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SUMMARY 

The question of the dynamics of the formation of the invaded zone is considered. The data of 
dynamic changes in well logging data from the moment of its drilling, depending on the 
logging date, are presented. The physical aspects of changes in logging data during the 
formation of the invaded zone are investigated. In particular, a description of the change in 
the geoelectric parameters of the invaded zone during its formation is given. 
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Introduction 
 
As long as the main production of hydrocarbons is carried out by the borehole method, logging will 
remain the main method for determining in which formations oil and gas are located and at what speed 
they can be produced from there. It should be understood that productive formations are reservoirs. 
Moreover, among all logging methods, electrometry is the main method (electric and induction 
logging are the main ones) (Karpenko et al., 2020, 2021; Myrontsov 2012, 2018; Myrontsov et al., 
2021a, 2021b). There are others field methods of mineral exploration, but they only precede drilling 
and well logging (Burahovich and Kushnir, 2016). Besides the tasks of field geophysics associated 
with the drilling and operation of oil and gas wells also have a significant environmental aspect 
(Іatsyshyn et al., 2020; Kyrylenko et al., 2020; Yatsyshyn et al., 2019; Zabulonov et al., 2021; 
Mergner et al., 2017). And in this they are similar to the tasks of assessing the environmental impact 
of post-mining (Anpilova, 2021a, 2021b; Anpilova et al., 2021a, 2021b). 
 
Relevance and problem statement  
 
After drilling, the recovery of hydrocarbons occurs from the fractures. Subsequently, with an increase 
in the pressure drop, drainage is provided by the pore structure of the reservoir. It should be borne in 
mind that the maximum fractured porosity can reach 1-1.5%. The hydrocarbon composition of oil has 
a significant effect on the electrical parameters. The presence of oil for electrical in surface-active 
acids leads to a change in the magnitude of the surface tension at the phase boundary between 
hydrocarbon-water or hydrocarbon-mineral particles. These factors can significantly increase the 
resistivity. On the other hand, complex spatial distributions of resistivity can arise in the zone of 
penetration of productive reservoirs. 
 
For example, if a hydrophilic bed is opened: various processes of development of events are possible. 
So, if the formation water is firmly connected with the rock skeleton, then oil is displaced from the 
pores by a water mud penetrating from the well. In this case, in most cases, resistivity increases in the 
near-wellbore region of the formation. And only in some deposits is the downward penetration 
detected.  
 
Results 
 
During the study, the change in the following parameters was investigated: apparent resistivity 
measured by sounding lateral logging probes, apparent resistivity of lateral logging, apparent 
resistivity of microprobes, apparent conductivity of a low-frequency logging probe, caliper logging, 
potential of arbitrary polarization, gamma-ray logging data, neutron data. 
 
Geoelectric models of productive formations at different points in time after drilling have been built.  
However, due to the need for brevity of presentation and trade secrets of some data, all data cannot be 
given in the work.  
 
In Fig. 1 shows the recordings of the spontaneous polarization curve made at the same interval with a 
weekly difference. The figure clearly shows the formation of the reservoir, for which the geoelectric 
model was built at the time of the first logging and a week later.  
 
In Fig. 2 shows the records of the gamma-ray log (in normalized units) made on the same interval with 
a difference of a week. In Fig. 3 shows the records of the caliper curve (in meters) made at the same 
interval with a weekly difference.  
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The results obtained make it possible to confirm the assumption that the peculiarities of the formation 
of the invasion zone are also explained by the fact that high molecular weight acids present in oil in 
very small amounts are capable of creating highly stable emulsions when interacting with an aqueous 
drilling fluid filtrate containing ions of alkaline additives. These processes lead to isolation of filtrate 
by oil films and to an increase in resistivity in the penetration zone, despite the displacement of non-
conductive oil by a conductive solution. This circumstance makes it difficult to assess the porosity of 
the formation from the data on the parameters of the invaded zone using galvanic methods. It should 
be noted that after the interpretation of the electrometry complex (lateral logging, lateral logging, 
induction logging), the stated thesis was confirmed for all wells for which logging data were used at 
different time periods from drilling. 
 
This work could not have been completed without the use of some original approaches to solving 
problems of mathematical physics (Trofimchuk et al., 2021a, 2021b). 
 

 

 

Figure 1 Records of the spontaneous polarization 
curve made at the same depth interval. Time 
interval between entries: week. 

Figure 2 Records of the gamma-ray log (in 
normalized units) made at the same depth 
interval. Time interval between entries: week. 
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Conclusions 
 
In the course of a long and laborious work, material was collected from several wells in which logging 
was performed at various intervals after drilling. On the basis of the materials obtained, the question of 
the features of the formation of the invaded zone was investigated. In particular, the physical aspects 
of changing the data of various types of logging during the formation of the invaded zone have been 
investigated. A description of the change in the geoelectric parameters of the invaded zone during its 
formation is given. 
 

 

Figure 3 Records of the caliper curve (in meters) made at the same depth interval. Time interval 
between entries: week. 
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