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INTRODUCTION

Cluster analysis is a statistical method that
divides a set of objects into homogeneous
groups. The main focus of this study is on a
statistical methodology that is called principal
component analysis (PCA). The main purpose of
principal component analysis (PCA) is to reduce
the dimensionality of a high-dimensional data
set comprising a large number of interrelated
variables and at the same time to retain as much
as possible of the variation present in the data
set [1,2].

In this study, using reservoir geochemistry,
studies have been conducted on the evaluation of
Sarvak reservoir connectivity. Sarvak Carbonate
Formation (Albian-Turonian) is the second largest
reservoir formation in the southwest of Iran
after the Asmari (Oligo-Miocene), which it has a

significant portion of hydrocarbon reserves. The

Accepted: September/18/2019

Sarvak Formation consists of shallow ramp/low-
gradient shelf facies. [3]

The main purpose of this study is reservoir
connectivity analysis (RCA) of Sarvak by the oil
fingerprinting and biomarkers data to detect
compartments and separate petroleum groups.
This comparison has been implemented by
several methods of cluster analyses. The
principal component analysis (PCA) method is

more suitable and more effective in this study.

Methodology

This study is based on the analysis and study
of eleven oil samples from 5 wells in one of
the oil fields of southwest Iran. Due to the
small differences between the alkanes in the
gas chromatography of the samples, for the
precision of their comparison, high resolution

gas chromatography (HRGC) method was used



[4]. This will lead to that invisible peaks appearing

in higher-resolution gas chromatographs and
increasing the precision of study. In this study,
the selected peaks are C9 to C20 normal
alkanes. This range of hydrocarbons is part of
the light oil sector and appears well in most gas
chromatographs. Then, the ratio of the height of
the pair of peaks was calculated. Also, using the
mass spectrometer, the biomarkers achieved to
oil-oil correlation such as the series of steranes,

diasteranes, terpanes and isoprenoids.

RESULTS AND DISCUSSION
Before performing the PCA, HCA and K-mean

methods on the data, first, the comparison

s

Petroleum Research, 2020(February-March), Vol. 29, No. 109

of the peak ratio and biomarkers with a star
(polar) diagram was analyzed. In this plot, due
to the large variables, the curves have many
overlapping points in many places. On the other
hand, by performing the K-means method on
gas chromatography data, it was determined
that the separation of oil families from each
other is exactly the same as clustering by PCA
and HCA. However, there is little difference for
biomarker data, which the difference lead to the
ineffectiveness of this method for Biomarkers in
this study.

Figures 1 and 2 illustrate the PCA method for
biomarkers and gas chromatography peak ratios

respectively.
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Figure 1: Principal Component Analysis for biomarker data from oil samples.
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Figure 2: Principal component analysis for gas chromatography peak ratios from oil samples.
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As shown in Figures 1 and 2, three oil groups are
identifiable. But the PCA method surprisingly
show that this clustering is based on different
levels of maturity. Figure 3 (a and b) shows
the direct relationship between PC1 axis and
biomarker maturity parameters. Therefore,
cluster analysis based on these data as well as
evaluation of the Sarvak reservoir connectivity in

this study is impossible.
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Figure 3: a: Cross-plot of PC1 axis against Ts/Ts +Tm. b:
cross-plot of PC1 axis against BB/aa+ BB C29 sterane.

CONCLUSIONS

In this study, three types of statistical methods
such as principal component analysis (PCA),
hierarchical cluster analysis (HCA), K-means
in order to data clustering, detection of the
connectivity of the Sarvak reservoir and the
identification of separate petroleum groups have
been used. Finally, PCA method was identified

as one of the best methods for data clustering

in this study in comparison with other methods.

The main reasons for choosing this method as
the best statistical method in this study are as
follows: (1) the PCA graphs plotted for biomarkers
are very similar to the PCA graphs plotted for the
peaks of gas chromatography from the same
samples, and (2) some statistical methods such
as star diagrams and K-means have low accuracy
in data clustering.

After performing PCA method, although it was
found out that the data for the cluster analysis
in this study have been influenced by the
maturation, however with considering the other
parameters obtained, presence of different oil
families might indicate no/weak connectivity
between the Saravk reservoirs in the studied oil
filed.
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