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a5 midsoft=0.8;
a6 midsoft=0.6;
a5 average=1.1;
a6 _average=0.65;
a5 midhard=1.5;
a6 midhard=0.75;
a5 xtremhard=1.9;
a6 _xtremhard=0.9;
$we start providing a list of first 90 points for the agent
Time=[];DBTM=[];DMEA=[];ROP=[];WOB=[];RPM=[];
for i = 1:90
Time=[Time TimeFullPath (
DBTM=[DBTM DBTMFullPath (
DMEA=[DMEA DMEAFullPath (
ROP=[ROP ROPFullPath(i)];
]
]

I

i)]
i1
i)]

)

’

’

WOB=[WOB WOBFullPath (1)
RPM=[RPM RPMFullPath (i)

end

%$Compute number of loops needed to have results for all the path
Nloops=length (TimeFullPath)-90;

%and we create the algorithm of the agent presented Figure 6-1 in Nloops
%iteration to simulate the full drilling operation

$variable needed for video caption

kk=1;

$now simulation of RTDD begin with a new input at every loop

for k=90: (Nloops+85)

%we start computing hardness along all data available a5 and a6 average
sCompute hardness along the path

HardnessFromData=[];
DepthHardness=[];
TimeHardness=[];
for i=l:length (Time)
hardness=abs ( ( (WOB (i) “a5 average)* (RPM (i) “a6_average))/ (ROP(i)));

if hardness < Inf
HardnessFromData=[HardnessFromData hardness];
DepthHardness=[DepthHardness DMEA (i) ];
TimeHardness=[TimeHardness Time (i) ];
end
end
%Creation of the empty classification list
ClassificationHardness=zeros (length (HardnessFromData),1l);
for i=l:length (HardnessFromData)
ClassificationHardness (i)=3;
end
$we find median hardness
Hmed=median (HardnessFromData) ;
%we recompute hardness according classification presented table 3-6
NN=length (HardnessFromData) ;
for i=1:NN
if HardnessFromData (i) < Hmed/100
HardnessFromData (i)=...
abs(((WOB(i)Aa5_Xtremsoft)*(RPM(i)Aa6_xtremsoft))/(ROP(i)));
ClassificationHardness (i)=1;
elseif HardnessFromData (i) <= Hmed/1l0 && HardnessFromData (i )> Hmed/100
HardnessFromData (i) =...
abs (((WOB (1) “a5 midsoft)* (RPM(i)"a6 midsoft))/(ROP(i)));
ClassificationHardness (i)=2;
elseif HardnessFromData (i) > Hmed*10 && HardnessFromData (i )<= Hmed*100
HardnessFromData (i) =...
abs (((WOB (i) “a5 midhard) * (RPM (i) “a6 midhard))/(ROP(i)));
ClassificationHardness (i)=4;
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elseif HardnessFromData (i) > Hmed*100
HardnessFromData (i)=...
abs (((WOB (i) "a5 xtremhard)* (RPM(1i)"a6_ xtremhard))/(ROP(i)));
ClassificationHardness (i)=5;
end
end
%$Then we launch ARMA (p,qg) test to determine coefficients p,q needed for
%$forecast - see code chapter 13.10.2
ARMATest;
%$Then we compute the prediction on the next 3mn, 30 next data points
prevision=30;
N=length (HardnessFromData) ;
%We call datawindow the last 60 data used for the forecast
datawindow=60;
HardnessforForecast=zeros (datawindow, 1) ;
TimeforForecast=zeros (datawindow, 1) ;
for i=l:datawindow
HardnessforForecast (i) =HardnessFromData (N-datawindow+1i) ;
TimeforForecast (i) =TimeHardness (N-datawindow+1i) ;
end
y=HardnessforForecast;
x=TimeforForecast;
n=length (x) ;
%p,q come from TEST ARIMA done before
try
Model=arima (p,0,q);
Fit=estimate (Model,vy) ;
[HardnessForecast, ymse] = forecast (Fit,prevision, 'Y0',y);
end
TimeForecast=zeros (prevision,1l);
for j=l:prevision
TimeForecast (j)=x(n)+j*5;
end
$plot hardness known and then the prediction
fig=figure (1)
semilogy (x,vy, 'Colox', [.7,.7,.71);
hold on
semilogy (TimeForecast, HardnessForecast, 'k', 'LineWidth', 2);
legend ('Hardness from data', 'Hardness forecasted using ARMA', 'Location',...
'southoutside')
title('Hardness Forecast using ARMA methodology - Welll')
hold off
%we capture the plot to get a video at the end to simulate the evolution of
%$the forecast while receiving a new RTT at every loop
F (kk)=getframe (fiqg);
kk=kk+1;
%$Launch of the warning message procedure according prediction - see the
%code chapter 13.10.3
WarningMessage;
%$Acquisition of the new data as the driling operation is not over
Time=[Time TimeFullPath (k) ];
DBTM=[DBTM DBTMFullPath (k) ];
DMEA=[DMEA DMEAFullPath (k)]
ROP=[ROP ROPFullPath (k) ];
WOB=[WOB WOBFullPath (k) ];
RPM=[RPM RPMFullPath (k)]
end
$Implementation of the report providing hardness along path at the end of
%drilling operation - see code chapter 13.10.4
HardnessReport;
%Video forecasting evolution versus time, while receiving new RTDD at each

’
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