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1 INTRODUCTION
Checkshot data were recorded in the vertical exploration well 1/9-3 operated by Statoil in August, 1978.
The survey was shot from 4550.0 m measured depth from KB to 450.0 m by Seismograph Service Ltd
(SSL).

This report contains the results of re-processing and re-displaying the Sonic Calibration as part of the
Conoco Sonic Calibration project. The aim of this project is to calibrate all the 64 wells within the project
consistently and output in (Charisma) workstation format. These data were originally processed by SSL
in 1978 and the original calibrated velocity log is in the enclosures. This latest re-processing has been
performed by Schlumberger GeoQuest under reference number S80425.

CONVENTION.
In the Plots, each processing step is displayed according to the SEG normal polarity convention (1976)
whereby an upgoing compressional wave, reflected by an increase of acoustic impedance with depth, is
displayed as a white trough.



2 ACQUISITION PARAMETERS

DOWNHOLE SURVEY PARAMETERS

Elevation 3RD
Elevation KB
Elevation DP
Elevation G L
Number of Levels Processed

MSL
35.8 m above MSL
35.4 m above MSL
76.5 m below MSL
32

Total Depth

Contractor
Energy Source
Waveshaping kits
Source Offset
Source Depth
Source Azimuth

4570 m below KB

Seismograph Service Ltd.
Airgun

54.9 m
7.6m
147

Reference Sensor
Sensor Offset
Sensor Depth
Sensor Azimuth

Hydrophone
54.9
10.7m
147

Downhole Tool
Number of Axis
Decoupled Geophones
Shaker Fitted
Downhole Geophone

No
No
GCH102/GCH 100

A blank "-" inserted in the table above means that the information was not available when the
processing was performed.



3 WELL SEISMIC EDIT

Waveforms were available on paper plots. Each shot of the raw geophone data was evaluated. Time depth
pairs were extracted from the original Air gun well velocity survey plot; a copy is in the enclosures.

3.1 Data Quality

The overall quality of the data is good for checkshot purposes. The first breaks are clearly defined and
straightforward to pick.

3.2 Transit Time Measurement

The transit times of the reference and downhole sensor traces were picked by SSL. They used first trough
to first trough picks.

3.3 Correction to Datum

Seismic Reference Datum (SRD) is at Mean Sea Level (MSL).
The source was suspended 7.6 meters below the sea surface. A hydrophone was attached to the source

10.7 meters below the outlet ports and was used as the time reference.
A static correction of 7.24 msec (OWT) was thus applied to all data to correct it to SRD.

3.4 Geophysical Airgun Report

The Geophysical Airgun Report listing contains all downhole seismic measurements obtained by analysing
stacked shots.

The level number, corresponding KB and SRD depth, observed (non-vertical) transit times and cor-
rected (vertical) transit times from the source and from SRD are listed. Also included are average velocities
between SRD and geophone together with level separation and corresponding transit times and finally in-
terval velocities between levels.

Vertical transit times have been corrected for the effects of geometry. The interval velocities listed are
those computed from corrected (ie. vertical) transit times.



4 SONIC CALIBRATION
The aim of sonic calibration is reconciliation of seismic (checkshot) times and integrated sonic times fot
any given depth in a well. In the presence of checkshot data with scatter, the calibration always adjusts
the sonic integrated times to match smoothed checkshot times.

A drift curve is determined by comparing an integrated sonic log transit time and vertical check
shot times. The term drift is defined as the seismic time (from check shots) minus the sonic time (from
integration of edited sonic). Commonly the word drift is used to identify the difference between sonic and
seismic measurements either between two or more levels or over different zones in a well.

The gradient of drift, that is the slope of the drift curve, can be negative or positive.

For a negative drift A<fe {/> ̂  ^' *^e SOD*C t'me 'a Kreater than the seismic time over a certain section
of the log.

For a positive drift ĵ"{^ > 0, the sonic time is less than the seismic time over a certain section of
the log.

For a zero drift A<J {^ = 0» the sonic time is equal to the seismic time over a certain section of the
log.

The drift curve, between two levels, is then an indication of correction required on the sonic to have
the TTI of the corrected sonic match the check shot times.

Two methods of correction to the sonic log are used.
1. Uniform or block shift.
2. AT Minimum .

4.1 Open Hole Logs

The sonic and density logs were available over the following intervals:

Sonic log interval : 414.0 m - 4519.0 m vertical depth from MSL

Density log interval : 414.0 m - 4519.0 m vertical depth from MSL

There is a gap in the sonic log between 1862.0 m and 2259.0 m vertical depth from MSL. A straight
line has been drawn and the log has been treated as continous. The sonic and density logs have been
depth matched, spliced, edited and modelled to MSL.

The top sonic at 414.0 m TVD from MSL has been chosen as the origin of drift computation(ie. point
of zero drift). Shot levels are added at MSL, the sea floor and the bottom of the sonic log.

4.2 Sonic Calibration Output

Drift Computation Report
The Drift Computation Report contains the basic comparison of raw seismic and edited sonic integrated

times at checkshot levels.
The level number, measured depth and vertical depth for all levels, vertical checkshot times adjusted to
SRD and corresponding integrated sonic times are compiled in the listing. The drift between two adjacent



checkshot levels is listed in milliseconds and the corrections to be applied to the sonic log in ^.sec/ft are

also listed for all intervals between two adjacent levels .

Sonic Adjustment Parameter Report
This listing shows the depth of selected knees from KB and SRO together with the measured drift.

The amount of sonic adjustment and the type of correction (block shift or AT Minimum) plus the corre-

sponding reduction factor G if applicable are all printed out.

Drift Curve Plot
The Drift Computation Report and Sonic Adjustment Report are graphically summarized on the Drift

Curve Plot. The raw and selected (smoothed) drift curves, position of knees, and corresponding drift at

all checkshots and knees are all indicated on the Drift Curve Plot.

Raw and Drift Corrected Sonic Plot

The effect of the shifts listed in the Sonic Adjustment Parameter Report on the edited sonic log and

the results of sonic adjustment for drift are graphically displayed on the Raw and Corrected Sonic Plot.

Velocity Report
The interval velocities between two adjacent checkshot levels computed from corrected (adjusted) sonic

log are listed in the Velocity Report.
The residual errors between checkshots and integrated sonic times after calibration (adjustment) are also

listed in the Velocity Report for every checkshot level.

4.3 Time Depth Conversion

Time and Velocity vs Depth Plot
Four velocities - Average, Interval, Continuous and Root Mean Square together with Time vs Depth

curve are computed for all checkshot levels. The results are plotted as a function of depth on the Time

and Velocity vs Depth Plot.
Interval velocities (fint) are those computed between two adjacent checkshot levels from cor-

rected sonic logs and listed in the Velocity Report. Interval velocity is defined as

Vint =
'n — 'n-1

where Zn is the depth of nth layer and tn its corresponding integrated sonic time.

Average velocities (vave)are computed by dividing SRD depth of checkshots and their corre-

sponding integrated sonic times from corrected sonic log.

_Vave~

Continuous velocity curve is an inverse of sonic log displayed not as slowness in fisec/ft

but as velocity in meters/second.
Root Mean Square Velocity(vrmj) is computed from calibrated sonic logs by

.11,



where Vn is an interval velocity over some specific time increment Atn of calibrated sonic log.

Time VS Depth Curve is the result of integration of the calibrated sonic log and is plotted as
one way time (OWT) against depth.

Time Converted Velocity Report
This listing is obtained from the calibrated sonic log. Average, RMS and Interval velocities are

computed at one millisecond intervals one way time (OWT).
The results are listed against two way time (TWT) together with corresponding measured (KB) and
seismic datum (SRD) depths.
Interval velocities are between two adjacent computations (two milliseconds TWT apart) whereas average
and RMS are from SRD.

Depth Report
The Depth Report contains the listing of depth versus corresponding two way time every three meters.

Time Report
The Time Report contains the listing of two way time versus corresponding depth every one millisecond.

4.4 Sonic Calibration Results

The calculated drift starts out being positive down to around 2340 m SRD, and then it goes strongly
negative down to around 3500 m. This results in a large correction to the sonic curve but care has been
taken not to intrduce a spurious jump in the corrected sonic. No caliper is available over this section so it
is difficult to say why the sonic was measuring velocities too slow with respect to the chcckshots. In the
bottom part of the well the drift remains fairly constant (-26.2 ms at TD).

Knees are selected from the raw drift curve and lithological boundaries marked by the well logs. The
depths of the knees define the zones for the adjustment. The selected drift at the knees, defines the amount
of time adjustment to the sonic log in each zone.

The calibrated logs are presented in the WSC plot accompanying this package. The depths and times
are referred to Mean Sea Level (MSL).

4.5 Other Correlation Logs

It was also part of the scope of work for this project to inspect the quality of associated calibration curves
and comment.

Other Correlation Curves Available:
Gamma Ray, Caliper, Deep Resistivity, Neutron.

Comments on Quality:
The gamma ray curve is of good quality.
The caliper exists only in the upper part of the well and shows an enlarged borehole.
The resistivity data corresponds well with the trends of the porosity logs though there are gaps and

spikes in the data.



The neutron data appears reasonable where it is available except near 4450 m TVDMSL where it
appears to jump off scale.



FINAL PACKAGE
• Processing report

• WSC Enclosures

- 1-11" Well Sonic Calibration Plot (WSC)

* Drift Curve Plot

* Raw and Drift Correceted Sonic Plot

* Time and Velocity versus depth

* Time versus Depth Curve

— 1 - Copy of the Original Calibrated Velocity Log from SSL

— Listings:

* Shots

• Airgun Report

* Drift

• Drift Computation Report

• Sonic Adjustment Report

• Velocity Report

* Time/Depth

• Time Converted Velocity Report

• Depth Report

• Time Report

• Tapes

— 1 - Depth indexed calibrated logs on 1600 BPI LIS formatted tape

— 2 - Results on Exabyte cartridge in Charisma format.

— 3 - Floppy in ASCII format of listings

Quality Control Check

• Final package checked by : G. V. Dahl/N.Smith

• Approved by Client : D. Stemler
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/̂ » .--s .«^••-̂  ••-•• ••-••
o o o

i-̂  !-=• H-
C5 vj -xj
xO O CT^
I N^ "-.i»' SU-

xD xC: xO
4>- PO PJ

S o vi
S C^ Ul

>i> T- • "*î  %^" ^ %•-*
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