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3-ARM CALIPER [710mM, T000MM AND 1500MM RANGES] Unlocing YourGeobata

The 3-Arm Caliper probe provides a single continuous log of borehole diameter as
recorded by three mechanically coupled arms in contact with the borehole wall.

710mm, 1000mm and 1500mm range calipers are available to suit a range of well diameters. The caliper is a useful first
log to determine the borehole conditions before running more costly probes or those containing radioactive sources.
Principle of Measurement:

Opening and closing of the motor-driver caliper arms is by surface command, allowing the probe to run into the borehole with the
arms retracted. Once opened, the spring-loaded arms respond to borehole diameter variations as the probe is raised up the borehole.

Probe Head
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Borehole type: open/cased; water/air-filled
Centralisation: | recommendedin large holes
Centralisation: | recommended ininclined holes

Specifications
Temperature: 0-70°C (extended ranges available)

I 3-Arm Caliper (710mm range)

Diameter: 38mm
length: 218m-2.68m (depending on CCL and extended arms)
Weight: 75
Range: 40-300mmand 40-700mm
I 3-Arm Caliper (1000mm range)

Diameter: 60mm
lengthy 28m
 Weight: kg
" Range 65000mm
| 3-Arm Caliper (1500mm range)

Diameter: 80mm

(aliper

Example of logging data

Part Numbers

1002035 3-Arm Caliper (710mm range) with arm extension kit and calibrator

1002037

1
2 www.robertson-geo.com
1
1



e ® ROBERTSON
PROBES GEO
_4_._ARM ) D_"_:)M ETE_R ________________________________________________________________________________________ Unlocking Your GeoData

The 4-Arm Dipmeter measures microresistivity and tool orientation data.
Probe Head These can be processed to determine formation dips.

Principle of Measurement:

Accelerometer & The probe consists of a microresistivity section and a detachable verticality module. Microresistivity data is acquired by four high-
Magnetometer resolution, button electrodes mounted on motorised XY caliper arms and maintained in contact with the borehole walls. A planar
- formation feature that does not lie perpendicular to the borehole axis is detected by each electrode at a different apparent depth.
The four microresistivity measurements are correlated and combined with the verticality data to calculate the dip and dip direction.

e s e o i G O o Gt B P
WU Y A e A Ea A
-

SPECIFICATION: e ——

ey

Ll

Natural  BEBM | mrmmmmmmmmmmeem oo oeooseoossoosossssosssoososooss
Gamma

sym __ Corelation betweenwells
(203.5”)

#y §°

(@)
o
o
Q
=
=]
Q@
0
)
=
e
=
o
=
(7]

Centralisation: non-magnetic centralisers required for inclined
boreholes and/or diameters above 150mm

Micro-resistivity
pads & calipers

Specifications

Diameter: 6lmm (when closed 66mm)

Part Numbers

1002171 4-Arm Dipmeter probe with natural gamma

Example of logging data

4-Arm Dipmeter Probe

www.robertson-geo.com 3
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Probe Head

Natural
Gamma

Accelerometer &
Magnetometer

3.54m
(139”)

Caliper

Borehole Geometry Probe

The Borehole Geometry probe consists of a 4-arm caliper combined with a verticality
measurement.

The probe can replace the 3-Arm Caliper (710mm range) with advantage where the borehole cross-section departs from
circular and where directional information is required for well-completion studies and formation stress analysis. The top
section can be logged as a standard verticality.

Principle of Measurement:

The XY caliper provides continuous measurements of borehole diameter from two independent pairs of linked arms. The verticality
section includes a triaxial magnetometer and three accelerometers. Data from these are combined by a downhole microprocessor
to provide real-time, continuous logs of probe orientation and borehole inclination and direction.

SPECIFICATION:

Sensitive X-Y caliper

Measurements

XandY calipers

Applications

Water/minerals/engineering

Operating Conditions

Borehole type: open/cased, water/air-filled

Diameter: 60mm
length: 354m (ntwosections)or18lm
 Weight: 19.5kg complete (5.5kg for top section)
" Temperature:  0-70°C (extended ranges available)
* Max pressure:  20MPa T
Caliperrange:  75mmto700mm T

Part Numbers

1002044 Borehole Geometry probe with natural gamma

Example of logging data

www.robertson-geo.com
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Probe Head

Natural
Gamma

23Im
(90.5)

Inclinometer

LSD

HRD

Temperature

Source

Density Gamma Probe

The Density Gamma probe (sometimes referred to as a Trisonde) offers a convenient, low
cost alternative to the standard Formation Density probe whenever borehole diameter is
restricted and qualitative density measurements are acceptable.

One common application is in logging through drill pipe when unstable borehole conditions prevent use of unprotected
nuclear probes. The probe is unfocussed and indicates the average density of material surrounding the borehole.

Principle of Measurement:

The probe contains a detachable gamma source and two high-sensitivity scintillation gamma detectors. Gamma radiation from the
source is backscattered by the formation (Compton effect) and reaches the two detectors where the count-rates provide an
indication of formation bulk density.

o wom T

SPECIFICATION: E """ * !
| Features [N %
. Long-spacing detector (LSD) for deep penetration % ’
High-resolution detector (HRD) for accurate bed-boundary detection |~ — pow B= 5
_Outionalboreole-ndinatonmeasrement {
- s
>
Long-spacing density (cps) ..:{ : i
" High-resolution density cps) " b
Natwalgamma . % :
_Boreholeindlination option) F .- §
4
[ Minerals: '& 4
Bulk-density variations : ,‘ P §
Clithology T € - ‘
__Comelationwith otherlogs "~ T }
Bed thickness and boundary location - - $
__Borehole inclnaton and true vertical depth T -i"
I Engineering }', - <
Detection of weathered or fractured zones r I
" Ground compactionstudies 25 T (ol
| Water: ;'.'t . :
__Locationof aquiferandaquitard F o {'
3 b
Borehole type: all (qualitative measurement only) : ::: i l
" Recommended Logging Speed:  5m/min gt {
>
=
Diameter: 38mm ' { S ;
CLength 23 e ‘
| Weight: . L < I J
_ Jemperature: ___ O70°C (extended rangesavalable) | ... - . )
Max. pressure: 20MPa - }
" Indination measures: 0°tot80° < "= ?

v
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__loo200 | Density Gammaprobe . S
1002012 - with inclination . I
_loo202  -withincination - |

Example of logging data

www.robertson-geo.com 5
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The Dual Focussed Induction probe provides two simultaneous conductivity logs,
corresponding to “medium” and “deep” radii of investigation into the formation.

The two depths of penetration are useful in porous, permeable formations where displacement of formation fluids by
drilling mud creates an “invasion zone” with different electrical properties. The 1” focussed induction probe produces a
single medium penetration conductivity log. It finds particular application in small-diameter dry or plastic-lined
boreholes used for mineral exploration and for conductivity/resistivity in dry holes.

Principle of Measurement:

An oscillating high-frequency magnetic field from a transmitter coil within the probe induces an alternating electrical current within
the surrounding conductive formation. This current, in turn, induces voltages within receiver coils proportional to the formation
conductivity. The transmitter-receiver spacings determine the depth of investigation of the measurements. Additional focussing
coils minimise the contribution of the borehole signal.

Probe Head 1

Stand-off

Natural Separate deep and medium penetrating measurements give information on
Gamma invaded zone

Focussed measurements for minimum borehole signal PSD (phase-sensitive
detector) discriminates between magnetic susceptibility and conductivity signals

Measurements

Deep formation conductivity

Medium formation condu

Stand-off Applications

| Water
Indicator of permeable zones and porosity
25%m  Formationwatersalinity
@) " long-termwellmonitorng

| Mineral/Engineering
Ore identification and quality

|| other
Indication of hydrocarbons

Operating Conditions

Borehole type: gpen/plast_ig or grp cased, air/water-filled

Recommended Logging Speed:

Specifications

Diameter: 43mm

Coil Array

Part Numbers

1002087 Dual Focussed Induction probe with natural gamma

Example of logging data

Dual Focussed Induction Probe

6 www.robertson-geo.com
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The Dual Neutron probe provides a calibrated borehole-compensated neutron porosity
measurement in mud-filled open holes.

It is the probe of choice for quantitative formation-fluid studies.

A single-detector neutron probe is also available for qualitative porosity logging under most borehole conditions
including through steel or plastic casing and drill-pipe.

Principle of Measurement:

The Dual Neutron measurement uses two *He proportional detectors and a detachable, sealed ’Am-Be neutron source. Fast
neutrons emitted by the source are scattered and slowed to thermal levels, principally by hydrogen in the formation. The ratio of
the neutron flux reaching the near and far detectors depends on the hydrogen index and porosity. Use of dual detectors and a ratio
method provides a porosity measurement compensated for borehole diameter but not independent of it.

Probe Head

Natural
Gamma

i
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i
gje i
I
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Measurements

Compensated porosity

Applications

| Minerals / Water / Engineering

214m : Correlation between open and cased-hole logs

(84.2) Strata correlation between wells

Operating Conditions

@ ~ Borehole type: open/cased, water-filled

LS Neutron

Part Numbers

1002029 Dual Neutron probe with natural gamma

SS Neutron

Example of logging data

Source

Dual Neutron Probe

www.robertson-geo.com 7
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The Elastmeter is a borehole lateral load tester designed to figure out deformation characteristics of the ground ranging
from soft rock to hard rock. The deformation characteristics become useful information especially for the construction of
large scale structures such as dams, bridges and high-rise buildings.

The Elastmeter has a range of probes to provide pressuremeter tests of rock in BQ (60 mm), NQ (76 mm) and HQ (98 mm) boreholes. Both pressure and
displacement are measured directly in the probe using electrical transducers. A mechanical arm is used for the measurement of displacement making maintenance
easier. Applied pressure is measured by a precise semi-conductor transducer in the probe.

Pressmeter and data recorder:
The system comes complete with data recorder, probe and cables for up to 200m use.

SPECIFICATION:
Specifications
Probe Types: BQ (60 mm), NQ (76 mm) and HQ (98 mm)
Max Pressure: 20MPa
Deformation range: BQ Probe 66-80mm

NQ Probe 76-90mm
HQ Probe 100-115mm

Probe Diameter: BQ Probe 62mm
NQ Probe 72mm
HQ Probe 96mm

Weight: BQ Probe 20kg
NQ Probe 20kg
HQ Probe 30kg

Part Numbers

Model 4023 Elast Recorder
" ModelBQ  FElastmeterProbeBQ
" ModelNQ@  FElastmeterProbeN@
" ModelHQ  Elastmeter Probel@
" Model4185  HighPressurePump
041812000 Control CabletOOM
" Model4153  HighPressure Cable
041814024 Camying case for probe - wooden
041496005 Toolkit T
©04154-4005  Calibration pipe 76mm IDforNX
©04154-4007  Calibrationpipe82mmIDforNX
154912010 PackertubeforNX-hard
" ON67-0501  Batterypackwithcarryingbag
12539205 Batterycharger-1000r220VAC
_1539-9001 " Step-downransformer
8 www.robertson-geo.com
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Probe Head

o4

Natural
Gamma

Current SPR

16” SP

Temperature

Electric Log Probe

2.75m
(108”)

The classic water-well combination probe combining shallow, medium and deep
penetrating resistivity measurements with Self-Potential (SP).

Principle of Measurement:

A low-frequency bi-directional electric current from a source electrode on the probe returns through the formation to the cable
armour above an insulated bridle. Potentials due to this current flow are measured on various sense electrodes on the probe with
respect to a voltage reference ‘fish’ normally located at the surface. These measurements are converted to apparent formation
resistivities within the probe and transmitted to the surface.
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Part Numbers

1002072 Electric Log probe with natural gamma and temperature
1002111 ivi
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Example of logging data

www.robertson-geo.com
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Fluid and Gas Sampler probes are used to take a discrete sample of well fluid at a
particular depth and to return it uncontaminated to the surface.

Principle of Measurement:

Fluid Sampler: The Fluid Sampler includes a chamber incorporating motor-actuated valves at the top and base. While the probe is
being lowered into the borehole, the valves are held open, allowing well fluid to flow freely through the chamber. At the desired
depth, the motor is activated under surface control, closing the valves to seal the chamber and contents ready for retrieval.

Gas Sampler: The Gas Sampler is designed to retrieve uncontaminated samples of well fluids comprising or containing gas whilst
maintaining the original well pressure. The probes contain a sealed sample chamber with a moveable piston and motor-actuated
valve. Prior to logging, the piston is withdrawn manually and locked into position, leaving a partial vacuum within the sample
chamber. For sampling, the valve is opened under surface control, allowing the well fluid to enter the chamber. The valve is then
closed, enclosing the sample under ambient pressure. At the surface, the fluid can be transferred while still under pressure to a
suitable container for analysis.

Probe Head

i Application
Moo .

Vae J Fluid

Operating Conditions

Borehole type: open/cased, water-filled

1.55m Specifications

6™ || Fluid Sampler
Volume: 0.25L Diameter: 38mm Length: 0.96m Weight: 5kg

Volume: 0.5L Diameter: 5Imm Length: 1.18m Weight: 10kg

Fluid/Gas Length: 1.55m Weight: 10kg
Sample [ 0W 000 | @ ToToooootieemtomToool ISR e Pyl
Chiamber _0-70C (extended ranges available)

Mechanical valve assembly where
the sample is extracted

Part Numbers

1002198 Fluid Sampler probe 1li

Fluid/Gas Sampler Probe

10 www.robertson-geo.com



Probe Head

Natural
Gamma

Upper Guard

Current
Electrode

Lower Guard

Focussed Electric (Guardlog) Probe

® ROBERTSON

GEO

Unlocking Your GeoData

The focussed resistivity (LL3) measurement provides excellent vertical resolution and a

reasonable depth of investigation.

The Guardlog replaces the classic Electric Log in conditions of low mud resistivity and high formation resistivity.

Principle of Measurement:

The probe includes a central current-source electrode between two guard electrodes, maintained at the same potential by internal
electronics. Current from the centre electrode is constrained to a thin disk by the presence of the guards and returns to the cable
armour above a 10m insulated section. The potential of the central electrode with respect to a surface voltage-reference stake and
the measured current are combined by a down-hole microprocessor to calculate apparent formation resistivity.

Constant-power down-hole current source give 4 decades of measurement without
range switching
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Applications

I water
Determination of water quality

I Minerals/Engineering
Strata correlation between boreholes

Centralisation: standoff recommended. The logging cable armour
should be insulated for 10m above probe head

Diameter: 38mm
Clength: 2am
C Weightt 95
__Jemperature: _ 0-70°C extended ranges available)

Part Numbers

1002078 Focussed Electric (Guardlog) probe includes natural gamma

www.robertson-geo.com

Example of logging data



Probe Head

Natural
Gamma

Temperature

Caliper

LSD

HRD

BRD

Source

Formation Density Probe

® ROBERTSON

GEO

Unlocking Your GeoData

The Formation Density probe uses dual shielded detectors to provide a borehole-
compensated density measurement with good bed-boundary resolution.

The Density Guardlog probe offers an additional LL3 focussed electrical measurement with good vertical resolution and
depth of investigation. The Iron Ore Density probe includes extra collimation, different source-detector spacings and a

higher activity source to extend the density range to 5g/cc for iron ore logging.
Principle of Measurement:

The probes contain a detachable 137Cs gamma source and two scintillation gamma detectors. The active windows of the source and
detectors are maintained in contact with the borehole wall by a motorised caliper arm. Gamma radiation back-scattered by the
formation (Compton effect) reaches the detectors where the relative count rates provide a measure of formation density.
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Applications

| Minerals:
Density and porosity

|| Engineering:

1.1t0 2.95g/cc (Formation Density and Density Guardlog probes)
1.5 to 5.09/cc (Iron Ore Density probe)
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1002013 Formation Density probe
loo20l6 - -includes BRD and temperature
o0 Density Guardlog probe withBRD
o109 Iron Ore Density probe

1
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The Full Waveform Sonic probe uses a dual-transmitter dual-receiver array to provide
high quality formation acoustic-velocity data.
Probe Head . . . .
Joened Options are available for display of full-waveform data and cement-bond data (CBL) in cased boreholes.
Principle of Measurement:
A piezoelectric transmitter stimulated by a high-voltage pulse radiates a high-frequency acoustic wavelet. This is coupled via the
I borehole fluid and formation to each receiver. An accurate quartz clock measures the first arrival transit time. The first arrival in
open hole corresponds to the p-wave path in the formation.
Full Waveform Sonic mode: Two pairs of transmitters and receivers are used to allow cancellation of the borehole fluid path and
determination of formation velocity (slowness). The full sonic waveform from both receivers is displayed as a variable-density log
(VDL) or waveform (‘wiggle’) trace.
Cement Bond Log (CBL) mode: The probe records the amplitude and arrival time of the first casing arrival at the near receiver and
full sonic waveforms from both receivers.
GeoCAD® Sonic Module: This optional package allows shear wave slowness processing from the full waveform data. These can be
1X-2 combined with additional density data to determine elastic moduli. First arrivals and waveform amplitudes can also be determined
by the CBL function to provide cement bond quality reports.
SPECIFICATION: 3
__Down-hole digitisation of waveformdata
. Compensation for poor centralisationorcaving
__ Variable density log (VDL) or wavelet (wiggle) display ™
__Formation velocity (Slowness) @@ e
__Shear (5) velocity (where shear waveexists) . E
__ Full waveform Time of first arrival (delta-t) -
__Amplitude of firstarival (CBL)
Integrated transit time =
A36m - TUNatural Gammaoptional T
(71 T I |
Applications
R | Water / Minerals / Engineering =
Porosity
Rock strength and elasticity (with density log) =
_Lorectionof seismic velocity
__ Fracture and permeability indicationinhardrock
__ Location of poor or missing cement befind casing g
Operating Conditions -
| Borehole type:
Sonic: open-hole, water-filled -
™ (BL: cased-hole, water-filled

Centralisation: required

Specifications - |

Diameter: 60mm
length: 436m (478mwithgamma) -
Weight: 30kg 33kg withgamma)
" Temperature:  0-70°C (extended ranges available)

Part Numbers il =

1002128 Full Waveform Sonic probe with CBL
| GeoCAD" Sonic Module
1020983 GeoCAD® Sonic Module

Full Waveform Sonic Probe

www.robertson-geo.com 13
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Probe Head
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The Full Waveform Triple Sonic probe is a highly compact slimhole tool designed
specifically for geotechnical and mining applications.

The probe acquires transit-time and full-waveform data simultaneously from a single transmitter and three receivers.

Principle of Measurement:

The piezoelectric transmitter is stimulated by a high-voltage pulse and radiates a high-frequency acoustic wave through the
borehole fluid and formation to each receiver. An accurate quartz clock measures the first arrival transit time.

Formation Velocity: The probe measures the time of the first arrival at each receiver. The difference in arrival times between the
three receiver pairings allows formation velocity to be calculated in triplicate, independent of the borehole fluid path.

Full Waveform Log: The probe records the full sonic wave-train at all receivers simultaneously. This can be displayed either as a
variable-density log (VDL) or waveform (‘wiggle’) trace. The waveform data can be exported to be used in software packages, such
as GeoCAD® for calculation of compressional (P), shear (S) and Stoneley velocities.

GeoCAD® Sonic Module: This optional package allows shear wave slowness processing from the full waveform data. These can be
combined with additional density data to determine elastic moduli. First arrivals and waveform amplitudes can also be determined
by the CBL function to provide cement bond quality reports.

Applications

| Geotechnical / Mining / Water
Fracture and permeability indication in hard rock

Operating Conditions

| Borehole type:
Sonic: open-hole, water-filled
Centralisation: required

Part Numbers

1013861 Full Waveform Triple Sonic probe with natural gamma
| GeoCAD" Sonic Module
1020983 GeoCAD® Sonic Module

1
www.robertson-geo.com
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GYRO
The Gyro probe acquires borehole inclination/azimuth logs in situations where metal
casing or magnetic materials around the borehole prevent use of the standard
Prabe Head verticality probe.
robe Hea . . . . . .
_— The Gyro Magnetometer version also acquires 3D-magnetic data for location of magnetic ore bodies.
Principle of Measurement:
The standard probe includes a gimbal-mounted directional gyroscope for orientational measurement and three accelerometers for
inclination. In the Gyro Magnetometer probe, an additional triaxial fluxgate magnetometer continuously measures X, Y and Z
magnetic components. These are used to compute the magnitude and direction of the magnetic field around the probe.
SPECIFICATION: i s 4
| Featwes | |
Continuous log of borehole inclination/azimuth .
Not influenced by metal casing or magnetic materials
__ Low drift compared to rate’ gyroscopes }
g __Natural-gamma measurement [
1 _ Magnitude and direction of surrounding magneticfied )
|
Borehole inclination 4
Borehole drift 1‘|
CTmeverticaldepth [
_NatralGamma
__ Magnitude and direction of surrounding magneticfied |
Applications
| Water / Minerals / Engineering i
Verticality measurements in steel casing or in the presence of magnetic ores \
220m  __Detection of nearby magnetic ore bodies (Gyro Magnetometerprobe) f
o) : o |
Operating Conditions
_Borcholetyper . open/easedholes waterfairfiled \
Centralisation: required 'II
__Recommended Logging Speed: _ 3m/min '
Specifications }
Accelerometer & Diameter: 45mm }
Magnetometer Length: 229m ]-
et K :
__Temperature:  0-70°C(extended ranges available) !
Maxpressirer 0Wps T !
__indination ange: ~ 0to30° ]
_Admuthrange:  Ot0360° {
Magnetometer range: +/-100 pT !
_______________________________________________________________________________ 1.1
Part Numbers {
(002150 | Gyroprobewithnatwalgamma {
(089 ... GyroMagnetometer probe with natural gamma |
Gyroscope l
. . Examples of logging data
1 ® a ", P I A T
- 4V, #
- - '1[
Gyro Probe T
www.robertson-geo.com 15
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Probe Head

—

2.24m
(88.2)

Natural
Gamma

Thermistor 1

Heating Grid

Thermistor 2

Heat-Pulse Flowmeter Probe

The Heat-Pulse Flowmeter probe is used to detect low vertical flows within a borehole
below the threshold limits of conventional impeller tools.

The probe is designed for stationary measurements only. Normal logging practice involves measurements at a series of
depths across the zone of interest.

Principle of Measurement:

The probe contains a horizontal wire-grid heating element and thermistors located above and below it. Apertures in the tool permit
the free flow of well fluid through the assembly. Pulses of electric current are applied to the heating grid under surface command,
warming fluid in the vicinity of the grid. The warm fluid front migrates towards the thermistors where it is detected. Depending on
the direction of flow, either upper or lower thermistor detects the warm fluid front first. The time taken to reach the detector gives
an indication of flow rate.

Applications

| water
Location of permeable zones in water wells
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Diameter: 5Imm
Tlengthe 24m
T Weight: 8okg
Temperature: oso°c T
" Max.pressure: 0MPa T
__Measurement range: Oto3mmin

Part Numbers

1002119 Heat-Pulse Flowmeter probe
Terrgaranae Dubererta [CPS] Corent Do 41808 [m] Twwcawl] v-w--u--m Cumvert Depetv: 30408 [m]  Tomencaie [x]
= |7 | .
| : 5 =y
- = k1] e
(] P [rmmrs] wo = | L] T [pmcrste] wo B

Examples of logging data

www.robertson-geo.com



® ROBERTSON

e e e o i s A e e e e e e A rr e pf NEm Ao T Unlocking Your GeoData
HIGH RESOLUTION ACOUSTIC TELEVIEWER (HRAT)"
The High Resolution Acoustic Televiewer (HRAT)® provides a continuous high-resolution
Probe Head oriented ultrasound image of the borehole wall.
The probe uses a fixed acoustic transducer and a rotating acoustic mirror to scan the borehole walls with a focussed
ultrasound beam. The amplitude and travel time of the reflected acoustic signal are recorded as separate image logs.
Features such as fractures reduce the reflected amplitude and appear as dark sinusoidal traces on the log. The travel-
time log is equivalent to a 360-arm caliper and shows diameter changes within open fractures and ‘break-outs’.
Acceletometer & Directional information is also recorded and used to orient the images in real time.
ccelerometer
Magnetometer GeoCAD® Televiewer Module: is a Windows-based package for processing, interpreting and displaying acoustic and optical
televiewer image logs. Standard log presentations include tadpole and stick plots, stereographic projections of poles to planes and
azimuth frequency diagrams. The synthetic core display allows convenient comparison of log and field data for orientation of
fractured or incomplete core sections.
Natural et i i el 125, 0T
Gamma il
_— SPECIFICATION: .
Applications b | '
Fracture identification and orientation = FEREI
Stratigraphic studies o | IE
__localstressstudies (oreak-out) (™ T = i<EEE
_Coreorentation o rem
Gasedtholestudies T 4 —
H wEEE
Operating Conditions = e
e 4 ]
| .
] e
. '
. i ]
F] -
B 3
. H
1.99m ks
(1) = :
b CERg|
e S MERY
L d r
] -
Part Numbers % ram
1002184 HRAT® probe 1 Vi
| ]
| -
1 Cany
d LEEN
| -
b | o
4 cany
s 3 LEER
= p
1 - LERE|
b d LERE|
] -
b | p
b o
e 4
|
1 ”
H Camy
1 LEEN
Acoustic b :
Mirror 4 :
. .
2 «ERY
| o
Acoustic = -
Transducer ’ - —
Acquisition of HRAT data with Micrologger2 " 7 / Example of logging data

High Resolution Acoustic
Televiewer (HRAT)® Probe

www.robertson-geo.com 17
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HIGH RESOLUTION OPTICAL TELEVIEWER (Hi-OPTV)* piodiaTou b

Probe Head

Accelerometer &
Magnetometer

Natural
Gamma

2.13m - 2.14m
(83.97-843”)

360° view
Hi-res camera

High Resolution Optical
Televiewer (Hi-OPTV)® Probe

The High Resolution Optical Televiewer (Hi-OPTV)® provides a continuous very high
resolution oriented image of the borehole walls using a conventional light source.

A unique optical system based on a fisheye lens allows the probe to survey 360 degrees simultaneously. This information
is processed in real time to produce a complete ‘unwrapped’ image of the borehole oriented to magnetic north. The probe
offers superior resolution to the High Resolution Acoustic Televiewer (HRAT)® and produces images in real colour. While,
unlike the HRAT®, it can operate in air-filled boreholes, it is unsuitable for boreholes containing mud or cloudy fluids.

GeoCAD® Televiewer Module: is a Windows-based package for processing, interpreting and displaying acoustic and optical
televiewer image logs. Standard log presentations include tadpole and stick plots, stereographic projections of poles to planes and
azimuth frequency diagrams. The synthetic core display allows convenient comparison of log and field data for orientation of
fractured or incomplete core sections.

Examples of logging data

www.robertson-geo.com



e ® ROBERTSON
PROBES GEO
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Impellers can detect differential flow rates as low as 1.0m/min.

Logging at a range of speeds allows detection of flow of any rate (although for high precision in low flow rates use of the
Heat-Pulse Flowmeter is advised).

Probe Head

Principle of Measurement:

The probes are equipped with lightweight helical impellers mounted on double sapphire bearings. The impellers contain magnets
which actuate Hall-effect switches within the probe to detect impeller rotation. Separate log channels record the time of rotation
according to fast and slow timebases for improved resolution at high and low flow rates. Uphole and downhole rotations are
distinguished within the probe.

Natural

Gamma Part Numbers

1002122 Impeller Flowmeter 45mm

Example of logging data

Impeller

Impeller Flowmeter Probe

www.robertson-geo.com 19
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The Induced Polarisation probe measures the charge separation or ‘chargeability’ in
1 porous, water-saturated, mineralised rocks caused by the passage of a low-frequency
|

Probe Head f alternating current.

The main cause of induced polarisation is a current-induced electron-transfer reaction between ions of an electrolyte in
contact with grains of semi-conducting metallic minerals.

Principle of Measurement:

The probe passes a controlled current through the formation between two outer electrodes and detects the variation with time of

the resulting voltage measured between two inner electrodes after the device is removed. The integrated area under the voltage-
time curve is a measure of chargeability.

K4
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7]
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=
(]
3
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3
-
(7]

Natural
Gamma

Applications

[ Minerals
Indication of mineralisation, particularly of disseminated sulphides

Electrode

L O [ it e e e R

Part Numbers

1002102 Induced Polarisation probe with natural gamma

Electrode

Example of logging data
Electrode

20 www.robertson-geo.com
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_MAGNETlC SUSCEPTIBILITY Unlocking Your GeoData

Probe Head

Natural
Gamma

Coil Array

Magnetic Susceptibility Probe

The Magnetic Susceptibility probe is based on the industry-standard Bartington
Instruments™ product.

It is a low-frequency device and is specifically designed for mining applications. The probe has excellent stability against
pressure and temperature variations.

Principle of Measurement:

An oscillating magnetic field in the probe produces a current within a toroidal zone in the surrounding formation. The oscillating
current produces a secondary field that is detected by the receiver coils. The ‘quadrature’ signal is a measure of susceptibility.

Applications

The probe has particular use for detecting uranium where the log shows a negative
correlation with uraniferous compounds. Susceptibility logs are highly sensitive to
iron and show large contrasts according to its oxidation state. The frequent
occurrence of iron with other redox-sensitive metals can provide a valuable indicator
of the presence of other minerals.

Operating Conditions

Borehole type: open/cased (plastic), water/air-filled

www.robertson-geo.com 21
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Probe
Head

Natural
Gamma

Pad &

Electrodes

27Im
(107”)

The Microresistivity probe provides a focussed pad resistivity measurement with high
vertical resolution combined with a caliper and natural gamma.

Principle of Measurement:

The resistivity measurement is based on the guard principle where a ring electrode maintained at the same potential as the central
measurement electrode focusses the measure current into a narrow beam. The electrodes are contained within a flexible pad
mounted on a motor-driven arm and maintained in contact with the borehole wall during logging. The same arm also operates the
caliper mechanism. A natural-gamma measurement is included to aid correlation with other logs.

Applications

I Minerals / Water / Engineering
High-precision bed boundary and thickness determination

Borehole type: open-hole, water-filled
__Centraliation: " excentralsed with calperamn
Diameter: 58mm
Clength: um
 Weight: Bkg
__Jemperature: _ 0-70°C (extended ranges available)

Part Numbers
1002084 Microresistivity probe with natural gamma

Example of logging data

www.robertson-geo.com
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Probe Head

Natural

Gamma

Natural Gamma Probe

® ROBERTSON

Unlocking Your GeoData

The Triple Gamma and Ultra-Slim Gamma probes measure the activities of naturally

occurring or man-made isotopes.
Principle of Measurement:

The probes are based on scintillation gamma detectors. The detectors measure the natural gamma radiation released from

potassium and the decay products of uranium and thorium in the borehole.

Specifications

| Triple Gamma Probe

Diameter: 38mm
"""""""""""""""""" 20m T
"""""""""""""""""" 6k
"""""""""""""""""" Bmmx2smmNalthy
50mm x 25mm
100mm x 25mm
""""""""""""""""" 0-70°C (extended ranges available)
"""""""""""""""""" 0Mpa T
27mm
"""""""""""""""""" o79m T
___________________________________ kg
"""""""""""" s mmx75mmesay
""""""""""""""""" 0-70°C (extended ranges available)
_Mapressue: T ToMPa_

1002009 Triple Gamma probe

www.robertson-geo.com
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“ The Neutron probe provides qualitative porosity logging under most borehole conditions
including through steel or plastic casing and drill-pipe.

Probe Head A Dual Neutron probe is also available which provides a calibrated borehole-compensated neutron porosity
measurement in mud-filled open holes. It is the probe of choice for quantitative formation-fluid studies.
Principle of Measurement:

The neutron measurement uses a *He proportional detector and a detachable, sealed 2'Am-Be neutron source. Fast neutrons
emitted by the source are scattered and slowed to thermal levels, principally by hydrogen in the formation. The Neutron SP/SPR
probe combines this with a resistivity measurement, giving two independent indicators of formation porosity.

Natural e e e e e e e e e e
Gamma o ——————
- SPECIFICATION:
__Real-time qualtative porosity measurement I
.
| Neutron: .
_ Neutron (raw Counts) e
Naturalgamma e
Option: Casing collar locator (CCL) v
| Neutron SP/SPR: i
Neutron (raw counts) -
Natural gamma i
Short normal resistivity L
SOt e

Applications

I Minerals / Water / Engineering -
Lithology identification &
s Loson ety
(929”) Shale content
* Correlation between open and cased-hole logs .
__ Strata corrlaton betweenwells
.
Borehole type: open/cased, water-filled
__ Recommended Logging Speed: _ dm/min T
:
| Neutron: "
Diameter: 38mm
length: 236m i
« Weight: 75 "
" Temperature:  0-70°C (0-125°Coptional) ¢
* Max pressure:  20MPa .
Detector | Neutron SP/SPR: &
Diameter: 45mm Lt
length: 286m
 Weight: mskg P
*Temperatwe:  0-70°C T .
* Max pressure:  20MPa T .
" Range: 1ooooom T - |
Example of logging data
1002029 Neutron/Natural Gamma
Cloaz Neutron SP/SPR probe with natural gamma
Source Clonsags -includes natural gammaand cCL
Neutron Probe
24 www.robertson-geo.com
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JPY238

JPY350

For professional geophysical logging operators

The new Javelin® Wireline Slim provides high-resolution, continuous
measurements of principal aquifer properties for groundwater and
environmental investigations:

* Porosity * Bound and mobile water content
* Pore size distribution * Hydraulic conductivity

* Natural gamma

SPECIFICATION:

Applications

Geotechnical site investigations

Interchangeable Probes
+ 2.38in (60mm) and 3.5in (89mm) probes allow operation in a wide range of core
holes and groundwater wells

* Integrated field joints for rapid and secure deployment

Widest Diameter of Investigation

« Largest Diameter of Investigation of any small or medium diameter magnetic
resonance logging tool

* Measures properties of native formation past the disturbed zone

Multiple Depths of Investigation
* Two independent DOI shells measured during a single logging run allows users to
assess radial variability

UItra Short Echo Spacing
* Echo spacing as short as 450 microseconds ensures accurate measurement of
clay-bound water content

Industry -Standard Wireline Compatibility
* Operation on 4-conductor or 7-conductor wireline cable ensures seamless
integration with existing logging operations

FIeX|bIe Surface Station
« Surface station housing tool power, control, and telemetry electronics operates both
the Javelin® Wireline Slim and larger Javelin® Wireline Max logging systems

Specifications

Javelin Probes: JPY238 JPY350

Diameter: 2.38in (60mm) 3.5in (89mm)
Clengthe  74in(ssam) 72in(183m)
T Weightt bk ¢ 55lb (25kg)
" PressureRating:  2350PS  100pSI
"s'éﬁs'.ifv'éb]ér}{e'ta;""""""""""'F].'é.'r{ @) Fo2n(oem)

11in (28cm) F,:15in (38cm)
"\7e'r't1££|'rié§6|'dt]6h"'""'""'""'""9]6'('2'5}}%3'""""'13;]6'('5&}53 """""
" EchoSpacng: 4500 ¢ 600us

B Downhole Digital Module:

Diameter: 2.38in (60mm)
Tlength: 70n(78am)
T Weightt %b.askey
" Lengthw/GammaSensor.  &sn@7em)
" Weight w/ Gamma Sensor: ~ 45Ib.(20ka)
" Natural GammaSensor:  Optional Logging Speed: 100-500 ft/hr
CCable U 3f6inch (or larger), 4-coreor 7-core

CE Certified. FCC, CTick, CE Emissions Compliant
Protected by US Patents: US 10,162,026 B2; US 10,302,733 B2; US 8,816,684 B2; US 9,348,054 B2; US 9,588,068 B2.
JAVELIN is a registered trademark of Vista Clara.

www.robertson-geo.com
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Two independent measurement
shells (shown to scale)

[} 50 0 100 200 10 jo?
Volumetric % Counts K (ft/day)

Examples of logging data

Javelin Unusable data
deep-view without
sensitivity deep-view

Surface Station is available as a
rackmount unit (4U) or housed in a
compact, shock-mounted case.
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The PS Logger® probe is a low-frequency acoustic probe designed to measure

el compressional and shear-wave velocities in soils and soft rock formations.
! It operates using indirect excitation rather than mode conversion as in a conventional sonic. It is capable of acquiring
gig“a_l fo":_ff?"ef high resolution P and S wave data in borehole depths of up to 600m in water.
LU Principle of Measurement:
The PS Logger® probe contains a unique design of powerful hammer source and two receivers, separated by acoustic damping tubes.
To acquire data, the probe is stopped at the required depth and the source is fired under surface command. Firing causes a
solenoid-operated shuttle aligned across the borehole axis to strike plates on opposite sides of the probe in turn, setting up a
pressure doublet in the surrounding fluid. The resultant fluid motion produces a tube wave at the borehole wall with velocity close
to the shear velocity of the formation together with a compressional wave.
As the waves propagate parallel to the borehole axis, they set up corresponding fluid movements that are detected by the two
neutral buoyancy 3D hydrophone receivers and geophones, allowing the wave velocity to be determined.
The facility to stack multiple shots and filter the data as in normal seismic data acquisition is included in the operating software.
Upper ToTTTTTmTTTTmmmmmmmmmmmmmmmmmmmmmmmmmmm
Hydrotone SPECIFICATION: P Waves
| Features ]
High energy shear-wave source has typically 20x power of conventional sonic probes il
" Lowfeqvency measeren, more epresenaive o engneangsioions ol |-
__Stadkingof multpleshots WA
' __Probeseparatesforshipping Wl
Real-time wavelet (wiggle) display mEhLl o '
* Compatible with Robertson Geo Micrologger2 . HL il | AR
Lower s R il
Formation compressional wave velocity : i ' il [
Fomationsheorvavevlodty il | -
- AR | AR
; 6(237;“2%"; Site Investigation - foundation studies, windfarms, offshore structures, dam safety ' ' ot [ 1y
"~ Physical properties of soil/rock - shear modulus, bulk modulus, compressibility : Gl L
and Poission’s ratio S Waves
* Earthquake engineering - characterization of strong motionsites - s ameen
* Velocity control for seismic reflection surveys ,
Egineerng ikl
2RI
Filter Tube Borehole type: open-hole, water-filled o
p-s ' !
Transmitter !
ol Shipping case length 145m (47510 _' i
supplied in two transport cases - I _ | R
*Assembled weight: . 265kg-28kg (lor 2m filtery Al e | M
* Max temperature: oo AWl
* Max pressure: 6sMpa R
*Transducertype: solenoidand hammer Examples of logging data
Diver __Receivertype: " 3D hydrophones (p) geophones (s)
E— Receiver spacing: 1000mm (3.28ft)
* Waveform acquisition period: ~ 512mSto 409.6ms
samplng: 25psminmum
" Down-holegain: Odbto 42db (surface control)
Weght
1002244 PS Logger® probe in carrying case
1
PS Logger® Probe
26 www.robertson-geo.com
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RGEO-EVE'DOWNHOLECAMERA

RGeo-eye” is a slimline full colour downward view camera, operating on a 4-core or coaxial
cable at a high transmission rate and is fully compatible with existing Robertson Geo
winches and surface systems. Application software supplied with the system enables
control of camera functionality and real time deep subsurface video feed for the operative.

This is an innovative development of downhole camera use and availability for the geophysical data acquisition markets.
The RGeo-eye® camera, an in-house design and build system by Robertson Geo, is fully backed by a technical resource
that only a proven original equipment manufacturer can provide.

It provides a deep subsurface range of 3,000m (10,000ft), operates on industry standard 4-core or coaxial wireline
cable and offers pressure ratings to 5000 psi with a minimum 75°C temperature rating.

RGeo-eye ©@
SPECIFICATION:

Applications
Borehole and casing integrity inspection

Operating Conditions
Borehole Type: Air / water-filled; open hole or cased hole

Specifications

Diameter:
108m
or1.9Im
Resolution: Up to 30 frames per sec SVGA (800x600)
or (600 x 600) - User selectable
‘Snapshot’ mode! high resolution still image at UXGA (1600 x 1200)
Standard temperature rating: ®
~0-90°C at 5000psi (3000m) - ,000m, 2,000m and 3,000 versions available RGeo-faSt (C%
. Ma}pres_sure ________ s000psi00OM The system incorporates RGeo-fast®
Autofocus delivering 1Megabit/sec communication
it TTTTTmTmmmmmmmmmmmmomes speed enabling the acquisition of high
- _F_r_o N _t? I L E D _|r]t_e_r_n alarrayW|th adjustablellghtmg |nten5|ty ________________________ resolution video feed from downhole (to
Light output: 6 x 282Im @ 3,000K LEDs 3000m) in air or water filled open or
T ST T T TTmm e cased boreholes while allowing real-time
- Ad (_jltlon_a I Ilgh_tlngo_ptlon _S _f_o _r_I_a rgeqla m e_ter V _0 _'ds _______________________________ viewing for the surface operative.
C E CE Certified and m_anufactured within an The camera has auto focus, a frontal LED
o ISO?O()]?OBC[W“W_ syste_m ________________________________ internal array with adjustable lighting
Recommended minimum computer specification: intensity, and a viewing resolution of
i7 7700 processor with 500GB SSD, 16GB of memory running Intel HD Graphics 630 SVGA (800 x 600) at 25frames/sec.
card running Windows 10 64-bit The acquisition software supplied with
T e RGeo-eye” allows screen shots to be
Part Numbers captured and text editing whilst
— viewing/recording. Where more detail is
1020263 GeoEye p_!g!t_a_l_C_a_rp_e_r_a_(_]ic_)Q_O_n_w_) ____________________________ required, full colour ‘snapshot’ images
__lo20408 Geokye Digital Camera 2000M) can also be captured at 1600 x 1200
_ 1020409 Geokye Digital Camera 3,000m) First release of the RGeo-eye® camera
ooz Custom Peli Case for RGeo-eye” Camera Is rated at 75°C (high temp versions
1020264 GeoEye Centraliser 76-110mm coming soon).
1020265 GeokEye Centraliser 90-1800mm
_lo0266 . Geokye Centraliser 180-260mm_
1020267 GeoEye Sinker Bar
RGeo-eye® *The depth rating on coaxial cable is dependent on the coaxial cable properties.

1 www.robertson-geo.com 27
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Stringent legislation on the transport and handling of radioactive materials increasingly
prevents use of conventional density logging probes.

The Small-Source Density probe provides calibrated and borehole-compensated density logs at sensible logging speeds
using a very low activity ©°Co gamma source that may not require a radiation licence in certain territories.

Principle of Measurement:

The probe contains a detachable collimated gamma source and two high-sensitivity scintillation gamma detectors. The detectors
are protected against direct radiation from the source or via the borehole by extensive heavy-metal shielding. The active windows
of source and detector are maintained in contact with the borehole walls by a motorised caliper arm. The detected backscattered
gamma radiation depends on the formation density. The probe includes a third gamma detector mounted remotely from the source
for ‘stripping’ natural background radiation.

Probe Head

K4
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Applications

[ Minerals
Lithology

Natural
Gamma

Operating Conditions

Borehole type: open-hole, water-filled

Caliper

oo t® | Densityrange:  1-29gfkc T

Part Numbers

1002017 Small-Source Density probe

HRD

Example of logging data

Small-Source Density Probe

28 www.robertson-geo.com
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The Sonar Caliper Probe has been developed to provide a scaled and orientated
cross-section of large bores, shafts, caverns and trench walls; combining accurate
Probe Head diameter measurement with a fully orientated 360° view of its surroundings.

700kHz and 200kHz models are available to suit varying in-situ fluid conditions.

Principle of Measurement:
Sonar operates by emitting a pulse of sound that is reflected by a solid object; timing the delay between emission and the arrival of
the reflected sound wave back at the probe allows for a calculation of distance. The Sonar Caliper Probe makes 400 individual

Accelerometers & radius measurements in a 360° arc around the probe and then orientates them to magnetic north.
Magnetometers

Examples of logging data

Centralisation: Vertical borehole and central suspension point

__________________________________ areadvisable .

gy . Recommended Logging Speed: _ Stationary at discreetpoints

Specifications
Max Diameter: 700kHz - 75mm

e 200kHz-100mm
Length: 1.5Tm
Weight: 16kg

_JYemperature: | A

_Pressure: O e
Range: 700kHz - 50m in clear water and brines

e 200kHz- TBA
Part Numbers
1002193 Sonar Caliper Probe

Sonar Head
Sonar Caliper Probe
www.robertson-geo.com 29



Probe Head

Detector

Spectral Gamma Probe

1.72m
(61.7)

GGEO

® ROBERTSON

Unlocking Your GeoData

The Spectral Gamma probe analyses the energy spectrum of gamma radiation from
naturally occurring or man-made isotopes in the formation surrounding a borehole.

The probe corrects for temperature drift in real-time by matching the acquired spectrum to the base spectra of the main
natural emitters (potassium, uranium and thorium) determined during the tool master calibration. Available outputs are
full-spectrum (static mode only) and continuous log measurements of elemental concentrations. Borehole corrections

are available for casing thickness, borehole diameter, formation density and mud/fluid radioactivity for both centralized

and side-walled tool positions.
Principle of Measurement:

Gamma photons produced by the decay of naturally occurring potassium, uranium, thorium and/or unstable man-made isotopes in
the formation are detected by a large-volume gamma scintillation counter and converted to electrical pulses. The amplitude of the

pulses depends on the photon energy. An analyzer within the probe separates the pulses into channels according to their
amplitudes. Count-rates from groups of channels are converted in real-time by the surface software to concentrations of the

originating elements using predetermined algorithms.

K4
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Applications

I Minerals / Water / Engineering
Shale/Clay typing

Part Numbers

1012998 Spectral Gamma probe

www.robertson-geo.com
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Example of logging data
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Probe Head

1.69m
(66.5”)

Natural
Gamma

Temperature

Conductivity

Temperature Conductivity Probe

This probe combination provides a continuous, depth-based measurement of fluid
temperature and conductivity.

Both parameters can be output in absolute and in differential forms. A natural gamma detector is included for
correlation purposes.
Principle of Measurement:

The temperature and conductivity sensors are located in an insulated housing at the base of the probe. During logging, borehole
fluid flows freely through ports on the side and base of this housing and over the sensors. The log is recorded downwards while
running into the hole to minimise fluid disturbance.

SPECIFICATION: '”__j bt Raliedivily
. Stable, high-quality, semiconductor temperature sensor T ' \

Graphite conductivity electrodes resist corrosion and are easily cleaned 1

Fluid temperature/differential temperature !

Fluid conductivity/differential conductivity
Nt Gamma e 3 111 i '

Applications it ' | '
| water T
R salnty e L
. Location of zones of different water quality .~ |

Water-well monitoring g

Identification of zones of in-flow/out-flow
L emperature gradient e
_Water-level determination g
_Location of groutbehindcasing . =

|
|
Part Numbers n
1002055 Temperature Conductivity probe with gamma -
T
Example of logging data
www.robertson-geo.com 31



Probe Head

Natural
Gamma

1.53m
(60”)

Temperature

Pressure
Transducer

Temperature/Pressure Probe

: ® ROBERTSON
Unlocking Your GeoData

This probe combination provides a continuous, depth-based measurement of fluid

temperature and pressure.
Principle of Measurement:

The temperature and pressure sensors are located in the probe. Our advanced expertise and experience with quartz crystal
technology enable us to provide high quality transducers with minimal drift at the high temperatures and pressures often found in

oil and gas wells.

Quartz crystal technology provides high quality pressure measurement with minimal
drift at the high temperatures and pressure

Measurements
Fluid Temperature/differential temperature

Applications

I water/Gas
Borehole pressure

Operating Conditions

Borehole type: open/cased holes, water-filled

Diameter: 38mm
*length: 15m
 Weight: &g
" Max.pressue:  20MPa T
 Temp.range: 80°C (extended ranges available)
__Presswerange:  15000ps

Pressure transducer accuracy:  offers 0.01% FS accuracy over the laboratory
temperature range of 0 to 40 °C
and 0.02% FS accuracy over the field (outdoor)
range from -40 °C to +85 °C.

Part Numbers
1018742 Temperature/Pressure probe

www.robertson-geo.com
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Probe Head

Natural
Gamma

Accelerometer &
Magnetometer

Verticality Probe

1.66m
(63.3”)

The Verticality probe provides accurate, continuous measurements of borehole inclination
and direction.

These are output directly as log traces or may be processed further to produce tabular and graphical outputs of borehole
position, borehole drift and true vertical depth.

Principle of Measurement:

The probe includes a triaxial magnetometer to determine the bearing of a reference in the probe relative to magnetic North and

three accelerometers to measure inclination. The outputs from the transducers are processed by a downhole microprocessor to give
final borehole inclination and azimuth data in real time.

SPECIFICATION: = e
__Small diameter for slimhole operations .
. Continuous borehole orientationlog
__ Suitable for all borehole inclinations and directions .

Measurements
_Boreholeindlination

Borehole direction

Borehole drift

True vertical depth
JNatural Gamma e

Applications
I Minerals / Water / Engineering

Operating Conditions
__Boreholetype: ... open/plastic-cased, water/airfiled
__Centralisation: non-magnetic centralisersrequired
__Recommended Logging Speed: _ 4m/min

The operation of the probe is limited in steel casing or in the presence of magnetic

minerals which affect the magnetometer. Under such conditions, only borehole

inclination (without directional information) can be logged. The Gyro probe should be
~ used in preference to the standard verticality probe in such cases.

Part Numbers

1002141 Verticality probe with natural gamma

v ] A\ Examples of logging data

-’ . &7 _3(/ Srr PR
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Probe Head

Sensor Head

1.67m
(65.6”)

The Water Quality probe is based on the industry-standard Ocean Seven 310™ Borehole
probe manufactured by Idronaut Srl.

The tool is available in ‘saline’ and ‘fresh-water’ versions with different conductivity ranges and available measurements.
The probe enables a rapid, continuous profile to be taken of all the selected parameters throughout the borehole either
for direct use or as a guide for subsequent sampling.

Principle of Measurement:

The probe contains up to seven specific sensors to acquire fluid-property measurements from a water-well. Use of the latest robust
membrane sensor technology and low drift electronics eliminates the need for complex field calibrations.

Correction of measurements to standard temperature and pressure is carried out automatically on the Robertson Geo Micrologger
surface system.

SPECIFICATION: -
| Features i
Location of aquifers
Groundwater flows T
__Contaminationstudies ] A
Borehole type: open/cased, water-filled il |
" Recommended Logging Speed:  15m/min L |
| specifications
Fresh Water Saline Water m
1.67m 1.67m T
"""""""""""""" T T e i
"""""""""""""" 55  55g
"""""""""""""" - S S *
"""""""""""""" oMPa  loMpa -
"""""""""""""" ooMPa  odoMPa |
"""""""""""""" Sto+50°C  5t0+50°C  w |
"""""""""""""" 0t07000uS/em  Oto90mSkm - 1
0to 350mS/cm (brine) 0to 350mS/cm (brine) " | 1
"""""""""""""" Oto45mg/l  Oto4smol 1
0 to 250% sat. 0 to 250% sat. -
CpHrange ToBpH Ttol3pH
" Redoxmeasurement:  Range-1000to+1000mV  N/A "
.
- - Example of logging data
1021901 Water Quality probe (fresh-water version)
To2902 Water Quality probe (saline water version)
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