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INTRODUCTION

A Seismic Velocity survey was conducted for Husky 0i1 NPR
Operations, Inc. in their Lisburne Test No. 1 well located in National
Petroleum Reserve, North Slope, Alaska. The survey was conducted by the
Birdwell Division of Seismograph Service Corporation on July 25, November
24, 1979, and May 27, 1980,

A borehole compensated Sonic Log, digitized and integrated from 190

ft. K.B. to 13650 ft. K.B., was calibrated to the geophone survey data.

OPERATIONS STATISTICS

Location: 798" FSL and 2411' FEL
S17 T11S R16W UM

Surface conditions: Favorable

K.B. elevation: 1862 ft.

Seismic datum elevation: 1700

Survey based on: K.B. elevation

Casing Depth: 13650 ft. K.B.

Well total depth: 16992 ft. K.B.

Shotpoint locations: See shooting plat




Number cf holes drilled:
Normal charge depth:

Normal charge:

Number of levels tested:
Upper geophone level:
Deepest geophone level:
Quality of geophone breaks:

Elevation velocity:

INSTRUMENTATION

Energy Source:

Downhole Detector:

Downhole Amplification:
Borehole Coupling:
Surface Amplification:

Recording:

Tape Format:
Samplie Rate:
Trace polarity:

Digital tape playouts:

44

30-75 ft.

2-40 1bs.

27

250 ft. K.B.
16942 ft. K.B.
Good to Poor

10000 ft./sec.

Explosives

Six 15 Hz. geophones
connected in parallel

62 db
Surface controlled locking arm
Fioating poing amplifier

SSC model IDPC-1100 floating
point digital recording system

9 track, 800 bpi, IBM compatible

1 millisecond

Time breaks: down
Geophone breaks: down




FIELD PROCEDURE

Standard practice, using the wall-coupled geophone, is to lower the

- instrument to the level to be tested, open the coupling device, slacken

the cable, shoot, pick up the slack, retract the coupling device and then
move to the next level where the cycle is repeated. Slackening the cable
while the phone is coupled to the borehole wall minimizes the effect of

cable-borne energy.

RESULTS AND INTERPRETATION

Seismic

An elevation velocity (Ve) of 10000 ft./sec. was used for datum
corrections.

The digital tape data have been edited and arranged according to
depth producing a Digital Record Display. A copy of this display is
included in the report pocket. The data used for calculation consists of
the times picked from this display for each level. These time data are
tabulated with the velocities and calculation steps on the velocity
calculation sheets found in the appendix. A computer plot of time-depth,
average and interval velocities, with a reduced scale plot of the

calibrated velocity log is included in the report pocket.




Velocity Log

The time depth values obtained from the velocity survey are used to
calibrate the raw velocity log. The measured time intervals from the
survey are compared with the corresponding integrated time intervals from
the raw velocity log. A plot is made indicating the differences between
the geophone data and the log, and from this plot adjustments are
determined and applied to the log. This plot is labelled Deviation Plot,
and is included in the report pocket. The adjustments determined from
the Deviation Plot are applied by moving the raw velocity log curve
Taterally in such a way that when reintegrated the log times will agree
closely with the well geophone times. The lateral adjustments consist of

a linear or differential shift.

Linear shifts are calculated using the equation:

tho -t 6
Shift= —— % 10
- D=0
vhere D 1is the depth of the adjustment point, and tA is the
amount of time adjustment dindicated by the adjustment point.
The result is expressed in microseconds/ft. The linear shifts
are applied only when the equation is positive as the log error

in the case is assumed to be instrumental in origin. When the

equation is neqgative a differential shift is used.




Differential shifts are calculated using the equation:

(tp - ta)p - (£ - ta)y
% Shift = x 100
2 -

where tL is the travel time from the raw velocity log at the
adjustment point, and tA is the amount of time adjustment
indicated by the adjustment point. Differential shifts are applied
whenever the calibration data indicates a shift towards higher
velocities. The lower velocities, due to borehole effects, are
assumed to have contributed more transit time error than higher
velocities. Therefore, lower velocity sections of the log recieve
larger corrections than higher velocity sections. Differential
shifts are expressed as a percentage of the raw velocity Tlog
values. In both equations above, subscript 1 corresponds to the
shallow adjustment point and subscript 2 corresponds to the deep

adjustment point. (See Deviation Plot)

The adjustments to the log interval time data are listed on the
calibrated log heading, and have been absorbed into the natural velocity
contrasts as recorded on the velocity log. The total travel times for
the geophone levels as shown by the calibrated log and indicated time
differences between the geophone and calibrated log data are listed on

the calibrated velocity log data sheets in the appendix. The time

differences are minimal.




»

Three copies of the calibrated velocity log are included in‘ the
report pocket: One at a linear depth scale of 1" = 100', one at a linear
time scale of 2 1/2" per second, two way time and one at a linear time
scale of 5" per second, two way time. A computer printout of the
calibrated log data, Tisting one and two way travel times, depth,
interval and average velocities, is included in the appendix.

The results from the combined survey and velocity log are good, and

the data are considered reliable.

Respectfully submitted,

Birdwell Division of
Seismograph Service Corporation

Date By

Efaine Kimberiey (Interpreter}

Date

Macaulay 0. Akata
(Assistant Manager)

-
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SHOGIING FLAT IPo=dTIOoN
SHOTPOI .. ELEVATION DISTANCE FROM WELL
3 1823 780"
4 18231 780" ]
5 1823 780" 1
6 1823 -780" '
7 1823" 781"
8 1823" 781"
9 1823 761"
10 1823° 760"
11 1823 760"
12 1823 760"
13 1823 760"
14 18231 760°
15 18231 761"
16 1823 761"
28 1821 563"
29 18211 563"
30 1821 564"
31 18211 565"
32 1821 567"
33 1821" 544°
34 1821° 543"
37 1853 388°
38 1853 388"
39 1853 388"
40 18531 388"
41 1853 378"
42 1853" - 378"
43 18531 378"

44 1853 378!
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CROSS-SECTION AND DEFINITION OF TERMS

Elevation Wili_
Elevation Shoihol de T
T Dwd
E.D. ] | Dws
Tmm————— T
_l_ H Axd
—_—
\  Shot Elev. -
\\ Dgm
Dgs

Pgm = Geophone depth below well elevation
Dwd — Difference between well elevation and elevation datum = Ew—ED
Dgd = Geophone depth below elevation datum = Dgm — Dwd
ts = Uphole time in shothole
tr = Refroction time from reference geophone
d: = Depth of shat
H = Horizontal distance from well o shothole
Asd = Difference between shot elevation and elevation datum — Es — ds-— ED
Dgs = Geophone depth below shot elevation = Dgd + Asd
cos i = Dgs/ VH I Dgs
T = Observed fravel time from shot to well geophone
Gr = Quality grade of well geophone “break”
Tgs = Travel time for Dgs distance = T cos i
asdfve = Time correction from shot to elevation detum
- Tgd = Travel fime for Dgd distance = Tgs — Asd/ve
va = Average velocity to depth Dgd = Dgd/Tgd
ADgd = Interval distance = Dgd, — Dgdn
aTgd = Interval time for ADgd distance = ng,. — Todm
vi = Interval velocity = ADgd/ATgd
5 = Direct diagonal distance from shot to geophone = Dgs/fcos i
ED = Elevafion or reference datum
ve = Elevation correction velocity
Ae. = Difference between well elevation and shothole olevation = Ew — Es
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. LISBURNE TEST £0.1
= NATIONAL PET. RESERVE N.SLGPE ALASKA
KT8.=+1,862Ft. |1 700F¢. f§;992Ft.¥(.B.i;;;}% 27, 1980
DEFPTHBELOW LOG r GEQ.

B o ITEM Ted T Ted = DIFF,
250 88 Geophone Level 0.0101 {0.0096 |+.0005
500 | 338 | Geophone Level |0.0365 |0.0349 |+.0016
750 588 Geophone Level 0.05%82 |0.0592 | +.0000

1,000 838 Geophone Level 0.0818 [0.0817 |+.0001

1,250 1,088 Geophone Level 0.1034 | 0.1020 |+.0014

1,490 1,328 Geophone Level 0.12714 | 0.71230 ; -.0016

1,950 1,788 Geophone Level 0.1579 | 0.1563 | +.0016

2,902 2,740 Geophone Level 0.2275 [ 0.2265 | +.0010

4,400 4,238 Geophone Level 0.3405 | 0.3411 | -.0006

4,500 4,338 Geophone Level 0.3478 | 0.3482 | -.0004

6,170 6,008 Geophone Level 0.4760 | 0.4758 | +.0002

6,895 | 6,733 | Geophone Level | 0.5286 | 0.5291 | -.0005

7,395 | 7,233 | Geophone Level | 0.5582 | 0.5572 | +.0010

8,025 7,863 Geophone Level 0.5914 | 0.5924 | -.0010

10,894 [10,732 Geophone Level 0.7473 | 0.7482 -;0009
11,095 10,933 Geophone Level 0.7589 {1 0.7573 | +.0016
11,328 111,166 Geophone Level 0.7709 [ 0.7703 | +.0006
12,412 (12,250 Geophone Level 0.8231 | 0.8235 | -.0004
13,295 13.133 Geophone Level 0.8702 | 0.8716 | -.0014
13,600 113,438 Geophone lLevel 0.8883 | 0.8877 +.0006_
13,736 [13,574 Geophone Leyel * 0.8938 *
14,475 114,313 Geophone Leve] * 0.9339 *
15,312 115,150 Geophone Level * 0.9790 *
15,398 115,236 Geophone Level * 0.9480 *
16,250 116,088 Geophone lLevel * ? ?

?.= Depth Questionable * = Below Log




Birdwel]ll-aifnaity ¥YELLII] Lds . - 2oy | _sseoisiz oo
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S 49kt | LISBURNE TEST ho.:3 ;
” NATIONAL PET. RESERVE N.SLOPE ALASKA E
ELE v. ELEV.DaAT. N DATE 5
:h K.B.=+1,862Ft. |1,700Ft. 16,992Ft.K.B} 51 de? e 0000 |
DEPTH BELOW - b
: ) ITEM tos GEO. | DIFF. 1
- K.B. DATUM Tod Tgd i
’ . 1
41 16,880 [16,718 Geophone Level * 1 7
16,942 |16,780 Geophone Level * 1.0550 *
? = Depth Questionable - * =l Below Log




