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Parameter\Mode
Natural Frequency (Hz)
Coll Resistance (Q)
Sensitivity (V/mjs)
Sensitivity With Shunt Resistor
(Vim/s)
Damping
Damping With Shunt Resistor
Distortion (%)
Max. Motion (mm)
Moving Mass (g)
Dimensions (0 x hjmm
Temperature Range (°C )
Warranty Period ( Year )

Case Type

PSH-4.58B
PS—45B

45210%

375+5%

2884+75%

0.60=10%

25.4x36

~40~+70

1

37545%
28.85%
227 25%
(1400Q)
0.27145%
0.60+5%
(14000)
<02
2
13
25.4x32
-40~+70

3

PS-14B
1425%
375+5%
288+5%
18225%
(6400)
0.20£5%
060£5%
(640Q)
<02
2
1.6
25.4x32
~40-+70

3

VW Underwater Case; VM Marsh Case;

B series geophone has wide frequency band and

high spurious frequency. The tolerance of all param-

eters is controlled within +/-5%. B series geophone

has good stability, high accuracy and stable signal

output. The unique double coils structure consider—

ably makes the distortion lower. And the coil can cir—

PS-288
28+5%
390+5%
30.025%
285+5%
(75000)
0605%

0.632+5%
(7500Q)

=02

10.1
25.4x32
~40~+70

3

cumvolves freely within 360°

, this design effectively

eliminates surface disturbance

PS-358

35+5%

560+5%

32545%

0.60£5%

26x32

~40~+70

3

PS-40B

0+5%

548+5%

325+5%

0.6155%

9.3

25.4x32

~40~+70

3

Main Specifications (20°C)

PS-60A PS-100A
60=5% 100+5%
940%5% 1084.45%
554+ 5% 3945%
0.65+5% 0.4225%
=02 <02
1 1
15 76
27.5x34 27.5x34
~40~+70 ~40~+70
2 2

VS Well Case; VHL Land 3 Componet Case; VLW Land and Underwater Case
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Shotpoint number

[ A faold plot showing 40-fold coverage over the heart of the survey.
The edge of the survey has partial fold because several of the first
and last shots do not reach as many receivers as in the central part

of the survey.
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The 1-D Fourier Transform
continuous function x(t) of a single variable ¢

+00
X(w) = / r(t) exp(—iwt)dt w=2rf

— X0

+00
x(t) :/ X(w) exp(iwt)dw

— XD
Forthe forward transform, the sign of the argument in the exponent i1s negative if the variable is

time and positive if the variable 1s space.
X(w) = X, (w) +iX;(w)
X(w) = A(w) explio(w)]

Xi(w) = A(w) sin 6(w), O(w) = tan " 77,
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10-30Hz is sufficient to resolve the 48ms separated events,
10-100Hz is required to resolve the 12ms separation
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Loss of the low frequencies also causes loss of resolution, e.g. the 48ms reflectors are not
resolved with 30-100Hz
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Multiples

Due to multiple bounce paths in the section 1 |
= Looks like repeated structure ‘ '
S

These are also removed with deconvolution
» easily identified with an autocorrelation
» removed using cross-correlation of the ®

autocorrelation with the waveform v
2

Sea-bottom reflections
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Migration

Migration moves dipping reflectors into their true subsurface
positions, and collapses diffractions, thereby delineating
subsurface features such as fault planes.

The goal of migration is to make the section appear similar to
the geologic cross-section along the seismic line, although it
is generally performed in time rather than depth



Travel paths

source receiver source receiver

Assumed
Actual

For a dipping horizon, the reflection point is not at the Mid
Point, but offset up dip from it.




Zero Offset Travel Path

Migration moves the event from its apparent position on the stack
section to its “true” position up dip.



Migration Principles

Depth Model Time Migration

A B,

v

zero offset traces -
perpendicular to Stacked position

v the reflector v Migrated position

In the stacked section the data is plotted vertically below the
surface position where it is recorded.

Migration moves the reflector to the position where the
reconstructed wave-fronts coincide.

Thus migration steepens dipping reflectors, shortens reflectors
moves retlectors in the up-dip direction



Migration Effects

Stack Migration

dipping reflectors are shortened,
steepened and moved up-dip

bow-ties become synclines
synclines are broadened
anticlines are narrowed

Diffractions are collapsed to a
point
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3D cubes after removal of upper part
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*The first multiple has the opposite polarity to the primary reflection.

This is because the reflection coefficient at a boundary has opposite signs for
upgoing and downgoing waves.

*The second multiple has the same polarity as the primary reflection and
subsequent multiples alternate.
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Velocity effects and depth migration
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Detection of Reflectors:
* Previously detected 2 s W 09 Jf el
Al el gy giSI8 ) cuala by padd U
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« Stacking Velocity
e SONIC (g S5
Synthetic Seismogram (& siastrace (sidlue
 Other Evidences such as Continuity
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*Tie to Wells

 Using other data such as Logs, Gravity,...

« 3D visualization or movie

* Defining reflector patterns

« Defining of Fault regimes 1uf sl ayf; gadiis

« Structural blocking with respect to Faults

« Initial geological model 4 s (ombidi (e W& Jaa ) saliinl
« Skelton interpretation

* Tying loops

* Attributes

« Depth Conversion aes @b

Seismic Method in Oil Exploration,
Interpretation
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Draw a Correlation Mask on the workstation to correlate across a fault
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The seismic reflection industry can be divided into three main
sections: data acquisition, data processing and data interpretation.

These incorporate not only areas of technique, but also of business
activity and of employment:

* Data acquisition is a ditficult operation on both land and sea. [t
requires a lot of skill and experience on the part of operating
personnel and so, like much of the technically ditficult opera-
tions in the oil business, is placed in the hands of specialist

contractors. They employ mostly physicists, geophysicists,
engineers, computer scientists and mathematicians, with some

geologists.



Data processing is normally handled by the same contractors
who carry out acquisition, with the addition of some smaller
firms who may focus on particular advanced processing tech-
niques. They all employ a similar mix of people.

Data interpretation is mostly handled by the client oil com-
panies, who employ both geophysicists and geologists as

As aresult, there

is much more emphasis on the integration of geological/
geophysical data with other data sets, such as those of the
reservoir engineer, and all geoscientists have to know quite a lot
about what the others in the group are doing.



There are three primary stages in seismic data

processing; each 1s aimed at improving seismic resolu-

tion — the ability to separate two events that are very

close together, either spatially or temporally:

(a)

(b)

Deconvolution is performed along the time axis to
increase temporal resolution by compressing the
basic seismic wavelet to approximately a spike and
suppressing reverberating wavetrains.

Stacking compresses the offset dimension, thus re-
ducing seismic data volume to the plane of the zero-
offset seismic section and increasing the signal-to-
noise ratio.

Migration commonly i1s performed on the stacked
section (which is assumed to be equivalent to a
zero-offset section) to increase lateral resolution by
collapsing diffractions and moving dipping events
to their supposedly true subsurface positions.



1. Fourier transform analysis

The Fourier transform is fundamental to seismic data
analysis. It applies to almost all stages of processing. A
seismic trace represents a seismic wavefield recorded at
a receiver location. The digital form of a seismic trace
is a time series which can be completely described as
a discrete sum of a number of sinusoids — each with a
unique peak amplitude, frequency, and a phase-lag (rel-
ative alignment). The analysis of a seismic trace into
its sinusoidal components is achieved by the forward
Fourier transform. Conversely, the synthesis of a seis-
mic trace from the individual sinusoidal components
is achieved by the inverse Fourier transform.



Seismic data processing algorithms often can be
described or implemented more simply in the frequency
domain than in the time domain.

simple application of Fourier analysis is in the design
of zero-phase frequency filters, typically in the form of
band-pass filtering.

The two-dimensional (2-D) Fourier transform
i1s a way to decompose a seismic wavefield,
such as a common-shot gather, into its plane-wave com-
ponents, each with a certain frequency propagating at
a certain angle from the vertical. Therefore, the 2-D
Fourier transform can describe processes like migration
and frequency-wavenumber ( f — k) filtering,.



