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ABSTRACT :Oil and natural gas are natural resources that represent a very important source of income for 

any nation. In general, the countries that have such resources, establish the collection of government 

participation in their production. The COVID-19 pandemic has accelerated people's perception of the need to 

use cleaner energy sources. Natural gas is the fuel with the least environmental impact among fossil fuels, and 

will help to achieve a cleaner energy matrix. The precise pricing of natural gas is an important factor for the 

correct payment of government royalties for the better society welfare. This paper work proposes a pricing 

methodology for the natural gas produced based on the composition of the natural gas actually deriving from 

the producing wells. The methodology was able to influence the pricing of natural gas more immediately, the 

composition variations in the production process. This aspect of the proposal best complies with the objectives 

of government participation. 
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I. INTRODUCTION 

I.I - THE IMPORTANCE OF NATURAL GAS IN THE WORLD ENERGY MATRIX 

The energy sector is vital for socio-economic development, with the progress of a country and adequate 

access to energy being inseparable (CAMPOS et al., 2016). The pandemic caused by COVID-19 has changed 

the way people are perceiving the world, allowing, for the first time, in several regions of the planet, to 

experience relatively cleaner environmental conditions. On the other hand, the resumption of economic 

activities will be more concerned with finding new sources of cleaner energy and seeking sources of public 

revenue, which may include an increase in the collection of taxes on fossil fuels (SARKIS, et al., 2020). 

In the search for clean energy sources, natural gas appears as one of the alternatives. It is estimated that 

the global production of natural gas could reach a peak of production around 6.1 x 1012 m³/year in 2060, in a 

more optimistic scenario, while in more pessimistic scenarios, the production of natural gas would already have 

reached its peak in 2019, at a production rate of 3.7 x 1012/year (WANG, BENTLEY, 2020). 

Considering the characteristics of cleaner-burning of natural gas concerning other fossil fuels, it should 

remain in a leading position in applications such as residential and commercial heating, electricity generation, 

and industrial heating processes (CASTANEDA, 2018 and AL- SOBHI, ELKAMEL, 2015). The International 

Energy Agency, IEA, estimates that the demand for natural gas will recover quickly from the fall that occurred 

in 2020, and that the demand should rise by almost 3% in 2021, reaching a level of 14%, above the levels of 

2019 in 2030 (IEA, 2020). 

 

I.II - GOVERNMENT PARTICIPATIONS AND ROYALTIES 

Petroleum and natural gas extracted from the subsoil are finite natural resources, being state-owned in 

most countries, including Brazil, state-owned. These resources are an important source of income for the 

countries, and the governments of the oil and natural gas producing countries have established, throughout the 
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discoveries that occur in their territories, that their exploration must give rise to the payment of government 

participation, so that future generations, when such a resource no longer exists, may benefit (LIMA, 2007). 

Government participation is a way for governments to participate in the economic results of oil 

activities, to compensate society for the exploitation of a non-renewable natural resource. Since in other 

economic activities, governments take ownership of only taxes paid, in activities of exploration and production 

of oil and natural gas, in addition to ordinary taxes, government participation is established as a source of 

additional resources (NETO, 2014). 

Royalties are one of the forms of government participation that can be applied to the production of oil 

and natural gas (LUO DONGKUN et al., 2010). In Brazil, the royalties charged were established by Federal 

Law nº. 9,478/1997, and are defined as rates ranging from 5 to 10% on the value of the production carried out 

each month (POSTALI, 2009 and SEABRA et al., 2015) for the concession regime, and 15% for the production 

sharing regime (BRASIL, 2020). 

Royalties are calculated based on the volume of oil or natural gas produced, and the hydrocarbon 

reference price. The volume produced must follow the standards and technical specifications established in each 

country. For example, in Brazil, the requirements defined in Joint Resolution ANP/Inmetro nº. 1/2013 must be 

met, and in Norway, the normative instrument that must be met is the Regulation on the measurement of oil for 

tax purposes and for the calculation of the CO2 tax of the Norwegian Petroleum Directorate, the NPD (NPD, 

2020). 

 

I.III - NATURAL GAS REFERENCE PRICE 

Each country determines how the reference price to be used for the calculation of royalties, will be 

determined. Especially in the case of natural gas, some countries use the price of natural gas at the point of 

delivery, as in Argentina, Ecuador and Norway; in Brazil, the price used is that of natural gas that emerges from 

producing wells, and not the one received at some delivery point. 

In Argentina, the price of the natural gas produced used for the pricing and calculation of royalties is 

the selling price of natural gas, that is, the sum charged in the operations of companies with third parties. In case 

of no such price, it is used the current value of the product in the domestic market at the time of sale or 

industrialization (ARGENTINA, 2020). In Norway, the price of natural gas, for the purpose of pricing and 

calculating royalties, is based on the quantity and value of natural gas produced at the point of departure of the 

production area, that is, at the point of sale of natural gas (NPD, 2020). 

Brazil uses, as a rule, to price natural gas for the calculation of royalties the ANP Resolution nº. 

40/2009 (ANP, 2020). The National Agency of Petroleum, Natural Gas and Biofuels - ANP - is the body 

responsible for the regulation and inspection of oil and natural gas exploration and production activities 

(BRASIL, 2020). The ANP is responsible for establishing the methodology that should be used to price natural 

gas to establish the value of government stakes. Such an assignment should not be mistaken for pricing natural 

gas for marketing purposes. The sale price of natural gas is freely defined by the company that produces it, 

without any intervention by ANP. 

ANP Resolution nº. 40/2009, considered a milestone in the pricing of natural gas in Brazil, established 

that the calculation must be made according to the products that can be obtained from its processing. However, 

the Resolution does not clearly and objectively define how the natural gas stream on which the pricing will be 

applied should be determined. 

 

I.IV - PRIMARY PROCESSING OF NATURAL GAS. 

Natural gas is produced from wells of non-associated natural gas, natural gas associated with oil, and 

condensate (ABDULRAHMAN et al., 2015). In this way, the production from the wells is directed to the 

facilities that will affect the separation of natural gas from other hydrocarbons produced and water (ALVES, 

GOMES, 2007). 

 

Primary processing of natural gas is a part of common processing at production facilities, and typically 

includes (i) stabilization, (ii) removal of acid gas, (iii) (H2S, NOx and SOx), (iv) dehydration, and (v) separation 

of liquids from natural gas. (AL-SOBHI, ELKAMEL, 2015 and PARK et al, 2014). 

Due to the characteristics of the production and primary processing of natural gas in marine production 

units, several streams of natural gas produced coexist. Figure 1 presents a simplified example of hydrocarbon 

flow on a marine production platform. 
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Source: Adapted from ANP, 2020. 

Figure. 1 - Example of flow of natural gas streams generated on a offshore production platform. 

 

In the installation example in Fig. 1, the natural gas produced is present in currents number 1, 3, 4 and 

14. These currents represent the natural gas that is being burned in the installation for safety reasons (currents 1 

and 14) the o natural gas consumed as fuel in the installation itself, for energy generation (chain 3), and natural 

gas that is being made available to the consumer market (chain 4). Considering that these streams are in a 

different location from the primary processing plant, each of them will present a different composition for 

natural gas. 

 

I.V - NATURAL GAS PRODUCED X EXPORTED NATURAL GAS (AVAILABLE) 

Considering that natural gas production facilities are always associated with primary processing, and, 

consequently, that there are different streams of natural gas, all of which are streams of natural gas produced, the 

difference must be established between the natural gas that is actually produced, the natural gas that is made 

available to the consumer market. 

Taking as an example the installation described in Figure 1, the natural gas produced in fact has a non-

real composition, since the theoretical calculation of its composition includes currents 1, 3, 4 and 14, of different 

compositions. In order to make it clearer, Table 1 presents the compositions of the different currents calculated 

in December 2018 of Platform P-52, which produces the Roncador field, in the Campos Basin, in the State of 

Rio de Janeiro, Brazil. 

 

Table. 1 - Composition of natural gas streams from the offshore production platform P-52, in December 

2018. Source: Adapted from ANP, 2020. 

Composition 

LOCATION IN THE PROCESS PLANT 

EXPORT (4) 

LOW 

PRESSURE 

FUEL (3) 

HIGH PRESSURE 

FUEL (3) 

HIGH PRESSURE 

FLARING (1) 

LOW PRESSURE 

FLARING (14) 

N2 0,8399 0,9513 0,9586 2,6143 0,6324 

CO2 0,1972 0,2242 0,2171 0,3594 0,3452 

C1 66,1744 74,1565 73,9963 65,9034 55,6569 

C2 11,2423 11,3003 11,2971 11,0319 12,8669 
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C3 9,8838 8,2772 8,1788 9,1103 14,2835 

iC4 2,0945 1,2296 1,1986 1,8507 2,9602 

nC4 4,9564 2,4288 2,3331 4,3628 6,6369 

iC5 1,3675 0,3709 0,3886 1,2497 1,4724 

nC5 1,7777 0,4699 0,4744 1,7038 2,2021 

C6 0,8746 0,1635 0,2215 0,5947 1,3942 

C7 0,3672 0,0645 0,2014 0,4189 0,8286 

C8 0,1115 0,0474 0,1914 0,2410 0,3271 

C9 0,0686 0,1516 0,1829 0,0824 0,2813 

C10 0,0443 0,1642 0,1601 0,0370 0,1122 

H2O 0,0000 0,0000 0,0000 0,0000 0,0000 

He 0,0000 0,0000 0,0000 0,0000 0,0000 

O2 0,0000 0,0000 0,0000 0,4398 0,0000 

CO 0,0000 0,0000 0,0000 0,0000 0,0000 

H2 0,0000 0,0000 0,0000 0,0000 0,0000 

Ar 0,0000 0,0000 0,0000 0,0000 0,0000 

 

It can be seen in Table 1 that the compositions at the various points of the process plant are different, 

and none of them is equal to the composition of the natural gas produced on the P-52 platform taken as an 

example. Stream 4 of natural gas exported from the platform, which is the stream made available in Argentina, 

Ecuador and Norway, would be the stream to be priced for purposes of calculating royalties. In Brazil, although 

the ANP Resolution nº. 40/2009 has the rules for the pricing of natural gas, it does not determine which stream 4 

of natural gas produced should be priced. 

According to the explanations above, the objective of this paper is to propose a methodology to price 

the natural gas produced for the calculation of government stakes in offshore fields producing natural gas in 

Brazil, which will be validated by choosing a model field so that the variations in the composition of natural gas 

are immediately reflected in the price of natural gas. According to the ANP Resolution nº. 40/2009, companies 

producing natural gas should update the composition that is used for pricing only if the higher calorific value 

has a variation over 5%. 

 

II - METHODOLOGY 

II.I - CLASSIFICATION OF CHAINS 

The streams can be classified into two groups, according to the number of producing fields that 

originated them. Compositional streams from more than one producing field will be considered as mixed 

streams, and streams from a single producing field will be considered as simple streams. For the choice of the 

field to be used as a model for the application of the proposed methodology, considering the sharing of the 

installations, in this paper work the streams of natural gas produced will be called either mixed or simple 

streams, and for this last classification there is still a subdivision into single or multiple. 

Regarding the different origins of natural gas in the composition of a single stream, it is emphasized 

that the simple streams can be subdivided into a single stream and multiple streams. The simple stream whose 

origin of the natural gas that composes it, belongs only to a producing reservoir, having the same physical-

chemical characteristic of the natural gas produced, being considered as a single simple stream. The simple 

current is composed of natural gas from the same producing field, but coming from different reservoirs, 

presenting different physical-chemical characteristics, which are called multiple simple currents. 

 

II.II - CHOICE OF MODEL FIELD 

The field chosen to demonstrate the methodology for defining the natural gas stream for the purpose of 

applying the existing pricing rules, was the Roncador field. The field is offshore, located in the Campos Basin, 

facing the States of Rio de Janeiro and Espírito Santo, in  Southeastern Brazil. This field started its production in 

January 1999, and it is in water line ranging from 1,500 to 1,900 meters in depth, and has a development area of 

397.6 km². Figure 2 shows the location map of Campo de Roncador in the Campos Basin, in Brazil. 

 



American Journal of Engineering Research (AJER) 2022 
 

 
w w w . a j e r . o r g  

w w w . a j e r . o r g  

 

Page 10 

 
Figure 2 - Roncador Field Location Map (ANP, 2020). 

 

The Roncador field currently has four platforms in production, the P-52, the P-54, P-55 and P-62. Each 

production unit produces a different reservoir, each of which produces natural gas with different characteristics. 

The P-52 platform has the following natural gas streams: exported gas, high pressure fuel gas, low 

pressure fuel gas, high pressure burnt gas, low pressure burnt gas, burner pilot, assist gas and imported gas. The 

P-54 has natural gas streams: exported gas, high pressure fuel gas, low pressure fuel gas, high pressure burnt 

gas, low pressure burnt gas, burner pilot, assistance gas and imported gas. 

In the case of P-55, the natural gas streams are as follows: exported gas, high pressure fuel gas, low 

pressure fuel gas, high pressure flared gas, low pressure flared gas and imported gas. The P-62 platform has 

natural gas streams: exported gas, high pressure fuel gas, low pressure fuel gas, high pressure flared gas, low 

pressure flared gas and imported gas. 

As described, each stream of natural gas on each platform represents a part of the natural gas produced 

from the Roncador field. The stream of natural gas produced by the Roncador field is considered to be a simple 

multiple stream, as the production comes from multiple reservoirs, with different compositions. 

The Roncador field has four producing reservoirs, with API grade variation of the oil produced from 18 

to 31 API grade. Each reservoir represents a production module, and in each of them, one of the platforms that 

carry out the production of the field is allocated. In module 1A, P-52, in module 2, P-54, in module 3, P-55 and 

finally, in module 4, P-62. 

The choice of the Roncador field as a model for the use of the proposed methodology is due to the fact 

that there is the formation of simple and multiple streams of natural gas produced. 

 

II.III - PROPOSED METHODOLOGY FOR DETERMINING THE NATURAL GAS REFERENCE PRICE 

The calculations were made according to data collected in the year 2018 of daily production of natural 

gas and chromatographic analysis of all streams of natural gas produced from the four platforms of the 

Roncador field. 

 

From the volumes and compositions determined for each day, the equivalent compositions of each 

fraction of natural gas are calculated for each stream of natural gas in the month, measured at their respective 

measurement point, for each of the platforms in the Roncador field, using equations (1) and (2). 

 

𝐶𝑒𝑞/𝑚𝑜𝑛𝑡 ℎ =   (%𝑉𝑜𝑙 ×𝑛
𝑖=1 𝐶𝛼)                (1) 

Where: Ceq/month - is the equivalent composition of fraction α in the natural gas stream i for the month; %Vol - is 

the percentage of the volume of natural gas produced from stream i for the day in relation to the volume of 
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natural gas produced from stream i in the month; and Cα - is the equivalent composition of fraction α in the 

natural gas stream i for the day of the month. 

%𝑉𝑜𝑙 =  
𝑉𝑖

𝑉𝑡
        (2) 

Where:%Vol - is the percentage of the volume of natural gas produced from stream i for the day in relation to 

the volume of natural gas produced from stream i in the month; Vi - is the volume of natural gas produced from 

stream i for the day in the month; and Vt- is the total volume of natural gas produced from stream i for month. 

With the equivalent composition of each fraction α of natural gas per month of each stream of natural 

gas produced, the equivalent composition per month of each platform is calculated, using equations (3) and (4). 

 

𝐶𝑒𝑞  𝑈𝐸𝑃/𝑚𝑜𝑛𝑡 ℎ =  (%𝑉𝑜𝑙𝑈𝐸𝑃 ×𝑛
𝑖=1 𝐶𝑒𝑞 )       (3) 

Where: Ceq UEP/month is the equivalent composition of fraction α in the natural gas stream for platform j for the 

month; %VolUEP is the percentage of the volume of natural gas produced from stream i for the month in relation 

to the volume of natural gas produced from stream in platform j in the month; and Ceq is the equivalent 

composition of the fraction α in the natural gas stream i for the day of the month. 

%𝑉𝑜𝑙 𝑈𝐸𝑃 =  
𝑉𝑜𝑙

𝑉𝑜𝑙  𝑡 𝑈𝐸𝑃
   (4) 

Where:%VolUEP is the percentage of the volume of natural gas produced from stream i for the month in relation 

to the volume of natural gas produced from stream i on platform j in the month; Vol is the volume of natural gas 

produced from stream i for the day in the month; e Vol t UEP is the total volume of natural gas produced platform 

j in the month. 

From the data of equivalent compositions of each fraction of the natural gas composition for each 

platform in the month, it is possible to apply the natural gas pricing methodology established in the ANP 

Resolution No. 40/2009, and thereby obtain the price of gas produced on each platform in each month of the 

evaluated period. With the prices of natural gas for each platform and the volume of natural gas produced by 

each of them in the month, the weighted natural gas current price for each month is calculated, according to 

equation (5): 

 

𝑃𝑟𝑖𝑐𝑒𝑟𝑒𝑓 /𝑚𝑜𝑛𝑡 ℎ =  (%𝑉𝑜𝑙𝑈𝐸𝑃 ×𝑛
𝑖=1 𝑃𝑟𝑖𝑐𝑒 𝑈𝐸𝑃 )(5) 

Where: Priceref/month is the reference price of the weighted natural gas produced for the Roncador field in the 

month; VolUEP is the percentage of the volume of natural gas produced on platform j in the month in relation to 

the total volume of natural gas produced in the Roncador field in the month; and PriceUEP is the reference price 

for natural gas produced on platform j in the month. 

The prices of the natural gas stream in the Roncador field applied by the ANP, throughout 2018, were 

compared with the prices calculated using the proposed methodology. The composition data used by the ANP 

for the pricing of natural gas in the Roncador field, the sums of royalties paid during 2018, as well as the prices 

used to calculate government stakes were collected. 

All production data, by measurement point, from the platform and the Roncador field, as well as the 

chromatographic analysis used in the paper are public information, obtained from the ANP website. 

III - RESULTS AND DISCUSSION 

III.I - PERCENTAGE OF C1 COMPOUNDS IN THE NATURAL GAS COMPOSITION OF THE RONCADOR FIELD 

The percentages of C1 compounds, which, for simplification, will be considered to be only methane, in 

the composition of the natural gas produced on the platforms, month to by month, obtained using the equation 

for calculating the equivalent fraction of each platform in the month, are presented in Figure 3. 
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Source: Prepared by the authors based on ANP data. 

Figure 3 - Percentage of methane in the natural gas produced in the Platforms in 2018. 

 

The percentage of methane in natural gas produced on all platforms showed slight variations over 

2018. At P-52, the maximum variation of 11.3%, was found when comparing March with December but the 

month to month variation was 7.5% at most. At P-54, the maximum change in 2018 was 4.0%, comparing the 

months of May and December, and the maximum change from month to month was 3.2%. On the P-55 

platform, the maximum variation observed from April to August was the value of 8.4%, and the maximum 

variation from month to month was 4.4%. On the P-62, from May to December, the maximum variation 

observed was 4.6%, and the maximum variation from month to month was 2.4%. 

The natural gas produced on the P-52 platform was the one with the lowest methane content in its 

composition, an average of 0.7234 as a volumetric fraction. In this way, the P-52 platform has the highest 

concentration of components with the highest added value, that is, C2, C3 and C4+. 

 

III.II - COMPOSITION OF NATURAL GAS USED FOR THE REFERENCE PRICE 

As companies are not required to update the composition of the natural gas produced to calculate the 

price and the utilization in government stakes, as can be seen in Figure 4, over 2018, the composition of the 

natural gas in the Roncador field was changed in February and in April, remaining constant from April to 

December. 
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Source: Prepared by the authors based on ANP data. 

Figure 4 - Composition of the produced natural gas considered for pricing by the ANP in 2018. 

 

The same output was observed in the year 2019 and from January to August 2020, when only the 

composition of the natural gas of the Roncador field changed in May 2019 and in January and February 2020, 

remaining constant from April to August 2020, as shown in Figure 5. 

 
Source: Prepared by the authors based on ANP data. 

Figure 5 - Composition of the produced natural gas considered for pricing by ANP from 2019 to August 

2020. 
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III.III - APPLICATION OF THE PROPOSAL METHODOLOGY IN PRICING 

The proposal presented in this paper considers the composition of the natural gas actually produced and 

weighted with the volume produced by each of the platforms that make up the natural gas produced monthly in 

the Roncador field, making the pricing process connected with the production reality. 

The result of the application of the methodology showed a variation in the result of the reference price 

of natural gas in a way directly connected with the occurrence of a variation in the composition of the natural 

gas produced, either by the entry into production of a new natural gas stream in the field or by the absence of 

any of the streams that normally make up the natural gas stream of the whole field. 

Figure 6 shows the natural gas production curve for the Roncador field platforms, P-52, P-54, P-55 and 

P-62, in 2018. In 2018, the platform with the highest volume for natural gas production was P-62, followed by 

P-52, P-55 and P-54. Only in August, the production of natural gas from P-52 was higher than the production 

from P-62. 

 
Source: Prepared by the authors based on ANP data. 

 Figure 6 - Production of natural gas from the Roncador field platforms. 

  

Figure 7 shows the prices of natural gas, computed by applying the methodology of the ANP 

Resolution nº. 40/2009 for the equivalent natural gas for each platform. The price of natural gas produced at P-

52 was the highest of all prices calculated in 2018, applying the pricing rules established in the ANP Resolution 

nº. 40/2009, for the equivalent natural gas for each platform. This result is consistent with the fact that the 

natural gas produced by P-52 has the lowest percentage of methane in its composition, being, therefore, the 

natural gas richer in fractions with greater added value. 
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Source: Prepared by the authors based on ANP data. 

Figure 7 - Price of natural gas produced equivalent per platform. 

 

The P-62 platform had the largest volume produced, even so, the price of its natural gas produced 

presented one of the lowest values, only being higher than that of the P-54, which is the lowest among all 

platforms, from March to June, and November 2018. 

 

III.IV - PROPOSAL METHODOLOGY X ANP METHODOLOGY 

The prices of natural gas produced using the methodology proposed in this paper and the value actually used are 

shown in Figure 8. It can be seen that applying the proposed methodology, the price of natural gas was higher 

than the price used by ANP in the months of February, March, and May, and from July to December 2018. 

 
Source: Prepared by the authors based on ANP data. 

Figure 8 - Price of natural gas produced used by ANP and calculated using the Proposed Methodology. 
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The only difference in the calculation of the price of natural gas produced in the Roncador field and 

obtained with the proposed methodology lies is exactly in its application, that is, all the other parameters 

established in the ANP Resolution nº. 40/2009 and used monthly for the definition of the price of natural gas are 

exactly the same. 

From July to December 2018, the price calculated using the proposed methodology was more than 10% 

higher than the price used by the ANP, as can be seen in Figure 9. 

 
Source: Prepared by the authors based on ANP data. 

Figure 9 - Percentage Difference between the Price of the natural gas produced used by ANP and that 

calculated using the Proposed Methodology. 

 

The calculation the value of the reference price of natural gas applying the methodology proposed in 

the calculation of royalties in 2018 for the Roncador field, and its comparison with the sums actually paid it 

result in the accumulated difference shown in Figures 10 and 11. 
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Source: Prepared by the authors based on ANP data. 

Figure 10 - Values of royalties applying the Proposed Methodology and the price used by ANP. 

 

 
Source: Prepared by the authors based on ANP data. 

Figure 11 - Difference in Royalties Amount applying the Proposed Methodology and the amount actually 

paid. 

 

At the end of the one-year period, applying the methodology proposed in this paper, we have an 

accumulated difference of more than 11 million reais. The application of the methodology in the case of the 

Roncador field led to a positive difference, that is, the composition of the natural gas that the company is using 

to price natural gas has in its formation fractions of components with lower added value than natural gas 

equivalent calculated using the proposed methodology. In other words, the natural gas actually produced by the 
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producing wells is being underestimated for the Roncador field, and as a result, the amount of royalties paid to 

the Brazilian government is lower than it would be if the proposed methodology were applied. 

The findings do not necessarily indicate that the results can be positive for all Brazilian fields, that is, 

that companies are always using natural gas poorer in components with higher added value than they are in 

effect producing. In fact, there is a regulatory vacuum in the definition of natural gas that will actually be used 

to price production. 

As the reference price of the natural gas produced is not only used for royalties calculation, but also for 

special participation, the loss that may be happening to the Brazilian State is significant for the case studied, in 

the Roncador field in 2018. 

 

III.V - INFLUENCE OF P-52 ON THE RONCADOR FIELD REFERENCE PRICE 

In the Roncador field itself, if there had been a month with production stop on platform P-52, which 

has the highest price of natural gas among the four platforms that produce the field, the weighted price, 

calculated with the methodology proposed methodology, would be reduced compared to the value calculated 

with the production performed. 

Figure 12 shows the result of the application of the methodology, removing the production of the P-52 

platform in the whole period, and the percentage of participation of the P-62 in the production of the field during 

the year under these circunstances. 

 

 
   Source: Prepared by the authors based on ANP data. 

Figure 12 - Price of Natural Gas according to the Proposed Methodology without the production of P-52. 

 

The value of the weighted price without the participation of the P-52 is lower than the weighted price 

calculated with its participation, and the higher the participation in the production of the Roncador field has the 

P-62, the closer the weighted price with the participation is. price of natural gas only from P-62. 

This fact is very consistent and connected with reality, since the natural gas produced by P-52 is the 

one with the highest added value, without it, the weighted natural gas price in the field must be reduced and get 

closer to the price of natural gas produced on P-62. 

 

III.VI - SCOPE OF THE METHODOLOGY PROPOSED  

As demonstrated, the methodology proposed makes it more effective the valuation of natural gas 

actually produced by a natural gas producing field and has a quick response to variations in the composition of 
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Even if the application of this methodology was carried out in another period of time, for example, with 

2019 and 2020 data, there would be no change in the findings, because likewise, the natural gas resulting from 

the application of the methodology that would be priced would maintain adherence with the natural gas actually 

produced, that is, that natural gas that came from the producing wells, and not only from the natural gas made 

available to the consumer market. 

Thus, the methodology can be applied in any field producing natural gas, regardless of the production 

environment and the classification of the natural gas stream either as a mixed or a simple one. Considering a 

simple current, the methodology can also be applied even if it is single or multiple, since it immediately captures 

the variation in the composition of the natural gas produced, at different points of the primary processing plant, 

in the production facilities. 

 

IV - CONCLUSIONS 
The situation demonstrated for the Roncador field in Brazil can occur in any oil-producing field in a 

country that does not clearly establish which natural gas stream should be priced to pay government stakes. 

Another aspect to be observed is the country's deliberate choice to price the natural gas made available 

at the delivery point since this current is not in fact the natural gas from the producing wells. Normally, due to 

primary processing, the natural gas available at delivery points has in its composition fractions of lower added 

value in a higher percentage, that is, it is a stream of natural gas with a higher percentage of C1 and C2. 

The methodology proposed showed a faster response in the reference price of the natural gas produced, 

concerning a variation in its composition in platforms and the Roncador field. In other words, the methodology 

proposed was able to make a correlation between the reference price of the natural gas produced and the 

composition of the gas actually produced, i.e. the natural gas from the producing wells. 

The application of the methodology for the year 2018 does not present any restrictions for the 

considerations and conclusions made, since the methodology applied by the ANP so far is the same. The 

differential of the proposal is that it connects the composition of the natural gas actually produced, from the 

producing wells, with the reference price that will be calculated, regardless of the volumes produced by the 

different reservoirs, processed and totaled in different places, with different compositions. 

In conclusion, the objective of the methodology proposed is to guarantee the best pricing of natural gas 

and the fairest compensation, through the payment of government stakes, for the State holding the finite natural 

resource. The quick response to the reference price of natural gas calculated by the methodology will represent a 

better remuneration for the country that holds the natural resource, due to its extraction, to better remunerate the 

society that will not have such natural resources available in the future. 
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