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Construction of calibration models and calibrating experiment for efficient field application
of density log
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Abstract: We constructed a series of calibration models in the campus of Kangwon National
University. A series of experiment for calibrating sonde response as well as casing effect in field
measurement. Here we explained the process of construction of calibrating facility which consists of
three model holes of different density and three model holes of different diameter. It was discussed
the calibration equations obtained from its sonde response calibration test. A density correction chart
for different separation of detector from hole wall was suggested, and verified the possibility of
determining true density from measurements in cased hole.

Keywords: gamma gamma, sonde response, model borehole, geophysical logging, density calibration,
casing effect
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Fig. 1. Photos showing the process of construction of calibration facility.

20059 FFIFHAEY A7y SPYJEAY =5



76 ' 2* % - 3239 - Weijun Zhao - 333}

Unit: cm

280

LOW DENSITY
MODEL

140 O
KLw-4

@ =76mm

L =488.0cm

140 i

280

Fig. 2. Drilling plan for construction of density calibration test holes.
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Fig. 3. Ground plan (upper) and sectional plan (lower) for test boreholes.
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Fig. 4. Schematic of density log equipment.

Table 1. Design of calibration borehole model.

Model Hole No. Density (g/cm’)
Low Density Model KLW-4 1.688
Medium Density Model KLW-1, KLW-2, KLW-3 2.046
High Density Model KLW-5 2.581
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H3AS 25 F UL 4 59 22 AP o] AAHU
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Table 2. Information for gamma ray detectors.

Detector Sensor Position (cm) Measurement Offset (cm)
LSD 55.5 31
HRD 35.5 20
BRD 22 ’ 14
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Fig. 5. Calibration equation reduced from LSD (left), HRD (middle) and BRD (right) measurements.
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Fig. 6. Comparison of the calibration results obtained from calibration equation-8 (density 1),
equation-5 (density 2) and from density calibration by user process using water tank and aluminum
jig (density 3).
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Fig. 8. Sonde responses according to separation between detector and formation in low (a), medium
(b) and high (c) density model holes.

20059 ¥F-F FAy A73 Y IAG 5



PER3Y 239 ¥4 58 AV 29 243 W4 VE 29 5)293 81

X J— . . - 2.5 4y . . 2.5
DProdl. . . ! : Q20 L2od
(3] o (%3
k1 3 g
E-] N N
aEl 1.5 . g 1.5 ‘E’ 1.5
2 2 2
1.0 4 1.0 1.0 - : :
. . ; S ; ; ..} b4 BRO:
[ 2 4 § 8 10 12 0 2 4 [ 8 10 12 [ 2 4 [ 8 10 2
Separation (mm) Separation (mm) Separation {mm)

Fig. 9. Sonde responses normalized to those obtained in O separation. It shows well the increase of

response value with increase of separation between source and detector in low (a), medium (b) and
high (c) density model holes.
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Fig. 10. Density correction chart for separation between detector and formation.
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