MTU-5C Quick
Start Guide

GEOPHYSICS

MTU-5C (components)

Creating a Configuration File
o  Configuration Creator
o Electric Channel Settings
o Magnetic Channel Settings

Saving a Configuration File
MTU-5C Connections
SD Card - Recording Data

O  Stopping a recording

O Importing and Evaluating Data

Evaluate
o  View Recording Details
Process Data
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Components

1 |Power/Record button and indicator
2 |Display
3 E1 (Ex) electrode connectors
E2 (Ey) electrode connectors
4 |Ground electrode connector
5 [12VDC power input
6 [LAN connector
7 |GPS antenna connector
H1 (Hx) magnetic sensor connector
8 |H2 (Hy) magnetic sensor connector
H3 (Hz) magnetic sensor connector
9 |SD card button and indicator
10 |SD card slot and cover




Creating a Configuration File

Open EMpower and click the Prepare button

Complete the required information

1.
2.

Select the Receiver Type

Recording
2.1. MT - Configuration Creator

Calibration
3.1.  Sensor Calibration
3.2.  Receiver Calibration
- No additional
configuration needed

System tests

4.1. White Noise

4.2. Parallel Noise - Configuration
Creator

4.3. Self Test

- No additional
configuration needed

@ Prepare - EMpower

_Create in
Prepare
View and
Check dat
Evaluate
View time series and spectra @ Prepare - EMpower x
View noise test results Receiver Type: | MTU-SC v
View quick-estimate apparent resistivity
Select your white noise source
Manage surveys ey i bl
Manage
@ Sensor configuration - EMpower X br processing
@ — _ _ p ReceiverType MTU-S5C v @ Select target loc: S
N,
Enabled Qsensor Type Serial number Look in: c\l
H1 | MTC-150 v |o ¢| ™ My Computer Name Size Type Date Modified
w s v [o 2] m Desktop I configjson 3KB js.le  15/07/2019 9:24
= 4 Documents
H3 | MTC-150 v [o 2]| | 2 pcastro
) ) ) ) o FIELD TESTS (D) @
0 All enabled magnetic channels require 2 unique, non-zero serial number. w Pathfinder Z)
test2
e | I
< >
Licensed until 2 . [== ]| 3
- Cancel

| Files of type: | Config file (*.json)




Configuration Creator - Proposal

Check that the Receiver

type is MTU-5C

2.1.

Select the Schedule

For a specific schedule
use, Single Shot, Daily or

. Configuration Creator - EMpower

File Receiver | Schedule Timezone

O,

’ ® Manual
Automatic Start
Single Shot
Daily
Weekly

Add Schedule

;r +Alt+1

Ctrl+Alt+2
Ctri+Alt+3
Ctri+Alt+4 @
Ctri+Alt+5

Ctrl+A

Weekly schedule and click
Add Schedule to define
the time and/or date

3. Live tool (see the Networking
Settings manual)

Channels Settings (slide 6-7)

5. Receiver Settings
o  Define the Sampling Mode
and/or Sampling Rate

6. Configuration Layout

50.00m  50.00m 50.00m  50.00m

© O O O e

Gain: Preamp x 1 Gain: Preamp x 1
10 kHz 10 kHz

D L

MTC-150
Gain: x4
LPF: 10 kHz
SIN: 0

MTC-150 MTC-150
Gain: x4 Gain: x4
LPF: 10 kHz LPF. 10 kHz
SIN: 0 SIN: 0

- [m] X
@ Channel |E1 -
T Electric channel settings

Enabled
Preamp / v
Gain x1 v
Low Pass Filter (i) |10 kHz -
Positive Distance  [50.00 m 2]

g [s0.00 m 5|

Receiver Settings

Sampling Mode () Continuous sampling @) Sparse high frequency sampling

Sampling Rate | 24ksps High v @ [] view graphic 0.13 GB / Hour

Configuration layout

Layout Geometry  [Parallel =

Survey Name

Site Name
Operator(s)
Company Name
Configuration Notes

This section is used for inputting the
parameters and instrument details that will
be used for the recording

Or‘thoEonal '

.. ]
| |
| |

Additional information



http://empower.phoenix-geophysics.com/releases/LATEST/manuals/
http://empower.phoenix-geophysics.com/releases/LATEST/manuals/

Electric Channel Settings

1. Select the Electric channel

. Channel E1 '7@
2. Enable or Dlsable the ChanneI(S) Electric channel settings
o  Disable the channel(s) If you do not plan to use /_inabled

them during the recording (This will save space on . — —

the SD card) . '
Gain x1 v
3. Complete the information in the Electric Low PassFilter (i) |10 kiz z
channel settings o
Positive Distance [50.00 m g
Some channel settings Negative Distance |50.00 m "'|

can be configured by
using the right-click
menu

~ Enable
Pre/Att » Pid

Enabled [ | Enabled :
Gain L4

- —— Low Pass Filter *
¥ 50.00m 50.00n?

O, O !

Gain:4x1=4
A LPF: 17.8 kHz w




Magnetic Channel Settings

1. Select the Magnetic channel arcel [ @
. Magnetic channel settings
2. Enable or Disable the channel(s) Enabled

O  Disable the channel(s) if you do not plan to use B creor Type —— =
them during the recording (This will save space on . :
the SD card) o Ixt =
Low Pass Filter (i) 10 kHz v
3. Fill'in the required information on the Magnetic Sensor S/N o e

channel Settings Some channel settings
can be configured by
using the right-click
menu

»/ Enable P

Enabled [ | Enabled

Gain » _-
Low Pass Filter »

MTC-150 Sensor Type »
Gain: x4
LPF: 17.8 kHz

Channel settings can be configured by using the right-click
menu or by using the Magnetic channel settings section




File Receiver Sched

New  Ctrl+N
load Ctrl+O

@ Save  Ctrl+S

v

Saving a Configuration File

1. Insert the SD Card
o The computer must be
equipped with an SD card slot

or use a USB card reader @SQE =
2. Click the File menu ok |0 § 1000 & iE
o Save or Ctrl+S B o ol = i el
o Select the SD card EZ:‘:’:"WS [ configison 4KB ionFile  2018-01-1
o  EMpower will automatically create 2 reastro
the file “config.json” L ks ~ D
3. Save the configuration file e B (B B X =
(config.json) in the root folder of the | o
SD card S 'R 2 g
> & Downloads i
4. Open the file explorer §- vem ol ‘
o Right click SD card drive i ot (G .
o Select Eject option > & Windows @
@) Pull out the SD Card > R :;DDTEST(:D) 4 ) Open as Portable Device
> "a‘"“""e"\\’“k“a““”“(Zé Include in library >
* sefIERDIESTS0) Pin to Start
v« USB Drive (F) Format..
sy ;
3 items o ﬁ:)




MTU-5C
Connections

Start by connecting:
1. Ground electrode

2. Electrodes to channel E1(Ex) (N+, S-) and
channel E2(Ey) (E+, W-)

3. Magnetic sensors to channels H1(Hx), H2(Hy)
and H3(Hz)

4. GPS antenna
5. 12V DC Power Source

6. Network connector

In the field, it is often most efficient to connect the
components to the receiver following the order on the right




SD Card - Recording Data

Recording

Insert the SD card

2. To turn on the receiver, press

the Power button briefly
o  Wait until both LEDs are solid
blue.
o  Automatic Start recording

3. If the schedule type was
configured as Manual, press
the Power button to start
recording

6Indicators

mm mm S/ow, equal pulses

s So/id color / Off

Press the power button briefly and

release
Starting Acquiring GPS Ready
(') EE . [
SD e
Automatic Start

The recording starts automatically according to
the schedule

0 Recording
[ |

SD == =m

@ Press the power button briefly and release.

Ready Channels Recording
I Detection
0 I mE . mE .
SD [ mE .

9



Stopping a recording

@ Press the Power button briefly and release
1. Press the Power button briefly and release to stop _ _
recording f Recordng  Eming, R
o Wait until both LEDs are steady blue

SD om =m EEEEEEEE —
2. Turn off the receiver, pressing the Power button for
a few seconds the LEDs will flash red @ Keep pressing the power button 3 sec and
o  Wait until both LEDs turn off release
3. Ejectthe SD card i\ Ready Shutdown  Off
o Press the SD card and release, pull the SD ] WERREERR  remmm—
card SD === ENEENEEE e

J -

alndicators

snnnnnnn Rapid, equal pulses

10

m So/id color / Off




Importing and Evaluating Data

Click the Evaluate button
Select View data

Select the SD card
o  The recording creates two
folders, log and recdata

Open the recdata folder and
select the recording file and click
Choose

Recording Start Time
(GPS timezone)

—

> 10022_2018-01-15-201436«--------

/

Receiver
Serial
Number

Recording
Date

Q EMpower

EMpower Geophysical Software
by Phoenix Geophysics

>y

@

Prepare | View data

Evaluate - Selection — EMpower

J Check quality of acquired data

" - . [ ) Recording Folder
View calibration

(1) \

- EMpower

Look in: e\ @

X

00 0REE

|

{ View self-test results

Monitor receiver = My Computer

m Desktop
[ Documents
2 PCASTRO

Name
: config.json
> log
> recdata

Size Type Date Modified &

3 KB json File 2018-04-10 3:58
File..Ider 2018-04-11 2:55

File..Ider 2018-04-11 5:05

= FIELD TESTS...

TOVY qUuieiy CotnTace appars E
w E

recdata

Manage Manage surveys

Import data and prepare for

View recording sites.on & My Directory:

Files of type:

View time series and spectr3

_________ Process data with local or remote referent

Edit processed data and export for interpr

Exit Quit EMpower

@ Recording Folder - EMpower

Look in:

E:\recdata

X

1000 AEE

= My Computer
-‘E_D(—Jc;ments
2 PCASTRO
=~ FIELD TESTS...
<> E

recdata

>

Name Size Type

10022_20...5-201436

®

File...Ider 2018-01-157:

>

Date Modified A

v

‘ Choose

Directory:

Files of type:

Cancel

Licensed until 2037-12-30




@ Evaluate - EMpower X

MBS (12m23s) v || g
Status
O « Approved @ % Unapproved (O R Rejected
Review and Process the recorded information e s T
1. Review the Electrode Resistance values and P A —
make the necessary Corrections zza:tit;r::e: ]1a2nr:02;0519 13:29:46 (Local) America/Toronto (GMT-05:00) r\(’
o  Electrode Distance (m) to GND Survey name: | 4) ]
1o E_Azimuth Station name: |MBB ]
o  External Filter il Iwmm }
. Layout Geometry: ' Orthogonal
2. Ensure that the magnetic sensors were I OThiS section can also be
detected and make the necessary corrections o used to input additional
o Serial # L field information if desired
o Po Ia rity <1'\Electric Channels
. Distance (m) to GND Resistance (Q)
© H1 -H-3 AZImUth Channel  (+)N/E ()s/w Polarity | (+)N/E (-)S/W|| Gain | LPF[Hz] | DC[V]
. . . E1 [32.80 2] [30.80 2] [ mverted | 2639.58 3565.26 || 4x1=x4 | 10000 | 0.0082
3. View Recordlng Details (See page 14) 2 [20.00 2] [26.00 3] [ iverted | 265117 330263 || 4x1=x4 | 10000 | -0.0063
E Azimuth: External Filter  None v
4. Process the recorded data after the reviewed (2 oute Chomnee
Channel Sensor Detected Serial # Polarity "\ | Gain LPF[Hz] | DC[V]

. . |
the |nformat|on (See next page) H1 [MTC-150 ~| MTC-150 Omerted || x| 10000 | o031

|

\

— e ——— H2 |MTC-150 ~| MTC-150 Omverted || x4 10000 | -0.0099
H3 ¥ Inverted ‘ N/A N/A ‘ N/A
@ Hi MTC-50H Y Ry H1-H3 Azimuth:
\\I View Recording Details @
The warning icon indicates that something might be wrong with L
the recording, review the recording information and make gl
necessary changes 12




@ Evaluate - EMpower

MBS (12m235)

Process Data o

O « Approved
. ¥ —
1 . CI |Ck the Process button e ———— % Q Magnetics Selection - EMpower X
o Verify that the channels and R b 7w ] e E
Hx=H1 MTC-50H 0
references selected are the Wew WCSHO  ® I P
Hz=H3 MTC-50H 0 7
deSIred oneS Reference type: Magnetic ~ 1 -7 ok
T b @ Channel Selection - .. X

2. Define the time period by entering a start o ekt

o ih e 6
and end date/time i ~--.l @O Om
Pr:lc:‘sesz\:n:meframe o O O o

3. Enable the electric power grid filter QO utc @ site time zone: America/Toronto (UTC-04:00) oK

that corresponds to the frequency carried @ Surs: 0706 Sunset: 1538 x
| 7S

by the power lines in the survey region 3 @ ; @ = — ——
(50HZ’ 60HZ Or None) Electric power grid filter @ o o

650 Hz @ 60 Hz @) @

4. Click the Process button g (A —=

5. Alive display of the resistivity curve will

appear after a few seconds
*This resistivity curve is not saved. It is purely for QC
purposes).

13



@ Battery Voltage - EMpower

@ Recording Details: 10205_2018-10-04-193809 - EMpower @

L3 ° °
View Recording Details
Recording D:  10205_2018-10-04-193809 Start Time: T

Battery Voltage

Stiivey Name: SESWA Stop Time: Sun Oct 7 23:52:14 2
Station Name: Remote - g
- - Duration: 76h14m4 52 -3
Review that the following levels are | oo A / 3
Latitude: 46.1459(

Receiver Type: MTU-5C

= - - - - - /
within valid limits for quality L o (@ ripenn- o x
. Operator: EF&YA (el 1[736.11m ¥ Internal Temperature
control: / @ |

Instrument Info ’
OS Version: v1.27.1 II 5%
h z

1. Battery Voltage Y g i

Motherboard Model: BMB01-G 7 = v
/ .- 5 192
,/ -7 o g 18.6
. Inte rnal Tem peratu re Motherboard Serial: 031987 ,/, ,// E o

-
Battery: Low: 12.192 V, High: 12.88 V 1 -7 =7 s 174
-

Number of Satellites - EMpower X

Decimation Number of Satellites
Recorded 2 seconds at 24000 samples/s every 30 seconds,

and continuously at 150 samples/s

2
3. Number of Satellites i repgerie v [ -
4

GPS Timing Card

. Saturated Frames
Serial Number: 201288 Firmware Version: 00010029X

o If saturation is not close to ¢ of elts: 615 lies v [_owats |-~
~0%, review the channel Channels Detait
. . T;g Board S/N Model Firmware Signal Ranges
configuration (see pages 4 - 6), . o o0 sevor oo
the channel gain might be too 2 E2 201074 BCMO1-1 1001c
. . I @ Saturated Frames - E1 - EMpower X
high and/or there is artificial "
noise on your site

5. Time Series Level ]

#of Satellites

20:30:00  09:00:00  21:30:00  10:00:00  22:30:00  11:00:00
04.10.18  0510.18  05.10.18  06.10.18  06.10.18  07.10.18

@ Time Series Level - E1

Saturated Frames - E1

* Maximum
Average
* Minimum

signal [V]

#of Saturated Frames

Illl'ﬂﬂlm”‘ 20:30:00  09:00:00  21:30:00  10:00:00  22:30:00  11:00:00

2:30:00  11:00:00 041018 051018 051018  0610.18 061018  07.10.18
061018  07.10.18 Svaa 4

20:30:00
04.10.18




