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SYSTEM DESCRIPTION and PREPARATION

In this note description, the following unit Serial Numbers are used. For individual
user, apply actual Serial numbers.

System Rx V8-4340 V8-4339 V8-4321 V8-4319 ves
RXU RXU-3ER units 4414, 4415, 4416, 4417, 4418, 4419, ,,,
Coils MTCS50 coils AMTC30 coils
Tx T3-1394 T3-1393 T4-0816 TXU30-8248
CMU CMU-1272

RXU-TMR TMR-4334 TMR-4333 TMR-4190
PAIM Pilot Pal-1 units

External CF Cards for V8 units for RXU-3ER units for RXU-TMR units
Preparation It is recommended to name each CF card with label in such way as

“V8-4340”,,,, “RXU-xxxx",,,, “TMR-4343” ,,, and “TXU-8248”
In each CF card, create the following folders
CAL
CALNEW w
LICNEW i*7 Phoenix
DATA-CMT '
DATA-TEM
DATA-SIP
DATA-TIP
DATA-MT
Note: For actual use, Rename one with function to use to “DATA”
Warning: CF card on market may cause problem, even damage unit.
Phoenix industrial specified CF is recommended.

CompactFlash |
“- V 3» 4
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GPS Timing and Frequency Control on Tx-Rx System

GPS ant. GPS ant. GPS ant.
l | |
T4 TMR V81 V8n
CF card CF card CF card
TDEM
GPSIa“t- GPSant. GPSant.  GPS ant.
| | | |
T3 TMR V81 RXU V8n
CF card CF card CF card CF card
SIP/ TDIP
GPS ant. GPSant. GPS ant. GPS ant. GPS ant.
| | 1 |
TXU30 TMR V81 RXU V8n
CF card / CF card CF card CF card CF card
CMU-1
CSAMT/SIP/ TDIP/TDEM
TMR Functions:
GPS Sync.
Tx Timing Control

Tx Output Signa/Current Record
Lan communication with V8 when possible
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CALIBRATION

A Box Calibration Usually done once 1n an area of power line S0hz or 60hz frequency
There are several ways to do box cal for TMR and RXU units
Individual Box Calibration : V8, TMR (RXU-TMR) , RXU (RXU-3ER)
Al Preparation
Al.1 On each CF card, prepare Empty >DATA folder and install to each unit
Al.2 Set units in open field with GPS antenna, battery and turn power on
A1.3 Wait for GPS Synchronization
A2 V8 Box Cal
A2.1 Power save mode
(Black screen and red LED ON)
A2.2 Push any key to display-on mode
A2.3 [SIPSite Setup] screen appears
A2.4 Push [Ctrl] and [D] to exit
A2.5 SIPAcquisition screen,
select [Setup| with down arrow key,
select [Exit SIP|
A2.6 V8 main menu appears
Select [Calibration| by arrow key
A2.7 |Calibration]| screen
Select [60HZz] or [SO0HZz]
by arrow key, then
|[Enter| to match local PL.Freq
A2.8 Select
A2.9 Select [Box Calibration]
A2.10 Warning — “Do you want to
calibrate the box”
| Yes] to start calibration
A2.11 On Calibration screen
[Box not Cal] indicate starting
Box cal started

V8 Display

TR
e

&y
ked Multifunction Receiver

Calibration
Setup |Callbration View Help

Coil Callbration. ..
Stop Calibration

Then after some time, S FXU Caltaon St
[Box in Progress] is indicated
A2.12 At the completion it turns to S
[Box Cal OK]
A2.13 On the Calibration screen
select |View]|

A2.13 Select [Plot Parameter], then



Enter; on the parameter table
Min Freq = 0.01
Max Freq =10000
Min Amp = 0.1
Max amp = 10
Min phase = -45

362 | 2015008 m,' |
”H CONXCLC 191 me?ﬁﬁ?
'IuH”m“ TOILVELD | 181 | e

Max phase = 45 : ..‘wr..u e aE -
then [Ctrl] & [D] to exit I.M.(lH o Zw
e Al MMM I

A2.14 Select |Open Calibration File] || ooy L i e
Select [xxxx.CLEB| by arrow key | e
then [Ctrl] & [O]

A2.15 Normalized Amplitude and
Phase of Box calibration data
is plotted,,, (Smooth curves
similar to graphs shown indicates
successful V8 Box Cal)

A2.16 Select [Setup],
then [Exit Calibration]|

A2.17 Returns to V8 Main Menu then
select [Shatdown| to Turn OFF V8,
Now CF card can be removed out.
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RXU Box Cal (RXU-3ER, RXU-TMR)
Note Controlled unit individually by Palm Pilot
Note: It is important to recharge. If left long time without charging, the software.
[RXU Pilot] might be lost, and even Palm Pilot itself may be damaged.
Therefore, recharge before store long time without using.
A3.1 After preparation described s
at Al, wait until 4 consecutive
red LED flashing for GPS timing
A3.2 Turn on the Palm Pilot unit
A3.2 Touch to [S/N]
[Serial/Number (S/N)] shown
Enter 4 digit S/N in number area
or touch the corner for number key
Then, touch |[OK]|
A3.3 Aim Palm LED to RXU sensor

A3.4 Select |GPS]| then in [GPS Status],

check No. of Satellites (>4) and Clock error (~0uS) and Clock =

~ aligned to GPS, then [Done]| —
A3.5 On main menu, select :|Acquire]
A3.6 On Acquisition menu, select Acquisition Setup : [Edit]
A3.7 On Acquisition Setup, select| Line Frequency : [Line Freq]
A3.8 On Line Frequency, select [S0Hz| or [60Hz], then [OK] - ‘ "

(alphabet) : 'number)

A3.9 Touch [Done| on Acquisition Setup ’ . f .

Touch [Done| on Acquisition P
Back to Main Menu

A3.10 Touch [Cal] to start Box cal]
A3.11 Touch |Box Cal| on Calibration screen
On Box Calibration screen, Touch |[Start], then |Yes| on warnig
when Mode changed from [Setup] to [Box Cal], Box cal started. Wait,,,
Check the status by touching [Update|, message “In progres”,,
When status message with [Update] turnes to — Box Cal Status : Cal File present
Touch [Stop], then [ Yes| in warning message
It turns to Mode : Setup, then touch [Done],
Then Touch [Done| in Calibration screen, Palm go back to Main menu.
A3.11 Turn OFF (wait until LED off) the unit and take out CF card and set to PC
A3.12 Start TbIEdit program

File Edit Utilities View Help

Open |File], then select FHG T RO ]

[Open Calibration File] e
then, open CAL: xxxx.CLB
A3.13 Check the plot

Perform the Box Cal with all -
necessary RXU units
including RXU-TMR
in the same procedure

Amplitude
1

=20 0 20 4

Phase (degree)

Ready SIP [Setup AUTO: 0 [E:x4, Hix4 LP:18 |[E:DC, H




-6-
B Current Sensor Calibration
B1 T3 and T4 (Internal Current Sensor Calibration
B1.1 Prepare Empty DATA folder in CF card and set to TMR unit
B1.2 Set T3 (T4) and TMR where >4 GPS can be obtained
Connect T3 (T4) and TMR with supplied cable
Connect TMR and battery, T3 (T4) and Battery Pack with supplied cable
B1.3 Turn ON TMR unit and wait for GPS synchronization in the same way described
for RXU Box calibration (A3)
B1.4 Note: T3 -When 12V battery is connected, if Inter Lock indicator is ON,
Swich Power ON to make Inter Lock Indicator OFE then Power OFF
Note: T4 -Input Power ON (Not Output ON)
B1.5 Using Palm, proceed operation in the same way described 43: 43.1 ~A43.9

B1.6 Touch
Touch | in Current Sensor Calibration screen
Touch in Current sensor information screen
Enter 1T3-1394 (or T4-0816) in Current Sensor Serial Number screen
then , then in the following screen

(note: Serial number with T3-xxxx, T4-yyyy recommended for easy
matching with Tx unit to be used)
B1.7 Touch then in warning screen,,,,, Current Sensor calibration starts
B1.8 Check the status by touching
B1.9 Status: Cal file present indicate completion of Current Sensor Calibration

B1.10 Touch , then followed by in warning message,,,
Mode changed to [Setup| indicating completion of Current sensor calibration
B1.11 Touch , then followed by touching in Calibration screen

Palm goes to Main Menu
B1.12 Turn OFF (wait until LED off) the unit and take out CF card and set to PC
B1.13 Start ThIEdit program . :

Edit Utilities View Help
;)pen then select e e

then, open
CAL: T3-1394.CLC
Check the plot

B1.14 Copy the .CLC cal file to all
CF card of V8 and TMR
by copying into
CALNEW folder.

Amplitude

Phase (degree)

Ready SIP Setup AUTO: 0 E:x4, Hixd LP: 18 E: DC, H
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B2 External Current Sensor (CMU) Calibration

B2.1 Prepare Empty DATA folder in CF card and set to TMR unit
B2.2 Connect External Current Sensor to TMR with supplied cable and
side switch to
B2.3 Turn ON TMR unit and wait for GPS synchronization in the same way described
for RXU Box calibration (A3)
B2.4 Using Palm, proceed operation in the same way described 43: 43.1 ~A43.9
B2.5 Touch
Touch | in Current Sensor Calibration screen
Touch in Current sensor information screen
Enter CMU-1272 in Current Sensor Serial Number screen
then , then in the following screen
B2.6 Touch then in warning screen,,,,, Current Sensor calibration starts
B2.7 Check the status by touching
B2.8 Staus: Cal file present indicate completion of Current Sensor Calibration
B2.9 Touch , then followed by in waring message,,,
Mode changed to [Setup| indicating completion of Current sensor calibration
B2.10 Touch , then followed by touching in Calibration screen

Palm goes to Main Menu

B2.11 Turn OFF (wait until LED off) the unit and take out CF card and set to PC
B2.13 Start TblEdit program,

B2.14 Copy the .CLC cal file to all

L

Open then select Fie Edt Utiities View Help
[ EE@s i CE

o

then, open
CAL: T3-1394.CLC
Check the plot

- ;::EE:E:EE.EEE:EEEEm!,’!,*E:‘:EEEE!EEHE!!,'i!EEE::m!i!iE!EE5?—5:5::E:E!@EE:EEEEE:::::E:E:E:EEEEEEEE

Amplitude

CF card of V8 and TMR
by copying into
CALNEW folder

20 0 20 40

Phase (degree)

Ready SIP Setup AUTO: 0 |E:x4, H:x4 LP:18 |E: DC, H:DC |60 Hz
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C Induction Coil Sensor Calibration
C1 AMTC30 Coil Sensor Calibration

C1.1

C1.2

C13

C14

C1.5

C1.6

C1.7

C1.8
C1.9

On each CF card, prepare Empty [DATA] folder and install to already calibrated (Box
Cal) V8

Set V8 in open low cultural noise area with GPS antenna, battery and coil sensors to be
calibrated.

Set up to 3AMTC30 coils connecting to 3-way cable connector in parallel at least 1 m
apart horizontally on the ground

Turn V8 ON and Wait for GPS L

. Setup | Calbration View Help
Synchronization ox Caibalon.
Take the same procedure to el
Calibration screen shown right R Calbralon St
Select | ] by arrow

key, then [Enter]

Check |[AMTC30] and Enter

serial numbers in Hx ~ Hz column

such as Hx serial number [AMTC1234]
Hy serial number [AMTC1235]
Hz serial number [AMTC1236]

|Ctrl] & [O] to start calibration, [Coil in progress] is indicated, then wait

[Coil Cal OK] indicates completion of calibration

C1.10 On the Calibration screen select | View| with [Menu] and arrow

C1.11 Select [Plot Parameter], then

C1.12 Select |[Open Calibration File|

C1.13 Normalized Amplitude and Phase of

C1.14 |Menu|, [Setup], then select

C1.15 Returns to V8 Main Menu then

Enter, on the parameter table
Min Freq = 0.01
Max Freq =10000

Min Amp = 0.1 ‘

Max amp = 10 s W i [T ‘,rﬁ;ﬁzngﬁa |
Min phase = -90 o
Max phase =90 TR . L TN .

then |Ctrl] & [D] to exit

Select [AMTCxxxx.CLC]| by arrow key
[Ctr]] & [O]

Coil calibration data is plotted,,,
(Smooth curves indicate successful
Sensor Coil Cal)

[Exit Calibration:

select [Shutdown]| to Turn OFF V8§,
Now CF card can be removed out.




DATAACQUISITION

D TDEM

D1 Survey Layout
D1.1 Central Loop Sounding with one V8 and one RXU-TMR in area with 50hz line freq.
Preparation of CF cards

1-Make one DATA folder or rename to DATA from DATA-TEM

Only one DATA folder. If DATA

folder for other function exist, rename to such

as DATA-CMT.

2-Create TBL file
2a On PC, open [TbIEdit]
Click on 4™ mark [Acqusition)]
Acquisition window open
Check - [Setup], [TDEM]

E-gain=|x0.25|, Hgain=[x1|
H: [DC coupling] E: [DC coupling]
LPFilter : |Off] Line E : [50]

Check |Site Setup]
V8/TMR SN input window opens

Enter V8 and TMR Serial Nos, Click [OK]

TDEM Site Setup window opens

Parameter.

Click on 5™ mark
[TDEM Window Parm] opens

Enter or check
Ramp time = 12 (example)
(get value from Table X2)
Tx loop length = 100 (ex.)
Tx loop width = 100 (ex.)
Tx type=T4 TMR S/N = xxxx
V8 S/N = yyyy
Clicks to get Mode control
Clicks to get View
Specify V8 Ch. No. to use (4, 5 or 6)
Enter Ch.ID = Bz
Check [OK] to exit Site Setup,
Check |OK] to exit Acquisition

[

File Edit Utilities View

B

Ready

Select [Auto Step)|

Freq per octave =1
Lowest Freq. = 2.5 or 25
Cycle per Freq. =60
Rime per freq =120
Total time = 1200 or 120

Tx LF current =5 (est
Roll off corner freq. = 0
Windows or harmonics = 21

8P
© TP
& TDEM

 Sensar Gal @esLy
08 Stanchy © wTanT
 FDEM
~H Coupling - ~E Gaupling -
& DG couplin & DG coupling
oa € 40 coupline
¥ Enzblec ilter

[ Enter VB acquisition window an power Lp

~Time Zone
‘ @ Ut  Local
Local Zone reenwich Mean Time
MT/AMT

Data record start time[ 100600
Data record end fime[000000
Hieh frequency start time[000000
High frequency end time[000000
Requived space( Mb) [0

Records of band 4 per skt (0, 8-181[1
(1-ason[1

TMR serial number 4334
W8 serial number |4340
fux] Box SN |4414

Records of band 2 per |
Records of band 8 per |

Time slot length

lot (0-03[7
lot (0-23 1

Channels for space cale|D ) Hz [ 7

Auxd Box SN | 4416
Auxd Box SN (4417
Auxb Box SN [4418

Aux? Box SN [4415

] Caneel |

oje
an
Client [
Profile azimuth (degree) |0
E
B Setup interval () [0
Qperater | Farnp time(miccozsac] 12
Commen ¢ ] T logp leneth {m) [100
T loop width {m} [100]
oK | Canc| Delete Box Row | Insert Box Row |
T loop turns |1
BoxType  |Box SN Channels [ Mode contral [ Tx disg. szim. from BL to TR: [0
g |Transmitter 1336 1 Tctwe [T =]
& | Local o .
Line [T Site [T00 atore]T
v Delete Ch Ron_ | Tnsert Oh Rom |
o [Boxsn Jen chip | view  [North (...[East(E) [vert.(z) |Len/Area [Res (o... [DC(mv) [AC (mv) [~
L FECRE > H o 0. 0. 1000... 0.
Nofeer0 (4 Bz H . [ 0. 0. [ 0. 0.
E
£ L]
v
< =

Oper Schedule File.

late Step(Wnch Table |

Jekte Faw

Fraquency Stepping Schedule Table

Cotoul
[Ne [Freitim)
1 >

[ Cur-ent — [ Ena Time
s

WaveF..

2 25

03:02:00
5 [Ty

TDZM/TDIP Wndow

Tos0
1550

Teble

25, 1

No| Start Time (... Window Wid... | Repe... | Samp... | Samp... | ~
7.516665657... 2.049026177... 25 8600 | cB40
. 2.580578264... | 25. 96000 | 3840

Enter FREQ1 =25 FREQ2=2.5

Click [Calculate Step table| for[Freq Step Schedule Table] & [TDEM Window Table
Click [Close]| to exit step
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Click [C] to open [Current Sensor window] on [TbIEdit] window
Specify [CMU-1]

I #5878 - ThIEdit
Sensor S/N =T4-0000 ex. Fle Edit Utlities View Help
Gain = [x]| SRl b L -
. . . & OMU-1  Mod GML-1 ‘
Click |OK] to exit to TbIEdit e Tona e En SV
. . . . Gurrent sensor test amplitude( #)[-008
Click [C]| to open Wireless Setting window Curnt senr sl e FETOH
on TblEdit WindOW . Oalibratinmirr‘\e(xmmm)r?—‘
X025 0~ 1004 )
Make sure SN numbers of A
£ %16 (0-156A) _ Cameel |
Local Box (V8) S/N and S

Tx Box (TMR) S/N
Click [OK] to open TbhIEdit window
2b Saving [*.TBL] in DATA folder of each CF cards
Click [Save *.TBL files all Boxes]

[Save RXU-TMR Setup File] opens File| it Utiites View Help
Confirm or Set the followings e & B
Gain = |x1] Svehs..
Savp *.TBL Files for All Boxes...

Waveform close time = [By schedule] " opdtaiiraton Fe..
Startup Mode = [Setup) e
Radio type = [Slave] 1 1HDATAYZ70S 0
File Name = [Serial Number TBL)| o
Insert CF card for TMR in USB reader e
Go to Location to DATA in CF card =
by clicking Location button
Check [OK] and remove CF card [Save V8 Setup File] opens
Confirm the followings
Box serial number B P [ ]
Startup mode = [Setup] szt (AN [
Radio type = | Master| e —
File Name = |Serial Number. TBL| Calbaen tne G2 ) [ [eete etk REW
Wave File Close Time = |By schedule] e = Lo
Channel = 4 (or 5 or 6) o csomen | foe
Channel Definition = Bz Losten | =
Loop Effective Area = 100 o
Insert CF card for V8 in USB reader LG ol iy B o
Go to Location to DATA in CF card e I

by clicking Location button i il e g
Check and correct if necessary e o — [ Ta

Channel, Ch. ID, Loop Eff,Area m——
Check |OK] after shut down e

remove CF card s ;mil‘i"éi‘ﬁ??éﬁ‘n“”” g A
Locstion [6F ]
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D2 System configuration and Layout
Tx: Set close to Tx loop end

- . Tx Loop: 50 ~200m square
Timing : RXU-TMR with 12V battery

set beside T4 unit and connected to

T4 with supplied cable, GPS and TMR

Radio antennas and 12V battery - MulTEM Loop
Tx Loop : 50 ~200m square with loop wire 1 4 | M\
Power : Battery pack for T4 power output [ VS8 \.,,j

connect T4 battery terminals .

(Make sure to be fully charged) Batt.
Rx: V8 set ~20m from MulTEM loop which pack

is placed the center of Tx loop and

connect with GPS and Radio
antenna and 12V battery
MulTEM Loop: Lay horizontally on the grrond around the loop center and connect to
one of (Ch4~6) 3-Way cable to V8
Make total resistance (wire + any additional series resister if necessary)) more
than 3 ohms
Estimation of Loop Resistance, Damping Resister and Ramp time of the Tx loop
Refer to the Tx TDEM Loop Table in this manual
D3 TDEM Central Loop Sounding Data Acquisition
D3.1 Set field layout as described in D2
Insert CF cards prepared for TDEM to V8 and TMR
Turn Power them ON and Wait for GPS sync.
Case1 With V8 — TMR radio control mode
Reading Current output

Turn T4 Input Power —
Set Timing switch to n @%WE—”“I—HHHH
Read Current Output(A) o —

Set Timing Switch to o — — oo ——
Check V8 and TMR Timing on GPS with green -
Enter Survey Information (if necessary once) e

by é‘T"ﬁ"zt,i“;‘"ﬁ:!‘;Fr’[E’f:!‘. .*."_'?:_‘9_‘_"!|.'g%.i_‘_"d:_:.:'il_’."_"“.‘:_‘:"""' Upine

Enter Line and Enter site e e SR R B i

Start data recording by
In ~1min, Decay / App.Res. curves displayed with decay value
if decay shows negative values, stop by [Ctrl] [S],

then turn of T4 output, [ e —
then Switch T4 loop output connection +<>-, oyt e s W 9

then turn power output ON and Re-start V8
When Decay and App.Res. Curves becomes good
to stop recording and

Switch T4 power
On V8, select in {TDEM Acquisition]
Select to shutdown V8 & TMR

Move Tx-Rx set to next site
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Case 2 Without V8 — TMR radio control mode
Reading Current output
Turn T4 Input Power ON
Set Timing switch to |Test]
Read Current Output(A)
Set Timing Switch to [EXT 1]
Set, control TMR unit by Palm Pilot aiming TMR
in the same way shown A3
Touch [Acquire]
Touch [Select| in Acquisition screen
Touch [Record] = stat recording on Control Source Acquisition
making Current Mode ~ [CS Record]
Start V8 as described in Case 1
In [TDEM Site Setup] on V8
Enter Survey Information (if necessary once) by [Ctrl] [S]
[Ctrl] [L] Enter Line and |Ctrl] [T]| Enter site
Start data recording by [Ctrl] [D]
In ~1min, Decay / App.res. curves displayed
with decay value
(If decay shows negative values, stop by [Ctrl] [S], |
then turn of T4 output, then Switch T4 loop output
connection +<>-, then turn power output ON and
Re-start V8 acquisition)
When Decay and App.Res. Curves becomes smooth
[Ctr]] [S] to stop recording on V8

\mmnmn I BTN ™. T

No green for Non mef¢ control

Turn off TMR by turn off switch
wait until LED OFF for completion of filing
On V8, select [Setup| in {TDEM Acquisition]
Select |[Shutdown V8| to shutdown V8
Move Tx-Rx set to next site
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E CSAMT

E1 Survey Plan/Layout
E1.1 Planned Investigation depth and

E1.2

E1.3

E14

E1.5

continuously operated.

Measurement frequency range
Db=~350* (F/ p)"0.5

F :frequency (hz)

p : ~ resistivity of ground (Q+m)
Then FI1 (lowest frequency) needed is to
investigate Db depth is

F1 =Db”2 /350”2 * p
Preferable min. Rx-Tx distance, Ly is
Skin depth (m) =503 * (p / F)"0.5
Ly = (3~5) * Skin depth
= (1500 ~2500) * (p / F)*0.5
(Refer to CSAMT-2006, p$5, pll, p19)
Survey Lines
If geological strike is known, layout
survey lines approx. Perpendicular to
the strike. Draw them to a map
Tx Dipole
Signal strength at Rx is approximately
function as below

Sig strength O 1 *AB/L"3

where 1 :Tx Current(A),
AB: Tx dipole length ,
L: Tx-Rx distance
Therefore, make AB longer, make
contact resistance of A&B electrode
as low as possible.
Range of survey lines
As illustrated right
(Refer to CSAMT-2006, Fig 2-1 ~ 2-4)
Scalar Measurement Rx Layout

Also Refer to CSAMT-2006

XY coordinate
as (0,0) atAB

AB : Tx dipole
Db : (Bostik) investigation depth (m) Ly : min. Tx-Rx

PZANN

distance

Approx. Geological strike

As far as signal arrows

Survey lines

< ‘9‘/‘\

e ::
Ly
':K<3Odeg
A B
Tx Dipole
Hyl Il-[y2 !HyS I

Line 1

Layout example (right figure) =

Example : Set V8-1, Set V8-2
and/or Set V8-3 can be layout
independently and start/finish

independently while Tx is

Line 2

Hyl II-IyZ

!Hy3|

(V8 : Hy and 1~3 Ex dipole(s)
RXU: Hy and 1~2 Ex dipole(s)
Hy(s) are perpendicular to
survey lines laid horizontally on

R

Hy1l

Line 3 19}\\ / /!

y2 jHy3

l\\

l%‘\%

%‘{’:\

ground) —



E2 Measurement Frequency table
Mode Frequency Tx-I End-Time

Mode Frequency Tx-I End-Time

FD 9600.00000 1.00 00:00:50
FD 7680.00000 1.00 00:01:40
FD 6400.00000 1.00 00:02:30
FD 4800.00000 1.00 00:03:20
FD 3840.00000 1.00 00:04:10
FD 3200.00000 1.00 00:05:00
FD 2560.00000 1.00 00:05:50
FD 1920.00000 1.00 00:06:40
FD 1536.00000 1.00 00:07:30
FD 1280.00000 1.00 00:08:20
FD 1024.00000 1.00 00:09:10
FD  768.00000 1.00 00:10:00
FD  512.00000 1.00 00:10:50
FD  384.00000 1.00 00:11:40
FD 256.00000 1.00 00:12:30
FD 192.00000 1.00 00:13:20
FD  128.00000 1.00 00:14:10
FD 96.00000 1.00 00:15:00
FD 64.00000 1.00 00:15:50
FD 48.00000 1.00 00:16:40
FD 32.00000 1.00 00:17:30
FD 24.00000 1.00 00:18:20|
FD 16.00000 1.00 00:19:10
FD 12.00000 1.00 00:20:00
FD 8.00000 1.00 00:21:00
FD 6.00000 1.00 00:22:00
FD 4.00000 1.00 00:23:30
FD 3.00000 1.00 00:25:00
FD 2.00000 1.00 00:26:30
FD 1.50000 1.00 00:28:00
FD 1.00000' 1.00' 00:30:00
~ 2 freqs / Binary step

Edit in Excel fom then
Make these in CSV file
FD  Frequency Domain
Tx-I Tx current
For T3, usually enter [1]
For TXU, specify values
by initial Tx test
Time End (GPS) Time of
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youu.uuuuu
7680.00000
6400.00000
5120.00000
4800.00000
3840.00000
3200.00000
2560.00000
1920.00000
1536.00000
1280.00000
1024.00000
768.00000
640.00000
512.00000
384.00000
320.00000
256.00000
192.00000
160.00000
128.00000
96.00000
80.00000
64.00000
48.00000
40.00000
32.00000
24.00000
20.00000
16.00000
12.00000
10.00000
8.00000
6.00000
5.00000
4.00000
3.00000
2.50000
2.00000
1.50000
1.25000
1.00000

1.0U
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

vu:uu:ou
00:01:40
00:02:30
00:03:20
00:04:10
00:05:00
00:05:50
00:06:40
00:07:30
00:08:20
00:09:10
00:10:00
00:10:50
00:11:4(0
00:12:30
00:13:20
00:14:10
00:15:00
00:15:50
00:16:40
00:17:30
00:18:20
00:19:10
00:20:00
00:20:50
00:21:40
00:22:30
00:23:20
00:24:10
00:25:00
00:26:00
00:27:00
00:28:00
00:29:15
00:30:30
00:31:435
00:33:00
00:34:30
00:36:00
00:38:00
00:40:00
00:45:00

~ 23reqs / Binary step

each frequency can be modified
Frequency can be deleted , can be modified and/or
can be added frequencies specified in manual

Creating .FST file (*=2~8)

1 convert table to ***.CSV

2 Execute >FREQTABL ***.CSV

3 Rename *** FST to 2~8.FST
Put in DATA folder of CF card
(2~8) has to be from 2 in sequence .

Can not be 2.FST, 4.FST

Mode Frequency Tx-I End-Time

FD 8533.33330 1.00 00:01:40
FD 7680.00000 1.00 00:02:30
FD 6400.00000 1.00 00:03:20
FD 5120.00000 1.00 00:04:10
FD 4800.00000 1.00 00:05:00
FD 3840.00000 1.00 00:05:50
FD 3200.00000 1.00 00:06:40
FD 2844.44440 1.00 00:07:30
FD 2560.00000 1.00 00:08:20
FD 1920.00000 1.00 00:09:10
FD 1536.00000 1.00 00:10:00
FD 1280.00000 1.00 00:10:50
FD 1024.00000 1.00 00:11:40
FD 960.00000 1.00 00:12:30
FD 768.00000 1.00 00:13:20
FD 640.00000 1.00 00:14:10
FD 512.00000 1.00 00:15:00
FD 480.00000 1.00 00:15:50
FD 384.00000 1.00 00:16:40
FD 320.00000 1.00 00:17:30
FD 256.00000 1.00 00:18:20
FD 240.00000 1.00 00:19:10
FD 192.00000 1.00 00:20:00
FD 160.00000 1.00 00:20:50
FD 128.00000 1.00 00:21:40
FD 106.66667 1.00 00:22:30
FD 96.00000 1.00 00:23:20
FD 80.00000 1.00 00:24:10
FD 64.00000 1.00 00:25:00
FD 56.88889 1.00 00:26:00
FD 48.00000 1.00 00:27:00
FD 40.00000 1.00 00:28:00
FD 32.00000 1.00 00:29:00
FD 28.44444 1.00 00:30:00
FD 24.00000 1.00 00:31:00
FD 20.00000 1.00 00:32:15
FD 16.00000 1.00 00:33:30
FD 14.22222 1.00 00:34:45
FD 12.00000 1.00 00:36:00
FD 10.00000 1.00' 00:37:30
FD 8.00000 1.00 00:39:0
FD 7.11111 1.00 00:40:3(
FD 6.00000 1.00 00:42:01
FD 5.00000 1.00 00:43:4!
FD 4.00000 1.00 00:45:3(
FD 3.55555 1.00 00:47:1!
FD 3.00000 1.00 00:49:01
FD 2.50000 1.00 00:50:4!
FD 2.00000 1.00 00:52:3(
FD 1.77778 1.00 00:54:1!
FD 1.50000 1.00 00:56:01
FD 1.25000 1.00 00:58:01
FD 1.00000 1.00 01:00:0t
~ 4 freqs / Binary step



E3 Preparation of TBL files
Examples of FST as master

2.FST:
3.FST:
4.FST :
5.FST:
6.FST :

a- Create TBL files on CF cards
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9600 ~ 1Hz
9600 ~10 Hz
9600 ~ 1Hz

9600 ~10Hz
9600 ~ 1Hz,

E3.1 Case 1: One or Multiple V8 with TXU + TMR

31 Freqs
24 Freqs
42 Freqs

30 min / cycle
20 min / cycle
45 min / cycle
32 Freqs 30 min / cycle
54 Freqs 60 min / cycle
(No Radio Control assumed)

a0 Put frequency Stepping file 2~7.FST in DATA folder of all CF cards

al Open ThIEdit
a2 Click 4™ mark (Acquisition)
Set/Enter/Select parameters
[Setup] [CAMT]
E-gain = [x1| H-gain = [x1]
LPFilter=|2| Line F=|50]
H: [AC coup,,]

Hy S/N [AMTC0000]

File close time [By schedule]
Click [Site setup]
On (Input V§ TMR S / N) menu

E:[AC coup.,]
[Enabl comb| Time zone |[UTC]

&

File Edit Utilities

View

BHGY~EC

Ready

Enter TMR S/N [8888] and V8 S/N [1111]

Click [OK]
a3 On (Site Setup) window

Enter (Survey Information) if wanted

Enter/select/specify/confirm
In BOX entry

BoxSN hannels

[1111]
[2222]

BoxType
Transmitter
Receiver
Ex length
Line [xxxx| Site [yyyy]
In Channel entry

Ch _ ChID
Tx
Ex1 /
Ex3 /
Ex3 /
Hy /

1]

BoxSN
0000
1111
1111
1111
1111

View

X

1
1
2
3

5

Mode

[x]
[6]

[100] (example)

Note: Box SN - By clicking the box

Click |[OK] , go back to (Acquisition)

window, Click |OK]| to TbIEdit
a4 Click 5™ mark (Stepping)

~Time Zone———————————— .
Highst freq, where drift carteation wil apaly for
‘ & utG € Local ‘ ons(0 disabled)  |”
Local Zone[{GHT) Greanwich Mean Time - File close time By scheduls -
- MT/AMT

- Mode Request ~ Funstion —————— | | —
i e Site Setup.. | oK GCancel |
€ Record o ~E Gain - o HGan——— —
 GPS reset Cx 0 208
€ Box Cal (@R ] & xl G xl
 Sensor Gal (2 ERELT Cot Coxd
© 5 Stanchy © MT/AMT oo Coxlb
:: gz-:z“sed (o G ~LP Filter ~Line Frequency ——
| (eeRLa  Off @& 50 Hz
H Goupling ~E Coupling 0 {Weakest) 60 He
DG coupline DG coupling o
& AG coupling & AG coupling 2 Hx 5/N
3
IV Enable comb filter 4 3771 BRI
I~ Enter W8 acquisition window en power up I WLF trap Hz 5/N

Data record start time[0G0000
Data record end time[J00000
High frequency stert time[000000
Hieh frequency end time[000000
Requied space( MBY [0

Records of band 2 per slot (1-8[2

Records of band 3 per slot (n—z)’|_
Records of band 4 per siot (0, 6-16)[T

Time slot leneth (1-86003[1
Channels for space calc]E

0Hz |

@

i t
Jf‘,,id';itgﬂ Survey Information ~Array Layout =
& H @ e A Projec | Array type [Sealr -
Company [ Morth reference [True North ~
Gfient | Declination (degree) [
| Survey area | Hy azimuth (deeree) [0
‘ Gperator | Ex length (m) [50
Gomment it | u
e | | | tart pot coordinate { Narth ) [0
oK Cancel Delete Box Row | _Ihsert Box Row
CEast) [0
BoxType | BoxSN [channels — [mode Control [~
g reesmiter 1T L Lie[0 Site[0 Adto Tne, [0
X | LocalBox 8888 6
o DekicOhPRow |  hsertGhRow |  Calc.Coord. |
i Box SN [ch [eno [view [+ (Nor. +(East) [- (North) |- (East) [Res(o... [DC(mv) [AC(mv) [~
I
& 1111 1 T [ 0. 0. o.
‘ 2 [eese |1 Ext H . 0. 0. [ [) 0 0
N 2 H o 0. 0. 0. ) 0. 0.
L ssss |3 Ex3 H . 0. 0. [ ) o 0.
ssss s Hy | | X2 L
Ready

4

File Edit Utlities
EH G| oy ere il e U
Frequen D s 4) Tat | Export Schedule File. | —
Lowest frequency (W) [1 Delete Raw | Tnsert Row |
Cyeles per frequency [0 Default
Time per frequency (sec) [0 Frequency Stepping Schedule Table
Total time (see) [1 No [Freq (Hz) [current ... [ end Time [ waver.. [~
Teancmitied LFewrent () [0 |1 5000, 2 00:00:40 ED:
2 6400, 2 00:01:20 )
- 3 4800. 2. 00:02:00 o
4 3200. 2. 00:02:40 )
5 2400, 2 00:03:20 )
5 1536. 7 00:04:00 )
7 1024, 2: 00:04:50 )
8 768, 2. 00:05:40 D
a =12 B n-nA-an n x
el TDEM/TOIP Window Table
Frequency A No [ Start Time (... | Window Wid... | Repe... | Samp... | Samp...
FREQL 0.
FREQ2 o.
= FREQ3 0. —
FREO4 0.

Select [*.TFS] and Open schedule file (*.FST)

Freq. Stepping table displayed
Click [Close]]




a6

Check [CMU-1]

Enter C sensor SN [CSEN0000]
Check [x0.25] or [x1]

Click [OK]

Click [OK] to open TbIEdit window

Saving [*.TBL] in DATA folder of CF cards
(in the same way described in D1-1*2b)

Click [Save *.TBL files all Boxes]

[Save RXU-TMR Setup File] opens

Confirm or Set the followings
Gain = [x1] or [x4]

Waveform close time = [By schedule]

Startup Mode = [Setup]|
Radio type = [Slave]
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a5 Click 7" mark [C] (Current Sensor)

Gl

File Edit Utilities View Help

B8 - TblEdit

caes~reu0 - N 000 0

~Sensar Tops
‘ & GMU-1 © Mod CMU- 1 ‘

Gurrent sensor naminal gain { my/#) [100

Current sensor test amplitude( A ) |=0.05

Curre number [CSENODDO]
Cali e { x12 mm)Iz—
~Gain——————————
e omamy,
@ x1 (0-254)
x4 (0-525R)
© %15 (0-156A) Ganosl

File | Edit Utilities View Help

Eam—

Open... Ctrl+0
Save Ctrl+5
Save As...

R TBL Files for All Boxes...

Opel Calibration File...

Open Waveform(*.tss) File to Display...
Create Stack Result Files (*.trs ) from Waveform(*.tss) Files....

1 [¥DATA¥2708.thl
2 E:¥DATA¥1336.thl
3 D:¥DATA¥2870.TBL
4 D:¥DATA¥1336.tbl

File Name = [Serial Number. TBL|
Insert CF card for TMR in USB reader
Got o Location to DATA in CF card

by clicking Location button
Check |OK] and remove CF card

[Save V8 Setup File]| opens

Confirm the followings Box serial number

Startup mode = [Setup]
Radio type = |Master]|

File Name = [Serial Number. TBL| 5

Wave File Close Time = [By schedule|

Channel = 5 (or 4 or 6)
Channel Definition = Fx1
Channel Definition = Fx2
Channel Definition = Fx3
Channel Definition = Hy

Insert CF card for V8 in USB reader
Go to Location to DATA in CF card
by clicking Location butten =

Check |OK]

after shut down remove CF card

Exit
File Edit Utilities
JD” B & ¢ TMR serial number [ 1336 oK

~Gain
Current I number [T4-0000
urrent sensar serial number e
Current sensor naminal gain (mi/A) {100 Cxl
Gurrent sensar fest amplitude (A} [005 Fiilh
Calibration time (x20 min) |2 [ Startup Mode Reuus\'~‘

£ Setup
Uiaveform file close time [Every 2 haws » & G5 Fecord
e — 'Ra{d.m Type
" Startup bl & Serialhumber thl \ * Slave ‘
' Master
Location

File Edit Utiities View Help

| FE @ R Box serial number [2222 Cancel | [ oK |
H serial number
Startup Mode Requst —
Hy serial number [AMTCO000 e
Hz serial number € 08 Record
Goil cal. min. acceptable comer frequency (Hz) [0 -
Goil cal. max. acceptable r frequency (Hz) |0 Radio Type
C Slave
Goil pre-amplifier highpass: ency (Hz) [0
& Master
1) |0 -
il Ty |8 ~File Name—
i

© Staruptol
@ Serialbumber bl

~

ECEE

Hy N/A

Location [C¥Kaza =l

note: If RXU units to be used, RXUs have to be added



E4 System configuration and Layout
for Scalar CSAMT with
multi V8s+RXUs and TXU30+TMR
E4.1 TXU30
Initial Test
Prepare Tx dipole making Contact
resistant as low as possible
Measure Tx dipole total resistance
with analog meter
Connect Tx dipole, GPS antenna
and MG to TXU30
Measure output current at 1Hz and
output current (A)

Shut off TXU and MG
Editing TBL file for TXU30

Load TbIEdit

Edit current value in

Freq. Stepping Table

Refer to

X6 Current setting on
Table for CF Card for

Freq. Step.
TXU30
and operation using TXU30
for CSAMT ans SIP

ES Scalar CSAMT Data Acquisition
ES.1
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Scalar CSAMT layout

7 |\\ W{K

%‘& /!i ‘9‘/‘\K

%‘&

re

Tx Dipole 2~4 km

g 0,0)

Start TXU30 with selected FST table

(Y ayis)

(X axis)

C sensor

a- When it started transmission, inform Receiver side

b- Keep transmitting until Receiver side to inform to stop

¢- Shutdown TMR, then TXU30, then MG.
Note: For TXU30 operation, refer to the TXU30 manual

Setup V8-1 system with the same frequency stepping table (*.FST) as for TXU+TMR

a- [Edit {Site Setup) on V8 display such as [Line] and [Site]

b- Start Recording by [Start Recording] at anytime

c- Monitor data quality on V8 display

d- After once cycle of frequency step, if data quality is acceptable,
Stop Recording by [Ctrl] [S] or continue for more cycle.

e- Pickup V8-1 sets and move to next site

With multiple V8 sets, each V8 set can independently

setup, start recording and stop recording, then move to next site.

F54
F5.5
ES.6

Shutdown TXU30 set up
Remove CF cards from all units

When all measurements are done, inform Transmitter



F SIP/ Resistivity
F1 Survey Plan/Layout with Dipole-Dipole Array with T3 or TXU transmitter

Refer to :

F2 Measurement Frequency table

Mode Frequency

FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD

Edit in Excel form then
Make these in CSV file

256.00000000
192.00000000
128.00000000
96.00000000
64.00000000
48.00000000
32.00000000
24.00000000
16.00000000
12.00000000
8.00000000
6.00000000
4.00000000
3.00000000
2.50000000
2.00000000
1.50000000
1.00000000
0.66666667
0.50000000
0.33333333
0.25000000
0.16666667
0.12500000

256hz ~
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X3 Examples of Survey Plan/Layout with Dipole-Dipole Array

with T3 or XUU transmitter and Measurement Procedure
(Refer to Master Frequency Stepping Table)

Tx-I End-Time Mode Frequency Tx-I End-Time Mode Frequency Tx-I End-Time

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
8 sec

00:00:40
00:01:20
00:02:00
00:02:40
00:03:20
00:04:00
00:04:50
00:05:40
00:06:30
00:07:20
00:08:10
00:09:00
00:10:00
00:11:00
00:12:00
00:13:00
00:14:00
00:15:00
00:16:30
00:18:00
00:20:00
00:22:30
00:25:30
00:30:00

~ 2 freqs / Binary
step

FD  Frequency Domain

Tx-I Tx current

1

T3 does not use, so any
for TXU, specify values by initial Tx test
End-time (GPS) of each freq, can be modified
Frequency can be deleted , can be modified
can be added frequencies specified in manual
Creating .FST file (¥ =2 ~8)

convert a table to ***.CSV

FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD

512.00000000
384.00000000
256.00000000
192.00000000
128.00000000
96.00000000
64.00000000
48.00000000
32.00000000
24.00000000
16.00000000
12.00000000
8.00000000
6.00000000
4.00000000
3.00000000
2.00000000
1.50000000
1.00000000
0.66666670
0.50000000
0.33333330
0.25000000
0.16666667
0.12500000
0.08333333
0.06250000
0.04166667
0.03125000

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

512 — 32 sec
~2reqs / Binary step

00:00:40
00:01:20
00:02:00
00:02:40
00:03:20
00:04:00
00:04:40
00:05:20
00:06:00
00:07:00
00:08:00
00:09:00
00:10:00
00:11:00
00:12:00
00:13:20
00:14:40
00:16:00
00:17:40
00:19:20
00:21:00
00:23:00
00:25:00
00:27:00
00:29:00
00:32:00
00:36:00
00:40:00
00:45:00

2 Execute >FREQTABL ***.CSV
3 Rename *** FST to 2~8.FST
Put in DATA folder of CF card

(2~8) has to be from 2 in sequence . Can not be 2.FST, 4.FST

FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD
FD

512.00000000
384.00000000
320.00000000
256.00000000
192.00000000
160.00000000
128.00000000
96.00000000
80.00000000
64.00000000
48.00000000
40.00000000
32.00000000
2400000000
20.00000000
16.00000000
12.00000000
9.60000000
8.00000000
6.00000000
5.00000000
4.00000000
3.00000000
2.50000000
2.00000000
1.50000000
1.25000000
1.00000000
0.66666670
0.50000000
0.40000000
0.33333330
0.25000000
0.20000000
0.16666667
0.12500000
0.10000000
0.08333333
0.06250000
0.05000000
0.04166667
0.03125000

16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00
16.00

512Hz ~ 32 sec

00:00:40
00:01:20
00:02:00
00:02:40
00:03:20
00:04:00
00:04:40
00:05:20
00:06:00
00:06:40
00:07:20
00:08:00
00:08:40
00:09:20
00:10:00
00:10:40
00:11:20
00:12:00
00:12:50
00:13:40
00:14:30
00:15:20
00:16:10
00:17:00
00:18:00
00:19:00
00:20:00
00:21:00
00:22:20
00:23:40
00:25:00
00:26:40
00:28:30
00:30:20
00:32:20
00:34:40
00:37:20
00:40:40
00:44:40
00:49:20
00:54:40
01:00:00

~3 freqs / Binary step
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F3 Preparation of TBL files
Examples of FST as master 2.FST: 256Hz ~ 8 sec 24Freqs 30 min / cycle
3.FST: 512Hz ~32 sec 29 Freqs 45 min / cycle
4.FST : 512Hz ~ 32 sec 42 Freqs 60 min / cycle
F3.1 Case 1: One or Multiple V8 with TXU + TMR and RXUs if any
f- Create TBL files on CF cards
f0 Put frequency Stepping file 2~7.FST in DATA folder of all CF cards
f1 Open TbIEdit
f2 Click 4™ mark (Acquisition) Fasward |TRT [Ty e L a ¥ e |

« SIP
e © TOP E H _
Set/Enter/Select parameters oty  Toen e e
s L e et
[Setup ] [Sl P] E Egiig:y -,”L ‘—lP Filter ‘—l\ne Frequency
E-gain = [x1] H-gain = [x1] e £ otmns e

‘- E Goupling

@ DG coupling DG coupling e
LPFilter=|2] Line F=[50] o e e v —
[V Enable camb filter ol b
H. [DC CO ] E ° [DC cO ] [~ Enter V8 acquisition windom on power up | I~ WLF trap Hz S/N
. u p 2 . u p °9 e Zore Highest freq. where drift correction will apply for
@ ute ¢ Local time domain functions(0 disabled) 1"

[Enab]e C0mb] Time ZOIle [UTC] Local Zone[{GMT) Gresrwich Mean Time File close time [By schedule =

3 3 MT/AMT
File close time [By schedule] e
N . Data record end time 000000 Riecords of band 3 per slot (0-2)[1
Clle ISlte Setllp] High frequency start time [00:10:00 Fecords of band 4 per siot (0, &-16)[1

On (Input V8§ TMR S / N) menu
Enter TMR S/N [1111] V8 S/N |8888]
Aux1 Box S/N [2222] if any, Aux2 Box S/N [3333] if anymore

Click [OK] "

File Edit Utilities

f3 On (Site Setup) window ELL.rrm QRS

et | | T
En r r Inf rm i n if n Gompany [ Morth reference [Tue North =]

ter (Survey .o ation) if wanted | T P
Enter/select/specify/confirm \ B L —

Select Array Type [Dipole-Dipole| ] EshRo |

. . . [ ok | conel | Delete Box Row | nsert Box Ron | (et [0
Enter site AB, MN site co-ordinates AT |

BoxType | BoxsN [channels — [mode control & [T —
Transmitter | 1111 1 TE
In [BOX] entry T —r e s won—
| v DeleteGhRow | TsertChRow |  Cako Goord |
BoxType BoxSN Channels Mode ‘
‘ . Box SN |ch [chio [view  +(Nor. [+ (Bast) [ (North) |- (East) [Res (o... [DC(mv) [AC(mv) [
. 1111 1 T 0. 0. 0. 0. 0.
Transmitter [1111] [1] [x] R S S S —
. N oleese |2 2 H o 0. 0. 0. 0. o. 0.
Recelver [8888] [6] =T [ |esee 3 S H o o. 0. [ 0. o. 0. |

Aux Box [2222] if any
Ex length [100] (example)
Line [xxxx| Site [yyyy]

In [Channel] entry

BoxSN Ch __ ChID __ View L

File Edit Utilities
0 0 0 0 I X X \%’ﬂiﬁgﬁ r Freq. stepping control [IT78  ~ Open Schedule File. (ke | —
Frequencies per o 0 Galculate Table | Export Schedul File |

ctave o
1 1 1 1 1 E X 1 / Lowest frequency (Hz) [T Delete Row | Insert Ron |

Gycles per frequency 'ﬂ— Default
Time per frequency (sech [1 Frequency Stepping Schedule Table
1 1 1 1 2 E X3 / Total time (sec) [1 o [Freq (H2) [current ... [EndTime | WaveFi. [

Tranemifled LE suTant (A} 'n— 5 ) 256. 16, 00:00:40 FD

1111 3 Ex3 / o e
Note: Box SN - By clicking box - P R— -
Click |OK], go back to (Acquisition) - e 5

window, Click O] to ThIEdit e e

Frequency’ " No | Start Time (... | Window Wid... | Repe... | Samp... | samp...
f4 Click 5™ mark (Stepping) — 5

Select [*.TFS] Rt R o
Open schedule file (*.FST)

Freq. Stepping table displayed

Click [Close]]
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Click 7" mark [C] (Current Sensor)

38 - ThlEdit

File Edit Utilities View Help

Check [CMU-1]

Enter C sensor SN [CSEN0000]
Check [x0.25] or |x1]

Click |OK]

Click [OK] to open TbIEdit window

Saving [*.TBL] in DATA folder of CF cards
(in the same way described in D1-1*2b)
Click [Save *.TBL files all Boxes]
[Save RXU-TMR Setup File] opens
Confirm or Set the followings
Gain = [x1] or [x4]
Waveform close time = [By scedule]
Startup Mode = [Setup]|
Radio type = [Slave]
File Name = [Serial NumberTBL|
Insert CF card for TMR in USB reader

~Sensor Typ:
‘ @ GMU-1 © Mod CMU-1 ‘

Gurrent sensor nominal gain ( miv/a) | 100

Gurrent sensor test amplitude( A )[~0.05
Gurrent sensar serial number | OSENO000]
Galibration tims ( x12 min ) |2
[ Gai

S
EEs
@ x1 (0-25A)
Cxé (0-6254)
" x16 (0- 156A) Gancel

=uew~+cun-- - Y 0 0

1

Edit Utilities View Help
Open... Ctrl+0
Save Ctrl+8

Save As...
Savi *. TBL Files for All Boxes...

ae alibration File...
Open Waveform(*.tss) File to Display...
Create Stack Result Files (*.trs ) from Waveform(*.tss) Files....

1 [¥DATA¥2708.thl
2 E:¥DATA¥1336.thl
3 D:¥DATA¥2870.TBL

Go to Location to DATA in CF card
by clicking Location button

Check |OK] and remove CF card

[Save V8 Setup File]| opens

Confirm the followings Box S/N
Startup mode = [Setup]
Radio type = |Master]|

File Name = |[Serial Number. TBL|
Wave File Close Time = [By schedule|

Channel = 5 (or 4 or 6)

Channel Definition = Fx1
Channel Definition = Fx2
Channel Definition = Fx3
Channel Definition = x4

continue if anymore for RXU
Insert CF card for V8 in USB reader
Go to Location to DATA in CF card

by clicking Location button

Check [OK]

after shut down remove CF card
note: If RXU units to be used, RXUs have to be added

Galibration time (20 min) [2
Waveform file closs time [Every 2 hows

~File Name
" Startuptbl

& Serialtumber thl

4 D:¥DATA¥1336.tbl
Exit
File Edit Utilities
JD” B & ¢ TMR serial number [ 1336 oK
~Gain
T4-0000
Current sensar serial number Y
Current sensor nominal gain (my/A) | 100 ;ﬂ
x4
Current sensar test amplitude (A) [-008 Cx 16

£ Setup

Startup Mode Requst -
& 05 Record w

~Radio Type
& Shye
' Master

Location

el

:

File Edit Utilities View Help
| FE @ R Box serial number [2222 Cancel | oK
H serial number
Startup Mode Requst —
Hy serial number [AMTCO000 e
Hz serial number € 08 Record
Goil cal. min. acceptable comer frequency (Hz) [0 -
Goil cal. max. acceptable r frequency (Hz) |0 Radio Type
C Slave
Goil pre-amp|ifier highpass ency (Hz) [0
& Master
ol ~File Name —
© Startupibl
i & Serialhunber thl
1 N/A A
2 Ex2 /A
3 Ex3 N/A
5 Hy N/A o
Location [C¥Kaza
Ready C  [60F
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F4 SIP Data Acquisition with Dipole-Dipole Array

F4.1

Layout Tx, V8s and RXUs if used as shown in F1 Survey Layout
Make sure all connections, E-line+pot with measuring each AB, MNs

F4.2 Start Tx with selected FST table
a- When it started transmission, inform Receiver side
b- Keep transmitting until Receiver side to inform to stop
¢- Shutdown TMR, then TXU30, then MG.
For TXU30 operation, the current values should be edited.
Refer to: X6  Current setting on Freq. Step. Table for CF Card for TXU-30
and operation using TXU30 for CSAMT ans SIP
E4.3 Setup V8-1 system with the same frequency stepping table (*.FST) as ifor TXU+TMR
a- Edit {Site Setup) on V8 display such as and
b- Start Recording by or at anytime
c- Monitor data quality on V8 display
d- After once cycle of frequency steps, if data quality is acceptable,
Stop Recording by or continue for more cycle until satisfactory data shown
e- Pickup V8-1 sets and move to next site
F5.3 With multiple V8 sets, each V8 set can independently
setup, start recording and stop recording, then move to next site.
F5.4 When all measurements are done, inform Transmitter
F5.5 Shutdown TXU30 set up
ES5,6 Remove CF cards from all units
Refer to
X3  Examples of Survey Plan/Layout with Dipole-Dipole Array

for SIP/TDIP with T3 or TXU
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G TDIP/ Resistivity

G1 Survey Plan/Layout with Dipole-Dipole Array with T3 or TXU transmitter
G2 Preparation of TBL files
Case 1: One or Multiple V8 with TXU + TMR and RXUs if any as a set

g_

Create TBL files on CF cards

g1 Open ThIEdit
g2 Click 4™ mark (Acquisition)

Set/Enter/Select parameters
[Setup] [TDIP]
E-gain = [x1| H-gain = [x1]
LP Filter = |Off] Line F = [50]
H: [DC coup,,] E:[DC coup.,]

File Edit Utiities Viey
Al  Mode Request  Function Stesew. | [ ] Omeel |
| & H @ g # & Setup fal=
i e 2 b= [
reset * %
 Bax Gal " TDEM ®x1 ©x1
 Sensar Cal LEGSAMT ot Coxd
£ 08 Standby © MT/AMT € x16 | cxis
; g;-:‘;“sed foARDE LP Filter Line Frequency
i Bpeet @ ot @ 50 Hz
H Coupling ~E Copling €0 (Weskes 60 H:
& DG coupline & DG coupline s - :
. Koo & H S/
L | o] ——
[V Ensble comb filter (o] R
[ Enter V& acquisition window on paner up gl G
Time Zone
Highest freq. where crift correction will spply for
& ute € Local titne domain functions(0 disabled] |

Local Zone (GMT) Greenwich Mean Time

File close time [By schedule -

Time zone |UTC]
File close time [By schedule]
Click [Site setup]

- MT/AMT

Data record start time[00:00:00
time| 00:00:00
High frequency start time|00:00.00

Data r

Hieh frequency end time|100010

Records of bard 2 per slot {0-4)
Records of band § per slot (0-2)
Records of band 4 per slot (0, 8-16)
)

On (Input V§ TMR S / N) menu
Enter TMR S/N [1111]
V8 S/N  |8888]
Auxl Box S/N [2222] if any,
Aux2 Box S/N [3333]
Continue if anymore
Click [OK]
On (Site Setup) window
Enter (Survey Information) if any
Enter/select/specify/confirm
Tx dipole length (AB) : [50]
Rx dipole length (MN) : [50]
Tx close to Rx (North) : | 0] (East) : [-50
Rx close to Tx (North) : | 0] (Est) : | 0]
In BOX entry
Box Type
Transmitter
Receiver
Ex length [100] (example)
Line [xxxx] Site [yyyy]
Click [OK] , go back to (Acquisition)
|OK] to ThIEdit
g4 Click 5™ mark (Stepping)
Select Freq. Step Control |[No Step]
Transmit Current [5] ex.
Requested Freq. [0.125] ex.
Window or harmonic [21]
Tx low current (7] ex.
Windows or harmonic  [21]
Click [Calculate step table)
TDIP window table appears
Click [Close]]

BoxSN

[1111]
[2222]

Channels

[1]

[x]
[6]

Mode

8888 1
8888 2
8888 3
2222 1

Ex1
Ex3
Ex3
Ex4

/
/
/

/

Ready ired spacel Mb) |1 50 Hz
&
File Edit Utiies
= | @ et
R dipole length (MN) |50
T station close fo Rx ( North ) [0
(East) [50
oK Gancel | Delete Box Ron | sert Box Row |
Fx station close to Tx ( North ) [0
BoxType | BoxSN [channels — TMode Control |4 0
g |Transmitter 1111 1
2 | LocalBox  |ssss 5 Line [0 Site [0 Aurto Tne.[50
v DelteChRow | ssrchRon | CacGood |
BoxSN | Ch ChiD [ View |+ (Not. |+ (East) |- (North) |- (East) |Res (0... | DC(mv) [AC(mv) [~
Glon 1 ™ H o 0. 0. 0.
[ EZE Ext | 0. o. 0. 0. 0.
N Exz H o 0. 0. 0. 0. 0.
=] [ |sse8 3 Ex3 H 0. 0. 0. 0. 0.
v
| BoxSN _Ch  ChID  View

more if any In Channel entry

. B T |
File Edit Utiities
o 4 Freq stepping contral [Ne Siep | e
= 2 n
5 Frequencies per octave [0 Galculate Stepitid) Table | Export Schedule File |
Lowest frequency (Hz) [1 Delete Row | Tnsert Row |
Cycles per frequency [ Default
| Time per frequency (sec) [0 Fraquency Stepping Scheduls Table
‘ No [Freq (Hz) [ current ... [End Time [waver.. [~
I o TOEM/TOIP Window Table:
‘ Fraquency ~ No | start Time (... [ window wid... [ Repe... [Samp... [samp... [~
FREQL o ] 10. 4010582824 |0.125 400 | 3200
FREQ2 0. 2 2301058282 6103387833 |0.125 400 3200
FREQ3 0. 3 30.11207066 | 7.707013328 |0.125 400 3200
Ready FREQ4 o. 4 |37.00008308 |0.815858214 | 0.125 |400 | 3200
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38 - ThlEdit

File Edit Utlities View Help

g5 Click 7" mark [C] (Current Sensor)  =8@=-+cui-- [NIIIEESE—S

Check [CMU-1] e
Enter C sensor SN [CSEN0000] R
Check [x0.25] or |x1] ﬁ()'_
Click [OK| Al
Click [OK] to open TbIEdit window
g6 Saving [*.TBL] in DATA folder of
CF cards B
(in the same way described in D1-1"2b) open... aneo
Click [Save *.TBL fiels all Boxws] —1 e o
[Save RXU-TMR Setup File] opens [ ST e o
Confirm or Set the followings Open Wiovelorm(*£5) il to Dispay..
Create Stack Result Files (*.trs ) from Waveform(*.tss) Files....
Gain = [x1] or [x4] L IHDATAR 2708 b
Waveform close time = [By scedule] St e
Startup Mode = [Setup] 4 D:¥DATA¥1336.1bl
Radio type = [Slave] Bt
File Name = [SerialNumber TBL |
Insert CF card for TMRin USB reader %i et i
Go to Location to DATA in CF card Snne [ ==
by clicking Location button Gur st vl s o) [109 EE%
Check [OK] and remove CF card e = e
[Save V8 Setup File]| opens e R e w
Confirm the followings Box S/N Ma emaes | | Te |
Startup mode = [Setup] . - __]‘
Radio type = |Master]|
File Name = |[Serial Number. TBL|
Wave File CloseTime = [By schedule] = e
Channel = 5 (or 4 or 6) I e | B
Channel Definition = Fx1 T
Channel Definition = Ex2 e
Channel Definition = £x3 e o
Channel Definition = Ex4 -
continue if anymore for RXU - —
Insert CF card for V8 in USB reader = s
Go to Location to DATA in CF card — o
by clicking Location button = £z

Check |OK]
after shut down remove CF card
note: If RXU units to be used, RXUs have to be added
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G3 TDIP Data Acquisition with Dipole-Dipole Array

G3.1

G4.2

G5.4
G55
G5,6

Layout Tx, V8s and RXUs if used as shown in F1 Survey Layout
Make sure all connections, E-line+pot with measuring each AB, MNs
Start Tx with **** TBLin CF card
When it started transmission, inform Receiver side
Keep transmitting until Receiver side to inform to stop
Shutdown TMR, then TXU30, then MG.
Note: For TXU30 operation, refer to the TXU30 manual
Setup V8-1 system with **** TBLin CF card
Edit {Site Setup) on V8 display such as and
Start Recording by or at anytime
Monitor data quolity on V8 display
After once cycle of frequency steps, if data quality is acceptable,
Stop Recording by or continue for more cycle until satisfactory data shown
Pickup V8-1 sets and move to next site
With multiple V8 sets, each V8 set can independently
setup, start recording and stop recording, then move to next site.
When all measurements are done, inform Transmitter
Shutdown TXU30 set up
Remove CF cards from all units
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DATA PROCESSING
H1 TemPro  Open TemPro Al A e
Check 3™ (+) mark (Add TDEM Data) |
(Add TDEM Data) screen appears
Check |[Add V8 Files]
Open V8 DATA and open .TRS files
Open TMR DATA and open TRS files
Display all data selecte
Click [OK]
Click [View] , then [Set Plot Parame

Set parameters for reasonable plot ’ | S ]
p p File Box Type | line site Selected | Rejected... | Current ... | start Time [ End Time [Record T.. [orift cor... [
. . . 28706BAG | V8 Box 6A2 alocuo..| 0.5 0. 2015/06/11 16:... | 2015/06/11 16:... 00:00:50
Mln tlme [0.01] Max tlme [1000] 28706BAF |VBBox  |6A2 atoalr... | M 05 0 2015/06/11 16:... | 2015/06/11 16:... | 00:00:50 B
28706BAE | VBBox  |6A2 auocus.. | M 0s [ 2015/06/11 15:... | 2015/06/11 15:... |00:00:30 B
.
Mln I (A) [0 1] MaX I(A) [100] 28706BAH VB Box  |6A2 ascuto... 0s 0. 2015/06/11 16:... | 2015/06/11 16:... 00:01:50 B
M 28706BAD | V8 Box BA actocus.. 0.5 0. 2015/06/11 15:... | 2015/06/11 15:... 00:05:20 %]
Mo B/ T 0 01 M B/ T 100000 28706BAB |VBBox  |6A atocur..| B 05 0 2015/06/11 15:... | 2015/06/11 15:... | 00:03:50 B
m d d [ . ] ax d d [ ] 28706BAA |VBBox  [6A aocus.. | H 05 [ 2015/06/11 15:... | 2015/06/11 15:... 00:00:50 B
Ja7nARAC VA By Py arincin [} ns INISMAMAT 1S | INISNAAT TS nenn-an [ ] bl
‘ heck [' 'k ] Ghannel Settings:bAZ-ALIGL10ALT
Box SN | Channel [ Ch 1D [Selected | Coord.(East) | Coord.(Nor... | Coord.(Elev) [Loop Area (m... [Res(ohm) [pc(mv)  [Ac(mv) [~
. 1 B 2 1586 |1 L ] o. o. 0 22500
Select Site, Channel (Bz1, Bz2,,,) = e E b i 3
. 2870 |5 822 L] o o 0. 100.
then various plots T B S S S
v
¥ Add data from previous falder ¥ Add time series
Add V8 File(s) Add T Filels) Add Aux File(s). oK | Gancel |
a8 dB / dT - Bzl E 8 Late Time Apparent Resistivity - Bzl
=] =]
-~ 8 E 8 T
z & s ° ’
£ 3 =2 ;
< 8 = :
g g £ ;
0w e e Sy L. | B
= = e H
= T n o H
s 3 g - |
3 !
~— Z B H n EgEm
= 2 = n gm®®n
T o @ LN FILH
o = g Emmnnm :
S o m o : H i
o ef o= T e ——
5 e ﬁ :
S i H
m = E :
o = :
= - Q2 ow B3 o T T
Time (mz) IS T
S Time [ms}

Freq(Hz): 300000, Sample Rate: 96000.0, Scans: 3200, Time: 2015/06/11 16:05:00, (1/6)
Stacked Waveform - Bzl

8
Tx (A) ] :
(7% ) ; pr— | 8 3
i S B[ e e et T IR SR
£ 8 :
Bzl (Micro V) i g = R . e T T . . e
[ 5642091 ) A o & /
58 i
= §, ,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,
Bz2 (Micro V) = 3
(59075.34 ) - [ SN B VI, A T — ST ST Rrwwn vewm—.. »
N i f
) N
B2 (Micro ¥ £z iy
(50078.03 ) 3
Time (ms)

Select various list output by checking [File]

(Edited and added)



H2 TemPro Open TemPro

a 2:00 4:00 6:00 8:00 100 120 14.0 160 18:0 20.0 22:0 -
dd/mmfyyy [11/06/2015
B TMr-15ss |-
vs-2870 |
<
|4.5e-006deg | GPS Lat/Lon Decay | Resistivity | Processed Waveforms | Bostick Transformation
i : T : i = Decay
| ; | | i =
; f : i =
i ' : o — 30Hz Bzl 6A2-AI10AI7Cx @
i GA’““;C“NG i : n—?m:mncx — 30Hz B22 BAZ-ATIOAITCX @
; J 3 : — 30Hz 623 GAZ-AIDAITCK P
g ; e \ — Typical Instrument Noise floar gy
S =
= 3
g s
A
S
5
o 0
(=] —
55 ~
38 <
s s
E =7
. T
3 E 2
s
a =
2
o[ - :
2 4
®
i=]
s
i \
- &
; - !
| o
! ; ! =
3 37 1z 3z 001 o Ly
Longitude [degy] [x=42.0372368, y=658569 Time from Start of Ramp [ms]

( to be continued )
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J TDIP & 5 - TemPro e
J1 TipPro Open TipPro | SR B a1 | T
Check 3" (+) mark (Add TDEM Data) |
(Add TDEM Data) screen appears |
Check [Add V8 Files]
Open V8 DATA and open .TRS files
Open TMR DATA and open TRS files
Disply all data selected
Click [OK]
Click [View] , then [Set Plot Parameter]
Set parameters for reasonable plot
Min time [0.01] Max time [1000]

i Ready

Mi A) [0.1 Max I(A 100
m I ( ) [ M ] ax ( [ ] Setup Infomation E 2 | Edit Setup bfomation.. |
. File [BoxType [iine [site [ selected [ Rejected... [ current ... [ start Time [ End Time [Record T.. [orift cor... [
Mln dB/d I [0.01] MaX dB/d I [100000] 28706BAG | V8 Box 6AZ ALOCU10... L] 0.5 0. 2015/06/11 16:... | 2015/06/11 16:... |00:00:50
28706BAF |VBBox  |6A2 atoalr... | M 05 0. 2015/06/11 16:... | 2015/06/11 16:... | 00:00:50 B
‘ heck [OK] 28706BAE | VBBox  |6A2 auocus.. | M 0s [ 2015/06/11 15:... | 2015/06/11 15:... 00:00:30 B
28706BAH VB Box  |6A2 ascuto... 0s 0. 2015/06/11 16:... | 2015/06/11 16:... 00:01:50 B
S l So Ch l B 1 B 2 28706BAD | V8 Box BA actocus.. 0.5 0. 2015/06/11 15:... | 2015/06/11 15:... 00:05:20 %]
(9 ect lte, anne ( Z ) Z ,,,) 28706BAB |VBBox  |6A atocur..| B 05 0 2015/06/11 15:... | 2015/06/11 15:... | 00:03:50 B
. 28706BAA |VBBox  [6A aocus.. | H 05 [ 2015/06/11 15:... | 2015/06/11 15:... 00:00:50 B
then various plOtS samnmmar lvamm  ea swncn | M amisimaat s omsoentas onenan | B Y
Ghannel Settings:bAZ-ALIGL10ALT
Box SN | Channel [ Ch 1D [Selected | Coord.(East) | Coord.(Nor... | Coord.(Elev) [Loop Area (m... [Res(ohm) [pc(mv)  [Ac(mv) [~
1586 |1 T ] 0. 0. o 22500
2870 |4 Bz1 L] 0. [ 0. 100.
2870 |5 822 L] o o 0. 100.
870 6 B23 L] 0. 0. 0. 100.
v
¥ #dd data from previous folder ¥ Add time series
Add V8 File(s) Add T Filels) Add Aux File(s). oK | Gancel |
’E' 8 Late Time Apparent Resistivity - Bzl
£ 8 T
£ © |
= !
= :
z :
Z e :
= N Y . S
[ =1 |
@ - :
o :
= n T R
2o LT L L
(g = R B e s st st e s S
a 2 !
<< ;
o !
= i
ks 3
o o C T ' o
s Time {ms)

Select various list output by checking [File]

(to be edited, added and continued)
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K SIP
K1 SipPro Open SipPro

Check 3" (+) mark (Add TDEM Data) I .
(Add TDEM Data) screen appears e e —
Check [Add V8 Files] i

Open V8 DATA and open .TRS files |

Open TMR DATA and open TRS files
Display all data selected
Click [OK]
Click [View] , then [Set Plot Parameter]
Set parameters for reasonable plot
Min time [0.01] Max time [1000]
MinI(A) [0.1] MaxI(A) [100] =
Min dB/dT [0.01] Max dB/dT [100000]
Check [OK]

. e Tfometion £ | Edit Setup infomation.. |
Select Slte, Channel (le, BZZ’,,) File [BoxType [iine [site [ selected [ Rejected... [ current .. [ start Time [End Time [Record ... [rift cor... [~
28706BAG |VBBox | 6A2 aocuo.. H 05 0. 2015/06/11 16:... | 2015/06/11 16:... 00:00:50
th : l t 28706BAF |VBBox | 6A2 AtoaLr. | H 05 0. 2015/06/11 16:... | 2015/06/11 16:... | 00:00:50 <]
€n various p ots 28706BAE |VBBox | 6A2 actocus...| M 0s [) 2015/06/11 15:... | 2015/06/11 15:... |00:00:30 B
28706BAH |VEBOX | 6A2 asscuto... H 05 [} 2015/06/11 16:... | 2015/06/11 16:... |00:01:50 %]
28706BAD |VBBox  |6A atocur..| M 05 0. 2015/06/11 15:... | 2015/06/11 15:... | 00:05:20 B8
28706BAB |VBBox  |6A atocur.. | M 05 [ 2015/06/11 15:... | 2015/06/11 15:... | 00:03:50 a8
28706BAA |VBBox  |6A auocus.. | M 05 0. 2015/06/11 15:... | 2015/06/11 15:... | 00:00:50 B
NERAC |V R Py arincin - ns IN1SMAAT 15 INISOAAT 1S | ann-an [} bl

Channel Settings:6A2-ALOIGUT0ALT

B0x SN | Channel [ ch 1D [Selected | Coord.(ast) | Coord.(Nor... | Coord.(Elev) [Loop Area (m... [Res(chm) [pc(mv)  [AC(mv) [~
1586 1 L% ] 3 . 0
270 4 621 L] [ 0. 0. 100.
2870 |5 822 L] 0. 0. 0. 100.
2870 6 623 L] 0. 0. 0. 100.
v
[ Add dats from previsus foldsr ¥ Add time series
#dd V8 Filels). [ Add e | #dd u Filels) oK | Cancel |

Late Time Apparent Resistivity - Bzl

1000.00

100.00

10.00

Late Time Apparent Resistivity (ohm.m’
§4“‘4444“‘44 T L i i S i
E
]

Time (ms)

Select various list output by checking [File]

(to be edited, added and to be continued)
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L CSAMT
L1 SipPro Open SipPro
Check 3" (+) mark (Add TDEM Data) # Temiro =
(Add TDEM Data) screen appears S e | Eflpe i
Check [Add V8 Files] |
Open V8 DATA and open .TRS files ‘
Open TMR DATA and open TRS files
Display all data selected
Click [OK]
Click [View] , then [Set Plot Parameter]
Set parameters for reasonable plot
Min time [0.01] Max time [1000]
Min I (A) [0.1] Max I(A) [100]

Min dB/dT [0.01] Max dB/dT [100000]

i Ready

Check [OK] et et £ | Edit Setup bfomation.. |
File [ Box Type [iine [ site [ selected | Rejected... | current ... [ Start Time [ End Time [Record T... [ Drift cor... [
S l t S‘t Ch l B 1 B 2 28706BAG | V8 Box 6A2 Alocuto.. 0.5 o. 2015/06/11 16:... | 2015/06/11 16:... 00:00:50
elec 1 e, anne Z 9 Z 999 28706BAF |VBBox | 6A2 Aoaz. | M s 0. 2015/06/11 16:... | 2015/06/11 16:... | 00:00:50 B
. 28706BAE | V8 Box B6AZ ALI0CUL... . 0.5 0. 2015/06/11 15:... | 2015/06/11 15:... | 00:00:30 u
then various plots 28706BAH | V8 Box 6AZ ascuto.. H 0.5 0. 2015/06/11 16:... | 2015/06/11 16:... |00:01:50 B
28706BAD |VBBox  |6A atocut.. | H 05 0. 2015/06/11 15:... | 2015/06/11 15:... | 00:05:20 B8
28706BAB |VBBox  |6A aocus.. | M 05 0. 2015/06/11 15:... | 2015/06/11 15:... | 00:03:50 B
28706BAA | VE Box 6A avocur... | 0.5 0. 2015/06/11 15:... | 2015/06/11 15:... | 00:00:50 B
NARAC | VR R P arincin || ns N15MAA1 15 201S/0AA1 15| Ann-an [} ¥
Channel Settines:6A2-ALIGLTDALT
Box SN [ Channel [Ch 1D [Selected | Coord.(ast) | Coord.(Nor... | Coord.(Elev) |Loop Area (m... |Res (Chm) [DC(mV)  |AC (mv) B
1586 1 T ] . 22500
2070 |4 B21 | ] 0. 0. 0. 100.
2870 5 Bz2 . 0. 0. 0. 100.
2870 |6 823 L] 0. 0. 0. 100.
v
[¥ Add data from previous folder [V Add time series
Add V File(s) Add T Filets) Add fuoe File(s). ok Cancel
=] Late Time Apparent Resistivity - Bzl
E 8 i
= 6 !
= '
= :
= |
Z o :
@ 2| S . S
[ =1 '
Q - :
i \
ic u g g BN
2 g Bl e
] | R R B b b S S T e S T S S
a8 !
< !
o 1
E i
B |
o . i ™ o T
= Time (ms)

Select various list output by checking [File]

(to be edited, added and to be continued)
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X1 Controlled Source Audio-Frequency Magnetotelluric (CSAMT)

CSAMT-2006

22,

Controlled Source Audio-Frequency Magnetotelluric

(CSAMT)

2006

Mitsuru Yamashita, P.Eng
Geophysicist

Phoenix Geophysics Limited

Copy (36 pages) canbe oftained from Phoenix.
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X2 TDEM

Although the document below is old, there are usuful informations.

MulTEM

Multi-mode
Time Domain Electromagnetic Function
for
Phoenix V5-16 System

November 1994

PHOENIX Geophysics Limited

Scarborough (Toronto) Ontario
CANADA

Copy (40 pages) canbe oftained from Phoenix.
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TDEM Parameter Table
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Examples of Survey Plan/Layout with Dipole-Dipole Array for SIP/TDIP with T3 or TXU
Case 1 using multiple V8s

T3 start then independenilysiartand stop recording each V8 when ready

T3 YVi-1
||f1/f“\llff\\IIIIIIIIIIlII
R Bl 13 i i T Tunn o SwmelET |
Then indepently Move each V8 , and start and stop recording each V8 when ready -
T3 vi-1
||'|'”|||||/f\'\| /j\\llllllllll
I IHIE-II~I=i AT A S I TEE T 891011 1I2 R ISl.mreyLiz-l

When all measurements for N =1 ~ 12 finished, shutdown T3 and move, V3s stay ON
then after T3 starting, start recording V3s

T3 Vi-1 va-2
1 AN 21 AN
s R e 7 S 0 | o e 3
PO © ST T IR R TR O T [ e Survey Lie - 1
Then indepently Move each V8 , and start and stnp recurdjng each V§ when ready
T3 V-1
I\ VAAN /ﬂ\
P I O M T R, s O
EHN=123456?891I311 12 Surney Lie - 1
Repeat Repeat Repeat until finishing Survey line 1
Case 2 using one V8 and multiple RXU-3E (3xEx)

T3 start, start recording V8 when ready, each RXU can start, stop and move anytime

& V8§  RXUIE] RXU3E? RXIBE:3
- .-"'n /f\\/f"-.\,/f".\/f\\ —
— & B N—123455?39m111ﬁ . hole. ]

When all RX s stop recording, stop and move V8, then stop Tx and move AB

T3 RXU3E-1 ERXU3E-2 RXU3E3

- /"f’ \\/I'\\//‘t\/!‘ "f\
&

HN—IEEdSﬁ?EQIDIIIE

SurveyLie - 1
Note: T3 can stay with twisted wires to AB
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Case 3 Example of SIP/TDIP combined measurement in Dipole-Dipole array

SIP/TDIP Measurement Procedure, Nov 2, 2011

250W 200W 1S0W SOW 1] SOE 100E. 150E Z0HE

B I I L 1 1 1 ] 1 L 1 1 1 L L |
* * * y y * ' ' y + v r t
150W 125W TEW 25W 25E T5E 125E 17T5E
I'x-3333 VE-2454 RXU-2T08
Measurement 1 = —_— . i
S M L I i i . a A
turn-off & switch Lo L] . . = T T L L .~ L]
TIP I

RXU-2710

turn-off & move .

Measurement 2 Tx-3333 V8-2454 RXU-2708
TIP == =

turn-off & switch to 3 1
51

turn-off & move £ .

RXU-2710

Measurement 3 I'x-3333 VE-2454 RXU-2T708
sIp = 1-}' - — I
turn-off & switch to 5 — i
TP o |
turn-ofl & move .

RX1U-2710

& - -

Measurement 4 Tx-3333 V8-2454 RXU-2708
TIP =l [l
turn-off & switch to J . . L
sIP 1
turn-ofl . =
RXU-ZTIO

—

¥ ¥ 1

Measurment Time Arrangemeniwhen TAMR, V8 and BXTs are emploved

Start TME Re cording

Start V& Recording

Start RXU-1 Recording,. . . .

Start RXTI-2 Recording (canhbe overlapped with RX1-1)
Start RXT-3 Recording (canbe overlapped with RXT-1 andjor RXT-2)

Stop V8 Recording and move
Start V& Recording

Start and stop RXUs recording independenily

Stop V8 Recording
Stop TME Recording and move AB

Stant TME Be cording

Start V& Recording

Stant RXTI-1 Recording,. . . .

Start RXTI-2 Recording (canbe overlapped with RXT-1)
Start RXTI-3 Recording (canbe overlapped with RXT-1 and/or RXT-2)

Stop V8 Recording and move
Start V& Recording

Start and stop RXUs recording independenily

Stop V8 Recording
Stop TME Recording and move AB
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Sdiing Rerding  StopMoving

THMR-
W = LEL . o
EXT-1 o
RIU—: 4 - T EE—— T T T T T e
R}:U—S S-S B B B~ I— 4 £ 4 0

X4  How to execute FREQTABL to create *.FST (frequency Stepping Tabl) for CSAMT and SIP
Prepare FST table in CSV using Master Frequency Stepping Table in the way as described in
E2 for CSAMT and F2 for SIP

FREQTABL in Window8 FREQTABL in XP/ Window?7
1.- Bring mouse to bottom right edge of display L.- Click [Start]

2- Click Search mark 2- Select [Run]

3- Enter “CMD” 3- Enter “CMD”

4- Command Prompt Screen appears 4- Command ng‘pt Screen appears
5- >FREQTABL *.CSV 5- :FREQTABL .CSV
6- *.FST file is created 6- *.FST file is created

1.000
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Master Frequency Stepping Table

CSAMT SIP
1 A | B c | o -y B C O
2 FO?@ Measure freq Tx | | End time FD |Measure Freqg Tx.| End time
= | Hz) (A} ‘utc{h:om:s] (H=} A hh:mm:ss
_ 4 |FO | S500.00000000 5.000 000000 FDO SA2i00000000% 15 00 00:00:40

5 FO ESSE SO S0MMME &£.00 O0:00: 10
5 FOr | TEED. 0D 5.00 000020
7 FOr | G400 0ODDDID0D 5.00 000030
=] FOr | 5120 00D 500 O 00: 44
[=] FD | 4800 00PN 5000 O 00: 50
10 |[Fo eSeeiaaaaaaee .00 00:01:00

436 353636365 16.00] 000000
FD 384 00000000 15 00 000000
FD | 320 00000000 1600 000000
FOr 256 00000000 15 00 000000
FD 21213181818 16.00) 000000

|60 e | LY (o L2 1 =
m
i

DO A R £, -1 10 FOr 152 000000000 16,00 000000

—11—12,';3 i hmjimm 5;33 ?_.33122 i1 |FD |160.00000000] 16.00) 00:00:00
13 |FC | 2072000000000 5.00 000120 12 |FD 42800000000 15.00 00:00:00
1 FC» EAD R 5D 000140 13 FO | 1029 029090909 1600 000000
15  |[FD | ZADD DY 5.0 0050 14 |FD | S5 000000000 1S 00 000000

16 FC 213333333330 S0 D
17 F» LB P B 5.0 DD

[y, is |F@r | £0.00000000) 1500 000000
1 16 |FDr @ 6400000000 15 00 000000

1= FLC* 1535 DD S Oe: s 17 FD» Sd 54545454 16 00 000000
10 |[FOr | 125000000000 E5.00 O0:02: 30 18 |FO | 4200000000 1&.00| 00:00:00
20 |For DG O0000060 5.00 00:02:40 i |FO' | 4000000000 16.00] 00:00:00
_21 |FD £53 33333333 500 O0:0Z:s0 20 |FO PESZ00000000 15.00) 00:00:00
_22 FD TEE. 00000000 5.00  ODoOE: o 21 |FD | 2727272727 16.00 00:00:00
0 BT RLLLLLLLISR A S L 25 |FO | 2400000000 16.00| 00:00:00
—Eﬂ—Eg ggmg ;-gg E; ig 53 |FO | 20.00000000) 16.00 00:00:00
T e B 54 |FO JAS00000000 15.00 00:00:00
_ELEE T T T A R e T 25 |[FO¥ | 13.13131313] 16.00] 00:00:00

o0 26 |FD 12 000000000 15000 00:00:00

FLC» OO OCNCROENEND 50D DD
—=8 10 27 |FD S 80000000 15 .00 000000

29 |FO» 2133333333 5.0 O

GONEEEERRRRRRRRRRR2NARARRNBRERE

30 Fo 157 OODDDODG 500 O = 28 |FD 2 0000 15 00 000000
21 FDr 1 B DR e 5 e - T 29 FD» 8.818318182 16.00] 000000
232 |FD IZH00000000 2 5.00 00 0440 30 |FD 600000000 16.00, 00:00:00
33 |FD 10555565557 5.00 00:04:50 21 |FD S 00000000 16.00] 00:00:00
34 |Fo OF DDODDDDD 5.00 005N T =372 |FD 400000000 15.00/ 00:00:00
_25 |FDr £ED.DODDOO0N 500 O0:05: 10 33 |FD 3.409090%1, 16.00 00:00:00
_J5 |Fb 54 00000000 500 000520 34 |FD 300000000 16.00) 00:00:00
_aF |FD S5 EREEEERS 500 D0005: 20 35 |FD Z_ 50000000 16.00] 00:00:00
_38 |Fb 4500000000 5.00 000540 36 |FD ZI000000E 165 00, 00:00:00
—39 b ey (NN (005 5y 37 |FD | 1.80000000| 1600, 00:00:00
—‘HL"ES Ejm ;-gg g’g; E'g 38 |FD | 1.50000000) 16.00 00:00:00
—52 FD | 20.00000000 5.00 00:05:30 —35 |FO EEDBODBO0S 15.00 00:00:00
24 Fo e e S 41 |FD 0.20000000, 16.00 00:00:00
45 FO ]I E OO0 O 42 FD» 0. 66666670 16.000 000000
45 FC> 12 O0O0oDn 500 OO0 O =43 Fx 0.57 1422857 1600 000000
47 FD 10 MY 2505 oD [T+, 44 |FD o.50000000 15.00 000000

48 [ 45 |FD 0.40000000] 16.00 00:00:00

40 |FD BRGNS & 00| 000720 a5 |FD 033333330 16.00 00:00:00
S0 |FC T i1111111] 500 0007 20 a7 |FD 0.28571429 16.00 00:00:00
51 F» LR e R R R | 48 FD pzﬁmuﬂm 16 000 000000
_a2 |FO 5 OO0 5.0 O 0TSO 40 |FD 020001010400 16.00) 00:00:00
_ad |FD 400000000 500 O0:0E DD S0 |FD 0.16666667| 16.00) 00:00:00
L S e 51 |FD 0.14285714/ 16.00 00:00:00
_ELEE E-f’mgm ;gg lff;ﬁig 52 |FD DEZSD0000 16.00 00:00:00
Pl L ok - T o e x
25D 0000008 300 030520 B o et
o8 FL 1. TI7771 18 e Ol iE S i : c E z :
50 |FOr 1 GODDDD00 | 500 000900 LEE g_u?*mzs__r :'Ig-gg gg-gg-gg
FDr 1 25000000 500 000910 _ 56 | 0.06250000 . (o0
62 2 58 |FD 0.041866657 16.00 00:00:00
63 |FDr 0.83333373  E.O0 000930 59 |FD 0.03571428 16.00 00:00:00
o FL> L B = ol ol E=0 R B M T &0 FO» ﬂ'.ﬂ-‘,ﬂl"lf‘_"ﬁm 1600 000000
FOr OBZEDDMD 500 00 0m: 5 61 |FD 0.02500000, 16.00 00:00:00
g-FD 10 62 |FD 0.0Z2083330 16.00 00:00:00
67 |FD 63 |FD 001785714 16.00 00:00:00
_68 [FD 651 |FD FSEZS00F 16 00 00:00:00
_59 |FD 55 |FD 0.01250:0:00] 16.00) 00:00:00
_ A |FDx 65 |FD 0.01041667| 16.00) 00:00:00
71 |FDr 67 |FD 0.01000000 16.00, 00:00:00
—12—:53 68 |FD 0.00852857 16.00 00:00-00
—ELEIFD 50 |FD PUOIDOFS1Z2S0 16.00| 00:00:00
_Fa> |FD»

Frequency stepping : 4 freq/octave [ | 1freq/octave [ | [ | 2 freqs/octave
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values are not used with T3, it is important for TXU.
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Wire / Loop Resistance / Inductance/ Impedance calculation

Impedance (Z7) Resistance (R) Inductive Reactance (XL)
Inductance (L) and f: frequency
XL =2*pi*f*L 7. = (R*2 + XL*2)"0.5
Inductance Table :
Line 1000m 2000m 3000m 4000m R(/100m)

Smm 2.11mH 4.49mH 6.98mH 9.54mH 8.0 ohms

Imm 1.97mH 4,22mH 6.57mH 8.99mH 2.0 ohms

2mm 1.83mH 3.94mH 6.15mH 8.43mH 0.5 ohms
Sq.oop 100m 200m 500m 1000m

Smm 0.97mH 2.05mH 5.49mH 11.5mH

Imm 0.92mH 1.94mH 5.22mH 11.0mH

2mm 0.86mH 1.83mH 4.94mH 10.4mH

Current setting on Freq. Step. Table for CF Card for TXU-30
and operation using TXU30 for CSAMT ans SIP CFeard
In *.FST (Frequency Stepping Table), although current v +

1- Output current varies by transmitting frequency especially
with long dipole or large loop due to Inductance
(refer to X5).
2. If current value is set to too high, TXU 30 try to increase
output voltage to reach to the specified current value and

CMU-1

TXU-CF : Current control only
TMR-CEF: Current record only

if the voltage is increased beyond specified max. output
voltage, SO0V or 1000V, TXU stops output.
Editing current value of FST table in Excel software
Example : In Excel

. . A B [ D | E | F i

-1 Obtain loop resistance 800V 1mm, 400-,80ohms

or contact resistance R i 30";’:‘5 : 9;""'

-2 obtain Line or Loop FD 9600.00000 1.46 00:00:40 54259 548.46
inductance L FD 6400.00000 2.16 00:01:20 361.73  370.47]

Caleulate XL h FD 4800.00000 2.83 00:02:00 271.3  282.85
-3 Calculate at eac FD 3200.00000 4.05 00:02:40 180.86 197.77
Freq in column E FD 2400.00000 5.08 00:03:20 135.65 157.48

. FD 1536.00000 6.78 00:04:00 86.81 118.05

)% *

2*pi*f*L/1000 FD 1024.00000 8.10 00:04:50 57.88 98.74

-4 Calculate Impedance Z FD 768.00000 8.79 00:05:40 43.41 91.02
h freq in column F FD 512.00000 9.40 00:06:30 28.94 85.07

at ez}\c e(%\ Acou FD 384.00000 9.65 00:07:20 21.7 82.89
=(R"2+XLA2)"0.5 FD 256.00000 9.84 00:08:10 14.47 81.3
-4 Now calculate allowable FD 192.00000 9.91 00:09:00 10.85 80.73
h f FD 128.00000 9.96 00:10:00 7.23 80.33

max current at each treq FD 96.00000 9.98 00:11:00 5.43 80.18
in column B for 80% of FD 64.00000 9.99 00:12:00 3.62 80.08

_ FD 32.00000 10.00 00:13:00 1.81 80.02

Max output V = 800 / (F) FD 16.00000 10.00 00:14:00 0.9 80.01
FD 8.00000 10.00 00:15:00 0.45 80

% FD 4.00000 10.00 00:16:00 0.23 80

Re genarate *.FST FD 2.00000 10.00 00:18:20 0.11 80
FD 1.00000 10.00 00:20:00 0.06 80




X7  Examples of Psedosection plots

Inverted App. Resistivity Cross Sections

TDEM

Seashore

-~

CSAMT

Seashore

. -

Layered

The contoured app.
resistivity structure 1s
composeed of 1-D
layered inversions

With good quality
data as late as

100 ms, the depth of
mvestigation may
reach 400 m with
100 m x 100 m
transmitter loop

Apparent resistivity pseudo-section;
resistivity decreases toward seashore

Phase pseudo-section

Bostick inverted cross section




SIP

Seashore

TDIP

Seashore
k.

SIP Cross Sections

e pthisicier;

Jepihi Ster |

(No decoupling
process at this stage)

App. Resistivity at
0.125 Hz;

similar to CSAMT,
resistivity decreases
toward seashore

Phase at 0.125 Hz

PFE at 0.125 H=z
and 1.0 Hz

T T T T
=50 =0z =52 =0

Chargeability

J

1 |
=m £ i ==
2 Aaoadster,

Conelal




- 40 -

ﬁ}ﬂmwm o ) 1107 *AON BPBUE]) ‘OLIENI() ‘P[A1] 159[, 193 JUIB M

omr . _ ropodiq Z sodiy ¢ M,._E_E J».&E

09l

0Ll Seb-- 6=N
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082 05~ £=N
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o £ odi(g-ajodi

0'Le o~ BAIY 3jodi(q-afodi( JIAL _—

e (dA wim) Ayapsisay-ddy

- i R T !

0ve (3-M) SUOKEIS APONI[T B AUN] KIAng | N \

0% 0 —T T T T T T 7 T

000 L 0G 14 0 G- 09 S 00 SCL- MNOSH
1 | _ ] I 1 i I " I _ : .

GIX LI OIXY SIXM PIXI eIx gIxy 1Y IXL zxL €XL PXL

=Vs/Vp in mv/V)

(Chargeability

Dipole-Dipole Signal strength vs. N

12 13

1

10

2,500 1,000 500.0 285.7 178.6 119.0 83.33 60.61 45.45 34.97 27.47

10,000
Vs (ex.10ppt) 100.0 25.00 13.00 5.000 2.857 1.786 1.190 0.833 0.606 0.452 0.350 0.275

Vp (mV)

Note : above Vs is an example



