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Abstract. Formation Evaluation not only plays an important role in oil and gas exploration but also in evaluating 
reservoirs. When the drilling operation has been completed, a decision is generally made between completing the well or 
plug and abandon the well. With the logging activity, then the decision can be taken considering the required data has been 
obtained from the log records. However, the determination of Water Saturation (Sw) cannot be obtained directly from log 
records, special methods are needed to find it according to the layer under study. In addition, the results of the log 
calculation will be used. The aim of this work is to obtain a hydrocarbon prospect layer (Net Pay), pore volume of 
hydrocarbons in the "S8" layer which can be used as a reference for further field development. Besides determining the 
appropriate method in calculating water saturation can be used as a reference in subsequent calculations in the "RS" field. 
Henceforth the parameters obtained are used to determine the Initial Oil Reserves using the Volumetric method. In research 
in Field R, there are 5 wells analyzed for the results of log records, namely Well RS-1, Well RS-5, Well RS-6, Well RS-2 
and Well RS-7 the depth is 7098-7300 feet. The layer studied from the five wells has Limestone lithology and is a shally 
formation, because the shale content (Vshale) for these five wells is more than 10%. Resistivity average around 4-12 Ωm. 
Therefore, the determination of Sw is carried out using the Indonesian Method. Based on the results of qualitative and 
quantitative validation, the Sw method chosen after being validated with core data, between Indonesia Formula and 
Simandoux, was chosen to be applied in the Field RS is Indonesia Formula. The net pay thickness of the five wells was 
obtained by cutting off Vshale, effective porosity, and Sw. In this paper, effective porosity, Vshale, and Sw cutoffs are 
used for 8%, 45%, and 70%, respectively. Taking into account the net pay thickness of 56.5 feet, Area Area=8104.56 Acre, 
and N/G=56.5/302 = 0.183, the Hydrocarbon Pore Volume (HPV) can be obtained, namely HPV = 14.83 MM Bbl. 

 

Keywords: Net pay, Vshale, Effective Porosity, Water saturation, HPV 
 
 

INTRODUCTION 
 

Oil and gas are non-renewable energy resources in the world. The oil and gas industry in Indonesia has experienced 
very advanced developments from year to year to meet the increasing domestic demand for fuel [1[. Comparison of 
domestic demand for crude oil to daily production is greater than domestic demand, to be able to full fill domestic demands 
is with increasing daily oil and gas production. The size of the daily production target that can full fill the demand must be 
balanced with increasing hydrocarbon reserves owned [2[. The increase in reserve value can be obtained by conducting 
explorations in new areas or updating data on existing fields so that re-analysis can be carried out in updating the reserve 
value supported by the addition of new data[3-5]. 

To be able to perform a reserve analysis with the addition of new data, it is necessary to analyze the properties of the 
physical properties of the reservoir rock. One of the methods that can be used to analyze the parameters of the physical 
characteristics of reservoir rocks is to perform petrophysic analysis using wireline log data. Parameters that affect the size of 
the reserve value are porosity, water saturation, and thickness of the hydrocarbon prospect formation. The aim of this work 
is to obtain a hydrocarbon prospect layer (Net Pay), pore volume of hydrocarbons in the "S" layer which can be used 
as a reference for further field development [6-8]. Besides determining the appropriate method in calculating water 
saturation can be used as a reference in subsequent calculations in the "R" field. Henceforth the parameters obtained 
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are used to determine the Initial Oil Reserves using the Volumetric method [9 and 10]. 
The oil and gas sector is the largest foreign exchange earner which is the backbone of national development, 

therefore it requires concrete efforts to continue to optimize production increase and develop new fields. With 
hydrocarbons produced, the Water Cut of a field will be even higher. With the higher water content, the smaller the 
production of hydrocarbons. 

 

METHODOLOGY 
 

The method for determining porosity is the density and neutron log data, the porosity calculation method uses a 
combination of density and neutron porosity, where the results will be validated with the porosity of the core. The 
method used to calculate Sw after two methods, namely Indonesia Formula with Simandoux, and after being 
validated with core data, Indonesia Formula was chosen to   calculate   Sw   in    the    RS    field.    The 
methodology shows the research flow diagram as shown in Fig. 1. 

 

FIGURE 1. Flowchart of Research 
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RESULTS AND DISCUSSION

Lithology in the hospital field is Limestone. This is one of the log data Well RS-6 in fig. 2 below.

FIGURE 2. Log RS-6/Zona S8

This data was obtained from routine analysis of the R core field which has a matrix density of 2.71 gr / cc. The 
average shale volume in the S8 Field RS formation is> 10%. With such a large volume of shale, it can be concluded 
that the formation on the hospital field is a shaly formation. The average shale volume was 14.7%, while the 
effective Porosity in the S8 field formation in the RS field ranged between 15-23% and the average effective was 
18.19%. Whereas the Rw price is done using the Picket Plot method as shown in Fig. 3 below.

FIGURE 3. Determining of Rw using Picket Plot 
RS Field
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Determination of Rw using Pickett Plot in the water zone in the Field RS. Rw was obtained in the water zone using 
a Pickett Plot, by plotting between resistivity vs. porosity, where a Rw = 0.151m was obtained at 77 °F. For 
calculation of Rw per depth a temperature gradient is required. This is because temperature affects the price of Rw. 
Sw calculation is done by two methods, namely Indonesia and Simandoux.

the water saturation value that has been obtained through calculations using the simandoux method and the 
Indonesian formula, still requires validation of the water saturation value obtained from the results of laboratory 
analysis of reservoir rocks. validation that is carried out using the results of core data analysis needs to be done to be 
able to find out the approach to the results of the water saturation analysis using this method to the real conditions 
below the surface. validation results can be seen in Fig. 4.

FIGURE 4. Sw Log Validated Using Core Data

However, after validation using core data, the results that are closer to the core are Indonesian Equations. This can 
be seen in Fig. 4, where the core data is overlaid in the log  recording  the  Sw curve of two methods, namely 
Indonesia Formula with Simandoux.

After the water saturation value has been obtained and validated against the core data, the parameter we need to 
obtain at the next analysis stage is the net thickness value or commonly referred to as net pay. Netpay is obtained after 
three parameters are cut off, Vsh, Ø, and Sw. How to determine the cutoff by making a graph Ø vs Volume shale, 
which will get the cut-off price Ø and cut-off Vsh. To determine the cut-off Sw, a graph is made between Ø vs Sw.

The data used to create a cut-off graph are clay volume values, porosity, and water saturation data obtained from 
logging analysis results or parameter values obtained from reservoir rock laboratory analysis. In addition to these data, 
production test data will also be used which will prove whether with the existing rock properties, the rock can still 
flow reservoir fluids.
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FIGURE 5. Cut off Vsh vs Ø RS Field

FIGURE 6. Cut off Ø vs Sw RS Field

From the two graphs added with the result of swabbing or DST, we get Cut off Vsh = 45%, Cutt off Ø = 8%, and 
Cutt off Sw = 70%. As shown in Fig. 5 and fig. 6, namely 45%, 8%, and 70%, the Netpay Field totally price is
56.5 feet. The average thickness is 11.3 feet.
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CONCLUSION 
 

Based on the results and analysis, as well as discussion, the conclusions of the study are as follows: Lithology in 
the R field is Limestone. This data was obtained from routine analysis of the R core field which has a matrix density 
of 2.71 gr / cc. The average shale volume in the RS Field S8 formation is> 10%. With such a large volume of shale, 
it can be concluded that the formation on the R field is a shaly formation. The average shale volume is 14.7%, while 
the Effective Porosity in the RS field S8 formation ranges from 15-23% and the average effective is 18.19%. The 
results of the calculation of water saturation (Sw) in this field use the Indonesia Formula method. The average Sw 
value in the R field, Sw is 38.35%. Netpay after having cut off three parameters namely Vsh, Ø, and Sw which are 
40%, 8%, and 70%, the Netpay Field R price is 56.5 feet. The average thickness is 11.3 feet. After the calculation 
result parameters are obtained, then the Original Oil In Place (Hydrocarbon Pore Volume (HPV) field R can be 
calculated by Volumetric Method. With an Area of Area = 8104.56 Acres, then HPV = 14.834 MM Bbl. 
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