Our company possesses the newest high-efficient methodology of forecasting of hydrocarbon deposits (gas, oil, condensate). Besides recognition hydrocarbon traps with extremely high accuracy the methodology analyses ways of hydrocarbon migration.
Main merits of this methodology:
- possibility of discovery of hydrocarbon deposits on territory where traditional methods do not lead to positive results,
- determination of localization of carbon deposits and their capacity with considerably higher accuracy (than traditional methods),
-  as consequence - considerable cutting of investments, required for exploitation of the    deposit (because of considerable decrease of probability of well-drilling with negative result).
Our company offers processing and interpretation of geophysical data with aim of search, prospect and finish prospect of hydrocarbon deposits. Moreover, the methodology may be used for investigation of deposits of any kind of minerals.
After finishing of processing the following materials will be put at client's disposal:
       - passports for revealed and localized hydrocarbon deposits,

                - recommendations for carrying out geophysical investigations in more details,
       - recommendations for well-drilling co-ordinates.
Since in practice almost all operational wells will be high-output (with about 0.7 probability) - so (in comparison with results, received by traditional methods) for reaching the same output of hydrocarbons there will be enough about half a number of wells. It is one of main consequences of the methodology.
Estimation of investments for searching, prospecting and operational well-drilling for an average (about 50 million tons) oil deposit (on land, with depth of bedding about 3000 meters) makes up:
with usage of                                                         with usage of         traditional methods                                            offered methodology

 39 wells, USD52.000.000                                  22 wells, USD30.000.000

Moreover, the larger deposit - the higher efficiency of the methodology. So that for  great deposits reduction of the number of operational wells will provide to cutting down investments more than in twice. Prime-cost (on exit of well) of 1 ton of oil (and of about 1000 cubic meters of gas) will decrease more than for USD1,00.
Thus, let's once more underline that our methodology provides so to discovery hydrocarbon deposits (where traditional methods give negative results) as to cutting down investments.

Below there are introduced booklets ("Deposit" and "Seimocyclite") where our methodology is described.
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	METHOLOGY OF THE HYDROCARBON POOLS 
PROGNOSING THE COMPLEX OF GEOTHYSICAL DATA
 “DEPOSIT”


The new, highly effective methodology of the hydrocarbon pools prognosing "DEPOSIT" with using the geophysical methods is given. It is elaborated for petroleum geology and may be used at the investigations oftemgenous, terrigenous-carbonate, carbonate sections and the sections of mixed types.

The methods of the hydrocarbon pools prognosing are grounded on the hypothesis, that the oil or gas field is formed in the result of the hydrocarbons migration from the source of their generation and the subsequent accumulation and conservation of the hydrocarbons in the traps, which are located along the ways of migration. According to this hypothesis the searching for oil and gas pools must be the following:                                                    

- establishing the main ways of migration - the channels of the hydrocarbons supply;

- prospecting of the traps connected with these channels of supply;

- prediction of the hydrocarbon presence in the trap.

The main ways of migration - the channels of supply - are the subvertical zones, which are formed in the result of the rocks discompaction.

The hydrocarbon trap is composed with the reservoir (permeable porous rocks) and the impermeable seam (impermeable rocks that limit me upper and side parts of the reservoir). The trap reservoirs may be formed with the discompacted zones or the separate porous layers. The discompacted zones are in the section intervals with disturbed bedding. The separate porous beds may be in the intervals of the section with undisturbed bedding. The screening of the trap from above is provided by subvertical impermeability of the impermeable seams. So the impermeable seam overlapping the trap must have the undisturbed bedding, because the disturbed one witnesses to the possibility of the subvertical permeability of the section given interval. The lateral screening of the trap may be provided by compact rocks or the structural forms of the reservoir.

The trap reservoir must be connected with the channel of supply. The connection of the reservoir with the main way of hydrocarbon migration - the channel of supply - may be direct or through the auxiliary ways of migration. They may be the separate permeable seams or the subhorizontal discompacted zones. In the trap, whose reservoir is not connected with the channel of supply, the hydrocarbon commercial pools cannot exist.

The generalised model of the trap described above is the base of the hydrocarbon pools prediction by geophysical materials. The hydrocarbon pools prognosing is done by me results of processing and interpretation of seismic and electrical survey materials. The processing of seismic survey data is carried out by

the programme-methodical complex (PMC) "Seismocyclite", and that of electrical survey data - by the package of programmes of electromagnetic sounding in the neighbouring zone SNZ (the integral method).

The PMC "Seismocyclite" is based on me theory of sedimentary cyclicity (lithmology) - the teaching about the rock-seam associations, which are characterised by the totality of certain indications and are called the cy elites. In accordance with the theory of sedimentary cyclicity the sedimentary thickness consists of the cyclites. The cyclites may be undistorted or distorted by the postsediemntary processes. The representation of the cyclite in the field of reflected seismic waves is called the seismocyclite. One of the main results of the seismic data processing is me seismolithmological section. The characteristic peculiarity of the seismolithmological section is the connection between the changes of the image colour and me changes of the material-structural composition of the deposits.

According to the geoelectrical model of the hydrocarbon pool the pool and the epigenetically changed rocks, which enclose it, are characterised by abnormal behaviour of longitudinal resistance. The information on the rock resistance distribution so vertically as laterally may be obtained with the help of electromagnetic sounding by field formation, in the neighbouring zone (SNZ). The processing of the SNZ curves is the most effective at using the integral method.

Our experimental investigations proved, that the channels of supply and the elements of the traps are represented in the wave field, and they may be revealed in the seismolithmological sections.

The main elements of the seismolithmological sections are the zones of two types:

- the contrast, distinct zones of image, within which the phase correlation of the reflected waves is preserved (mainly of warm colours);

- me zones with partial or full loss of the phase correlation of the reflected waves (mainly of cold, dark colours).

At whole the image in the seismolithmological sections represents the picture, which consists of the first type zones "divided" by the second type zones. The first type zones form mainly the block forms of unspecified sizes, and the second type zones - the mosaic subhorizontal, subvertical forms. The first type zones correspond to the section intervals with undisturbed bedding, and the second type zones - to the section intervals with disturbed bedding. The section intervals with undisturbed bedding are impermeable sub vertically and are the impermeable seams. The section intervals with disturbed bedding may be permeable in subvertical direction and are the main ways of migration - the channels of supply.

In fig. 1, 2 the images of the hydrocarbon traps main elements (reservoir, impermeable seam) and the channels of supply are illustrated in the seismolithmological sections of two parallel profiles.

The prognosing of the hydrocarbon pools according to the methodology "Deposit" consists of the following stages:                            .

- the revealing of the main ways of migration - the channels of the hydrocarbons supply;

- the ascertainment of configuration (structure) of the studied thickness of the rocks;                                      

- the revealing of the main elements (reservoir, impermeable seam) of the trap, which is connected with the channel of supply;

- the revealing of the rock epigenetic changes at the levels of the channels of supply and the reservoir and their absence above the impermeable seam (vertically);                            

- the revealing of the rock epigenetic changes at the levels of the channels of supply, the reservoir and the impermeable seam laterally.

The revealing of the channels of supply is carried out by the interpretation of the seismolithmological sections.

For the structural constructions me results of the seismocyclites correlation of the horizons are used, which are located within the investigated interval of the deposits.

The revealing of the trap main elements (reservoir, impermeable seam) is carried out by the interpretation of the seismolithmological sections. The traps are established, which are located near the channels of supply. In many cases the main indication of the trap is the presence of the interval of the section with disturbed bedding, which is overlapped by the interval of the section with undisturbed bedding (reservoir and impermeable seam). And often the important additional indication of the trap presence is the presence of a small positive structural form in the impermeable seam rocks. The trap reservoir of such type is formed in the result of the rocks discompaction at me discharge of the geosolitone energy, and me part of mis energy may form the uplifts in the impermeable seam rocks. The possibility of hydrocarbon migration from the channels of supply to me traps reservoirs through the auxiliary ways of migration is studied using the a priori geological-geophysical information and me seismolithmological materials also.

The revealing of me trap indications in the profiles is illustrated in fig. 3, 4, where the seismolithmological sections of the gas-condensate field profiles are represented. The commercial gas influxes were obtained in the intervals of wells S-2 and S-3, within which all me indications of hydrocarbon traps (reservoir, impermeable seam) and the channels of supply are clearly displayed. Besides, the impermeable seam rocks of the trap, uncovered by well S-2 at the time 2900 ms, form a small positive structural form. In well S-7 and in me lower parts of well S-3 and S-2, where me indications of traps and channels of supply are absent, no hydrocarbon influxes were obtained. In well S-6 me testing was not done because of the negative conclusions by the log data, and in well S-5 the influxes were not obtained all through the testing interval. In the seismolithmological section near these wells the indications of the traps and the channels of supply are absent.

In fig. 5 the map of the deposits perspectiveness is given as the result of interpretation of the seismolithmological sections of the investigated area profiles.

The prognosis of the hydrocarbon deposits presence or absence in the revealed traps is made on the base of presence or absence of the rocks epigenetic changes at the corresponding elevels. And me conclusions on die epigenetic changes presence

or absence are made on the base of the anomalous conduct of the longitudinal resistance. So the values of the longitudinal resistance at the level of the channel of supply (below the reservoir) and at me level of the reservoir must be anomalous as to the values of the longitudinal resistance above the impermeable seam. Besides, me relative lateral anomalies of the longitudinal resistance must be observed at the level of the channel of supply and the impermeable seam with their simultaneous absence above the impermeable seam.                

        In fig. 6 there is me volumetrical image of the horizon D3frzl top. In fig. 7,8,9
there are the volumetrical images of the longitudinal resistance values below the top, by the top and above the top of horizon D3frzl. Pay attention to the structural form with the centre coordinates 8500 m, 4500 m (fig. 6). The centre of the positive anomaly of the longitudinal resistance along the lateral has approximately the same coordinates (fig. 7 and 8). In fig. 9 the positive anomaly is absent. So, we have the anomalies in the longitudinal resistance conduct laterally and vertically. We explain the presence of positive anomaly by epigenetic changes in me rocks at me levels of the channel of supply and the reservoir, and the absence of such anomaly above the impermeable seam - by the absence of epigenetic changes. Such ratio of epigenetic changes at different levels witnesses to the presence of the hydrocarbon pool in this structural form.

Analogous ratio in the anomalies of the longitudinal resistance laterally and vertically are observed in Silurian deposits also. In fig. 10 there is the volumetrical image of the horizon S2 top. In fig. 11, 12, 13 there are the volumetrical images of the longitudinal resistance values below the top, along the top and above the top of the horizon S2 top. The structural form with me centre coordinates 8000 m, 1000 m (fig. 10) coincides with the positive anomalies of the longitudinal resistance below me top and along me top of horizon S2 (fig. 11 and 12). Above the S2 top the positive anomaly is absent (fig. 13). The same as in the previous case, in the given structural form the hydrocarbon pool presence is predicted.

The characteristic peculiarity of me area geological structure is the isomorphism of structural plans of Silurian and Devonian deposits (fig. 6 and 10). At the same time the rocks epigenetic change, stipulated by the presence of the hydrocarbon pools, are abserved not in all the anticlinal structural forms. So, even the highly precise structural constructions by the seismic survey data cannot be the good reason for me trustworthy prognoses of me pool presence. Only the complexing of the data of seismic and electrical survey makes possible to evaluate the structures oil-and-gas-bearings and to concentrate the exploration drilling in the structures, which contain the hydrocarbon pools.

So, if for the given structural form by the complex of methods (seismic survey, electrical survey) we reveal:

-  the channels of supply;

-  the configuration of the studied structural form;

-  the main elements of me trap (reservoir, impermeable seam), that is connected with the

channel of supply;

- the rocks epigenetic changes at the corresponding levels vertically and laterally;                                    

then in the given structural form in accordance with the methodology "Deposit" the hydrocarbon pools are prognosed,

The methods of prognosing of the hydrocarbon pools "Deposit" were approbated in the full volume or partially in the main oil-and-gas-bearing regions of Ukraine (Dnieper-Donets depression, Precarpathian and Lviv Paleozoic deeps and in the shelf of the Black Sea).

XXX

For the pools prognosing with using the methodology "Deposit" the following geological-geophysical data are necessary:

· materials of the 2D or 3D seismic survey and electrical survey by the SNZ method;

· log diagrams of acoustic and (or) gamma-log of the wells;

· a priori geological information on geological structure and oil-and-gas-bearing's of the area of work..

In the result of the work the Client may obtain the following main materials:

· the points of location of 'the wells with high production and the description of the structure of the prognosed pool;

· the recommendations as to the detailizing geophysical works carrying out with the scheme of the profiles location and the description of the methods of the field works carrying out.                         

The Client may obtain any intermediate results of me data processing of seismic survey and electrical survey.
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You can find more

information on our Web cite:         http://www.mechanik.spb.ru
Please  send your offers or 

comments to the following address:                 kraev@mechanik.spb.ru
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Fig.1. Seismolithmological section (The Black Sea shelf)
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Fig.2. Seismolithmological section (The Black Sea shelf)
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Fig.3. Seismolithmological section (Dnieper-Donets depression)
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Fig.4. Seismolithmological section (Dnieper-Donets depression)
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Fig. 5. Map of the Serpukhovian deposits perspectiveness of gas-condensate field

- non-perspective areas ———— - Channels of supply

- perspective areas

- 4900 - isolines along the B-10 horizon

- conditionally perspective zones 7 - breaks along the B-10 horizon

- areas with indeterminate perspective
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Fig.6. Volumetrical image of the horizon D3frzl top
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Fig.7. Volumetrical image of the longitudinal resistance values below the D3frzl top (DH=-50 m)
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Fig.8. Volumetrical image of the longitudinal resistance values along the D3frzl top (DH=0 m)
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Fig.9. Volumetrical image of the longitudinal resistance values above the D3frzl top (DH=+50 m)
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Fig.10. Volumetrical image of the horizon S2 top
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Fig.11. Volumetrical image of the longitudinal resistance values below the S3 top (DH=-50 m)
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Fig.12. Volumetrical image of the longitudinal resistance values along the S3 top (DH=0 m)
[image: image14.jpg]A
..“.:: “."wfﬁ
ARG,
i)
(X :::.:oo%o...,.@
\

BRLAS ,
a.................oooon.“. e

..".“....:::.:: 0
BB
SBANIALNS
RIS SIS
RIS
A KN

%

o (f .
LOOOOCROCOOAND ()

ooooooooo 0 0000000 .%%%%%% o%w/@.

S

SRR
QXXX 8

A T
RSN
N NS

AN,

O
N N
OB
LXK KXRXXKIR)

5
AR

CSPBOUEXAEIN
SSEEEAKASSE AN
OO0

QXS

ORGCOGN)
SR

OGN
RN
OO0V
OO 4
OO XXX
OXRRIR SOOUXXX)
OO
QOO0
QU0
QOOOO000
QOO0
QOO0
o%%

<L

S

Omm
92.00
84.00
76.00

52.00
44.00

68.00
60.00
36.00
28.00
20.00




Fig.13. Volumetrical image of the longitudinal resistance values abave the S3 top (DH=+50 m)
