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' TDM: Top-Down Reservoir Modeling
"PETREL Software
" Python
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' Classic Approaches

¥ Decline Curve Analysis

¥ Capacitance Resistance Modeling
¥ Static Model

® Smart Proxy Model

* Backpropagation

" Neuron

* Overfitting
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* Pressure transient analysis

' Reservoir characterization

' Post data analysis

¥ Hilight Field

" Powder River Basin Wyoming

¥ Yara Alatrach

® Williston basin of North Dakota



plnil (goleiiun oz ool 51 By sl (golasBl Jodo g ools Gl |) S92 90 gz )b 5 00l adgi 0aiS o i
azsu B b g3 @lad a5 (6315 5 o) (L polie 9590 dws sl 1y j9mmendls slaJow o), Ken g Bazeo [VA] el ool
oslazul LQJU Olows axwgi ol il (g5 a0l s SS9 Smin sl Culed jo i liel 5l g 00,5 slml s ls
©3¢ (g 5lwdcds 5l onds oy Glpl sresls b S Ui JSe S i s azou ) Gl @Lb ‘Séﬁydl > [Y]wo)f
355 05T ile 5,050k 5 (egiamn Shon 5l ooliul slagilly 51 (B ol Bk 5l 3ges dnmlin (L2)8 Jae o s1n
[VFlas gl oo gudo o Jde G aulen U asle sls cud ST L slaosls 3l sob e 4 bag el ol 15
S8 ey ) aliss slags )l cod 1) eau Soigel gmmecols sla Joe o Slae 2 Ol S sl dhle aisren
Oeizeans 38 oo plonl (os Sjn0 4 (i5e jymeosls (gl a5 sl Gl o )b gl (sl allia Gl o [VY] ol
Slr 6 Ghie Sy, 5l GhE liisg s 4yl o)l addlls o 5550 la Sz

Ly 5 <ol Jow ool $lp ol Jaw el

e gilwdcs lawgs ; yezmaoals (g 5lwad

ol YL Joe dewgy

)b Gl 5 Joo B j9e]

29700010 (6 jlwdanls plnil wig Y S5

GO gilwancd bawgi Lgy 9 <ol Jow colw)-Y

' Fuzzy Logic
" Heatmap Correlation
¥ Spearman method

 Python
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* PETREL Software
* Grid
' Pascal

" Corey’s Correlation
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¥ Group voidage replacement
¥ Five Spot Pattern
' Dynamically modified Static data
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' Grid

¥ Voronoi Graph theorem
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Correlation Heatmap
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' Artificial Neura
" Hidden Layer

" Node\Neuron
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¥ Fully interconnected network
® Perceptron
* Backpropagation

¥ Correlation Heatmap
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' Speatman’s rank coefficient
" Normalization

¥ MinMaxSe¢alér

¥ Activation Function

® ReLU Activation Function
* Linear Function

¥ Loss Function

*Mean Squared error

* Mean Absolute error

' Hyperband

"' Learning rate

" Epoch

' R2 Score
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Spearman's Rank Correlation Coefficient for Each Feature: Focal Well
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' Dropout
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Abstract

Data-driven reservoir simulation is afiovel approach in reservoir modeling that complements or even replaces
traditional numerical modeling methods. This method, also known as top-down modeling, utilizes artificial
intelligence, specifically deep learningy and due to the nature of these tools, it requires data obtained from field
measurements in the oil and(gas imdustrypbeth for wells and reservoirs. Traditional numerical methods perform
the simulation process using‘numerical modeling and the current understanding of the physics governing fluid
flow in porous media.

In this research, éfforts have beenmade to model a hypothetical field using PETREL software, and then use the
outputedata from \this softwar€ as input for the desired top-down modeling using the Python programming
language. ‘After constructing three data-driven models for average reservoir pressure, average water saturation in
the reservoir, afid, gas production from each well, the performance of the constructed models will finally be
evaluated using machine learning. The outputs of the data-driven model can include all that is expected in
numerical models; however, in this research, only the mentioned outputs have been considered. In other words,
the goal is for the data-driven model to understand the physics governing fluid flow in the porous medium through
the measured data. During this process, history matching has been performed using the production data from the
first two years of the field. The R? score for the average reservoir pressure model, the average field water saturation,
and gas production has been calculated as 0.9802, 0.97, and 0.987, respectively. A forecast for the third year will
also be made and results obtained from the data-driven models will be compared with the results obtained by the
numerical simulator.

Keywords: 1- Top-Down modeling 2- Data-driven 3- numerical methods 4- deep learning 5- reservoir
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