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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ

1. ʂʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʥʝʬʪʷʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʧʦʨʦʞʜʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ 

ʦʩʪʘʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʩʪʘʨʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʣʢʠʭ 

ʩʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.

2. ʈʝʰʝʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ 

ʧʦʩʪʨʦʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ.

3. ʉʦʚʨʝʤʝʥʥʘʷ ʩʝʡʩʤʦʨʘʟʚʝʜʢʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ɺʉʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʝ 

ʧʦʟʚʦʣʷʶʱʠʭ ʫʚʝʣʠʯʠʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ 

ʨʘʟʨʝʰʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ.

4. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʩʠʩʪʝʤʳ 

ʥʘʙʣʶʜʝʥʠʡ 2D+ɺʉʇ ʠ 3D+ɺʉʇ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ɺʉʇ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

Main items

1. Critical situation when mature oil 

deposits are exhausted leads to the need 

for extraction of residual oil deposits 

from old reservoirs and development of 

new small reservoirs characterized by 

complicated geological structure.

2. Solution of the specified problem 

requests for more detailed and accurate 

models of productive layers to be 

recovered from seismic exploration data.

3. Both modern surface seismic 

exploration and VSP technologies feature 

a set of principal drawbacks constraining 

further increase in accuracy and 

resolution of processing results.

4. Modern 3D acquisition geometries 

2D+VSP and 3D+VSP provide for 

integration of the surface seismic and 

VSP surveys allowing to solve the 

identified problems.



ʅʝʜʦʩʪʘʪʢʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʉʇ) 

Drawbacks of Seismic Exploration on the Surface (SES)

1) ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʩʪʠʥʥʳʭ ʩʢʦʨʦʩʪʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ

1) Lack of information about actual P and S waves velocity distribution

2) ʆʪʩʫʪʩʪʚʠʝ ʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʬʦʨʤʝ ʩʠʛʥʘʣʘ

2) Exact information about signature is not available

3) ʄʠʛʨʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ

3) Imaging procedures is based on sub-horizontal velocity model



ʀʟʦʙʨʘʞʝʥʠʝ ʉʇ

Image from SES

ʄʝʪʦʜʠʢʘ ʥʘʙʣʶʜʝʥʠʡ 2D+ɺʉʇ

Observation system of 2D+VSP

ʉʢʦʨʦʩʪʥʘʷ ʤʦʜʝʣʴ ʠʟ ʉʇ(Geodepth)

Velocity model from SES (Geodepth)

ʂʦʥʪʨʦʣʴ ʛʣʫʙʠʥʥʳʤ ʧʨʠʙʦʨʦʤ 2D+ɺʉʇ

Downhole control from 2D+VSP



 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʩʠʛʥʘʣʘ ʥʘ ʟʘʧʠʩʷʭ ʛʣʫʙʠʥʥʦʛʦ ʟʦʥʜʘ (ʩʣʝʚʘ) 

ʠ ʥʘ ʩʝʡʩʤʦʛʨʘʤʤʝ ʉʇ (ʩʧʨʘʚʘ)

Signature variation in downhole geophone (left) 

and SES records (right)


