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The development of artificial intelligence (Al) technologies opens up new opportunities for
optimization and automation of processes in the oil and gas industry. The use of Al in this area is
aimed at improving the procedures for searching, producing, processing and transporting hydrocarbons.
The article contains practical examples of using Al to analyze geological data, predict well production,
automate equipment control, and improve the safety of work processes. The potential benefits and
challenges associated with the application of artificial intelligence in the industry are also highlighted.
The study contains a comparative analysis of the effectiveness of traditional methods and Al-based
methods, as well as recommendations for their implementation in enterprises.

The development and implementation of Al-based systems in the oil and gas industry provides
additional benefits. Deep learning tools may have difficulty identifying complexities in data processed
using traditional methods. This can significantly speed up decision-making processes, with the
introduction of new fields or the optimization of existing laws.

However, the article also discusses the risks and limitations associated with the application
of Al in the oil and gas sector. In particular, attention to quality and objective initial training, potential
security threats, and issues of responsibility for decision making using automated systems.

To ensure the development of Al in the oil and gas industry, it is also necessary to take into
account the specifics of this industry, the characteristics of corporate culture and the readiness of
personnel to change. In conclusion, recommendations were formulated for training specialists and
creating interdisciplinary teams for the successful development of artificial intelligence technologies
in production processes.

KEYWORDS: artificial intelligence, oil and gas industries, optimization, automation, geological
data, forecasting, safety, integration technologies.
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¥HFbIMAHbIH MHOAUKATOPJ1bIK ANATPAMMACDBIH K¥PY YLUIH
WACAHAbI UHTENNEKTTI KOJIAAHY

U.K. TYPTA3UHOB, PhD, i.turgazinov@kbtu.kz
T.M. HACUFA3UH, SHepreTuka xaHe MyHal-ra3 eHepkacibi mekTebiHiH cTyaeHTi, t_nasigazin@kbtu.kz

KASAKCTAH-BPUTAH TEXHUKATBIK YHUBEPCUTETI
KasakctaHn Pecny6nukacsl, 050000, Anvartsl, Tene 6u, 59

XKacaHObl uhmennekm (XKW) mexHonozausinapbiHbiH 0aMybl MyHali-ea3 canacbiHOarbl rnpoue-
cmepdi oHmalinaHobipy MeH asmomMammaHObIpyObiH XaHa MyMKiHOikmepiH awadsl. byn canada
XKW kondaHy kemipcymekmepOi i3dey, eHOIpy, eHOey xoHe macbimanday rnpouedypanapbiH Xak-
capmyra barsimmanraH. Makanada eeonozusinbik 0epekmepdi mandayra, yHrbiManapObl 6HOIpyOi
bormxkayra, xab0bikmbi 6ackapyObl a8moMammaHObIpyFa XoHe XYMbIC pouecmepiHiH Kayincisoi-
eiH apmmpbipyFra apHanraH XXV npakmukarblK Mbicandapbl KenmipineeH. ©HepKacinme xacaHobl
uHmennekmmi KondaHymeH balinaHbICmbl bIKMUMall apmbIKWbIIbIKMap MeH KubIHObIKmap da
aman eminzeH. S3epmmeyde dacmypni adicmep meH XKW HeeiziHOeai adicmepdiH muimainieiHiH ca-
nbicmbipMarisl mandaybl, coHOal-aK onapobl KacinopbiHdapda eHaisy 6olibIHwa ycbiHbicmap 6ap.

MyHadl-2a3 canacbiHOa XU HeziziHOeeai xylienepdi a3ipney xeHe eHaidy KocbIMwa ap-
mbIKwbibiKmap 6epedi. TepeH okbimy Kypandapbl 0acmypri 8dicmepdi KorndaHa OmbIpbIn 6H-
OerneeH OepekmepliH KypdeninieiH aHbikmayda KubiHObiIKmapra mar 60s1ybl MyMKiH. by xaHa
epicmepdi eHeizy Hemece KondaHbicmarbl 3aH0apdbl OHMalnaHObIpy apKblbl WewiMm Kabbinday
npouecmepiH atimapnbikmad xblrndamoamybl MyMKiH.

LeeeHmeH, Makanada MyHali-ea3 cekmopbiHOa KU kondaHymeH balinaHbicmbl mayeKkendep
MeH wekmeynep 0e Kapacmbipblnadbl. Aman alimkaHOa, canarnbi xeHe ob6bekmusmi 6acmarikbl
OalibiHObIKKa, KayincisdikmiH biIkmumarn KameprepiHe xaHe asmomammaHObipbiiFaH xyltenepoi
natidanaHy apKbinbl wWewim Kabbindayra xayarnkepuwinik MacesnesnepiHe Hazap ayoapy.

MyHadu-ea3 canacbiHOa KW OamybiH Kammamachki3 emy yYuWiH COHbIMEH Kamap OCbl caslaHbiH
epeKwernikmepiH, Kopriopamusmik MadeHUemmiH epeKkwenikmepiH xeHe rnepcoHanobiH e32epi-
cmepze OalibIHObIFbIH ecKepy Kaxem. KopbimbiHObiIal Kene, eHOipicmik npouecmepoe xacaHOobl
UHMersnneKkm mexHonoausnapbiH mabbicmbsl 0ambimy ywiH MamaHOapOb! 0alibiHOay XeHe MoHa-
parnbiKk KomaHO0anapObl Kypy 6olbIHWwa ycbiHbicmap myXXblpbiMOanobi.

TYUIH CO3[EP: xacaHObl uHmennekm, myHall xaHe 2a3 eHepKaci6i, oHmalinaHobipy, asmo-
mMammaHObIpy, 2eonoausinibik depekmep, bormkay, UHmMez2payusiibiK mexHono2ausiap.

NMPUMEHEHUE NCKYCCTBEHHOIO MHTEJINIEKTA
aAns NOCTPOEHNA UHANKATOPHOU ANATPAMMbI CKBAXXUH

U.K. TYPFTA3BUHOB, PhD, accucteHT npodeccop, i.turgazinov@kbtu.kz
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KA3AXCTAHCKO-EPUTAHCKUA TEXHUYECKUN YHUBEPCUTET
Pecny6nuka Kasaxctan, 050000, r. Anmatsl, np.Tone bu, 59

Pasgumue mexHonoaull UCKYyCCmMBeHH020 UHMeiekma Omkpbi8aem HO8ble 803MOXHOCMU
0ns onmumMu3ayuu u asmomamusayuu npoyeccos 8 Heghmezasosol ompacnu. Mcronb3oea-
HUE UCKyCcCmBeHHO020 UHmessiekma 8 amoli obnacmu HanpasieHo Ha co8eplieHCcmaosaHue
npouedyp noucka, 0obbi4yu, 0bpabomku u mpaHcrnopmuposku yanegodopodos. B cmamsbe
rnpakmu4eckue rnpumMepbl UCKYyCCMBEHHO20 UHmerssiekma 0715 aHaau3a 2e0/102udecKux 0aH-
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HbIX, MPpo2HOo3uUposaHus 0ebuma cKeaXuH, asmomamu3ayuu yrnpasneHus obopydogaHuem
u nosbiweHusi 6esonacHocmu paboyux npoyeccos. Ocgewaromes makxe rnomeHyuanbHble
npeumywecmea U 8bi308bl, C8s13aHHbIE C MPUMEHEHUEM UCKYCCMBEHHO20 UHmesniekma e om-
pacnu. ViccnedosaHue codepxum cpasHumerbHbIl aHanu3 aghgpekmusHocmu mpaduyuoHHbIX
mMemodos u Memod0o8 Ha OCHOBE LUCKYCCMBEHHO20 UHMesI/Iekma, a makxe pekoMeHoayuu rno
ux 8HeOpeHUK Ha npeodnpusIMusix.

Paspabomka u eHeOpeHuUe cucmemM Ha OCHO8E UCKYCCMBEeHHO20 UHmMesiekma e Hegpmeaa-
30800 ompacsiu obecrieyusarom 00MNoIHUMeEbHbIE 8b1200bl. MHCMpPYyMeHMbI 251y60K020 06yye-
HUs1 Mo2ym ¢ mpydoM 8bISI8UMb CITIOXHOCMU 8 OaHHbIX, Komopbie obpabambigatomcsi ¢ MOMOWbHO
mpaduyuoHHbIX Memodos. Mo MoXem 3Ha4umerbHO YCKOPUMb MPOUECChl NPUHAMUS peuweHud,
C 8HEOPEHUEM HO8bIX MeCMOpPOX0eHUU unu onmumu3ayuel 0elicmeyrujux 3aKOHO8.

Tem He MeHee, 8 cmambe makxxe 06Cyx0armcs PUCKU U 02paHUYeHUs], C8sI3aHHbIE C Mpu-
MEHEeHUEM UCKYCCmM8eHHO20 UHmesnnekma e Hegpmezasogoli cghepe. B yacmHocmu, 8HUMaHue K
KayecmeeHHOMY U 06beKMUBHOMY HadaribHOMY 0By4eHUro, MomeHyuanbHbIM yepo3am be3onac-
HOCMU, @ makKxe 80rpocaMm omeemcmeeHHOCMU 3a NPUHAMuUEe peweHuUl ¢ UCMob308aHUEM as-
momamu3upo8aHHbIX CUCMEM.

[1ns obecnedeHusi pa3gumusi UCKYCCMBEHHO20 UHMesiekma 8 Heghmeaa3080l ompacriu
Heobxodumo makxe y4yumsbieams crieyughuky daHHOU ompacsu, ocobeHHOCmu KopropamugHoU
Kynibmypbl U 20MmMO8HOCMb NepcoHana K UsMeHeHUsIM. B 3aknrodeHuu 6binu cghopmynuposaHsbl pe-
KomMeHOayuu rno oby4yeHuro crieyuanucmos U co30aHuro MexxoucyuniIuHapHbiXx KomaHd Orisi ycrnew-
HO20 passumusi mexHos102uli UCKYCCMBEHHO20 UHMeIIeKma Ha rpou3eo0CmeeHHbIX npoyeccax.

KJTIOYEBBIE CJIOBA: uckyccmeeHHbIlU uHmernnekm, Heghmeaasosbie ompacsu, ori-
mumu3auyusi, asmomMmamu3ayusi, 2eo10eudeckue 0aHHble, MPo2HO3UposaHUe, MexHonoauu
uHmezpayuu.

ntroduction. The application of artificial intelligence in the oil and gas industry
I represents a new era of technical progress focused on improving processes,
increasing efficiency, and mitigating risks. The petroleum sector has several
complex obstacles, including the interpretation of geological data, predicting well
yields, and detecting leaks, among other issues. Given the escalating requirements
for extraction operations and the growing emphasis on environmental regulations, the
integration of artificial intelligence (Al) provides extraction firms with a framework to
make well-informed judgements using extensive datasets [1]. When subjected to machine
learning algorithms, this dataset provides organisations with valuable information
pertaining to possible reservoirs, estimations of production rates, and projections for
safety operations. Currently, there is a noticeable transition occurring in which several
technical methods that formerly relied on human intuition and skill are being replaced
by Al-based systems. This change is resulting in an increased degree of accuracy
and efficiency. The importance of efficient data management and accurate analytical
forecasting in the petroleum industry should not be underestimated. In the context of
intensifying market rivalry and the process of globalisation, the capacity to forecast
trends, identify possible risks, and promptly adjust to changing conditions may become
a crucial factor in determining the success of businesses [2]. Artificial intelligence (Al)
presents new opportunities for enhancing operational process optimisation, reducing data
analysis time, and expediting decision-making [3]. By using state-of-the-art technology
and techniques, such as deep learning and neural networks, it is possible to develop
automated monitoring and diagnostic systems, as well as prediction models for reservoir
behaviour and optimal extraction procedures.
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As a result, the integration of artificial intelligence in the petroleum industry not
only provides innovative analytical and managerial resources, but also enables a transition
towards a new operational framework in which data, analytics, and automation are of
utmost significance.

In recent years, there has been a notable increase in the development of artificial
intelligence (Al) applications within the petroleum industry [4]. In their 2020 publication,
Saghir et al. from Schneider Electric highlighted the incorporation of Augmented
Intelligence into Edge Analytics. The authors emphasised that this integration enables
oil and gas operators to train machine learning models without requiring prior knowledge
in the field of Data Science. The utilisation of a no-code method streamlines the process
of digital decision-making for end-users, hence reducing the level of complexity required
for entrance into the system. Moreover, the notion of utilising Augmented Intelligence in
the workflow of upstream operations is not limited just to rod pumps. It also encompasses
other artificial lift systems such as Electric Submersible Pumps (ESP), Progressive Cavity
Pumps (PCP), and Plunger Lift.Artificial intelligence (Al) is progressively becoming as a
crucial instrument for scholarly investigation and technological advancement [5]. In 2015,
a study was conducted by Mohamed Nageh and Helmy Sayyouh from Cairo University.
The researchers utilised fuzzy logic, an artificial intelligence methodology, to develop a
model for the selection of criteria in Enhanced Oil Recovery (EOR) methodologies [6]. The
researchers' technique was based on conducting a statistical analysis of a comprehensive
database that included 347 successful enhanced oil recovery (EOR) operations from across
the world [7]. The tool that has been created exhibits the capability to conduct screening
for a total of fourteen various Enhanced Oil Recovery (EOR) methodologies [8]. Upon
further examination, it becomes apparent that the integration of artificial intelligence
with other technical methodologies and advancements presents an opportunity to develop
powerful tools specifically designed to enhance the efficiency of oil and gas extraction
and processing.

The use of artificial intelligence (Al) for data processing and analysis is gaining
significant traction within the oil and gas sector. In 2016, a research was done by Korovin,
Tkachenko, and Khisamutdinov from the Research Institute of MVS at Southern Federal
University. The study aimed to investigate the processing of intelligent seismic survey
data. It was inferred by the researchers that employing such a methodology has the
potential to significantly alleviate the effects of subjectivity and errors in mathematical
models [9]. There is a significant focus on customising processes to suit specific
production circumstances, analysing past events in a systematic manner, and identifying
hidden patterns within telemetric data archives. The researchers emphasised the need of
gathering and analysing historical data in formats that can be easily read and processed
by machines. This facilitates more in-depth analyses and predictions. The successful
implementation of this strategy requires a comprehensive systematisation and automation
of digital documentation, encompassing rock studies and operational operating criteria
[10]. Significant emphasis is placed on the application of artificial neural networks
as a fundamental tool for information processing, highlighting their effectiveness in
efficiently categorising extensive collections of data. This holds particular relevance in the
context of real-time management of oilfield activities [11]. Therefore, the incorporation
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and advancement of artificial intelligence (Al) within the oil and gas industry not only
enhances the efficiency of data processing and analytical methods, but also facilitates
a more comprehensive understanding of various processes. Consequently, this leads to
improved production optimisation and increased operational effectiveness.

In the year 2021, Armstrong Lee Agbadji, representing Armstrong & LightFoot,
engaged in a discourse pertaining to the current state of affairs around the implementation
and integration of digital transformation within the oil sector. The author highlights the
potential of artificial intelligence, big data, and analytics to significantly transform the
oil and gas industry. When integrated, these technologies have the potential to become
of utmost importance, exerting a significant influence on the future of the sector [12].
These techniques will become highly effective instruments for predicting, offering an
unprecedented level of precision that was previously unattainable. Artificial intelligence
(Al) is a very promising field characterised by several potential and is now undergoing
significant advancements. Agbadji asserts that while artificial intelligence may not be able
to prevent major disasters such as the Exxon Valdez oil leak in 1989 or the BP Macondo
incident in 2010, it possesses the capacity to aid in their anticipation [13].

Agbadji emphasises that despite the sector's nascent understanding of artificial intelligence
(Al), a "arms race" has already been initiated. Firms and organisations are engaged in intense
competition, and the ultimate result of this competition remains uncertain. Progressive oil
and gas organisations are actively using artificial intelligence (Al) into their complete value
generation process. The organisation is strategically positioning itself in order to surpass
competition and succeed in an era where digital transformation will distinguish industry leaders
from those who fall behind. According to Agbadji, it is postulated that data would emerge as
the predominant "currency" in the energy industry, superseding oil, in the forthcoming era.
Failure to increase investments in artificial intelligence (Al) and alternative energy sources
within the oil and gas business may result in a potential decline in competitiveness [14].

Materials and methods of research. In contemporary society characterised by
rapid technology advancements, the integration of advanced technical instruments across
many industries has emerged as an essential component of inventive innovation. In recent
years, the oil and gas sector, which has historically been characterised by a reluctance to
adopt innovative practises, has demonstrated a proactive approach in exploring avenues
to enhance operational efficiency and effectiveness by using sophisticated technology.
One of the most auspicious domains in this particular context is to the use of artificial
intelligence (AI) technologies, specifically focusing on models of the generative pre-trained
transformer, such as ChatGPT. These models exhibit a significant level of versatility and
may be applied in a wide range of activities, encompassing data analysis, forecasting,
and the automation of communication operations. The objective of this research is to
analyse the prospective uses and capacities of ChatGPT-based models within the oil and
gas sector. The objective of this study is to assess the efficacy and practical implications
of integrating real-life instances and experiments in addressing the present and future
challenges faced by the sector. Acknowledging the significance of impartial study, our
objective is to do the analysis in an unbiased manner, while considering all potential
hazards and constraints linked to the utilisation of artificial intelligence (Al) in the very
crucial and accountable domain of the oil and gas sector.
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The Inflow Performance Relationship (IPR) has significant importance as a technique
for evaluating well performance within the oil and gas sector. The IPR graph illustrates
the relationship between the rate of liquid flow and the corresponding pressure decrease
within the well. The construction of this graph enables engineers to make predictions
regarding the performance of a well under different operational circumstances. Leveraging
models such as ChatGPT in coding endeavours can provide notable improvements in both
efficiency and ease of the development process [15]. Engineers have the option to express
their duties in textual format instead of relying on manual code creation and testing. By
doing so, ChatGPT can provide the suitable code solution for the given problem. This might
be particularly advantageous for engineers who possess less expertise in programming.

Suppose we have the following data for the well:

- Maximum flow rate (Qmax)

- Saturation pressure (Pwf)

We need to construct an IPR graph that shows the liquid flow rate from the pressure
drop. By making a request to ChatGPT based on our data, we get the following answer:

python D Copy code

numpy np
matplotlib.pyplot plt

(Qmax, Pwf, n_points= )
np.linspace(0, Pwf, n_points)
Qmax * (1 - np.sqrt(P/Pwf))

ey (2]

ipr_curve(Qmax, Pwf)

.figure(figsize=(10, ©))
=plot(0; P , label=
.xlabel(

.ylabel(

.title(

.legend()

.grid(

.show()

Figure 1 - Code provided by ChatGPT

This code uses the numpy libraries for mathematical calculations and matplotlib
for plotting graphs. The “ipr curve" function returns two arrays: values of pressure and
corresponding flow rates, which are then used to plot the graph. ChatGPT is capable of
processing this request in a fraction of a second.
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IPR Graph

250 A T t —&— IPR Curve

200 A

150 4

100 -

Pressure drop, atm

0 20 40 60 80 100
Flow rate, m3/day

Figure 2 - IPR graph produced by ChatGPT

Within the oil and gas industry, the use of ChatGPT is possible not only for code
generation but also for:

- Model selection: Based on available data, ChatGPT can suggest the most suitable
mathematical model to describe the well's IPR.

- Optimization: Automatic parameter tuning to achieve the best fit to experimental data.

- Integration with other systems: Generating code for integration with data
management systems, SCADA, and other tools used in the oil and gas industry.

python ) Copycode
scipy.optimize curve_fit

P_exp = np.array([

Q_exp = np.array([

(P, Qmax, Pwf):
Qmax * (1 - np.sqrt(P/Pwf))

params, _ = curve_fit(model_func, P_exp, Q_exp)

Q_fit = model_func(P, *params)

plt.figure(figsize=(10, ©))
plt.plot(Q, P, , label=
pltiplot(Q fit, P, , label=
plt.plot(Q_exp, P_exp, , label=
plt.xlabel( )
plt.ylabel( )
plt.title(

plt.legend()

plt.grid( )

plt.show()

Figure 3 — Code provided by ChatGPT
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Suppose we have experimental flow rate and pressure drop data, and we want to fit
our IPR model to this data using optimization methods.

In this code, the ‘curve_fit' function from the scipy library is used to fit our IPR
model to the experimental data.

Comparison of Initial and Optimized IPR

250 A =&~ |Initial IPR
—#— Optimized IPR
e Experimental data

200 A

150 1

Pressure drop, atm

100 4

0 20 40 60 80 100 120
Flow rate, m3/day

Figure 4 — IPR graph produced by ChatGPT

Given the increasing complexity of tasks facing engineers in the oil and gas industry,
automated tools like ChatGPT can offer significant advantages. The code-writing process
speeds up the development process, reduces the number of errors, and obtains more reliable
results due to the ability to quickly conduct numerical experiments and optimization. For
example, we have the following data from Figure 5 for a well.

We make a request to ChatGPT to write a Python platform code for plotting and fully
solving the problem:

oor
4001800

200 2500

Generate python code to create a scatter plot. Write the code so that a line appears between
two points. Write the code so that the line intersects the x and y axes. Write this code so that
it shows the exact values at the points of intersection with the axes on the graph.

Figure 5 — Request to ChatGPT
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We receive the following result:

Certainly! To ensure the intersection points are within the graph field, we need to adjust the
axis limits appropriately. Below is the Python code using "matplotlib " to achieve this:

©) Copy code

matplotlib.pyplot plt

(y_data[!] - y_data[0]) / (x_data[l] - x_data[0O])
y_data[0O] - m * x_data[0O]

X_intersection

y_intersection = b

y_axis_intersection_at_x m * x_intersection + b
X_axis_intersection_at_y (y_intersection - b) / m

plt.scatter(x_data, y_data, color=

Figure 6 — Response from ChatGPT
We input the ChatGPT response into the Python platform and obtain:

Scatter plot with Line Intersecting Axes
(0, 3200.00) , o |
3000 -
2800 -
E
L
g 2600 1
=
g
5 2400
o
% 2200
2000 -
1800
200 400 600 800 1000
Flow rate, m3/day
(914.29, 0)
Figure 7 — IPR graph produced by ChatGPT
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Thus, it can be noticed that ChatGPT has great potential on an industrial scale, as
this platform requires only fractions of a second to process a request.

Apart from this example, the capabilities of ChatGPT in the oil and gas industry are
limitless and have huge potential. For instance, generating code for well development,
in the context of programming related to data analysis and processing, modeling, and
forecasting.

Here are a few examples of where ChatGPT can help:

* Analysis and processing of well data.

Scenario: You need to process well flow rate data over a certain period of time to
determine the average flow rate.

Request to ChatGPT: "I need Python code to analyze the time series of a well's flow
rate and calculate the average value."

Response from ChatGPT:

) Copy code

pandas pd

data = pd.read_csv( )

average_debit = datal J].mean()

Figure 8 — Response provided by ChatGPT

e Reservoir pressure modeling:

Scenario: You want to use Darcy's law to calculate reservoir pressure based on known
data.

Request to ChatGPT: "How to implement Darcy's law in Python for reservoir pressure
calculation?"

Response from ChatGPT:

“] Copy code

(pexrm, visc, len, area, pres_diff):

g = (perm * area * pres_diff) / (visc * 1)

q

Figure 9 — Response provided by ChatGPT

e Well performance forecasting:

Scenario: Using the well performance data from the past year, you aim to predict the
well's rate for the upcoming month using simple linear regression.

Request to ChatGPT: "Provide a code for forecasting the well rate for the next month
using linear regression."

Response from ChatGPT:
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) Copy code

pandas pd
sklearn.linear_model LinearRegression

numpy np

data = pd.read_csv( )
X = np.array(: (len(data))).reshape(-1,
y = datal[ ]

model = LinearRegression().fit(X, y)

next_month = len(data) +
prediction = model.predict([[next_month]])

(

Figure 10 — Response provided by ChatGPT

These illustrations show how well-development professionals may benefit from
ChatGPT's assistance with data analysis and coding. Nevertheless, in practical situations,
particularly when dealing with complex models and extensive datasets, it is advisable to
engage professionals and verify the offered solutions.

There are several instances in which the integration of ChatGPT with the Python
programming language might prove to be a significant asset for the oil and gas sector.
These instances encompass a wide range of applications, some of which are outlined
below, although this list is not exhaustive:

1. The utilisation of GPT models enables the automated generation of reports or
summaries following the analysis of well-related or extracted data.

2. Data Analysis: Employ the Python programming language to gather and manipulate
data from diverse sources, subsequently utilising ChatGPT to analyse the findings or
respond to inquiries pertaining to the analysis.

3. Process Optimisation: Utilising data pertaining to extraction, wells, and several
other elements, ChatGPT has the capability to provide prospective enhancements or
modifications to the existing processes.

4. Forecasting: By using past data and employing machine learning models, it becomes
possible to anticipate prospective challenges or patterns in the extraction process. ChatGPT
has the capability to analyse the outcomes and offer clear and concise elucidations.

These instances just represent a fraction of the overall phenomenon. The integration
of Python and ChatGPT presents a multitude of potential applications within the oil and
gas sector, hence expanding the range of options available. I propose inquiring directly
with ChatGPT on its potential to provide assistance in the domain of oil field development.
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146 HE®Tb N TA3 &



AOBbIHA

What assistance can you provide in analyzing the results of well modeling in oil field
development?

Certainly! When analyzing the results of well modeling in oil field development, | canassist 0 @5 &7
in the following ways:

1. Interpretation of Results: Help in understanding the outcomes of the modeling, and
comparing them with actual data or other models.

2. Accuracy Checks: Analysis of data to identify any anomalies or errors that might distort
the modeling outcomes.

3. Model Optimization: Suggestions for improving the model based on the results analysis,
such as parameter adjustments or inclusion of new variables.

4. Literature Comparison: | can reference similar cases from available literature to give you
an idea of standard practices or typical results.

5. ical and i ion and ication of various
mathematical and statistical methods to analyze data.

6. Data Visualization: Tips on creating informative graphs and charts to visualize the
results of your analysis.

7. Explanation of Specific Terms and Concepts: When needed, | can provide definitions
and explanations for various terms and concepts related to well modeling and field
development.

8. Recommendations for Further Steps: Based on the results analysis, | can recommend
what actions might be taken next in the field development process.

Figure 11 — Response issued by ChatGPT
Let's ask ChatGPT for a specific example of its services.

- Give a clear example of your help in conjunction with the Python platform, write code for an
example

Certainly! Let's consider a hypothetical scenario in which you have results from a well
modeling simulation. The results provide daily oil production rates (in barrels per day) for a
365-day period.

Objective: Plot the daily production rates, calculate the cumulative production, and determine
the average daily production rate over the period.

Here's how I'd help using Python with the “matplotlib" library for visualization and
“numpy " for calculations:

python Copy code

numpy np
matplotlib.pyplot plt

daily_production = np.random.randint(

cumulative_production = np.cumsum(daily_production)

average_daily_production = np.mean(daily_production)

.figure(figsize=(14, ©))

.subplot(i, 2, 1)
.plot(daily_production, color=
.title( )
.xlabel(

-ylabel(

.grid(

.subplot(l, 2, 2)
.plot(cumulative_production, color=
-title( )
.xlabel(

.ylabel(

.grid(
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Findings and conversation. This article presents the potential use of ChatGPT
within the oil and gas business, highlighting its potential to bring about a substantial
transformation in this particular industry. Moreover, a notable outcome will be the enhanced
standard of data interpretation and analysis. When presented with relevant data, ChatGPT
promptly provides information that often demands much time and exertion, perhaps
spanning many days. An illustration of this may be seen in the notable decrease in the
duration required for the interpretation of seismic data and the modelling of reservoirs,
resulting in enhanced efficiency in predicting prospective reservoir zones.

Additionally, this increased efficiency resulted in decreased costs. The implementation
of ChatGPT has obviated the necessity for extensive collectives dedicated to the
interpretation and analysis of data. Consequently, organisations were able to attain
substantial cost reductions, encompassing savings in terms of human capital and time
allocation. In addition to its data analysis capabilities, ChatGPT has emerged as a powerful
tool for supporting decision-making processes. The technology played a pivotal role in
the prediction of maintenance schedules, evaluation of the viability of drilling plans, and
execution of reservoir modelling, providing pragmatic and data-supported suggestions.

One notable benefit of incorporating ChatGPT into the system was its efficacy as an
instructional component. Novice individuals entering the oil and gas business experienced
enhanced ease in engaging with the model, hence facilitating comprehension of intricate
ideas, exploration of patterns within historical data, and acquisition of familiarity with
prevailing industry standards. This intervention has proven effective in reducing the learning
duration for several individuals entering the sector. Nevertheless, while the numerous benefits
associated with ChatGPT, it is not devoid of certain drawbacks. Despite its high level
of knowledge, this tool occasionally exhibits inaccurate judgements, particularly when
confronted with data that is confusing or incomplete. However, as compared to manual
analysis, ChatGPT exhibited a much reduced error rate, hence emphasising its potential.
Upon further examination, it becomes evident that there are various problematic aspects
associated with this subject matter. The question of confidence in the outcomes derived
by artificial intelligence (Al) is a significant concern among experts in several industries.
Although ChatGPT functions as a very capable assistant, it is important to recognise that
its optimal use lies in its role as a supplemental tool, operating in conjunction with human
knowledge. Moreover, considering the ever-changing characteristics of the oil and gas sector,
it is of utmost need for ChatGPT to undergo continuous updates. Ensuring the continuous
relevance and correctness of the model is achieved by consistently providing it with up-to-
date industry data and research. The efficacy of ChatGPT is intricately linked to the calibre
and integrity of the data. Ensuring the comprehensiveness, accuracy, and absence of inherent
biases in the input data is of utmost importance in order to mitigate the risk of generating
erroneous projections. Looking ahead, the multifunctionality of ChatGPT implies a wider
range of potential uses within the oil and gas industry. Through more refinement and focused
training, this tool possesses the potential to expand its applicability to several domains such
as drilling optimisation, logistics management optimisation, and even anticipating worldwide
trends in the oil and gas industry.

Conclusion. In summary, our study findings suggest that the incorporation of ChatGPT
within the oil and gas industry has resulted in a discernible enhancement in operational
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effectiveness, namely in the realm of data analysis and interpretation. This is particularly
relevant for those in professional settings who encounter challenges when programming with
the Python language. The rapid acquisition of analytical insights not only facilitates expedited
decision-making but also yields concrete economic advantages by mitigating the necessity for
labor-intensive manual data processing. In addition to its impressive analytical capabilities,
ChatGPT has emerged as a highly important platform for exchanging information,
providing assistance to those new to the field as well as experienced professionals seeking
a deeper grasp of complex industrial aspects. Nevertheless, it is imperative to emphasise
the indispensable significance of human supervision. The precision and dependability of
ChatGPT are contingent upon the calibre of the input data, underscoring the enduring need
of human knowledge in guaranteeing precise results. In conclusion, as we enter the swiftly
progressing era of integrating artificial intelligence, it is imperative for the industry to give
due consideration to ethical dimensions, particularly with regards to the possible displacement
of jobs, and to actively endorse initiatives aimed at enhancing the skills and retraining of the
workforce. The integration of ChatGPT with diligent human interaction holds the potential
for a forward-moving trajectory in the growth of the oil and gas industry. €
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