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Abstract:

Computational intelligence techniques have a great potential to solve different computational
problems in engineering sciences. In this paper, modeling and simulation of down hole drilling motor
using the computational intelligence methods such as artificial neural network (ANN), radial basis
function (RBF) and adaptive neuro-fuzzy inference system (ANFIS) is presented. Experimental data
are used to train and test the proposed models. The results of the proposed models are compared with
the experimental data. The predicated values are found to be in a good agreement with the
experimental values. Also, they are very faster than the experimental measurement method. These
compact models can reduce the computational time while keeping the accuracy of physics-based
model and allow the fast and accurate system level simulation and modeling of industrial packages.
Finally, using the proposed ANN model, which is the best proposed model, an equation to describe
the nonlinear behavior of down hole drilling motor is introduced.

Keywords: Adaptive neuro-fuzzy inference system, Artificial neural network, Down hole drilling
motor, Modeling, Radial basis function, Simulation.
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* Motor diameter (OD)=Motor size (MSize)
*Differential pressure (DP)
*Bit speed (RPM)

MSize=1.75;
LOBE=0.8333;
GPM=20;
DP=360;

Ol=tansig(-1.74*MSize-2.24*LOBE+0.13*GPM-0.16*DP+3.168);
0O2=tansig(0.289*MSize+0.632*LOBE-0.1*GPM+0.167*DP-0.46);
O3=tansig(-3.6*MSize+8.51*LOBE-0.36*GPM+0.38*DP+5.701);
O4=tansig(0.759*MSize+1.74*LOBE-0.35*GPM+0.433*DP-1.39);
O5=tansig(-3.52*MSize-3.07*LOBE+0.287*GPM-0.85*DP-6.56);
O6=tansig(-31.5*01-1.53*02+12.72*03-10.6*04-12.1*05+7.845);
O7=tansig(-2.83*01-2.93*02+2.275*03-1.92*04+5.064*05-6.56);
0O8=tansig(-8.55*01+9.44*02+10.75*03-9.86*04-1.28*05+1.347);
09=tansig(-2.75*01-4.62*02+18.18*03+11.19*04-0.39*05-0.11);
010=tansig(4.35*01-21.8*02+2.097*03+20.26*04-2.66*05+1.593);
Ol1=tansig(12.12*01-37.9*02-37.9*03+37.44*04+16.52*05-16.8);
O12=tansig(47.77*01+93.06*02-51.3*03-46.8*04+10.9*05-13.7);
O13=tansig(-6.17*01-2.48*02+0.273*03+1.633*04-4.02*05+4.237);
O1l4=tansig(-0.12*01-5.53*02-0.1*03+1.729*04+0.71*05+3.004);

RPM=-0.49*06-17.3*07+28.37*08-27.6*09-0.22*010+0.349*011-0.07*012-24.3*013-9.37*014+18.88
Torque=0.467*06-3.62*07-44.1*08+42.81*09-0.28*010-0.07*011+0.166*012+3.187*013-9.59*014+6.354
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® Bit speed (RPM)

0 Torque (T)

! Artificial neural network (ANN)

12 Adaptive neuro-fuzzy inference system (ANFIS)
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13 Radial basis function (RBF)

141 evenberg — Marquardt (LM)

5 Motor diameter (MD)

8 Multilayer perceptron (MLP)

" Hyperbolic tangent sigmoid (Tansig)
BKernel

1% Epoch

20 Mean relative error percentage (MRE%)
21 Mean absolute error (MAE)

22 Root mean square error (RMSE)

2 Correlation factor (CF)





