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WARNING!

THE ABEM GROUNDTEM SYSTEMS DELIVER HIGH CURRENTS THROUGH THE TRANS-
MITTER LOOP. CONSIDER ALL CABLES TO CARRY CURRENT, WHETHER CONNECTED
DIRECTLY OR INDIRECTLY TO A GROUNDTEM UNIT.

INSPECT CABLES FOR DAMAGE BEFORE USE. STAY AWAY FROM CABLES WHILE THE
SYSTEM IS OPERATING. WEAR ELECTRICALLY INSULATING BOOTS AND GLOVES DUR-
ING FIELDWORK.

TO AVOID ACCIDENTS, THE OPERATOR MUST ALWAYS KEEP ALL PARTS OF THE
EQUIPMENT INCLUDING INSTRUMENT, LOOPS AND COILS UNDER CLOSE SUPERVI-
SION AND BE AWARE OF UNAUTHORIZED PERSONS AND STRAY ANIMALS APPROACH-
ING WHILE THE SYSTEM IS OPERATING.

TO AVOID POTENTIAL INSTRUMENT DAMAGE, ALWAYS FOLLOW
THE CORRECT POWER-ON PROCEDURE WHEN OPERATING
THE GROUNDTEM RALLI, AS DESCRIBED ON PAGE 4




/N IMPORTANT roweR-oN PROCEDURE

TX cables of the GroundTEM Ralli MUST NOT be connected to the instrument when switching it on

Failure to observe the following power-on procedure could damage the system

1. START

2. STEP 1

GroundTEM Ralli instrument is in its “off” state.

- No TX coil connected
- Nointernal / external

battery connected
- Lights off

3. STEP 2

Plug in the TX battery

- Battery case

5. STEP 4

Wait for TX & RX lights to show.

0
50

Insert the RX battery and wait 5 seconds.

‘4. STEP 3

Switch on instrument

‘ 6. CONNECT TX LEAD-IN CABLE

Attach TX coil to instrumentation.

X
lead-in

Battery case

For queries or issues regarding the set-up of the ABEM GroundTEM Ralli, please contac
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1. Introduction

1.1 What does the user manual contain?

This user manual contains technical and theoretical specifications for the ABEM GroundTEM Ralli
mobile, ground-based TEM system.

It serves the purpose of introducing the GroundTEM Ralli system to the user regarding what needs
to be known before, during and after the field survey. It covers:

the GroundTEM Ralli components;

the mechanical setup;

which software to use and how;

tips for when the user is about to plan a survey;

the files and parameters being used during a survey;

and how to proceed with the acquired data, from transfer to processing.
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Figure 1. The ABEM GroundTEM Ralli mounted on an ATV with 2 x 2 m transmitter loop and trailing receiver coil

Need Help? Contact support@guidelinegeo.com
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1.2 The Transient Electromagnetic Method

The measurements are made by transmitting a direct current through the transmitter coil. This
results in a static primary magnetic field. The current is shut off abruptly, which induces an elec-
trical field in the surroundings (Figure 2).

In the ground, this electrical field will result in an electrical current which again will result in a
magnetic field, the secondary field. As time passes, the resistance in the ground will weaken the
current (which is converted to heat), and the current density maximum moves downwards and
outwards leaving the current density still weaker. In a conductive ground, the current diffuses more
slowly down into the ground compared to a resistive ground where the currents will diffuse and
decay fast.

The decaying secondary magnetic field is vertical in the middle of the transmitter coil, and an
electro motoric power is induced in the receiver coil - a voltage — and this is the signal, which is
measured as a function of time in the receiver.

Just after the current in the transmitter coil is turned off, the current in the ground will be close to
the surface, and the measured signal reflects primarily the conductivity of the top layers.

At later times the current will run deeper in the ground, and the measured signal contains infor-
mation about the conductivity of the lower layers.

Measuring the current in the receiving coil will therefore give information about the conductivity as
a function of depth — this is often called a sounding.
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Figure 2. Principal sketch of the TEM method.
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2. The GroundTEM Ralli - components

The following list of items is needed to run a GroundTEM Ralli system.

2.1 List of GroundTEM Ralli parts

Type Name Amount Description

ﬁ::::::g:;’l Ralli 1 Transmitter (Tx) & Receiver (Rx) unit
RCS20 1 Receiver (Rx) Coil

Electronics Tx Battery 1 Suitcase for 12 V, 100 Ah battery
Tablet 1 Android tablet with GroundTEM Ralli app
RRC2054-2 1 Battery for Rx side of the GroundTEM Ralli unit
Power cable 1 Power cable for power to instrument from battery
Tx loop / coil* 1 Transmitter loop (single-turn) / coil (3-turn)

Cables Tx lead in* 1 Lead in cable from instrument to Tx loop / coil

Receiver cable* | 2 Cable from RCS20 to Tx (1 mounted & 1 spare)
[Coil adapter] [1] Adapter for multi-turn (3x3m, 3-turn Tx coil)
Tx Platform 1 Platform for the TX coil
Rx Platform 1 Platform for the RCS20

Wechanical fv’i:‘;';fm‘" Ralli 4 Wings for Tx platform and for Tx coil
ATV platform 1 Platform for equipment on ATV

* Wings / transmitter coils need to be compatible. Similarly, TX coil lead-in / receiver cable need to be the same length.

ATV Platform TxBattery Box Tx Loop / Coil

-

Rx Coil

Tx
Platform

Rap "
Tx Wings

Tow rope

Figure 3 ABEM GroundTEM Ralli delivered system components with detail of ATV platform (inset)
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3. GroundTEM Ralli - Mechanical Assembly
Guide

The equipment requires some preparation before going to the field for the first time.

3.1 Coolant in TX unit

When receiving a GroundTEM Ralli system the coolant reservoir in the Tx unit will be empty and
must be filled with coolant suited for aluminium before powering up. To fill coolant in the reservoir:

1 Power on the Tx unit.

9 Use the filler bottle (lab-type plastic squeeze bottle) and fill it with coolant.

9 To open the reservoir, unscrew the front bolt in the top of the reservoir (see arrow in Figure 4)

using an Umbraco/Hex/Allen type key.

Fill the reservoir using the filler bottle.

1 Run the pump by pushing the bypass button seen in Figure 4. This will circulate coolant and
empty the reservoir, allowing you to fill it with coolant again in an iterative approach.

=

Figure 4: Coolant compartment of TX unit with bypass button indicated in red circle.

Note
9 It takes around Y liter and 2-3 fillings before the system and reservoir are full.
Coolants suited for aluminum are found in every auto parts store.
If using a coolant concentrate, follow the instructions for dilution ratio.
The coolant concentrate should be diluted using distilled water.
If you are in doubt about concentration, a higher dilution is generally better.

= =4 =4 =9
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3.2 Mounting receiver coil

The Receiver coil is easily mounted on the Rx platform, and then secured to the runners, using the
8 supplied bolts — four on each side (Figure 5 Receiver coil mounted on platform and secured to
runners with bolts).

Figure 5 Receiver coil mounted on platform and secured to runners with bolts

3.3 Connecting receiver cable to receiver platform
The receiver cable must be connected through the white plastic bracket shown in Figure 6.

Figure 6: Connecting receiver cable to receiver platform and RCS20
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4. GroundTEM Ralli - Field Operation Guide

A field crew of two people is recommended to operate the GroundTEM Ralli system efficiently. The
workflow for performing a Ground TEM Ralli survey at one location goes through the following steps:

1. Field assembly {see section 4.1 for detail)
a. Setup of GroundTEM Ralli wings
b. Setup of GroundTEM Ralli Tx coil
c. Setup of GroundTEM Ralli equipment in ATV platform

2. Powering on the instrument. data collection and demobilization {see section 5 for detail)
a. Operate the app to collect data
b. Run the survey
c. De-mobilize the system.

4.1 GroundTEM Ralli field assembly

This section covers the required steps for when the system is in the field and needs to be set up
for measuring.

4.1.1. GroundTEM Ralli Wings

9 The wings have a “This side up” text on the wingtips.
1 The wings should be inserted all the way, until the grey part is no longer visible.

Notes
9 Fornew systems, some gentle rocking back-and-fore may be necessary to work them in.
1 All wings are identical.

Figure 7: Insert GroundTEM Ralli wings into receivers on the Tx Platform
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4.1.2. GroundTEM Ralli Tx coil

How the complete setup of the Tx coil and Tx lead-in cable must look like is shown in Figure 8. To
set it up follow the steps below:

9 Start by rolling out the Tx lead-in. The connector should be placed towards the ATV (OBS! Do
NOT connect it yet to the Tx unit. See “Powering on the GroundTEM Ralli unit.). Attach the
soft shackle in the front left runner and put the connectors on top of the wing.

9 Start placing the Tx coil. The black box needs to be placed on the front left wing. Attach it to
the wing in the way where the sign “UP” it is facing upwards.

1 The blue tape indicates the Tx coil side that goes after the front left wing.

9 There is a pair of black heat shrinks on either side of each wing.

1 When the Tx coil is correctly setup, tighten it using the black cleat on the front (towards the
ATV) of the caoll

9 Connect the Tx coil to the TX coil lead-in.

1 Once mounted, the system should resemble the one shown below.

9 If the Tx configuration uses a multiturn coil (3 x 3 m, 3-turn) the adapter provided is required
to be used. Plug the adapter into the Ralli unit and then the lead-in; secure to minimize oscil-
lation of the adapter cable.

Notes

1 When putting the Tx coil on, it is preferable if there are two people helping each other.

Figure 8: Example of GroundTEM Ralli2 system with 331 Tx coil.

e e

Figure 9 Tx multi-turn coil adapter
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Figure 10: How to operate a cleat. Rope is loose (top), Bring rope beneath the black cleat and towards up and tighten it
(middle), Lock rope by bringing it downwards to the left side of the black cleat (bottorn).
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4.1.3.  GroundTEM Ralli equipment on ATV platform
Place the equipment in the matching position to the ATV platform (see Figure 11).

9 Connect receiver cable to Tx unit.

Notes
1 On some ATV platforms the battery position may be rotated.
9 Tx coil lead-in needs to have some slack/extra cable between the mounting point of the
ATV and the Tx unit.

Figure 11: Back side of ATV platform with equipment

4.2 Powering on the GroundTEM Ralli unit.
To turn on the GroundTEM Ralli unit:

91 Insert one RRC 2054 in the GroundTEM Ralli unit (wait 5 seconds before connecting the Tx
battery).

Close the case and place it upright (handles pointing up).

Connect the GroundTEM Ralli unit to the Tx battery via the power cable.

Press the power button. The two battery LED indicators should light up.

When LED lights are lighten up, connect the Tx coil lead-in to the Tx.

= =4 =4 =9

The third LED light is GPS lock indicator.

9 Blinking if receiving GPS signal.
9 Off if not receiving GPS signal.

Notes
1 Powering on and getting GPS lock takes a few minutes.
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4.3 Operate GroundTEM Ralli controller app to collect data

When field setup is completed, Ground TEM Ralli controller app can be operated to start the survey.
Open the app and follow the steps below:

1 Make a New Project (or continue an existing one).
1 Select a Protocol.
9 Add a background map, if available.

For more information on the GroundTEM Ralli controller app, see section 5.

4.4 De-mobilize the system

1 Turn-off GroundTEM Ralli PC from the GroundTEM Ralli Controller software and press the
power button on the GroundTEM Ralli unit.

9 Disconnect cables and put on the protection caps on the plugs.

9 Disassemble the GroundTEM Ralli Tx coil, GroundTEM Ralli wings and the equipment from
the ATV platform.

To avoid dirt in the plugs, do not drag the plugs over ground.
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5. GroundTEM Ralli Controller App

5.1 Installing the GroundTEM Ralli Controller App

The GroundTEM Ralli system is controlled by the GroundTEM Ralli Controller app which is prein-
stalled on the supplied tablet.

5.2 Connecting to the GroundTEM Ralli unit

1 Make sure the GroundTEM Ralli unit is turned on. It needs to run a few minutes to set up the
GroundTEM Ralli Wi-Fi.

1 From the tablet connect to GroundTEM Ralli Wi-Fi network.
Wi-Fi name: Ralli_ O### (ID of the GroundTEM Ralli instrument)
Password: GroundTEM

Open the GroundTEM Ralli Controller app. If it is properly connected it will display the controller interface as shown in
Figure 12.

— GroundTEM Ralli Controller < | ) Q

Start a new campaign, or open an existing campaign?

Continue Open Existing

Figure 12: GroundTEM Ralli controller start screen where campaign is chosen. Create a new campaign, continue the
last campaign or open an older, existing campaign.
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5.3 Project management

5.3.1.  Make “New Project”
To start a new project, fill in the fields shown in Figure 13 as explained below:

1 Insert “Project Name” (Provide a name for the project (i.e. Aarhus) - mandatory).
1 Insert "Description” (optional).
91 Insert “Operator Name” ((i.e. name initials of the GroundTEM Ralli user) - mandatory).
9 Select Map (select background map (json, pgw, png format) - optional).
9 Select Protocol (select the protocol that matches with the transmitter coil that is being used
(e.g. Protocol_GroundTEM Ralli_331_RC20_50Hz.sts) - mandatory).
€ Creale New Project .
Project Name |
[0 ] |
Description :
C )
Operator Name ‘
: ) |
Select map
[U]] n.n] ‘
Select protocol !
[@ -o-] !
| cancel J Create i
B Figure 13: Fill the requested fields to create a new project.
Note
1 To copy the background map to the GroundTEM Ralli unit use the GroundTEM Connect soft-
ware to upload the files from the local PC to the “Maps folder” using the “Upload” button
(Figure 21).
9 The file of the map must not exceed 20 Mb. The map needs to be copied to in the GroundTEM
Ralli unit before starting the project.
1 Maps can be created in free access software (eg. QGIS).
9 Imported maps will show up in alphabetically order, first maps and then lines, points.
9 If no background map has been selected, a default map from OpenStreetMap will be used.
1 When changing the transmitter coil (e.g. from 331 to 333), after setting up the project with the
correct protocol, the GroundTEM Ralli computer needs to be restarted to apply the settings. If
a project is created with a wrong protocol, e.g. using a 331 coil, but the project is created with
a 333 coil, then a new project with the correct protocol must be created by repeating the above
step.
1 When the GroundTEM Ralli is connected to both GroundTEM Ralli controller App and TEM

Data Manager it can be turned off only from the TEM Data Manager. Turn-off button on
GroundTEM Ralli controller App is being disabled at that time to prevent mistakenly turning
off the instrument and potential failure in the internal hardware.
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5.3.2.  Continue Project

To continue the same project press “Continue”. Alternatively, if a project was made previously press
“Open Existing Project” and a window with all the available projects will be displayed to select the
desired project (Figure 14).

GroundTEM Ralli Controller

Select a project

Sabro
Skejby
Stavtrup
Tilst
True

Viby

Figure 14: Select an existing project.

5.4 Starting Screen Interface
When the project starts, the following interface will be shown (Figure 15).

1 Left panel: Line number, Speed, Data, Temperature, HM current and GPS status indicators to
inform the user during the survey.

1 Middle panel: Map with driven lines. Imported shapefiles and pictures can be displayed.

9 Right panel: Incoming data in tab “Data”. “Map settings” in “GIS” tab. System information in

“Info” tab.
e
Project: 4km \\ ;‘\ Z00M iN =—p e Data GIS Info
Project_For_ma - S ‘ \ ‘
nual N / Zbom QUL m———p @ © LM/HM Data curves ‘“1.
T s, o / ¥
Toggle North/driving orientation on (map -—-'/:’ { o
3 * “\\ 4 tpwve /7 V)
E = \\ “)li\'”‘. ; ’I 165
Status Pinch the screen to zoom and ryﬁve around y.

r'd

0.0 km/h e T

166

dB/dt(V/m’)

168

& // < s N «fv
.’// 4;
= o o
Tl A 1€-10
s
W77 Beder Mating £
a s “ »
¥ ‘j Skanderbory ! v
1 i 10 100 1000
4 -
o JfaRst™ > Time (us) hai | bd

Figure 15: Starting screen interface
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5.5 Operating

To start collecting data, press Run (top left corner). Then the transmitter will begin to transmit

current.

9 Start Line, press when the geometry of the system is straight.
9 End Line, press before the geometry of the system is not straight (i.e. before turning).
9 Pressing anywhere on the screen will start and end line.

Project: 100 m + Data GIS Info

Aarhus Start/stop the measuring
< — ) LM/HM Data curves Q
(m ¥ g
E ) Mot L 2
Line 9
OSO G Lingﬁnumber h

Status
2G| @ Driving speed <= You are here

m <4— Data flow

m Tx temperatull LM/HM stacked decays =———p

m<— Current tran§mitted

m4— GPS lock <— Line driven since

start
DN
Start/stop line =——p @ | B2 Sl

Figure 16: GroundTEM Ralli controller display

9.6 GIS & Info

The “Map settings” (Figure 18) can be changed under GIS tab (Figure 17), as well as the “GIS

H ”
settings”.
[
Data GIS Info | Data GIS Info
q | Temperature (°C)
Map settings Tx-Board 40.0 Temperature
Regulator mosfet 40.0 .
Change map Map settings [I [ Bottom HB mosfet i) readings from Tx
overlay Box (‘air) 36.0
Change GIS . |
8 = GIS settings \‘/ ™
layers | Moment LM HM
Curent (A) 3.0 300 LM/HM current
; TX Output Voltage (V) 17 7.5 | e /
Battery Voltage (V) 129 113 and battery status
Transient count 422 252
GPS

Latitude 56.165833
Longitude 10.014176 | GPS data
GPS Altitude (m) 40.00

Figure 17: Showing the GIS tab with options.
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€ Map settings

Marker size (pixel) 16
Circle radius size (meters) 25
Distance from sides (%) 10
Down-sampling rate (%) 25
Previous tracks line tickness (pixel) 4

Production marker color m

Non-production marker color

Map zoom level m-o

Figure 18: Options for map settings

5.7 Export Background Images & Shapes for GroundTEM Ralli Con-
troller App

GroundTEM Ralli Controller app supports commonly used EPSG3857 (WGS 84 / Pseudo-Mercator)
and EPSG4326 (WGS 84) Coordinate Reference Systems (used by Google Maps, OpenStreetMap,
Bing ArcGIS, ESRI, QGIS etc.).

In EPSG3857 the coordinates are in meters and use Mercator projection while EPSG4326 uses
latitude and longitude for coordinates. Both CRSs are based on World Geodetic System 1984.

*The suggested software is QGIS since it is an open-source package.

5.7.1.  Background Images

To display satellite images exported from QGIS in GroundTEM Ralli Controller app the world file is
required. World files contain georeferenced information for the image and must have the same
name as the image file name. Extension will be .pgw for PNG and .jgw for JPG file (i.e. image.pgw
& image.jgw).

Before export, make sure that the correct CRS (Coordinate Reference System) has been selected.
From the menu bar to the top select “Project” then “Import/Export” and “Export Map to Image” to
export map as image.

Make it sure that “Append georeferenced information (embedded or via world file)” checkbox has
been selected. This is needed to create world file that contains georeferenced information for the
created image.
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5.7.2.  Exporting shapes (points, lines, polygons) from QGIS

To export shapes from QGIS, right click on the shape layer in Layers section of QGIS, select “Export”
then “Save Features As...”. In the dialog window, select CRS (“EPSG: 4326 — WGS 84" or
“EPSG:3857 — WGS 84 / Pseudo-Mercator”).

If you need to export more layers, you need to do the same for each layer needed so each layer will
be in its own file.

5.7.3. Upload Map Files to GroundTEM Ralli instrument

See Download data from GroundTEM Ralli unit section and Figure 21 for more information on how
to upload the created files.
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6.

6.1

Survey

General

91 Do not connect/disconnect plugs/cable while recording data.

1 Do not connect/use damaged plugs or cables. For repair/replace options contact TEMcompany

or reseller Minor damage on Tx coil can often be repaired with insulation tape.

9 Do not connect plugs if the inside is wet or dirty.

91 To clean the equipment, use a wet cloth with soap for the GroundTEM Ralli instrument, the

6.1

RCS20 and the cables (Tx coil, receiver cable, power cable). Use air pressure (if available)
and/or a spatula to remove mud and dirt from the platforms.

1. Survey Packing

Create a check list with all the items needed for the field. Use it to make sure you bring every-
thing back when you return.

Batteries charged (RRC battery, 100 Ah battery and tablet). It is recommended to either have
a power bank connected to the tablet or charge the tablet directly from ATV.

1 If possible, bring a spare RX-cable. Should you damage the cable, the fieldwork can continue.

1 A toolbox might be helpful to do a field-repair while on a survey. Recommended items to

include are a 30 mm wrench, a cleaning spray for connectors, screwdrivers with different
heads, a multimeter, duct tape and extra zip ties.

6.2 Survey
Before starting up the ATV and driving, there are some pointers and things to be aware of listed
below.

91 If something breaks, it is most likely to be a cable.

1

1

This is of course an exaggeration, but true in many cases. When driving, and especially
turning, keep an eye on the cables between the ATV and Tx platform (this means the Tx
coil lead-in as well as the Rx cable). The cables will be more under tension when turning,
and it is very important (especially in the beginning) to learn just how tightly you can make
turns.

Watch your speed and walch your equipment.

The GroundTEM Ralli system is, including ATV, almost 20 meters long. Whenever you are
driving in tight quarters, around corners etc., look back and keep an eye on the system.
Even though it is tempting to open the throttle on the ATV, please do not. The faster you
drive (>20 km/h), the more difficult it will be to stop or correct your course. Remember to
look at the RCS20 platform as well, as it tends to get tangled in trees, bushes etc. This
happens due to inattentiveness and because the system is almost 20 meters long, the turns
must be larger than many think.

Setup of instruments and cables must be checked

Check if the cables are coiled or have any loops. Make sure the distances are correct — if
there is excess cable there is risk of creating loops and distance might be wrong.
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Note

9 Do not charge the batteries at ambient temperatures below O °C.

= =4 =4 =9

6.3 Survey Troubleshooting

Apart from the normal dB/dt decays that someone can see during a survey, there are few cases
where their shape changes. The parameters that cause these changes are described below.

Do not charge the battery if the battery temperature is below O °C.

Each day before driving, a quick tightening of all bolts should be performed.

Keeping the equipment clean and tidy without mud and dirt helps with its reliability.
Check all cables and ropes for fraying and excessive wear. This includes the connectors.

How it appears

Cause

Solution/ What to do

Not smooth decays in the noise
level (Figure 19, A)

Receiver cable is not con-
nected to the TX

Connect the receiver cable to the TX.

Flatish decays (Figure 19, B)

RCS20 is not connected to the
receiver cable

Connect the RCS20 to the receiver
cable.

Signal level is low for both LM
and HM & sign change can be
seen either in both moments or
only in HM (Figure 19, C)

High resistive areas are with
chargeable layers and may
produce this type of response.

The system operates properly
and there is no need for fur-
ther action.

In case of doubt, move to a different

area with less resistive subsurface or
with a known response from previous
measurements and check the shape
of the decays.

Decays with several fluctuations-
spikes

Capacitive coupling. It can be
seen when crossing buried ca-
bles.

Move further away from the area and
check the shape of the decays.

Last gates have very low signal
(O dB/dt) (Figure 19, E)

Defective Receiver cable

Change Receiver cable and test if the
shape of the decays remains the
same.

Last gates have very low signal
(O dB/dt) (Figure 19, E)

Defective RCS20 lead in

Check the RCS20 lead-in if it has
been pulled and if there is any dam-
age in the connection.

First gates in LM exhibit a small
“step-like” behaviour
(Figure 19, F)

Multiturn Tx coil has been
plugged in without the Tx coil
adapter

Plug the Tx coil adapter and then the
Tx lead-in.
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A)

B)

C)

D)

E)

F)

Figure 19: Different decay shapes. A) Only the noise level, B) Flattened decays C) Decays with low signal levels and
sign change (only in HM in this example), D) Decays with several fluctuations-spikes, E) Last gates have very low signal
(0 dB/dt), F) Stepped appearance to decays.
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7. Download data from GroundTEM Ralli unit

The recording data is download/copied from the GroundTEM Ralli unit to a PC using the
GroundTEM Connect program. GroundTEM Connect is available from the Guideline Geo website
(www.guidelinegeo.com). This section is written for version 1.1.0 and above.

7.1 Connecting to GroundTEM Ralli Wi-Fi

The first step is connecting the Local PC to the Wi-Fi of the GroundTEM Ralli unit.
9 Insert both batteries in the GroundTEM Ralli unit and turn it on.
9 From the Local PC connect to GroundTEM Ralli Wi-Fi network.
Wi-Fi name: GroundTEM Ralli_O###
Password: GroundTEM

7.2 TEM Data Manager program

Next step is to use GroundTEM Connect to download the data. The main program window is shown
in Figure 20. Main window of GroundTEM Connect program (when not connected to the instru-
ment)., below.

I @ GroundTEM Connec t = m] x|
Settings
] e [C=l oy
CA
Name Size Modified
C\
P\
Copy —
« Upload
X Delete

Connection Info
No Instrument Connected

Figure 20. Main window of GroundTEM Connect program (when not connected to the instrument).
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http://www.guidelinegeo.com/

Connect / disconnect instrument - O

@ GroundTEM Connect
Software settings
[Eses ]~

. Locai P s

C:\- TEM Data\GroundTEM

Name Size Modified Name Size Modified

projects <DIR> 26/09/2024 13.26.41 back

Maps <DIR> 24/09/2024 083345 20240109_143110 <DIR> 01/03/2024 23:36:34
logs <DIR> 23/09/2024 15.04.51 20240220_104509 <DIR> 01/03/2024 23:36:33
Data <DIR>_23/09/2024 12.40.00 20240220_105035 <DIR> 01/03/2024 23:36:33

Copy — 20240220_105957 <DIR> 01/03/2024 23:47:22
USF_Files_2nd Test  <DIR> 03/03/2024 220729

Instrument
data folders

Contents of
+ Upload copied data
folder

File management tools -

Remotely power-down instrument

Connection status and log

/

Connection Info

No Instrument Connected

Figure 21. GroundTEM Connect for copying data from Ground TEM Ralli unit and/or upload background maps.

¥ Instrument settings = O X

192.168.1.5 v

Figure 22. Settings for IP address and Login credential. Default settings are recommended.

7.2.1.  To copy data from Instrument to Local PC

T

=

Press Connect to Instrument to display the data folders on the GroundTEM Ralli instrument
(Figure 21).

o The TEM data on the instrument is sorted in main folders named by (yyyy_mmdd)

o Data from a station is placed in sub-folders with a data-time name

(yyyy_mmdd_hhmmss) and should contain one stb-file and one stn-file.

Select main- or sub-folder(s) to copy to Local PC and set a target folder on the Local PC.
When copying, the binary stb-data files will be converted to USF-files. One USF-file per station
will be created and all UFS-files in a Project will end up in a common UFS-file folder.
Turn off the Instrument PC from the GroundTEM Ralli Controller app before turning off the
GroundTEM Ralli unit.
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Note

9 Folders/files with date/time names are named using UCT-time (GPS date/time).

9 User notes from the GroundTEM Ralli controller app grouped into one file in the USF-file folder.

9 Before deleting data from the instrument, validate the data-files copied to Local PC.

9 stb/sin-files on Local PC can be re-converted to USF-files, using the USF-STB button, with
connection to the GroundTEM Ralli unit.

1 When the GroundTEM Ralli is connected to both GroundTEM Ralli controller App and TEM
Data Manager it can be turned off only from the TEM Data Manager. Turn-off button on
GroundTEM Ralli controller App is being disabled at that time to prevent mistakenly turning
off the instrument and potential failure in the internal hardware.
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8. GroundTEM Ralli in extreme Temperature

8.1 Cold Weather (< 0 °C) — What to be aware of

8.1.1. Water/Coolant

In usual conditions (in ambient temperatures above O °C), the GroundTEM Ralli system needs to
have 25% coolant and 75% water for its cooling system. In some cases, the coolant is already pre-
mixed to these proportions, and no further dissolving is needed.

When the system is about to be used in an environment with lower temperatures than that, the
coolant needs to be concentrated more than 25%, otherwise the system will freeze. Similarly, the
pre-mixed coolants may need to be switched with another coolant that fits the warmer temperature
ranges.

Check the coolant’'s manufacturer information and respect/follow the instructions/limits for each
coolant. The most efficient would be to find a coolant for both extreme cold and warm weather. If
this is not possible, and the planned survey will take place in extremely different ambient temper-
ature from the previous time, it is highly recommended to change coolant. This is due to the high
risks when the concentration is not correct. For example, too high concentration risks severe tem-
perature shutdowns (in ambient temperatures more than 30 °C) while too low concentrations risk
freezing, and breakage of the cooling system (in ambient temperatures lower than O °C).

8.1.2. Runners

The runners are made from High Density Polyethylene (PEHD1000) which is known for low friction,
anti-stick, abrasion, and its good impact resistance. However, this material can shrink when the
temperature is below O °C, making it difficult to do a field repair/change them in the field in these
conditions (see Figure 23).

The recommendation in this case would be to do the repair/changing or the runners indoors or
somewhere with room temperature. In this temperature the runners will “expand”, reaching their
initial shape, making it easier to attach them back to the system.

In other cases, where no need for field repair arises, it is important to know that the frozen runners
have lower endurance range. That creates higher risk for breaking or damaging the runners than
usual.

Figure 23. Example of shrank runners in extreme cold weather (-25 °C).
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8.1.3. Water hoses

Like all materials, the water hoses that are being used in the GroundTEM Ralli system have a
temperature range which is around -5 °C to 60 °C. When a survey needs to be held at a temperature
lower than that the ordinary water hose will become brittle and fragile. Then, it will be easier for the
hose to break apart and to not provide any more protection to the towing ropes and the cables that
are inside them.

An alternative set of Tx coil and Receiver cables, that has been made with a water hose better
suited to extreme cold weather can be supplied upon request. In this case, the order needs to be
placed a sufficient time before the planned survey, to ensure timely delivery of the cables.

8.2 Warm Weather (> 35 °C)

To ensure the best operating conditions, make sure that the fan is not blocked.-If the transmitter
gets too hot, shading from the sun may be necessary.

Usually, premixed coolant is sufficient to keep the temperature low, but if the temperature is still
rising dilute with distilled water.

If you still have problems with temperature, contact Guideline Geo.
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9. Towing vehicle and Distance test

9.1 ATV types

The GroundTEM Ralli is a towed system, which requires a towing vehicle, but not all vehicles are
equally suitable. The system is designed and optimized to be towed by an ATV/quad. The large
metal frame of larger vehicles will affect the signal and make late time gates unusable. To accom-
modate larger vehicles, extended transmitter and receiver cables should be used.

9.1.1. Recommended vehicle type:

This kind of “typical” ATV can use standard and extended length cables

9.1.2.  Not recommended types:

Larger vehicles and/or those with load-beds, roll-cages, crew cabs, cannot use standard length
cables, but the extended length cables will likely be sufficient.

To verify the vehicle does not affect the data, an ATV distance test should be carried out

9.2 ATV distance test

The GroundTEM Ralli frame and sleds are built of non-conductive components to avoid coupling
and bias signals. The ATV with the instrumentation is therefore placed approximately 3 meters
away from the front of the transmitter frame to minimize interference. The GroundTEM Ralli system
has been operating with different brands of ATVs.

If other types of pulling vehicles than an ATV is used, or by any doubt of possible interference from
the towing vehicle, we recommend that an ATV distance test is conducted (Figure 24). The ATV
distance test should be conducted where the earth signal is low (resistive ground) since minor ATV
interference is detectible in this case.

1. Setup the system as normal, but place the instruments, in the normal layout, on the ground or
on plastic boxes at the end of the towing rope, instead of on the back of the ATV.

2. Important: Make sure that the transmitter and receiver cables are separated by a minimum of
~40 cm as when the instruments are mounted on the ATV.
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