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SUMMARY 

Method of classification terrigenous reservoir rocks on the example of Vygodska series Paleogene 
sediments at the North Dolynske field is proposed on the basis of method of calculation hydraulic units 
of flow (reservoir rocks). It is argued that the proposed variant groups of terrigenous reservoir rocks 
will significantly improve the efficiency of predicting the productivity of well sections, taking into 
account their significant heterogeneity and facial accessory 
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Introduction. Analysis of many years’ experience in exploration within the Inner Zone Precarpathian 
foredeep showed that the main oil and gas complexes are heterogeneous very complex multifaceted 
objects, which is caused by local changes in sedimentation conditions. 
Undoubtedly, further successful production of hydrocarbons within the deflection requires more 
detailed studies of such oil and gas strata, namely the study of geological formations in order to 
successfully predict their filtration and capacitive properties (FCP). 
The study of filtration-capacitance characteristics at reservoir rocks is devoted a huge number of 
publications, which mainly deals with the determination of porosity and permeability and modeling 
possible dependence between them. This approach has significant disadvantages when used in 
heterogeneous geological sections, since it is almost impossible to determine single correlation 
dependence for the entire interval. It does not give an opportunity to evaluate the quality of the 
reservoir rock taking into account the peculiarities of its heterogeneity. Thus, when using the standard 
prediction approach of FCP based on core study materials and geophysical well logging (GWL), it is 
obtained well know dependence between the porosity and permeability coefficients: Kpr=f(Kp). 
However, an analysis of obtained results indicates that the closest relationship (correlation coefficient 
is about 0,88) between Kpr and Kp is observed only for the reservoir sections, which is characterized 
by one of the lowest filtration properties. While for its high productive areas due to the large spread of 
points we get low correlation coefficients (0,20-0,42). Sometimes, when the porosity ratio of 
productive reservoir rock part is about 0,15, the permeability value is in the range of (0,15-32,0)ꞏ10-

12 D. That is, it changes more than 150 times, which may not be acceptable for a reliable FCP forecast. 
This led to the search for alternative methods of evaluation filtration-capacity properties in reservoirs, 
which, in turn, would allow to reach an acceptable level of evaluation FCP in reservoir by taking into 
account its heterogeneity. 
 
Presentation of the main research material.In the domestic literature, for solving these problems, 
the estimated classification of sand-siltstone oil and gas reservoirs with intergranular porosity are used 
(Khanin, 1973, Trubenko and Dubei, 2019, Fedoryshyn, D. et al., 2018). Its major disadvantage is the 
lack of control in change between porosity and permeability of rock within the selected reservoir 
classes, which is related to the qualitative approach of systematization porosity and permeability 
depending on the granulometric heterogeneity at terrigenous reservoir. While in the practice of 
foreign studies, this problem is solved in terms of the concept of hydraulic units of flow (reservoir) 
HU (Kaseem and Mike, 2005, Amaefule et al., 1993, p.205). 
In accordance with the wording, the hydraulic unit of the reservoir (flow) is defined as "...the 
representative elementary volume of the rock, in the middle of which the geological and petrophysical 
properties affecting the filtration of the liquid are mutually consistent and predictably different from 
the properties of other rocks...» (Amaefule et al., 1993, p.205). In addition to the petrophysical 
parameters, the hydraulic units have a spatial development and take into account the lithological and 
facial heterogeneity of the reservoir. Interestingly, one type of collector can be formed in different 
facies conditions, and often several hydraulic units of flow can be present within the same facies at a 
time. 
The allocation of hydraulic unit of flow is based on the calculation of parameter of the hydraulic unit 
Flow zone indicator (Amaefule et al., 1993, p.205) – this is the main parameter that characterizes the 
reservoir structure, the heterogeneity of its FCP and has a direct close relationship with its geological, 
petrophysical and facial characteristics of porosity and permeability obtained for specific core 
samples: 
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where m – porosity, parts of unit; k – permeability, ꞏ10-12D. 
 
The concept of hydraulic units implies that there are a limited number of collector types characterized 
by a unique average FZI. First of all, it is necessary to determine the number of such collector classes 
in a given FZI range for each of them. 
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For example, consider the terrigenous reservoir of Vygodska series at North Dolynske field. In 
general, it is considered that oil-rich reservoirs in Vygodska series are massive, thick-bedded, 
maintained an area sandstones with open porosity ranging from Kp = 0-20%, and absolute 
permeability ranges within (0,003-100) ꞏ10–12 D.  
Our detailed petrophysical studies of Vygodska series showed that these deposits (which were 
considered to be massive, maintained an area sandstones) are characterized by significant 
heterogeneity and weak consistency of petrophysical properties, for the study of which we have used 
the method of analysis filtration-capacity properties based on the concept of hydraulic collector types. 
So, on the basis of researches with use core material, interpretation of geophysical data researches, 
results of laboratory researches and calculation of hydraulic units of flow on the example of Vygodska 
series at North Dolynske field deposits, 3 classes of reservoir rocks Vygodska series are allocated 
which are characterized by close characteristics of the pore space. 
 

Table 1 Classes of rock collectors in Vygodska series at North Dolynske field 
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ІІІ 0,25-
0,39 

0,300-
0,171 

0,001-
0,58 

Clay-siltstone 
deposits 

 
The established types of rocks are characterized by the differentiation of parameter of hydraulic unit 
of flow, the homogeneity of filtration-capacity characteristics, the heterogeneity of petrographic and 
particle size distribution and facial accessory of the rocks. 
The first type of collector, that is, sandstone, with high collector properties is prevalent in the middle 
part of Vygodska series section. According to the description of the core material, these are 
sandstones of medium- and fine-grained typical deltaic deposits of paleo-rivers. 
The second type of reservoir is siltstone sand with an effective porosity of 0,38-0,19 and permeability 
(0,001-2,42) ꞏ10–12 D. 
The third type of collector is clay-siltstone with an effective porosity of 0.30-0.17 and permeability 
0,001-0,58) ꞏ10–12 D. 
Such distribution of the reservoir rocks type at Vygodska sediments by section is confirmed by the 
data from the well 5-ND, which is shown in Figure 1. 

 
Figure 1 Distribution of the reservoir rocks type at Vygodska sediments by section of well 5-ND 
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Conclusions.The systematization of FZI distribution, depending on the porosity and permeability of 
reservoir, taking into account the heterogeneity of its pore space, allowed us to develop a scheme for 
the classification of terrigenous reservoirs of Vygodska series at North Dolynske field based on the 
allocation of hydraulic units of flow. 
We believe that the proposed variant of groups for terrigenous reservoir rocks with the selection of 
their types, will significantly improve the efficiency of predicting the productivity well sections, 
taking into account their significant heterogeneity and facial accessory. 
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