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The final objective of well construction is, first of all, drilling - in productive strata and preserving their natural collecting properties, fast well development and maximal recovery of fluid intrusion.
Well completion is one of basic and crucial processes at well construction, and it is rather complex regarding to its high technology. Well completion includes the following processes: primary formation exposing during drilling; drill-string running and its cementing; secondary drilling (perforation operations); tests and its development. The efficiency of the drill site and its development duration depends on the quality of this cycle of operations.
A drilling fluid, a process liquid, is one of basic drilling elements and well completion; therefore it should correspond to the following requirements:
1. Limited filtrate invasion and slag penetration into the collector (due to rheological properties, contact time, pressure difference, repressions on a layer);
2. To resist to physical and chemical influence of strata environment (pressure, temperature, physical and chemical properties of formation fluid);
3. To possess inhibitory properties relative to a clay component of the collector;
4. Do not reduce permeability of a productive collector;
5. Do not negatively influence on the results of geophysical operations in a well;
6. Do not disturb ecological balance in the natural environment.
It is especially difficult to solve the problems of oil and gas wells completion when they contain carbonate collectors with porous fractured characteristics, and acid components with abnormal high strata pressure and high strata temperatures. Astrakhan gas-condensate field can serve as an example of this phenomenon.
Recently a productive stratum, packed with carbonate deposits, containing the formation fluid in cracks and cavities, consisting of hydrocarbons, hydrogen sulphide (up to 24 %) and carbonic gas (up to 16 %), under a high pressure (from 50 - 62 Mpа) and temperature higher than 100°C, has been drilled in.
Proved and still existing practice and theory of productive strata drilling-in provides, first of all, stratum sealing, by means of density regulation of a drilling fluid and without consideration of interaction chemistry of a formation fluid with a drilling fluid. In this case corresponding technologies to drill in such productive strata are required in order to drill in carbonate deposits, which as a result of the formation contain acid components (СО2 and Н2S) in the formation fluid.

The system of the drilling fluid, applied at productive strata drilling-in, is alkaline (clay mud) or at the best - neutral to the acid medium (petroleum- based mud) and emulsions. 
A drilling fluid is a complex multiphase polydisperse system. Water, thin clay disperse particles and chemical reagents are used to regulate physical and chemical properties of a drilling fluid. Water in clay mud is a dispersion medium. It can be fresh or mineralized by sodium chloride salts, calcium or magnesium salts. Clay particles are a basis of a disperse phase of a clay mud and serve as a gel-forming and sealing component.
 The following alkalis (KOH, NaOH, Ca(OH) 2) are used in order to disperse clay. Hence, the medium of the given drilling fluid is alkaline. There is a neutralization reaction with sulfides formation and carbonates precipitates at the interaction of clay mud with a formation fluid: 
2NaOH + H2S = 2Na2S +2H2O
2NaOH + H2CO3 = Na2CO3 + 2H2O
In addition, there are zinc ions, iron ions, magnesium ions, etc. in clay mud besides alkalis. They are specified by the interaction reaction with hydrogen sulphide and insoluble sulfides formation:
Zn+2 + H2S = ZnS ↓ + 2H +
It results in precipitation and, consequently, in sealing of productive strata (reduction of filtration passages).
It is necessary to increase the density of a drilling fluid up to the certain limit in order to equalize stratum pressure with the hydrostatic one. It is achieved by use of a different sort of weighting agents. The most widespread, by the example of our deposit (Astrakhan gas-condensate field), is barite (BaSO4). However, the application of barite results in filtration passages plugging. The processing of bottomhole formation zone by hydrochloric acid is applied in order to solve the problem of stratum sealing. But, as it is known, neither barite, nor clay is not dissolved by this acid (HCl).
BaSO4 + HCl ≠ 
As for the formed sulfates and carbonates, they also have some peculiarities. For example: 
Na2S + 2HCl = 2NaCl + H2S ↑
Na2CO3 + 2HCl = 2NaCl + CO2 ↑ + H2O
ZnS + НCl ≠ 
It results from this that it is not possible to restore those initial, natural collector properties even after the processing.
Nowadays, the application of circulation fluids with hydrocarbon basis and emulsions, which are identical with the nature of the formation fluid by their structure, is the most perspective means to solve the given problem. However, the application of such mud in the given specific case is possible only with obligatory preprocessing hydrogen sulphide by “neutralizers”. The given circulation liquids have a number of significant disadvantages: structural - mechanical properties of such liquids depend on temperature (i.e. the higher the temperature, the heavier it is to control their rheological properties); moreover, the preparation and use of such drilling fluids leads to the pollution of a worksite and environment.
Thus, it is necessary to develop new circulation fluids and drilling-in technologies for qualitative drilling of such layers, in order to preserve collector properties of a layer without any pollution of the environment. The authors of the paper offer to replace a nonacid-soluble firm phase (clay) on an acid-soluble component (such as chalk, dolomite, etc.) to solve the given problem. Siderite (FeCO3) is considered to use instead of barite as a weighting agent. There are also reactions with insoluble sulfides formation as a result of the interaction of the given substances (chalk and siderite) with the formation fluid:
FeCO3 + H2S = FeS ↓ + H2O + CO2  
Zn+2 + H2S = ZnS ↓ + 2H +
The distinctive feature of our offer is that after the processing of bottomhole formation zone by hydrochloric acid, collector properties of a layer may recover, as practically all precipitated substances, including chalk, are dissolved by hydrochloric acid.
FeS + 2HCl (dissolved) = FeCl2 + H2S ↑

CaCO3 + 2HCl (dissolved) = CaCl2 + CO2 ↑ + H2O

It is necessary to note that siderite can be used for neutralization of hydrogen sulphide, as the most effective substance in the given system of a drilling fluid. 
In the conclusion we would like to mention that our offered system of a drilling fluid is the most effective for productive strata drilling-in, whose formation fluid contains acid components and abnormal pressure. The application of the given drilling fluid at layer sealing, may return and even save its initial collector properties in case of the processing of bottomhole formation zone by hydrochloric acid. A drilling fluid with a chalk and siderite basis is also appropriate to use from the point of view of preservation of the environment.
