mesh Off 
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Figure 14. Mesh of the lifting structure. 
 

 

7.4  DEFINITION OF THE MATERIAL. 

The material used in the analysis model is ABS AH36 which has a greater resistance with a minimum creep effort 
of 51 KSI. Its mechanical properties are shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Mechanical properties of the material. 
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7.5  SUPPORTS. 

The model fasteners are located on the modeled bolts simulating the shackles to be used during the lifting 

maneuver. See Figure 16. 

 

 

 

 

 

 

 

 

Figure 16. Boundary conditions. Fixing points.  

 

These bolts were considered as rigid elements that are not calculated, but have the ability to interact with the lifting 

lugs, giving it support by means of a non-penetration type contact, see figure 17. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 17. Contact properties Bolt-Ear type No penetration. 
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7.6  GRAVITY CENTER. 

The center of gravity is referenced to the coordinate axis called “Coordinate System2” whose origin is on the “Y” 
(vertical) axis at the bottom of the lifting frame base plate and its coordinates are shown in the following figure: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 17. Coordinates of Center of Gravity. 

 

 
 
 
 
 
 
 
 
 
 

Figure 18. Graphic location of Center of Gravity. 
 

7.7  LOADS. 

This section presents the definition, shape and magnitude of the loads considered in the structural design of the 
elements. 
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7.7.1  SELF WEIGHT. 

 
Includes the weight of the structural elements considered in the geometric model (plates). The weight of all the 
elements defined in the structural model is calculated by the computer program, using a material specific weight 
of 7,850 kg / m³ for steel. 

 

 
 

Figure 18. Modeled Own Weight. 
 

 

7.7.2 SELF WEIGHT NOT MODELED. 

This load is due to the plate bonding bolts which were not physically modeled because they are considered as 
connectors in the analysis. The load considered. It is 10 kg per piece which gives a total of 160 kg distributed on 
the upper faces of the connection plates, see figure 19. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19. Weight of union bolts. 
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7.7.3 BOP EQUIPMENT WEIGHT. 

Enter the weight of the BOP equipment (100,000 kg) which was provided by the customer, this is distributed in the 
contact area which is the edge of the circular cut made in the bottom plate with a thickness of 76.2 mm, see figure 
20. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20. Equipment weight during lifting. 

7.8 COMBINATIONS OF LOADS. 

During the lifting analysis stage, load factors will be used, which take into account the level of certainty regarding 
the weight and location of the center of gravity of each component in particular, due to the lifting conditions to 
which the lifting frame will be subjected was considered a dynamic load factor, which was taken from the API RP 
2A WSD in its section 2.4.2.c. 

 

 
LOAD COMBINATIONS SERVICE 

LIMIT 

RESISTANCE 

LIMIT 

ITEM DESCRIPTION CEG CDI 

1 SELF WEIGHT 1.00 1.35 

2 SCREW WEIGHT 1.00 1.35 

3 EQUIPMENT WEIGHT BOP 1.00 1.35 

 
 

WHERE: 
CEG: Static hook load 
CDI: Load lifting design 
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8. RESULT OF THE ANALYSIS. 

8.1 SUMMARY OF REACTIONS. 

 

Selection set Units Sum X Sum Y Sum Z Resultant 
Entire Model  kgf -0.48078 144979 -0.575582 144979 

 

8.2 MAXIMUM DISPLACEMENT. 

The maximum displacement is presented in the area of the bolted connection of the pieces with a value of 0.65 
cm in the vertical direction, see figure 21. The distance between supports is 3000 mm. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 21. Maximum deflection calculated. 
Comparing the calculated result with the combination of service limit status we have: 
 
Calculated vertical ∆ = 0.65 cm 
 
Allowable vertical ∆ = L / 240 = 300/240 = 1.25 cm 
 
0.65 cm (acting) ≤ 1.25 cm (allowable) → O.K. 
. 

8.3 EFFORTS IN THE FRAME OF LIFTING. 

Below is the list and plot of efforts acting in the lifting frame due to the design load (CDI) mentioned in section 7.8. 
This value will be compared with the allowable stress of the material which is: 0.85 (3,620 kg / cm²) = 3,077 kg / 
cm². 
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Figure 22. List of maximum efforts in the lifting frame. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 23. Graph of efforts in lifting frame. Maximum value 2,844 kg / cm². 
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Figure 24. Amplified area of the area with greater effort. 
 
The stress analysis shows a maximum acting stress in the hole area with a value of 2,844 kg / cm², which is less 
than the allowable yield stress of the AH-36 material, which is 3,077 kg / cm², so the proposed geometry for the 
main ear. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 TITULO: 
Fabricate 18-3 / 4 ″ BOP lifting frame, 100 MT SWL 

capacity. 

REVISIÓN: 
1 

HOJA: 
21 de 29 

DOC. N° 
MC-G-001 

 

 
 
 

8.4 SCREWED CONNECTION. 
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8.5 PADEYE DESIGN SWL 100 TON. 

The main ear must support a SWL of 100 tons, so according to section 2.4.2.c of API-RP-2A-WSD-22 ED which 
indicates that the load factor for this type of element is 2.0, we have: 
 
MATERIAL PROPERTIES 
 

Model Reference Properties Components 

 

Name: ABS AH36
Model type: Linear Elastic 

Isotropic
Default failure 
criterion: 

Unknown 

Yield strength: 3620.02 kgf/cm^2
Tensile strength: 4996.03 kgf/cm^2
Elastic modulus: 2.03943e+006 

kgf/cm^2
Poisson's ratio: 0.26  
Mass density: 0.00785 kg/cm^3
Shear modulus: 808635 kgf/cm^2

 

SolidBody 1(Cut-
Extrude1)(OREJA SWL 
100TON) 

 

Fixture name Fixture Image Fixture Details 

Fixed-1 

 

Entities: 6 face(s) 
Type: Fixed Geometry

 

Resultant Forces 
Components X Y Z Resultant 
Reaction force(kgf) -7.05807 -199998 -3.2512 199998

  

 
 

Load name Load Image Load Details 

Force-1 

 

Entities: 1 face(s), 1 plane(s)
Reference: Top Plane 
Type: Apply force 
Values: ---, ---, 200000 kgf 

(FACTOR 2.0 X 100000 
KG SEGUN API)
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Total Nodes 30461 

Total Elements 19378 

Maximum Aspect Ratio 3.9715 

% of elements with Aspect Ratio < 3 99.9 

 
Selection set Units Sum X Sum Y Sum Z Resultant 
Entire Model kgf -7.05807 -199998 -3.2512 199998 

 
 
RESULT OF EFFORTS. 
 

Name Type Min Max 
Stress1 VON: von Mises Stress 0.08124     kgf/cm^2 

Node: 28952 
2,568.2      kgf/cm^2 
Node: 973 

 
 

PADEYE 100 TON-Stress-Stress1 
 
 
The stress analysis shows a maximum acting stress in the hole area with a value of 2,568.2 kg / cm² which is less 
than the yield stress of the AH-36 material which is 3,077 kg / cm², therefore the geometry is accepted. proposal 
for the main ear. 
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8.6 REVIEW OF EAR WELDING. 

The revision of the proposed weld in the main ear will be carried out taking into account the same design load of 
the ear (200,000 kg) for which the following revision of 6 weld beads is available: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 22. Location and size of the proposed weld. 
 

Load name Load Image Load Details 

Force-2 

Entities: 1 edge(s) 
Reference: Edge< 1 > 
Type: Apply force 
Values: ---, ---, 200000 kgf
Moments: ---, ---, --- kgf.cm
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Edge Weld Connector 
 

Model Reference Connector Details Edge-weld Size Graph 

 
Edge Weld Connector-1 

Type: Groove, Double-
Sided 

Standard: American Standard 
Safety Factor: 1 

Electrode: E70 
Weld Strength: 3248.18kgf/cm^2 

Weld size: 19mm 
Terminating Part: OREJA 100TON2-1 

Mating Part: PLACA PRINCIPAL 
 

Connector Forces 
Type Min Max Mean 

Weld size (mm.) 3.4387 12.146 5.841 
Weld throat size (mm.) 2.4316 8.5888 4.1302 
Joint normal force (N) -5.3723E+006 4.3667E+006 -2.9299E+005 

Shear-Weld axis force (N) -4.803E+006 1.5252E+006 8.2503E+005 
Shear-Surface normal 

force (N) 
0 0 0 

Bending moment (N.m) -12737 37975 -4648.1 
 

 
Edge Weld Connector-2 

Type: Groove, Double-
Sided 

Standard: American 
Standard 

Safety Factor: 1 
Electrode: E70 

Weld Strength: 3248.18kgf/cm^2 
Weld size: 19mm 

Terminating Part: OREJA 100TON2-1 
Mating Part: PLACA 

PRINCIPAL 
 

Connector Forces 
Type Min Max Mean 

Weld size (mm.) 0.90006 16.939 6.2385 
Weld throat size (mm.) 0.63644 11.978 4.4113 
Joint normal force (N) -5.0601E+006 9.7552E+006 1.9478E+006 

Shear-Weld axis force (N) -2.4837E+006 5.4815E+005 1.0539E+005 

Shear-Surface normal 
force (N) 

0 0 0 

Bending moment (N.m) -45748 45213 -3361.3 
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Edge Weld Connector-3 

Type: Groove, Double-
Sided 

Standard: American 
Standard 

Safety Factor: 1 
Electrode: E70 

Weld Strength: 3248.18kgf/cm^2 
Weld size: 19mm 

Terminating Part: OREJA 100TON2-1 
Mating Part: PLACA 

PRINCIPAL 
 

Connector Forces 
Type Min Max Mean 

Weld size (mm.) 8.0211 12.99 10.957 
Weld throat size (mm.) 5.6718 9.1851 7.7479 
Joint normal force (N) -1.9667E+006 1.5147E+006 -21073 

Shear-Weld axis force (N) 2.4837E+006 5.7865E+006 4.5006E+006 
Shear-Surface normal 

force (N) 
0 0 0 

Bending moment (N.m) -25060 38591 12962 
 

 
Edge Weld Connector-8 

Type: Groove, Double-
Sided 

Standard: American 
Standard 

Safety Factor: 1 
Electrode: E70 

Weld Strength: 3248.18kgf/cm^2 
Weld size: 19mm 

Terminating Part: OREJA 100TON2-1 
Mating Part: PLACA 

PRINCIPAL  
 

Connector Forces 
Type Min Max Mean 

Weld size (mm.) 1.3724 18.768 5.1269 
Weld throat size (mm.) 0.97045 13.271 3.6252 
Joint normal force (N) -1.9815E+006 5.5827E+006 5.8373E+005 

Shear-Weld axis force (N) -2.0953E+006 4.2283E+005 -2.8287E+005 
Shear-Surface normal 

force (N) 
0 0 0 

Bending moment (N.m) -99367 239.65 -31845 
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Edge Weld Connector-12 

Type: Groove, Double-
Sided 

Standard: American 
Standard 

Safety Factor: 1 
Electrode: E70 

Weld Strength: 3248.18kgf/cm^2 
Weld size: 19mm 

Terminating Part: OREJA 100TON2-1 
Mating Part: PLACA 

PRINCIPAL -  
 

Connector Forces 
Type Min Max Mean 

Weld size (mm.) 2.665 9.3324 5.1023 
Weld throat size (mm.) 1.8845 6.599 3.6079 
Joint normal force (N) -1.7976E+006 2.0684E+006 4.4767E+005 

Shear-Weld axis force (N) -2.2076E+006 1.1472E+006 3.4314E+005 
Shear-Surface normal 

force (N) 
0 0 0 

Bending moment (N.m) -77090 4931.3 -37652 
 

 
Edge Weld Connector-13 

Type: Groove, Double-
Sided 

Standard: American 
Standard 

Safety Factor: 1 
Electrode: E70 

Weld Strength: 3.18538e+008N/m^
2 

Weld size: 19mm 
Terminating Part: OREJA 100TON2-1 

Mating Part: PLACA 
PRINCIPAL -  

 

Connector Forces 
Type Min Max Mean 

Weld size (mm.) 0.16752 2.7477 0.58959 
Weld throat size (mm.) 0.11845 1.9429 0.4169 
Joint normal force (N) -5.4482E+005 -30066 -1.1762E+005 

Shear-Weld axis force (N) -5.247E+005 26319 -1.4467E+005 
Shear-Surface normal 

force (N) 
0 0 0 

Bending moment (N.m) 78.82 21956 3505.2 
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9. CONCLUSIONS. 

Based on the analysis carried out, it is concluded that the BOP manipulation framework for a SWL of 100 tons has 

an adequate behavior during the lifting operation shown in the pages of this document. By way of summary, the 

following conclusions are drawn: 

Item Review 

The maximum deformations that will occur in the structure during its operation phase are below the allowable 

deflections, therefore the service limit states for the work platform are met. 0.65 cm (acting) ≤ 1.25 cm (allowable) 

→ O.K 

In the structural review of elements of the lifting frame, it can be determined that they behave appropriately in the 

cases and conditions imposed during the maneuver, since the stresses do not exceed the allowable stress stress 

of the material, remaining in the linear elastic range. 2,844 kg / cm² (acting) ≤ 3,077 kg / cm² (allowable) → O.K 

The revision of both bolted and welded connections are within the allowable values taking into account the type of 

material and resistance described in sections 8.4 (9585 kg / cm²) for bolts and in 8.6 for welding with a permissible 

resistance of 3248 kg / cm². 

The geometry and parameters indicated in this calculation report are adequate as long as it is carried out under 

the precise guidelines and points described above, any modification to these guidelines will be the responsibility 

of the person who carries it out. 

It is worth mentioning that the analysis has been carried out under specific conditions and combinations of loads, 

for which, any modification or any other consideration outside the provisions of this document or its corresponding 

construction plans must be justified with an analysis that contains such considerations to guarantee structural 

safety. 

















www.corneliusoffshore.com

13.‐ NON‐DESTRUCTIVE TESTING 
REPORT.

1.‐MAGNETIC PARTICLES

2.‐ULTRASOUND TEST.

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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15.‐ LOAD TEST

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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16.‐ REPORT OF MAGNETIC 
PARTICLES AFTER THE LOAD TEST

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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17.‐ ANGULAR ULTRASOUND 
REPORT AFTER THE LOAD TEST.

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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18.‐ CERTIFICATES OF NON‐
DESTRUCTIVE TESTING 

EQUIPMENT.

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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19.‐ STAFF CERTIFICATES IN NON‐
DESTRUCTIVE TESTS.

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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20.‐ LOUD TEST CERTIFICATE

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 





www.corneliusoffshore.com

21.‐ AS‐BUILT PLAN

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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22.‐ NON‐DESTRUCTIVE TESTING 
OF REINFORCEMENTS

CORNELIUS OFFSHORE S. DE R.L DE C.V.

WORK: 
FABRICATION BOP STACK LIFTING FRAME

APRIL, 2020
Calle  33ª. No. Ext. 115, No. Interior: B
Col. Lomas de Holche. C.P. 24167
Ciudad del Carmen, Campeche, México
Office: +052 938 382 6603 
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--

-- --

--J-3

J-2 JUNTA DE SOLDADURA

JUNTA DE SOLDADURA

--

--

-- NPIR

NPIR --

 --

--

--

N/A

FOTO 
No.

UBICACIÓN

DNR (in) HT (hrs.)

-- --

COMPONENTE

JUNTA DE SOLDADURA

DIÁMETRO 
NOMINAL (in)

--

DATOS DEL EQUIPO DE MEDICIÓN

No. DE PARTIDA: 1

CÓDIGO DE DISEÑO:

ORDEN DE SERVICIO/No. DE CONTROL 
INTERNO/ORDEN DE TRABAJO:

No. DE SERIE/TAG:

DOMICILIO:

DATOS DEL CLIENTE

CALLE 33-A No. 115B, ALTOS DE HOLCHE, C.P. 24167  CD. DEL CARMEN, 
CAMPECHE

NOMBRE:

LUGAR O PLATAFORMA: CIUDAD DEL CARMEN, CAMPECHE UBICACIÓN: PATIO EL POLVORÍN

CORNELIUS OFFSHORE

No. de Informe:

INFORME DE PARTÍCULAS MAGNÉTICAS

DATOS DEL LABORATORIO

NOMBRE: BUFETE DE MANTENIMIENTO PREDICTIVO E INGENIERÍA S.A. DE C.V. DOMICILIO:
CALLE 33-A No. 105 ALTOS ENTRE AV. PERIFÉRICA NORTE Y 70, FRACC. 

LOMAS DE HOLCHÉ. C.P. 24169  CD. DEL CARMEN, CAMPECHE

COF-I-PRN-05-A-0001/20

ESTRUCTURA METÁLICA

AWS D1.1
TEMPERATURA DE LA SUPERFICIE DE 
ENSAYO:

DATOS DEL EQUIPO Y/O COMPONENTE INSPECCIONADO

No. DE SAP: N/A

DESCRIPCIÓN: B.O.P. DISTIN.

J-1

No. DE 
INDICACIÓN

--

No. DE REGISTRO:

METROS Y/O SERVICIOS REALIZADOS:

INTENSIDAD DE LUZ NEGRA DE LÁMPARA UV 
(µW/cm²):

ILUMINACIÓN DEL ÁREA DE TRABAJO:

TIPO DE MAGNETIZACIÓN:

FUENTE DE ENERGÍA:       BATERÍA  (    √   )              CA  (       )            N/A (       )

DATOS DEL ENSAYO

01

1 JORNADA

N/A

>1000 Lx

LONGITUDINAL CON YUGO ELECTROMAGNÉTICO, MÉTODO CONTINUO

P-P5C-12, REV. 05PROCEDIMIENTO APLICABLE Y REVISIÓN:

CÓDIGO(S) Y/O NORMA(S) APLICABLE(S):

MÉTODO DE MUESTREO:

FECHA DEL ENSAYO:

FECHA DE EMISIÓN DEL INFORME:

AWS D1.1

2020-05-27

2020-05-28

POR ASPERSIÓN MANUAL, TRAPO LIMPIO

CONSUMIBLES Y DATOS DE INSPECCIÓN

MÉTODO DE APLICACIÓN MÉTODO DE REMOCIÓNMARCA / FABRICANTE

MAGNAFLUX

TIPO DE CONSUMIBLE

PARTÍCULAS MAGNÉTICAS SECAS

TIPO / GRUPO

MAGNAVIS # 8A

LOTE

17F014

--

ID

TIPO DE ILUMINACIÓN:

TIPO DE INDICACIÓN 

NPIR

ANCHO (in)

 --

LARGO (in)

--

M-05-0047/20

N/A TIPO DE EQUIPO:

CRITERIO DE ACEPTACIÓN: AWS D1.1 TABLA 6.1

BLOCK DE VERIFICACIÓN DE LEVANTE

PIE DE REY STARRET EC799A-8/200 17/460012 PRY-37 --

PARKER RESEARCH

TABLA DE RESULTADOS

DICTAMEN

DENTRO DE NORMA

DENTRO DE NORMA

DENTRO DE NORMA

MODELO No. DE SERIE ID BMPI VIGENCIA DE CALIBRACIÓN

YUGO ELECTROMAGNÉTICO 2021-02-12YGO-190494Y-8MAGNAFLUX

EQUIPO MARCA

TB-10 7266, 13867, 13868 BLK-05, BLK-54, BLK-55 --

TIPO DE CORRIENTE Y AMPERAJE: CORRIENTE DIRECTA

33 °C

INDICADOR TIPO PASTEL PARKER RESEARCH MG50 -- -- --

VISIBLE ACABADO SUPERFICIAL:LUZ NATURAL TÉCNICA DE ILUMINACIÓN: BURDO

MAGNETOMETRO R.B. ANNIS MG-25 1780 MGNT-04 --

J-4

J-5

J-6

J-7

J-8

J-9

J-10

J-11

J-12

J-13

J-14

JUNTA DE SOLDADURA -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

DENTRO DE NORMA

-- --  --

BUFETE DE MANTENIMIENTO PREDICTIVO E INGENIERÍA S.A DE C.V.

RT-46 REV. 04 1 DE 6

PND
Daniel Machucho Sandoval

PND
FRANCISCO TOMAS GALLEGOS MORALES



No. de Informe:

INFORME DE PARTÍCULAS MAGNÉTICAS

COF-I-PRN-05-A-0001/20

BUFETE DE MANTENIMIENTO PREDICTIVO E INGENIERÍA S.A DE C.V.

18

19

20

21

22

23JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

DENTRO DE NORMA

JUNTA DE SOLDADURA -- -- --  -- -- -- NPIR DENTRO DE NORMA

-- --

DNR (in) HT (hrs.)

JUNTA DE SOLDADURA -- -- --  -- NPIR

COMPONENTE
DIÁMETRO 

NOMINAL (in)
No. DE 

INDICACIÓN
LARGO (in) ANCHO (in)

UBICACIÓN

TIPO DE INDICACIÓN DICTAMEN
FOTO 

No.

J-16

J-17

J-18

J-19

J-20

J-15

TABLA DE RESULTADOS

ID

El informe final ha sido elaborado bajo controles establecidos por el sistema de gestión de la calidad de BMPI, que reúne los requisitos de la ISO 9001:2015, el cual ha sido certificado por BVQI bajo el No. MX19.00042 y no debe ser reproducido ni modificado parcial o totalmente sin la 
aprobación por escrito de la empresa.

FIN DEL INFORME

1.- La decisión de llevar a cabo las acciones recomendadas así como la continuidad operativa del equipo, es responsabilidad del cliente.
2.- Las condiciones de resultado son definidas para determinar la evaluación de una máquina dada y proveer una guía sobre las posibles acciones a tomar y están basadas en valores de referencia, especificados por el fabricante, el cliente y/o normatividad internacional, así como en la 
experiencia y análisis del especialista en registro de equipos similares.
3.- Los resultados son válidos bajo las condiciones en las que se realizaron las pruebas o inspecciones cualquier variación a las condiciones operativas podría afectar los resultados obtenidos en este informe.

REALIZÓ:

TEC. DANIEL MACHUCHO SANDOVAL

TÉCNICO DE INSPECCIÓN DE MATERIALES

ID-782

ARQ. EDGAR DEL ANGEL HERNANDEZ

RESPONSABLE DE LA CONSTRUCCIÓN

RECIBIÓ:

ING. FRANCISCO TOMÁS GALLEGOS MORALES

ANALISTA DE MATERIALES NIVEL II SNT-TC-1A

ID-775

SUPERVISÓ / APROBÓ:

Nomenclatura:
NPIR: No Presenta Indicación Relevante
DNR: Distancia al Nivel de Referencia
HT: Horario Técnico

OBSERVACIONES

DE ACUERDO A LOS RESULTADOS DE INSPECCIÓN NO SE OBSERVAN INDICACIONES RELEVANTES.

RECOMENDACIONES

MANTENER EN BUEN ESTADO LAS JUNTAS INSPECCIONADAS

RT-46 REV. 04 2 DE 6

PND
Daniel Machucho Sandoval

PND
FRANCISCO TOMAS GALLEGOS MORALES



N/A

No. de Informe:

FOTO 5.-  INSPECCIÓN CON PARTICULAS MAGNETICAS A J-2. FOTO 6.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-3.

FOTO 3.-  FOTO DE PERSONAL INSPECCIONANDO FOTO 4.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-1.

FOTO 1.- PRUEBA DE LEVANTAMIENTO DE BARRAS. FOTO 2.- PRUEBA DE FLUJO MAGNETICO.

ÁLBUM FOTOGRÁFICO
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No. de Informe:

CONTRATO No.

INFORME DE PARTÍCULAS MAGNÉTICAS

COF-I-PRN-05-A-0001/20

ÁLBUM FOTOGRÁFICO

FOTO 11.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-8. FOTO 12.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-9.

FOTO 7.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-4. FOTO 8.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-5.

FOTO 9.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-6 FOTO 10.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-7.
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PND
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No. de Informe:

CONTRATO No.

INFORME DE PARTÍCULAS MAGNÉTICAS

COF-I-PRN-05-A-0001/20

ÁLBUM FOTOGRÁFICO

FOTO 17.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-14. FOTO 18.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-15.

FOTO 13.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-10. FOTO 14.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-11.

FOTO 15.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-12 FOTO 16.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-13.
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No. de Informe:

FOTO 23.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-20. FOTO 24.- PRUEBA DE MAGNETISMO REMANENTE.

FOTO 19.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-16. FOTO 20.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-17.

FOTO 21.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-18 FOTO 22.- INSPECCIÓN CON PARTICULAS MAGNETICAS A J-19.

CONTRATO No.

INFORME DE PARTÍCULAS MAGNÉTICAS

COF-I-PRN-05-A-0001/20

ÁLBUM FOTOGRÁFICO
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No. De Informe:

X Y

-- -- 42.4 -- -- -- -- -- -- --
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-- -- 42.4 -- -- -- -- -- -- --

-- -- 42.4 -- -- -- -- -- -- --

-- -- 42.4 -- -- -- -- -- -- --
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-- -- 42.4 -- -- -- -- -- -- --

-- -- 42.4 -- -- -- -- -- -- --

-- -- 42.4 -- -- -- -- -- -- --

-- -- 42.4 -- -- -- -- -- -- --

ING. FRANCISCO TOMÁS GALLEGOS MORALES

FIN DEL INFORME

GOPLS15100037

15D02JAE TRANSVERSAL (CORTE)

DATOS DEL EQUIPO Y/O COMPONENTE INSPECCIONADO

TIPO DE EQUIPO:

MARCA

GE

No. DE SERIE

37574ZPT-09 IIW TIPO 2

CRITERIO DE ACEPTACIÓN:

4 X 8 X 1 ACERO AL CARBONO 1018

DESCRIPCIÓN: BALANCIN DE PRUEBA DE CARGA

No. DE SERIE/TAG: N/A ESTRUCTURA METÁLICA No. DE SAP: N/A

ORDEN DE SERVICIO/No. DE CONTROL 
INTERNO/ORDEN DE TRABAJO:

M-05-0047/20 AWS D1.1 TABLA 6.3 No. DE PARTIDA: 1

ARQ. EDGAR DEL ANGEL HERNANDEZ

ANALISTA DE MATERIALES NIVEL II SNT-TC-1A ANALISTA DE MATERIALES NIVEL II SNT-TC-1A RESPONSABLE DE LA CONSTRUCCIÓN

FOTO No.
No. DE 

INDICACIÓN

DISTANCIA (in)
No.

PIERNA
L 

(in)

DENTRO DE NORMA 1-3

J-4 -- -- 45 NPIR DENTRO DE NORMA 4-6

J-3

ID-782 ID-775

REALIZÓ: SUPERVISÓ / APROBÓ: RECIBIÓ:

TÉC. DANIEL MACHUCHO SANDOVAL

ID BMPI

BLK-303

DIMENSIONES (in)

ABS-8-45

TABLA DE RESULTADOS

ID DE LA 
SOLDADURA

CARA
ANGULO

(º)
A 

(dB)
B 

(dB)
C 

(dB)
D 

(dB)
SEVERIDAD DE LA 
DISCONTINUIDAD

d
(in)

S
(in)

DICTAMEN

DATOS DE TRANSDUCTOR

MODELO ID BMPI

TAMAÑO (in)

PULSO-ECO 2.25

DATOS DE LA ZAPATA

AWS

DATOS DEL BLOCK DE CALIBRACIÓN

MATERIAL

GE

TIPO FRECUENCIA (MHz) MARCA ID BMPI

TRD-198

MODO DE VIBRACIÓN DE LA ONDA:MODELO No. DE SERIE:

0.750 x 0.750

TIPO

 DATOS DEL EQUIPO DE MEDICIÓN

USM-35

TIPO DE CONEXIONES Y LONGITUD DEL CABLE

BNC-MICRODOTH INTEGRADA, 1.5 m 15/01/2021

VIGENCIA DE CALIBRACIÓNEQUIPO

DETECTOR DE FALLAS

MARCA

GE

MODELO

USM GO+

No. DE SERIE ID BMPI

FECHA DE EMISIÓN DEL INFORME:

DATOS DEL ENSAYO

CÓDIGO(S) Y/O NORMA(S) APLICABLE(S): AWS D1.1

FECHA DE INICIO DEL ENSAYO:

PROCEDIMIENTO APLICABLE Y REVISIÓN: P-P5C-9 REV. 05

2020-05-27

2020-05-28

MÉTODO DE ESCANEO: AUTOMATIZADO (     )     SEMIAUTOMATIZADO (     )     MANUAL (  X  )

FUENTE DE ENERGÍA:       BATERÍA  (  X  )              CA  (       )            N/A (  √   )

NOMBRE: CORNELIUS OFFSHORE DOMICILIO:
CALLE 33-A No. 115B, ALTOS DE HOLCHE, C.P. 24167  CD. DEL CARMEN, 

CAMPECHE

LUGAR O PLATAFORMA: CIUDAD DEL CARMEN, CAMPECHE UBICACIÓN: PATIO EL POLVORÍN

MÉTODO DE MUESTREO: N/A

No. DE REGISTRO:

METROS Y/O SERVICIOS REALIZADOS: 1 JORNADA

01

CONTRATO No. 428813828

INFORME DE ULTRASONIDO HAZ ANGULAR DETECCIÓN DE FALLAS
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DATOS DEL LABORATORIO

NOMBRE: BUFETE DE MANTENIMIENTO PREDICTIVO E INGENIERÍA S.A. DE C.V. DOMICILIO:
CALLE 33 A Nº 105 ALTOS ENTRE AV. PERIFÉRICA NORTE Y 70, FRACC. LOMAS 

DE HOLCHÉ. C.P. 24169  CD. DEL CARMEN CAMP.

DATOS DEL CLIENTE

-- 45 NPIR

MANTENER EN BUEN ESTADO LAS SOLDADURAS

J-13 -- -- 45 NPIR DENTRO DE NORMA 19-21

J-5 -- -- 45 NPIR DENTRO DE NORMA 7-9

J-7 -- -- 45 NPIR DENTRO DE NORMA 13-15

OBSERVACIONES

RECOMENDACIONES

DE ACUERDO A LOS RESULTADOS DE INSPECCIÓN NO SE OBSERVAN INDICACIONES RELEVANTES

El informe final ha sido elaborado bajo controles establecidos por el sistema de gestión de la calidad de BMPI, que reúne los requisitos de la ISO 9001:2015, el cual ha sido certificado por BVQI bajo el No. MX19.00042 y no debe ser reproducido ni modificado parcial o totalmente sin la 
aprobación por escrito de la empresa.

CÓDIGO DE DISEÑO: AWS D1.1

1.- Los resultados son válidos bajo las condiciones en las que se realizaron las pruebas o inspecciones cualquier variación a las condiciones operativas podría afectar los resultados obtenidos en este reporte.
2.- Los resultados indicados solo están relacionados con el componente y/o equipo ensayado.
3.- El informe no debe ser reproducido ni modificado, excepto en su totalidad, sin la aprobación escrita de la empresa.

J-8 -- -- 45 NPIR DENTRO DE NORMA 16-18

J-6 -- -- 45 NPIR DENTRO DE NORMA 10-12

--

J-14 -- -- 45 NPIR DENTRO DE NORMA 22-24

J-15 -- -- 45 NPIR DENTRO DE NORMA 25-27

J-18 -- -- 45 NPIR DENTRO DE NORMA 34-36

J-16 -- -- 45 NPIR DENTRO DE NORMA 28-30

J-17 -- -- 45 NPIR DENTRO DE NORMA 31-33

BUFETE DE MANTENIMIENTO PREDICTIVO E INGENIERÍA S.A. DE C.V.

Nomenclatura:

A: Nivel de indicación                                                                B: Nivel de referencia
C: Factor de atenuación                                                            D: Rating de la indicación
d: Profundidad a la que se encuentra la discontinuidad            S: Distancia angular
L: Longitud de la discontinuidad                                                X: Distancia a los largo del eje x
Y: distancia a lo largo del eje y
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