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SUMMARY           

 
The study of collector properties characteristics of reservoir rocks of Lower Sarmatian deposits 
in the Khidnovytsia gas field was carried out. The porosity coefficients of reservoirs were 
determined by different methods of well logging on the basis of petrophysical modeling. 
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Introduction 
 
The petrophysical basis for determining the porosity coefficients of reservoirs according to the well 
logging data are correlations  dependences such as "core-core", "core-geophysics" between the 
porosity of Kp and geophysical characteristics: Pn, ΔΤ, ΔIγ, αps and others. Analysis of actual data of 
drilling results and on the core material of Khidnovytsia gas field the reservoir properties (Kp, Kpr, 
grain size analysis) under  surface conditions were determined. Researcher in conditions close to 
reservoirs were not conducted at that time, due to the lack of special laboratories. 
 
Such studies were conducted in the 1980s on extensive core material from other fields (Letniansk, 
Vyzhomliansk, Zaluzhansk, etc.) in the laboratories of IFNTUNG, UkrDGRI, IGGGK of the 
Academy of Sciences of Ukraine. Petrophysical parameters, which formed the basis of correlation 
dependences, are set for similar deposits in neighbouring exploration areas (Letnyanskaya, 
Vyzhomlyanskaya and others) [Hrytsyshyn, 2012; Rudko et al., 2008]. 
 
Method and/or Theory 
 
The porosity parameter RP for gas-bearing reservoirs was determined by the formula: 
 

Pp =
nzf

pz

РPpρ

ρ


,          (1) 

 
where ρpz, ρf - specific electrical resistance of the washed zone and the filtrate of the drilling field, 
Ohm • m; PP - correction for surface conductivity; Pnz is the parameter of residual gas saturation in the 
washed zone of the reservoir . For the aquifer Рnz = 1. 
 
The parameter Pnz was calculated by the formula: 
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where Kgz is the coefficient of residual gas saturation in the washed zone of the formation. For gas-
bearing reservoirs of this field Kgz = 0.3. 
 
The resistivity of the drilling fluid was determined by a laboratory resistivitymeter the samples of the 
solution taken during drilling. The values of ρs were refined according to the processing of the curve 
logging sounding curves. 
The resistivity of the drilling fluid filtrate was determined by the formula  ρf = 0,75 ∙ ρs. 
 
Anisotropic strata are characterized by the fact that the resistance of the washed zone according to the 
data of microlateral logging (MBC) is underestimated due to the significant clay content of sandy 
layers and the determination of CP according to MBC data did not give positive results. Thus, for the 
Lower Sarmatian deposits of Khidnovytsia area, the dependences established for similar deposits of 
Zaluzhany area were used. The dependence looks like this: 
 

Kp = 19.0845-3.1727 • H + 0.0426ρp/ρv,       (3) 
 

where ρn, ρv - respectively, the electrical resistivity of the formation, formation water PR, Ohm ∙ m; H 
- depth of formation, km. 
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The obtained values of Kpρ were compared with the data of KpAK, KpPS, KpGK and when they 
converged, the average porosity values were accepted. 
 
Porosity coefficients according to acoustic logging (AC) data were determined for clean and clayey 
reservoirs, corrections for compaction  less were introduced in the value of ΔT, and for clayey rocks - 
for the coefficient of  clayeyness was determined according to gamma-ray logging (GC). For this 
purpose, the dependences between the volume clay coefficient Kgl and the double difference 
parameter ΔIγ were used. The formula for this dependence is as follows: 
 

Kgl = 31.24 ∙ ΔIγ + 3.9848.         (4) 
 
To determine the CP according to the AK also were used the equation of the average time, taking into 
account the clay content: 
 

Kp =
Тsk -Тр 

Тsk -Тgl 
Кgl

Тsk -Тр 

Тsk -Тpl 









,       (5) 

 
where ΔTpl, ΔTgl, ΔTsk, ΔTp - respectively, the interval time in the formation, in clays, skeleton and 
drilling fluid.. РTr accepted 640ms / m. 
 
Estimation of porosity according to the method of PS is possible for terrigenous collectors with clay 
cement of scattered type. The presence of other cements (carbonate, ferrous, etc.) in the rock is not an 
obstacle if their number is small compared to clay. 
 
The correlation between the relative amplitude αps and Kp is obtained by comparing these parameters 
in the reservoirs for which Kp is determined by other methods, or according to the core data. For the 
deposits of the Khidnovytsia field we used the dependence αps = ƒ (Kp), constructed for the Lower 
Sarmatian deposits of the Bohorodchany gas field [Kurovets, 2000]. Since the thickness of individual 
sand layers at a given deposit is small and the PS curve in such intervals is largely levelled up, we 
used the parameter αGC = 1-ΔIγ equivalent in amplitude instead of the αPS parameter. The 
relationships between these parameters and porosity are as follows: 
 

Kp = 19.7 αps + 4.74,          (6) 
Kp = -33.9ΔIγ + 26.          (7) 
 

where αPS is the relative amplitude of the PS; ΔIγ is a doubled difference parameter determined 
according to the gamma-ray logging. 
 
The latter formula is presented for sandstones with the presence of scattered clay and layers with a 
thickness exceeding 0.8-1.2 m. 
 
To construct the graphical dependence αps = ƒ (Kp) for the reservoirs of Khidnovytsia area, sandstone 
layers with minimal clay content and maximum porosity were interpreted. Such are the sandstones in 
the cover of the horizons ND-3 and ND-4. The porosities obtained as a result of the interpretation of  
lateral logging data and related to the laboratory porosity data are the basis for constructing the 
dependence PS = ƒ (Kp) (see table 1 and Fig. 1). 
 
Construction of the dependence αps = ƒ (Kp) and determination of correction factors for a single base 
layer was carried out in the following sequence: 
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1. In the well, the keylayer, which has the greatest porosity in area, a graph of the dependence αps = 
ƒ (Kp). This graphical dependence was chosen as the basis when constructing the graph of  the 
dependence for the whole area 
 
2. The next well was selected with such porosity parameters that the maximum values of PS and Kp 
were within the range of change of these values in the main well. Knowing the value of Kp of the key 
layer of the next well by the graphical dependence αps = ƒ (Kp) of the "main" well on the ordinate axis 
we find the value, which we take as a coefficient by which we must multiply the relative values of αps 
in the next well. A similar procedure is performed with other wells. 
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Figure 1 Dependence of αps = ƒ (Kp) for Lower Sarmatian deposits of Khidnovytsia deposit 
 
Therefore, we recommend to use the dependence (6) to calculate the porosity according to the PS. 
 
In the presence of the AK method, the obtained values of Kp according to the data of this method, the 
method of resistance and PS (GC) were compared and accepted as average with minor differences. 
 
Conclusions 
 
With more significant differences, the AK method was preferred. 
 
The best criterion for assessing the accuracy of porosity determination is the comparison of the values 
of porosity coefficients determined both by the core data and by the well logging methods. We used 
the core material data to a large extent. But in most cases, the core was carried out in insufficient 
quantities and is not always representative in terms of estimating the porosity of the entire thickness 
of the layers under consideration and to assess the accuracy of the established values is not possible. 
Therefore, such an assessment is possible according to the well logging complex. The best method is 
acoustic logging. But in the old fund of wells such a method is rare. Acoustic logging was carried out 
in producing wells, namely in St. 139, 143, 145, 146, 202, 304, 400. Therefore, in these wells we took 
the average values of porosity according to AK and GK. Highter porosity values were obtained by the 
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resistance method. But in most cases, the average values of the methods of AK, GK and resistance 
(multidimensional dependences). In the presence of core materials, they were compatible with each 
other. In heavily clayey horizons, the PS (GC) method was preferred. 
 
Table 1 Comparison of αPS data with the porosity of sandy layers 

№№ 
well 

Formatoin 
interval, m 

Кp
lab, 

Кp
lld, % 

Кp
оп, % 

ΔUps, 
мВ 

ΔUps
max, 

мВ 
αps 

Correction 
factor per unit 
resistance of 

the formation 
36 826,0-839,0 31,0 31,0 64 64 1,0 1,0 
36 839,0-844,4 27,0 31,0 55 64 0,86 1,0 
36 846,0-862,0 28,0 31,0 62 64 0,97 1,0 
36 862,0-902,0 25,0 31,0 54 64 0,84 10,0 
36 946,0-956,0 24,5 31,0 50 64 0,78 1,0 
36 1032,0-1038,0 21,0 31,0 38 64 0,60 1,0 
36 1038,0-1089,0 21,5 31,0 39 64 0,61 1,0 
32 958,0-973,0 25,0 26,0 61 68 0,90 0,86 
32 973,0-992,0 26,0 26,0 68 68 1,0 0,86 
32 1034,8-1056,0 22,0 26,0 45 68 0,66 0,86 
32 1056,0-1072,0 16,5 26,0 30 68 0,44 0,86 
32 1236,0-1252,0 20,0 26,0 38 68 0,56 0,86 
28 781,0-792,0 26,0 26,0 40 40 1,0 0,86 
28 832,0-848,0 25,0 26,0 38 40 0,95 0,86 
34 916,0-927,0 26,0 26,0 42 40 1,0 0,86 
34 1020,0-1031,0 21,0 26,0 31 40 0,73 0,86 
34 1254,0-1270,0 19,0 26,0 24 40 0,57 0,86 

101 965,0-979,0 26,0 26,0 40 40 1,0 0,86 
101 979,0-999,0 22,0 26,0 30 40 0,75 0,86 
106 1000,0-1051,0 25,0 25,0 52 52 1,0 0,81 
106 1099,0-1133,0 17,0 25,0 25 52 0,48 0,81 
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