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We are a global technology company, driving energy innovation for a balanced planet

From exploration data to subsea intervention
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Background

Traditional Approach
Surrogate Modelling (RSM)
Optimization
Democratization
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. Collet device in energy services tools NORTH AMERICA

 Collet
« mechanical locking device
 retain position until specified force is applied

* Unlatches from a profile (force deflects finger)
» Force-Deflection relationship is critical for design!
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. Challenges with Traditional Method NORTH AMERICA
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Design Variables: Design Constraints:
e Number of ﬁngers e Force +/- tolerance Locked / UndeformedlvIa . Unlocked / Deformed position
. . . . X_ I
* Thickness of fingers « Geometric space for deflection 8 I | N —
. . earance )
« Width of fingers « Maxstress $ Hﬂess i
* Length of fingers ) — S — Max_Deflection
Min_ID ; T
Iterations Tterations |
Iterations :
- &= M- a= - &Y
Do Design Analytical Simu.lation _ e e
Requirer%]ents Engineer Calculations Engineer New Design /

(Error 15% - 40%

Low-fidelity
compared to FEA)
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Non-optimized Design

Long turn-around time
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« A mathematical approximation of a physical phenomenon. Surrogate Model @
» Generated from output data of high-fidelity simulation models.

» Uses machine learning.

* Enhance with operational data, experiments, and simulations. Data Science @

» “Model of a model” that iterates faster than a complex physical system.
» Accelerates optimization & explores system behavior efficiently.
» Other nomenclature: proxy, metamodel, emulator, response surface model, or black box. Computational Science @

PHYSICS-BASED RSM MODEL DEVELOPMENT
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80%
Training

9
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20%
Validation
N\ J
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Dataset (FEA)

RSM predicts force with mean error of <2% and stress
<0.6% in comparison to FEA prediction

Train and Built
RSM

Gaussian Processes
Kriging

Radial Basis Function
Neural Networks

Automatic Machine
Learning

Polynomial SVD
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RSMs for force and stress
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MAX_MISES_RADIUS Force_Max_Disp

QOutput

Force_Max_Disp
Force_Max_Disp
Force_Max_Disp
Force_Max_Disp
Force_Max_Disp
Force_Max_Disp

Force_Max_Disp

Name Mean absolute error
Force_Max_Disp_GP_1 7.33E0
Force_Max_Disp_H20_AML_T 1.20E2
Force_Max_Disp_KR_1 5.70E1
Force_Max_Disp_NMN_1 3.71E0
Force_Max_Disp_RBF_1 2.07E1
Force_Max_Disp_SS-ANOWVA_1 1.18E2
Force_Max_Disp_STEP_1 1.31E2

Mean relative error
1.42E-2
3.48E-1
2.09E-1
1.36E-2
6.57E-2
5.54E-1
6.83E-1

prediction
Mean normalized error R-squared AIC
3.84E-3 9.96E-1 1.03E3
6.28E-2 7.76E-1 5.65E2
2.98E-2 8.05E-1 1.22E3
1.94E-3 1.00E0 5.76E2
1.08E-2 9 69E-1 1.12E3
6.20E-2 8.44E-1 8.18E2
6.87E-2 8.36E-1 5.94E2

RSM Performance Comparison
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. RSM Based Design Optimization
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New Design
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RSM Model
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RSM Based Design Optimization

[ FAST Optimization Algorithm J
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RSM Model
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RSM exported as FMU to Excel

VOLTA Adviser Dashboard for expert users

Collet RSM Model *

Collet RSM Model

Description

Collet RSM Model
Problem Outputs
Max Deflection
Force

Stress

Define Run Parameters

Othe:

Deflection

Collet ID

Finger Length

Detent Angle

Thickness

Finger Width

0.1604
[ |

2 3.7072
[ |

2 4.609
[ |

4 63.5101 7s

0.2413
[ |

1.4421
[ |

Configuration

0.1604

3.7072

4609

635191

0.2413

14421

RunBox for non-expert users
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Thank you!
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https://www.facebook.com/ESTECO-166776810033909/
https://twitter.com/esteco_mF
https://it.linkedin.com/company/esteco-s-p-a
https://www.youtube.com/user/estecosrlsoftware/featured
https://vimeo.com/channels/1050665
https://www.esteco.com/corporate/esteco-copyright-policy
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