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Lumping methods for oil components require a more detailed approach to refine the description
of fluids in an oil production area. These methods allow you to gradually increase the dynamics of
the behavior of hydrocarbon deposits and increase their reserves. To date, the lumping method is
relevant as an attractive way to spend on reservoir compositional modeling.

The authors of the article describe PV T-calculations that have been developed for many years
of illness, in the treatment of diseases of the cardiovascular system. They explain the approaches
of different lumping methods. This article discusses different types of lumping methods such as
classical, statistical, and machine learning based lumping.

Classical lumping methods involve grouping the similarities of components based on their
chemical structure and properties. This is a widely used approach and found to be effective in
obtaining an accurate description of fluids. Pooling methods use mathematical models for group
molecules based on their thermodynamic and beneficial properties. This approach is more likely,
but may have a more accurate representation of the properties of the oil.

The paper also discusses machine learning-based lumping techniques that have recently
received attention in this area. These algorithms use atrtificial algorithms to group components based
on their properties and have shown promising results in predicting the behavior of oil.

The authors emphasize exclusive group methods in modeling consumption statistics and offer
insights into the advantages and limitations of each method. Recommendations are also given
on choosing a lumping method for determining oil components and describing an algorithm for
calculating Kazakhstan fields. This document is a valuable resource for investigators and engineers
involved in the production and use of oil.

KEY WORDS: lumping, hydrocarbons, fluids, compositional modeling, reservoir, oil production,
heavy components, machine learning.
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MemodsI e2pynnuposKku KOMMOHEeHMo8 Heghmu cmaHoesmcs ece boree nonynspHbIM MoAxo0om
0151 ymoyHeHus1 onucaHusi ¢oriroudos 8 obriacmu Hegpmedobbiyu. [JaHHbie MemoObl M0380715H0Mm
rosIy4umsb 3Ha4umerbHbIU rPo2pPecc 8 NoHUMaHuUU nogedeHust 3anexel yarneeodopodos u onmu-
mu3sayuu 0obbiyu. Ha ce2odHswHuUl deHb Memod epyrnnupoOBOK akmyarseH Kak criocob CHUXeHUsI
3ampam Ha KOMMO3ULUOHHOe MOoOeruposaHue Korekmopa.

Asmopbl cmambu onuckigarom PV T-pacdyemsi, kKomopble pa3pabambigatomcsi rpu 3abornesa-
HUU MHO2uXx fiem, npu ne4eHuu 3abonesaHuli cepdeqyHo-cocyoucmou cucmembl. OHU 06bsCHSOM
100x00b! pa3nu4HbIX Memodos epynnuposku B daHHOU cmambe paccMampuearomcs pasfuyHble
murisl Memodo8 epyrnnupPo8KU, Makue Kak Krnaccudeckasi, cmamucmu4yeckasl U epyrnnuposka Ha
OCHO8€ MaWUHHO20 06yYeHUs.

Knaccuyeckue memoOdsbi 2pynnuposKU 8KIroHaom 8 cebsi epyrnnosbie cxo0cmea KOMMOHEH-
moe Ha 0CHO8e UX XUMUYeCKoU cmpyKkmypbl U ceolicme. 3mom WupOoKO UConb3yemMbitl nodxod
u obHapyxeHue achgpekmusHocmu Orist MOMTy4YeHUsT MOYHO20 onucaHus ¢roudos. Memods! 0bb-
edUHeHUsI Ucronb3yrom Mamemamudeckue mMooeru Orisi 2pyrnnosbix MOMEKY Ha OCHO8e UX mep-
MOOUHaMUYECKUX U 8bI200HbIX ceolicms. Imom nodxod sensgemcsi 6oree 8eposSiMHbIM, HO MOXem
umems boriee moyHoe npedcmasneHue o ceolicmeax Heghmul.

Paccmampusaromesi makxxe MemoOb! 2pyrnupo8aHUsi Ha OCHO8E MallUHHO20 0byYeHUs], KOmo-
pble 8 rocriedHee 8peMs rpuerekarom eHUMaHue 8 amol obriacmu. B amux anzopummax ucrosnbs3y-
HOMCS aneopummb| UCKYCCIMBEHHO20 OIS 2pyrnupo8KU KOMIIOHEHITIO8 Ha OCHOBEe UX c8olicme, U OHU
rpodemoHcmpuposau MHoeoobewarouue pesynbmamsl 8 MPO2HO3UPO8aHUU MosedeHus1 Heghmu.

Asmopbl No04YepKUBarom UCKIOYUMesbHbIe 2pynnoebie Memodbl rMpu ModesuposaHUU cma-
mucmuku nompebneHus u npednazarom rpedcmasrieHus o rnpeuMyuecmsax U o2paHu4eHUsIX
Kaxdo2o memoOda. Takxe daHbl pekomeHOayuu o 8slbopy Mmemoda epynnuposKku ornpedeneHus
KOMIMOHEeHmMo8 Heghmu U ornucaHusi arnzopumma pacdema mecmopoxoeHuli KasaxcmaHa. Omom
OOKyMeHm 518/19€mcs UeHHbIM pecypcom O criedcmeeHHbIX 0elicmeull U UHXeHepos, 3aHuUMa-
rowyuxcsi gornipocamu 006bIYU U UCMOMb308aHUST HeGhmuU.

KITKOYEBBIE CJIOBA: zpyninupoeka, yarneeodopolsl, ¢hriroudbi, KOMIO3UUUOHHOe MOOeru-
posaHue, Kornekmop, Hegpmedobbiya, MsKesible KOMIOHEeHMbI, MallUuHHOe 0by4YeHue.
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MyHati komrnoHeHmmepiH monmacmeipy 8dicmepi MyHal eHOipy aliMarbiHOarbl ¢hriroudmepoiH
cunammamachbiH HaKkmablray yWwiH eaxxel-meaxelrni ke3kapacmel manarn emeoi. byn adicmep
Kemipcymeai keH opbIHOapbIHbIH 8pekem OuHamuKkackiH bipmiHdern apmmabipyFra XoHe onapObiH
KopnapblH apmmabipyra MyMKiHOik 6epedi. byaiHai KyHi monmacmeipy 8dici KornnekmopObiH KOM-
nosuyusnbiK Mooenboeyee xymcayObliH OHmaulsibl macini pemiHde e3ekmi 605bin mabbiiabl.
MakanaHbIH asmopiapbl Xypek-mambip Xyueci aypynapbiH emAeyde Ker xbindap 60lb! aypyra
wanodsikkaH PV T-ecenmepdi cunammaddsl. Onap spmypni monmacmsipy 8dicmepiHiH macindepiH
myciHOipedi. byn makanada knaccukarsbiK, cmamucmuKkarblK XeHe MawuHasblK OKbImyfa Heai3-
OeneeH monmacmaipy 8dicmepiHiH apmypni mypriepi masnkbiiaHaobl.

Knaccukanbik monmacmsipy 8dicmepi XUMUSITIbIK KypbisibiIMbl MEH KacuemmepiHe Kapau
KomroHeHmmepdiH ykcacmbikmapbiH monmacmaipyObl kKaMmulbl. Byn KeHiHeH KondaHblnamsiH
adic xoaHe ¢hriroudmepdiH Hakmbi cuiammamachiH anyda muimoi 6osbin mabsinadsl. Bipikmipy
adicmepi monmbIK MoneKynanapobiH mepMoOUHaMUKarbIK XeHe natdarbl KacuemmepiHe Heais-
OenzeH mamemamukarbik Moderib0epdi natidanaHadbl. by macin bikmumarsn 60sbin mabbinadsl,
bipak myHalObIH KacuemmepiH 0aripeK Kkepcemyi MyMKiH.

ConOali-aK, Makanada ocbl canada xakblHOa Hasap aydapbiiiraH MawuHasbIK OKbImyFa Heai3-
OerneeH monmay adicmepi mankbinaHadsl. byn aneopummdep kommnoHeHmmepdi KacuemmepiHe
Kapal monmacmbipy yWwiH xacaHObl aneopummdepdi natidanaHadbl xXoHe MyHaloblH apeKemiH
bormkayda nepcriekmusaribl Homuxerep Kepcemmi.

Asmopnap mymbiHy cmamucmukachkiH MoOdernb0eyde aKCKmo3usmi monmaik 8dicmepdi amari
Kkepcemedi xaHe apbip adicmiH apmbIKWbINIbIKMapbl MeH WeKmeynepi myparibl mycCiHikmep ycCbi-
Halbl. CoHOal-aK, MyHali KOMIMTOHeHmMMepIH aHbIKmay ywiH monmacmaeipy 80iCiH maHday oHe
KasakcmaHHbIH KeH opbiHOapbIH ecenmey aneopummiH curiammay 6olibiHwa ycbiHbicmap bepin-
eeH. byn Kyxxam myHall eHOipyMeH xaHe nalidanaHymeH alHalnbicambiH mepaey apekemmepi MeH
UHXXeHepriep yYWwiH KyHObI pecypc 60sbin mabbinadkbl.

TYWIHLI CO3LEP: monmacmbipy, kemipcymexmep, ¢hrroudmep, KOMIo3UuUUsiibik Moders-
Oey, Korinekmop, MyHat eHOipy, ayblp KOMIOHEHMMep, MalwuHarblK OKbIMmy.

successful application of compositional simulation in the oil and gas industry.
Hydrocarbon characterization involves determining the composition and properties
of the different hydrocarbon fractions. However, the analysis of hydrocarbons can be time-
consuming and costly, making it difficult to obtain accurate results. This paper reviews
recent research on hydrocarbon characterization and compares the different methods used.
Lumping methods involve grouping similar compounds into a single component with
similar thermodynamic properties. The lumping process simplifies the compositional
analysis of hydrocarbons and reduces the number of components in the hydrocarbon model.
Several lumping methods have been proposed, including the key compound lumping
method, the statistical lumping method, and the SARA-based lumping method. The
key compound lumping method involves selecting a set of key hydrocarbons that are
representative of the hydrocarbon mixture, while the statistical lumping method groups
compounds based on their statistical similarities. The SARA-based lumping method groups
compounds based on their saturate, aromatic, resin, and asphaltene (SARA) content.
Materials and methods. For decades, the views of engineers and scientists of the
oil and gas industry have been focused on the study of oil and gas chemistry. A huge
number of papers have been published, including papers considering various methods for

I ntroduction. The accurate characterization of hydrocarbons is essential for the
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grouping oil components into pseudo-components and calculating properties for pseudo-
components. The high cost of compositional modeling and the exhaustive computing
power required are solved by grouping heavy oil components into pseudo-components.

1. Based on Danesh A. 1998. «PVT and Phase Behavior of Petroleum Reservoir
Fluids» (Vol. 47. Elsevier) and Whitson C. H., Brule M.R. 2000. «Phase Behaviory
(Monograph Volume 20. SPE Henry L. Doherty Series.), an algorithm was developed
for lumping calculations. Phase behavior calculations using cubic equation of state to
predict properties of reservoir fluid require components characteristics such as critical
pressure, critical temperature, acentric factor, binary interaction parameters. Separation
techniques including gas chromatography and distillation are not able to identify all
components in mixture, particularly, heavier than C7. These components are grouped in
heptane-plus fraction and next calculations are performed to simulate C7+ characterization.

Methodology:
The three parameters gamma distribution model is used for describing molar
distribution
M —-1)- 1exp( Ll T])
B
M) = , 1
10 5755 ®
Where I — gamma function and B is given by:
B = Mc74 — T’ (2)
14
The parameter T is a minimum molecular weight of the C7+ tail
The key parameter y controls the shape of f(M).
Change integration variable to:
M-z 3)
ﬁ )
Range of integration T <M < o changes to 0 < X <o
dx = —dM - dM = BdX, “4)
o (M —17)" lexp ( M/;T])
M)dM = f dx =, )
f ) B I(y) 4
f M—7r1 { [M—T ]} 1 X
o B U e
mey Texp(—X) ——=dX =1 ©)
0 F( )
xr1
F(X) ==, (7
=1
j FX)exp(X)dX =1, 3)
0
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Gauss-Laguerre quadrature

s n
[ Fwesnar =3 wPrar, ©)
0 k=1
n
Z Wk<”) =1, (10)
k=1
n n
Z Wk(n)ztotal = Ztotal Z Wk(n) = Ztotal» (1)
k=1 k=1
n
=Y W )
k=1
_ Mtotal 1 Xy_l (13)

)

B Ztotal F(V)

The only unknown in equations above is y. The range of vy is usually from 0.5 to 2.5.
In order to determine vy, the C7+ tail is constructed and density distribution curves with
different values of y are drawn in order to find the best match with the shape of the C7+.

T -

b=

aar-
fS -
§
3
™ e
IIIII...- e
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Picture 1 — Mole fraction VS Molar weight plot

The paper has introduced a correlation that can be used by hydrocarbon reservoir
engineers to simplify the analysis of heavy hydrocarbon fractions. This correlation can
reduce the time and computational resources required for simulation and enhance the
accuracy of results. The correlation's user-friendliness and simplicity make it an asset
for reservoir engineers who face difficulties analyzing heavy hydrocarbon fractions.
Consequently, this correlation can be a valuable tool for hydrocarbon reservoir engineers.
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2. «Lumped-Component Characterization of Crude Oils for Compositional
Simulation» Hong, K. C. (1982). The characterization of crude oil is a crucial step in the
process of reservoir simulation, which is used to predict the behavior of oil reservoirs over
time. In 1982, K. C. Hong proposed a lumped-component characterization method for
crude oils that simplifies the compositional analysis and enables more efficient simulation.

Hong's lumped-component characterization method is based on the concept of lumping
similar components together. The lumping process groups similar compounds into a single
component with similar thermodynamic properties, such as molecular weight, critical
temperature, and critical pressure. This simplification reduces the number of components
in the oil model and, consequently, reduces the computation time for simulation. In this
study, six different mixing rules were evaluated for characterizing the lumped C7+ fraction
from its constituent component properties.

The lumping process is achieved by selecting a set of key hydrocarbons that are
representative of the crude oil. The key hydrocarbons are chosen based on their molecular
structure, carbon number, and boiling point range. Once the key hydrocarbons are
identified, a series of lumping rules are applied to combine the similar compounds into
lumped components. The lumped components are then used to create a simplified oil
model for reservoir simulation.

Hong's lumped-component characterization method has several advantages in
reservoir simulation. The simplified oil model reduces the computational time required
for simulation, allowing for more extensive reservoir modeling studies. Additionally, the
simplified model is more manageable, making it easier to interpret the simulation results.

The lumped-component characterization method also enables the prediction of phase
behavior of crude oil in the reservoir. The lumped components are used to create an
equation of state that describes the thermodynamic behavior of the oil. This equation of
state is used to calculate the saturation pressure and temperature of the oil, which are
essential in predicting the phase behavior of the oil in the reservoir

3. "4 Generalized Correlation for Characterizing the Hydrocarbon Heavy Fractions"
is a paper published in 1985 by T H. Ahmed, G.V. Cady, and A.L. Story. The paper presents
a correlation for characterizing the heavy fractions of hydrocarbons, which are essential
for compositional simulation in the oil and gas industry.

The correlation presented in the paper is based on the molecular weight of the heavy
fractions and the total number of carbon atoms in the hydrocarbon mixture. The correlation
uses a set of coefficients that are determined through regression analysis of experimental
data. The experimental data used to develop the correlation includes the boiling point and
molecular weight of hydrocarbon samples. The regression analysis is used to determine
the coefficients that provide the best fit to the experimental data.

MW(n+1)+ — MW, (14)
Zn+ * ’
MW(n+1)+ - MW,

Zn =

where:
z, = mole fraction of component with numbers of carbon atoms of ¢, (i.e., z;, Zs, ... etc.)
MW, = Katz-Firoozabad: recommended molecular weight for component ¢,
MW,. = molecular weight of the ¢, — plus fraction as calculated by next equation
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MWy, = MWy, + 5 % (¢ = 7), (15)

¢, = number of carbon atoms

s = slope

The correlation presented in the paper provides a useful tool for the characterization
of hydrocarbon heavy fractions. The correlation simplifies the compositional analysis
of hydrocarbons, reduces the computational time required for simulation, and improves
the accuracy of the simulation results. The correlation's simplicity and ease of use make
it a valuable tool for hydrocarbon reservoir engineers, especially in cases where the
compositional analysis of heavy fractions is challenging.

4. "Heavy Fraction C7+ Characterization for PR-EOS" is a paper published in 2007
by G.F. Sancet. The paper presents a methodology for characterizing the heavy fraction
of hydrocarbons, specifically the C7+ fraction, using the Peng-Robinson equation of
state (PR-EOS). The paper provides a detailed description of the methodology and its
implementation, along with the results of its application to several hydrocarbon mixtures.

There are two modifications for EOS to determine C7+: Twu-Coon-Cunningham
and Twu-Tilton-Bluck.

Twu-Coon-Cunningham. This modification consider a new relation of the attraction
term: the o parameter, temperature and accentric factor. They propose the next equation:

Twu-Tilton-Bluck. Presents a volume-change factor for improving the liquid density
predictions. They propose the next equations:

€ = Vs,ceos — Vs,ra (17)
2
RT <1—(1—Tr)7> 18
Usra = (Tc> *Zpy ) (18)
c
19
UvaEOS_inCir (19)

Where:

Vs,CEOS = volume of saturated liquid calculated by a cubic EOS

Vs,RA = volume of saturated liquid calculated by Rackett’s equation

ZRA = Rackett’s parameter

The methodology presented in the paper involves the characterization of the C7+
fraction using PR-EOS based on its specific density and its molecular weight distribution.
The specific density of the C7+ fraction is determined using experimental data, and the
molecular weight distribution is determined using a novel algorithm based on the individual
molecular weights of the C7+ compounds. The algorithm takes into account the structural
differences between the C7+ compounds, allowing for a more accurate characterization
of the C7+ fraction.

Correlation for the C7+:

P[psia] = 82.82+653 exp(-0.007427MW) (20)
T[R] =-778.5+383.5 In(MW-4.075) 2D
To[R] = 194+0.001241 (T [R])!%¢° (22)
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The methodology presented in the paper provides a valuable tool for the
characterization of the C7+ fraction of hydrocarbons. The methodology is based on the
widely used PR-EOS, making it applicable to a wide range of hydrocarbon mixtures. The
use of experimental data for determining the specific density of the C7+ fraction and the
novel algorithm for determining its molecular weight distribution make the methodology
more accurate and reliable than previous methods. The methodology's accuracy and
reliability make it a valuable tool for various industrial processes that require the prediction
of hydrocarbon properties and behavior.

5. "Validation of Splitting the Hydrocarbon Plus Fraction First Step in Tuning
Equation-of-State" is a paper published in 2007 by Al-Meshari and McCain Jr. The
paper describes a methodology for tuning equation-of-state (EOS) models for hydrocarbon
mixtures, which involves splitting the hydrocarbon plus fraction into two subfractions
based on the molecular weight distribution. The paper presents the results of applying
the methodology to several hydrocarbon mixtures, and it provides a comparison of the
results obtained using the tuned EOS models with experimental data.

The methodology presented in the paper involves splitting the hydrocarbon plus
fraction into two subfractions based on the molecular weight distribution, with the first
subfraction containing the heaviest compounds and the second subfraction containing
the lighter compounds. The tuning process involves adjusting the EOS model parameters
using experimental data for the two subfractions separately. The paper presents the results
of applying the methodology to several hydrocarbon mixtures, including crude oil and
natural gas liquids.

The methodology presented in the paper provides a valuable tool for tuning EOS
models for hydrocarbon mixtures, improving their accuracy and reliability. The splitting
of the hydrocarbon plus fraction into two subfractions allows for a more accurate
characterization of the hydrocarbon mixture and a better estimation of its properties and
behavior. The use of experimental data for tuning the EOS model parameters makes the
methodology more reliable than previous methods that relied on empirical correlations
or simplified models.

6. "SARA-Based Lumping Scheme. An Application Example" is a research paper
published in 2019 by Altowilib and Fraim. The paper describes a lumping scheme based
on the SARA (saturates, aromatics, resins, and asphaltenes) analysis of crude oil for
improving the computational efficiency of reservoir simulation. The lumping scheme
reduces the number of components in the simulation model by grouping similar compounds
into lumped components based on their SARA fraction. The paper presents an application
example of the lumping scheme and compares the results with those obtained using the
original composition model.

The meaning of this study is that all dead oil is run to analyze the saturated,
asphaltenes, resins and aromatics in it, and from there compute heavy fractions C7+.

The methodology presented in the paper involves grouping similar compounds in the
crude oil into lumped components based on their SARA fraction. The lumping scheme
reduces the number of components in the simulation model and improves computational
efficiency without compromising accuracy. The paper presents an application example
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of the lumping scheme for a complex crude oil, comparing the results obtained using the
lumped component model with those obtained using the original composition model. The
comparison includes the prediction of phase behavior, viscosity, and API gravity.

The lumping scheme based on the SARA analysis of crude oil provides a valuable tool
for improving the computational efficiency of reservoir simulation without compromising
accuracy. The reduction in the number of components in the simulation model simplifies
the simulation process and reduces computational time, making the simulation more
practical for real-world applications. The application example presented in the paper
demonstrates the effectiveness of the lumping scheme for complex crude oils, providing
a benchmark for future applications.

7. "An Artificial Intelligence Approach to Predict Molar Compositions of Reservoir
Fluid Components" is a research paper published in 2019 by AlMatouq, Alabbad, and
Anifowose. The paper proposes an artificial intelligence (Al) approach to predict the molar
compositions of reservoir fluid components. The approach is based on a deep neural
network (DNN) trained on a large dataset of molar compositions and fluid properties. The
paper presents the methodology, validation, and comparison of the proposed approach
with existing methods for predicting molar compositions in reservoir fluid analysis.

The methodology presented in the paper involves building a DNN model trained
on a large dataset of molar compositions and fluid properties obtained from a range of
reservoirs. The model takes various input parameters, including reservoir temperature,
pressure, and other fluid properties, and predicts the molar compositions of reservoir
fluid components. The paper presents the validation and comparison of the DNN model
with existing methods for predicting molar compositions, including the use of empirical
correlations and thermodynamic models.

The proposed Al approach provides a valuable tool for predicting the molar
compositions of reservoir fluid components, improving the accuracy and efficiency of
reservoir fluid analysis. The DNN model can handle complex fluid mixtures and provides
a more accurate prediction compared to existing methods. The methodology is also
applicable to various reservoirs and can improve reservoir management by providing
accurate predictions of fluid behavior and properties.

Results and discussions. In this study seven studies with different methods were
described. For each study, the calculation algorithm was described and viewpoint
was given. The method based on studies Danesh A. (1998) and Whitson C. (2000) is
recommended as the main lumping algorithm for oil fields in Kazakhstan, due to the
minimized deviation from the actual data from fields and the use of the most common
and relevant relationships of oil chemical parameters. The initial data necessary for this
method are available at most of the known fields in Kazakhstan.

Conclusion. In conclusion, hydrocarbon characterization is essential for the successful
application of compositional simulation in the oil and gas industry. Lumping methods
and artificial intelligence approaches are two of the most commonly used methods for
hydrocarbon characterization. The choice of method depends on the complexity of the
hydrocarbon mixture and the accuracy required for the simulation results. The use of these
methods has contributed to significant advancements in the understanding of hydrocarbon
reservoir behavior and production optimization.
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Table 2 — Overall

Based on Danesh A. 1998.
«PVT and Phase Behavior of
Petroleum Reservoir Fluids» Introduced C7+ components lumping algorithm.
and Whitson C. H., Brule M.R.
2000. «Phase Behavior» study

«Lumped-Component Lumping method to group similar components of crude
Characterization of Crude Qils | oil into a smaller number of pseudo-components, which
for Compositional Simulation» | reduces the computational complexity and improves the
by Hong (1982) accuracy of reservoir simulations.

«A Generalized Correlation
for Characterizing the
Hydrocarbon Heavy
Fractions» by Ahmed, Cady,

Estimated the heavy fraction compositions of crude oils
based on the API gravity of the crude oil.

and Story (1985)

«Heavy Fraction C7+ The pseudo-component grouping method, which
Characterization for PR-EOS» uses a binary interaction parameter to improve the
by Sancet (2007) characterization of heavy hydrocarbons.
«Splitting the Hydrocarbon . . .
Plus Fraction First Step in Showed that splitting and lumping the C7+ fraction
Tuning Equation-of-State» could lead to better accuracy in predicting phase
E’ZYO'S;')MGSha” and McCain Jr. behavior and physical properties of reservoir fluids.
«SARA-Based Lumping Modified lumping method based on SARA analysis to
Scheme: An Application create a smaller number of pseudo-components that
Example» by Altowilib and -

Fraim (2019) accurately represent the crude oil.
«Artificial Intelligence . .

Approach to Predict Molar Artificial neural networks (ANNs) to predict the molar
Compositions of Reservoir compositions of reservoir fluid components. They trained
Fluid Components» by and tested the ANN on a large dataset of crude oil
AlMatougq, Alabbad, and samples and achieved accurate predictions.

Anifowose (2019)

To summarize, it is recommended to perform lumping calculations for Kazakhstani
oil fields based on the first reviewed method, in order to reduce cash costs and computing
power costs for compositional modeling, by developing software using algorithm from
this method.
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