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fig. l pl. Ghent, July 31, 1975 

DESCRIPTION OF GEOPHYSICAL WELL 
LOGGING EQUIPMENT, DEMONSTRATED 
IN THE FIELD DURING THE SALT 
HATER INTRUSION MEETING 1974 
IN GHENT, BELGIUM 

F. WALTERx 

1. INTRODUCTION 

In recent years geophysical well logging equipment for 

geohydrological purposes has been developed by the Groundwater 

Survey Institute of the Netherlands Organization for Applied 

Scientific Research (TNO) in close co-operation with other 

institutes within TNO. The inunediate cause for this was the 

lack of sufficiently accurate equipment on the international 

market for electrical logging in boreholes containing fresh 

mud. 

At present equipment is available for the recording 

versus depth of the following parameters. 

In uncased borehole : 

- spontaneous potential; 

- short normal (SN) and long normal (LN) resistivities; 
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- intensity of natural gamma radiation (complete 

energy spectrum or part of it); 

- borehole diameter. 

In wells : --------
- fluid resistivity; 

- vertical flow velocity; 

- temperature and differential temperature; 

- intensity of natural gamma radiation (e.g. for the 

inspection of clays plugs). 

The TNO logging system consists of a surf ace instrument 

(logging cabinet) fitte<l with single or multi-function modules, 

and downholes probes. It is utilized in combination with a 

hoist unit manufactured by Gearhart Owen Industries, Inc. and 

a four-conductor 3/16" cable. The depth reach is at least 

1300 m. 

All components incorporated in the surf ace instrument 

and probes are of the solid state type. Ample use has been made 

of integrated circuits. The reliability of the equipment has 

been proved during studies under very rugged terrain conditions 

in South America. 

A description of the logging cabinet and of several 

modules and probes is given in the sections below. 

2, THE LOGGING CABINET 

The logging cabinet comprising all surf ace equipment 

has to following dimensions 

- length 49 cm 

- width 54 cm 

- height 69 cm. 
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It incorporates the following units (see plate) 

- a bin panel manufactured by Ortec, in accordance with the 

requirements specified in the U.S. Nuclear Instrument Mo

dules Specifications (NIMS) TIO 20893. The bin contains the 

modules for the several logging operations. On the back of 

it twelve connectors are mounted to feed the modules; 

- a control panel with main power switch, voltage indicator 

for the power supply; depth indicator; probe weight indicator, 

logging speed indicator; 

- a recording panel, comprising a dual pen potentiometer 

recorder manufactured by Philips. The 25 cm recorder chart 

is transported by a stepper motor, which is activated by 

a sheave driven by the logging cable. 

The recorder allows for the simultaneous registration of 

SN and LN resistivities, temperature and differential 

temperature etc. 

Experience has learned that a larger number of available 

recorder channels is of little benefit. 

An example of some logs run in an open hole is shown 

in fig. 1. 

3. MODULES AND PROBES 

3.1. SPONTANEOUS POTENTIAL AND RESISTIVITY 

The corresponding module has been designed for the 

simultaneous registration of short normal and long normal 

resistivities and for recording the spontaneous potential in 

open holes. It is also used for the continuous registration 

of the fluid resistivity in wells. The current circuit 

comprises an electronic oscillator (frequency 22 Hz) and an 

electronic current stabilizer. The input resistances of the 

measuring circuits amount to approximately 1 Megohm. For the 

resistivity probe which is commonly used (SN = 20 cm, 

--------------------------------
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LN = 100 cm) the ranges are : 10, 20, 50, 100, 200, 500 Ohmm 

full scale (= 15 cm on the paper chart) . When logging large 

diameter boreholes, a long probe having electrode separations 

of 40 cm and 200 cm is applied. The S.P. is recorded 

separately. Due to commonly small salinity contrasts between 

the mud and the formation water the S.P. curve is often poor 

and erroneous. It often spoils the log if it is recorded 

simultaneously with short and long normal resistivities. 

The S.P. and resistivity probes are of the convential 

type. They have a non-conductive outer shell, onto which three 

lead rings are mounted. 
The fluid resistivity probe consists of a tubular tool 

with apertures at both ends. The inside of the tool is non

conductive. By means of four electrodes mounted in the central 

part the resistivity of the fluid passing through the probe 

is determined. 

3.2. NATURAL GAMMA RADIATION 

The natural gamma radiation is determined with a gamma

ray pulse analyzer : a rate meter with adjustable upper and 

lower level energy windows. 
The time constant can be selected from 1 sec. up to 

10 sees.; the ranges in cps are 1, 5, 10, 50, 100, 500, 1000 

and 5000 (full scale) • The gamma probe incorporates a photo

multiplier tube with a thallium activated NaJ-crystal diameter 

1 1/2", length 3", and a pre-amplifier which permits spectral 

analysis of the gamma radiation with additional surface 

instruments. 

3.3. DIAMETER AND VERTICAL FLOW 

One module is utilized for the measurement of the 

borehole diameter and the vertical flow in wells. It is in 

fact a rate-meter module. 
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The probe used for the determination of the borehole 

diameter has three motor driven arms, which are extended or 

retracted by surface control. The arms follow the borehole wall 

when the probe is drawn up. They activate a precision potentio

meter in such a way, that the electrical potential measured is 

proportional to the borehole diameter. This potential is 

converted into an impulse frequency, which is turned again 

into a DC-signal at the surface. 

The flowmeter probe is of the impeller type. Each 

revolution of the impeller generates 6 pulses, which are trans

mitted to the surface. The imp~ller is mounted in a tube, which 

has apertures at the upper end. The lower end is open. The 

probe can be fitted with centralizer springs. A special device 

enables the enlarging of the inside diameter of the probe 

facing the impeller. This prevents clogging by fibrous 

particles sometimes present in the upward moving water in the 

well. 

3.4. TEMPERATURE 

The temperature probe contains two sensors (transistors) , 

mounted 100 cm apart from each other, and two pre-amplifiers. 

In the module further amplification of the signals is 

accomplished. A differential amplifier permits the determina

tion of the temperature difference between the sensors. The 

module produces two signals corresponding with the temperature 

of one of the sensors and the differential temperature. 

The temperature ranges in degrees C are : -5 - +5; 

+5 - +15; +15 - +25; +25 - +35 full scale. The differential 

temperature ranges are 0.5, 1, 2, 5°C full scale. 

(Received, February 19, 1975). 

D/1975/1180/21 




