Nomenclature

Symbols
P Pressure, psi
Pp Bubble point pressure, psi
P Reservoir pressure, psi
Puf Flowing well pressure, psi
T Temperature, °F
\Y, Volume, cm3
u Viscosity, centipoises
p Fluid Density, gm/cm’
Y9 Gas specific Gravity
Yo Oil specific Gravity
P Pressure, psi
Abbreviations
Vsat Volume at the saturation pressure
GOR Gas oil ratio, Standard volume of gas/volume of STB (SCF/STB)
Rs Solution gas oil ratio SCF/STB
Vrel Relative volume
Vit Total hydrocarbon volume
API American petroleum institute
PVT Pressure-volume-te mperature

STB Stock tank barrel



SCF
BHS
PNN
GMDH
ANN
P-T
CCE

RBFNM

BPNN
GRNN
VariReg

PDs

SSE
MSE

RMSE

SD

RRMSE

VAR
RZ
GCV

QC

Exe

Standard cubic feet

Bottom hole sample

polynomial neural network
Group Methods of Data Handling
Artificial neural network
Pressure Temperature
Constant-Composition Expansion

Radial basis function neural network model

Back Propagation Neural Network model
Generalized Regression Neural Network
variable regression
partial descriptions

Sum of squared error

Mean squared error
Relative mean of squared error

Standard divination

Relative root of mean squared error

Variance
Correlation factor

Generalized cross validation
Quality Check

File extension for an executable file format


http://www.gmdh.net/

ABSTRACT

Knowledge of bubble point pressure is one of the important factors in the
primary developments of an oilfield. Bubble point pressure is required for analysis of
wells performance, reservoir simulation, and production engineering calculations.

As General, Bubble point pressure is determined from laboratory tests on
samples collected from the bottom of the wellbore which are expensive, sampling-
testing reliability and time consumed for conducting a laboratory test; this situation
leads to motivation for developing mathematical bubble point pressure correlations.

Several correlations have been proposed for bubble point pressure, however, the
correlations could not predict bubble point pressure accurately over the wide range of
operating conditions.

Standing, Glaso, AL-Marhoun, Petroski-Farshed, Hanafy and Vasquez-Beggs
correlations which are common used in the oil industry were evaluated against (212
datasets) of experimental data of bubble point pressure for Sudan crude oils. It has
been found through statistical analysis that Vasques-Beggs and Standing models were
the suitable correlations for predicting of bubble point pressure with relative root of
mean squared error of 0.40935 and 0.422927 respectively and correlation coefficient
of 0.8324 and 0.821133 respectively.

The objective of this study is to dewvelop new correlation using Polynomial
Neural Network (PNN) method for predicting of bubble point pressure for Sudan
oilfields. The most affecting parameters were used as the input layer to the network.
Those were reservoir temperature, oil gravity, solution gas-oil ratio and gas relative
density. The model was developed using 70% of datasets as a train data and tested by
remaining data (30% of datasets). The new developed model has a good prediction
performance of the bubble point pressure with relative root of mean squared error of
0.201667 and correlation coefficient of 0.959.

All the above models were programmed in MATLAB software and Guide user
interfaces (GUIs) were created for bubble point pressure evaluation. These GUIs were

converted to Windows Standalone Application.
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