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Prediction of Hydraulic Fractured  Well Performance 
using  Empirical Correlation and  Machine Learning
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ABSTRACT - 

appears to have no direct correlation to individual parameters. It also tend to have a decreasing trend, hence the success 
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INTRODUCTION

to enhance well productivity and improves the 

applied to both low and moderate permeability 
reservoirs. In low permeability reservoir, it greatly 
contributes both to well productivity and to well 
reserves, while in moderate permeability reservoirs, 
it accelerates production without impacting the 

improve

jobs requires high cost and involve large scale 
equipment.

in South Sumatra has been implemented on more 

more challenging due to increasingly limited well 
candidates with good reservoir properties and 
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job execution has

contribute to more oil production. 
 
 

 

 
 

 

 

determine well candidate based on reservoir and well 

tools are presented in this paper. 
 

It contains a mathematical equation based on some 

 

pressure, transmissibility data and dimensionless  
 

treatment.
 

that can improve automatically through experience 
by discovering general rules in large data sets to 

et al.  
 

capability and limitations in unconventional reservoir 
engineering and well completion calculations. In 
many cases, machine learning was proven able to 
predict the output that has problem in data limitation 

et al.

to yield a robust prediction tool that can be easily 

applied to all wells using common primary data as 

in well candidate selection to determine the good 

the production result.

DATA AND METHODS

correlation approach, machine learning approach to 
predict production and water cut, and its application 

that this methodology is applicable.

A. Data Preparation

collected and tabulated that including input and output 
 

whereas input data covers well data including well 

 

 
also covers actual treatment data and calculated 

linear relationship between input parameters and 
output parameter.

B. Empirical Correlation Approach

 

that are represented by transmissibility and reservoir 
 

represents the reservoir quality at certain radius. 
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impulse injection test to obtain reservoir permeability  
et al

can also estiamte the reservoir pressure.

 
volume, square well drainage area, and values 

 

 
JD as shown 

 

 
w´

w´
et al.

fD).
 

well drainage area dimensions that will not reach 

given proppant volume and well drainage area, there 

All above parameters are combined based on 

C. Machine Learning Approach 

 
 
 
 

parameters and algorithms or method.
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used in case no data input but it have an environment 

synthesis, image processing and etc.

input data is limited to pressure, transmissibility 

correlation approach. It aims to compare the result 

 
machine learning.  In phase 2, the input used in phase 

 
usable practically by using parameters that almost 
all wells have. 

 
2  

 

geograp

D. Application on Well Candidate Selection

cut predictions are implemented in well candidate  
 

low oil production potential that yields low economic 
value.

conducted by tuning the proppant type, proppant 
volume and other parameters. 
 

RESULTS AND DISCUSSION

 

parameters. 

A. Empirical Correlation Approach

 
dimensionless productivity index is plotted against the 
actual production rate to get the trend and empirical  
correlation as well. 
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the equivalent wellbore radius whereas the second 

 

 

equivalent radius gives better result than empirical 
2

2

and production result based on empirical correlation 

2

2

B. Machine Learning Approach

compared to the empirical correlation approach.
Input evaluation has been applied by assessing  

 

i

 

 

 
reservoir transmissibility becomes the most important  

JD have ranging values within 

2

2

2 is larger than the training value. As 
 
 

2

in the testing data set. 
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s approach, it can be concluded that 

2

 
2 in the correlation 

the actual transmissibility. 

C. Machine Learning with Primary Data Set 

based on the primary data set is then developed. 

 
 

 
 
 

 
 

Boosting and AdaBoost.

2 
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consistent
 

2 and 

2 
value is the lowest one. 

2

 
2

population in this production rate range. So the 
 

accurate prediction at this range production rate. 
 

scattered correlation between actual and prediction 

with many input and have an issue in the quality. 

set so that looks scatter in testing data set.

2 both in training and testing data set that 

then recommended to be applied in the production 
rate prediction. 

D. Water Cut (WC) Prediction

 

 
partition to ensure that the model has good robustness  
and consistency.
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shows that in any well location, the wells mostly 

injection was then applied to maintain the pressure. 

E. Application on Well Candidate Selection

production and water cut prediction is then applied 
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to these wells. 

 
 

volume, then we can conclude that only one well can 
 

transmissibility data. 

 
enable quantitative comparison on estimated hydraulic  
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CONCLUSIONS

machine learning model. Several points that can be 

2

production. It can be applied as prediction tool but 
require input parameters which is not all wells have 

2

 

2

that this method is the most reliable prediction tool 
with the lowest error. 

 
 

reservoir quality that can be expressed by permeability  
or transmissibility data.

using coordinate and altitude well. It can give a  
2  

data set.

 
 
 
 

 

 
analysis with the actual transmissibility data. It will 
help to create a reliable empirical correlation as 

execution time and lead to additional extra cost.

geometry such as shale barrier and stress contrast 
based on sonic log should be considered as additional 

availability in the data set.
 

2 in the production prediction and 

this purpose.

data diversity thus yield more reliable prediction tool. 

the major challenge to overcome.
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