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Preface

With the improvement of exploration degree since 1980s, the exploration
target for onshore hydrocarbon resources in China has already been changed from
huge conventional structure oil reservoirs to small-medium subtle oil reservoirs, the
exploration is much more difficult than before. Especially in some areas that the
geologic character is more complex and reserves grade is relatively low, precision
of reservoir forecasting is far lagged of the requirement of designing the development
plan due to the data shortage in exploration period and the inadequate cognition.
On the other hand, at the present time, the most of major oilfields have come into the
middle or later development period one after another, the mature oilfields entered
into high water-oil ratio and production declining period, the oil recovery cost raises
constantly, the exploiting effect gets worse gradually, target horizons becomes
complex increasingly to be difficult for exploitation. With the exploitation
deepening, the target of yield increase and digging potentiality in mature oilfields
is not the potential layers between strata series or minor strata, rather than
potential parts in strata and the scattered blocks where oil remaining relatively-
centralized distribution between different wells, new reserves were characterized
by low, deep, thick, lean and dispersing, the management of oil and gas fields
and exploitation process faced with more and more complicated geological
circumstances. In general, three questions that need to be solved urgently for
seismic reserves forecasting technique were put forward by hydrocarbon resources
development: firstly, the identification of microstructure and micro-geologic-
interface are not precise enough and the lateral predication precision is low, can’t
meet the requirement of accurate description of continental complex oil reservoirs
and increasing recovery efficiency further. Secondly, the lateral forecasting
precision of reservoir physical characteristics is low and undependable. Thirdly,
the corporation work capability from multi-disciplines and the comprehensive
application capability for multiform data are low. Although the advantage and
necessity of the corporation work between multi-disciplines studies such as
geology, seismic exploration, well logging, reservoir, numerical modeling and

computer were definite, the conception and behavior habit formed for long-term



with single discipline study might be not changed easily.

3D seismic data has the features including wide coverage and high lateral
acquisition density, which are favorable to reveal the reservoir characteristics’ lateral
distribution. However, low vertical distinguishing capability- is the main problem
that 3D data was faced with, For ubiquitous continental reservoirs in China (thin
sand-shale layer scaled by meter), the dimensions of single sand body can’t be
distinguished only by 3D seismic data, furthermore, the forecasting precision of
reservoir parameters (porosity, liquid saturation) is too low to meet the requirement of
actual exploration and development.

The development of geophysical technique, including well logging, VSP,
cross-well seismic, in well becomes the effective methods for high-precision
reservoir forecasting. VSP has excellent energizing and receive condition,
avoiding the high frequency in seismic signal to be absorbed by low-velocity layer
near surface and has the high capacity for distinguishing layer. Especially in
complex structure or complex medium area, VSP technique can effectively know
the characters of geological structure and rock’s physical character, especially in
the development process of oilfield, through the combining VSP imaging with 3D
seismic data and lithologic data, it is used to analyze accurately the seismic property, in
order to verify the key layers, understand clearly the contacted relationship between
rock layers, set up the accurate geological model, serve with the technical support for
development plan’s adjustment. Hereby, no matter in exploration or in development
fields, the VSP plays a very important role.

In recent years, 3D VSP technique has already become one of the hotspots in
oil reservoir geophysical research, now it comes into effect in precision
description and dynamic detection of oil reservoir. This book is the collection of
major achievements and experience, made by author in studying on 3D VSP
method and its application for many years, which can be used as reference for
related people working in geophysical field.

Due to a limited level on mathematics and geophysical knowledge, there
might be some errors in this book, the author are willing to listen the criticism

and correction of exports and colleagues.
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RN BN —RR AN —REXR, SEESHTHRIUHERNEE.
BEORI M E R FOR AL AR B A T E KIME, HRMRYEER
A BSERTHE, KX FEA & T YA R AR 0 B B & B K et
SRR S ZE A VSP #iR.

20 48 50 £, HETHRYEEEK (W Jolly, 1953; Riggs, 1955;
Lenvin Al Lynn, 1958) #XEIREHFHRAE /1. MITAN, R PRHESR
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B SEG HBIRR T MR (( Vertical Seismic Profiling)) F 1974 4EH AR, X
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1986 |AGIP Brenda 8 1 |Mentioned in Stewart %, 1998
1989 (Phillips Pet. , Norway (Ekofisk — K17 8 1 |J. Dangerfield, 1991

1993 [Shell Brent . 5% 3 |VanderPal &, 1996

1994 |Phillips Pet. , Norway |Eldfisk 5% 3 KR

1995 |Phillips Pet. , Norway |Ekofisk— K6 5% 3 e HY R

1995 |Norsk Hydro Oseberg 54 3 |Boelle 2, 1998

1995 {Phillips Pet. , Norway |Ekofisk — K3 54 3 RHRR

1995 |PanCanadian Blackfoot 54 3 [Stewart %, 1998
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1999 [Output Expl. Inc. S. Louisiana Salt Basin 80/404% | 3 |Constance &, 1999
Weyb Field Saskatch-|
1999 |PanCanadian cybum e sate 80 & 3 FH K
wan
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. 2008 '
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