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Abstract

Focused resistivity logging has been performed in the depth interval between 100 and 
1000 m in boreholes KFM01A and KFM02A at the Forsmark site. These geophysical 
measurements were executed with modified Dual Laterolog-Tools produced by ANTARES 
Datensysteme GmbH, Germany. The main objective was to increase the measurement range 
of the resistivity measurements beyond c 50,000 Ωm as produced by the Century 9072 
tool used by Ramböll. The ANTARES tool was calibrated up to 400,000 Ωm. Before the 
focused resistivity logging was started, depth and resistivity calibrations were executed. The 
depth corrections were realised by comparing Natural Gamma measurements performed by 
Ramböll with measurements with the ANTARES tool. 
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Sammanfattning

Fokuserad resistivitetsloggning har utförts i djupintervallet mellan 100 och 1000 m i borrhål 
KFM01A och KFM02A i Forsmarks undersökningsområde. De geofysiska mätningarna 
utfördes med en modifierad Dual-Laterolog-sond tillverkad av ANTARES Datensysteme 
GmbH, Tyskland. Huvudsyftet med loggningen var att öka mätområdet till över de 
ca 50 000 Ωm som Rambölls Century 9072-sond klarar. ANTARES-sonden kalibrerades 
upp till 400 000 Ωm. En djup- och resistivitetskalibrering utfördes innan loggningen 
startades. Djupkorrigering utfördes genom jämförelser mellan Rambölls tidigare Naturlig 
Gamma-mätning och ANTARES-sondens. 
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1 Introduction

This document reports the data and results of focused resistivity logging, which is one of 
the activities performed within the site investigation at Forsmark. The work was carried  
out in accordance with SKB Activity Plan AP PF 400-04-079.

In Table 1-1 controlling documents for performing this activity are listed. Both activity  
plan and method descriptions are SKB’s internal controlling documents.

The logging was performed on 2004-09-07 respectively 2004-09-08 in boreholes  
KFM01A and KFM02A at Forsmark, Sweden (see Figure 1-1). The data produced have 
been delivered to the SICADA database. They are traceable by the activity plan number  
AP PF 400-04-079.

Table 1-1. Controlling documents for the performance of the activity.

Activity plan Number Version

Determination of the Formation Factor using in-situ 
Resistivity data In KFM01A and KFM02A

AP PF 400-04-079 1.0

Method descriptions Number Version

Instruktion för rengöring av borrhålsutrustning och viss 
markbaserad utrustning 

SKB MD 600.004 1.0

Metodbeskrivning för geofysisk borrhålsloggning (in 
Swedish).

SKB MD 221.002 1.0



8

Figure 1-1. General overview of the Forsmark site investigation area with drill sites DS1–DS8. 
Borehole KFM01A is situated at DS1 and KFM02A at DS2.
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2 Objective and scope

The main objective was to increase the measurement range of the resistivity measurements 
beyond c 50,000 Ωm as produced by the Century 9072 tool used by Ramböll /1/. The 
geophysical logging was realised to show high electrical formation-resistivities (max 
400,000 Ωm). In each borehole (boreholes KFM01A and KFM02A), one measurement  
was executed. The measured geophysical data are shown in Appendices 2 and 3.
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3 Equipment

The geophysical measurements were executed with the following equipment:
1)  MAN Logging Truck (12.5 t) with hydraulic winch.
2)  Four conductor logging cable 4-H250A, 1/4" diameter

(Rochester, length 2,400 m).
3)  ALADIN logging system

(produced by ANTARES Datensysteme GmbH Stuhr, Germany).
4)  Tool combination (see Appendix 1).

4.1) Digital Telemetry SUB  Gamma Ray
     CCL/ACC.

4.2) Temperature Tool (in line).
4.3) Slimhole Dual-Laterolog 3/SP.

5)  Calibration test box unit.

Resistivity calibration was executed according to the directions of SKB in the  
following resistivity steps:
10 Ω
100 Ω
1 kΩ
10 kΩ
20 kΩ
50 kΩ
100 kΩ
200 kΩ
400 kΩ
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4 Execution

4.1 Preparations
The used DLL-Tool was modified for these measurements at the Forsmark site by 
ANTARES Datensysteme GmbH Stuhr, Germany. The measuring range was increased from 
40,000 Ωm to 400,000 Ωm. The geophysical measurements are based on a calibration for 
the interval between 1,000 Ωm and 20,000 Ωm with linear extrapolation to 400,000 Ωm.

4.2 Borehole logging
In general the measurement procedures follow the SKB method description MD 221.002, 
version 1.0 (“Metodbeskrivning för geofysisk borrhålsloggning”). The logging programme 
in borehole KFM01A was executed 2004-09-07, and in borehole KFM02A 2004-09-08. 

The DLL Tool measures focused rock resistivity with two electrode configurations, 19 cm 
and 91 cm (shallow and deep). In addition, temperature and natural gamma are measured. 
The logging equipment was cleaned according to SKB method description MD 600.004, 
version 1.0 (“Metodbeskrivning för rengöring av borrhålsutrustning och viss markbaserad 
utrustning”) before arriving at the site. 

All data were recorded with 5 cm sample interval. The speed of the logging tool was in 
general 10 m/min.

4.3 Nonconformities
None.
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5 Results

This report includes the data and results of focused resistivity logging measured with Dual 
Laterolog in a depth interval between 100 and 1000 m in boreholes KFM01A and KFM02A 
at the Forsmark site. The results of the Dual Laterolog measurements are presented as plots 
and data files (see Appendices 2 and 3).

During the first DLL measurement in borehole KFM01A it was established that the 
Resisitivity-Deep-Tool recorded irregular data. The Resistivity-Deep-Tool data only 
achieved 50% of the Resistivity-Shallow-Tool data. After the DLL-measurement, the raw 
data were sent to ANTARES Datensysteme GmbH Stuhr, Germany, the producer of used 
DLL-Tool, for examination. ANTARES verified that the Resistivity-Shallow-Tool worked 
correctly but needed to be recalibrated, and the R-Deep data were corrected afterwards in 
Germany. 
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