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l. OVERVIEW

l.1. GENERALITIES

The SYSCAL Pro unit is a resistivity-meter designed for high productivity survey.

This all in one unit (containing transmitter — receiver and booster) is a very practical in-the-field
tool ; an external DC converter for an higher power can be added.

This unit allows to measure primary voltage and decay voltage curve values, giving thus resistivity
and chargeability (IP) data.

The main technical characteristics of this unit are the following ones:

- 10 reception dipoles available to carry out some measurements with high productivity in the
tield

- 20 chargeability slices (automatic or user defined) able to measure the discharge phenomena
with an high accuracy

-a 1 MV resolution on the primary voltage allowing to obtain very accurate measurements

- a large graphic LCD screen allowing to visualize the data in real time either numerically or
graphically

The SYSCAL Pro unit can be also used in automatic switching mode (thanks to internal
switching board(s) or external Switch Pro box(es)) for intensive measurements in 2D / 3D and

boreholes.

|.2. DESCRIPTION

[.2.1. Front panel

The front panel shows the following features:

- Graphic LCD (128x140 dots) made of 16 lines by 40 characters

- Two plugs for current electrodes connection ("A" and "B") in Standard and Continuous
survey mode (in Manual switch - Manual sequence - Automatic sequence and High speed
sequence mode, the electrodes are connected to switch cables plugged to the unit ; in that
modes, the ("A" or "B") plugs can be used only for remote injection electrode, (like in a Pole-Pole

or Pole-Dipole sequence)).
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- Eleven plugs for potential electrodes connection ("1" to "10" dipoles) in Standard and
Continuous survey mode (in Manual switch - Manual sequence - Automatic sequence -
and High speed sequence mode, the electrodes are connected to switch cables plugged to the
unit ; in that modes, the potential plugs can be used only for remote injection electrodes (Pole-
Pole or Pole-Dipole sequence))

- Two plugs for internal battery chargers connection ("Charger" for Rx and Tx)

- Ventilation screw for possible going out of gas of the internal batteries during charge process
-"+" and "-" plugs for external battery connection

- "Batt int / Ext" switch for Tx patt.

- Three pins plug (RS232 standard port) for the serial or USB link cable connection ("Com 1")

- Keyboard with 16 keys

- Switch On/Off

|.2.2. Backside

At the backside of the unit, the SYSCAL Pro has the following plugs:

- 1 serial link plug ("Com 2") for external PC connection (useful in Continuous sutvey
acquisition where the "Com 1" is used for a GPS connection) or for Swizeh Pro box connection

- 1 plug for a connection of a 1200 W AC/DC converter

- 1 plug for a connection of a external controlled DC converter

For the Switch version, some more plugs are present (2 in standard) for multi-conductor cables

connection.

1.2.3. Keyboard

The keyboard of the SYSCAL Pro features some keys designed to be used either in the numeric
or in the function mode ; no confusion can be done between these modes, as the device knows
at any step of the use, in which mode it has to set itself.

The main functions of the SYSCAL Pro are reached either from these keys or from options of
the master menu.

* In the numeric mode, the meaning of the keys is obvious.

Each time one has to enter a numeric value, the available range for this value will be indicated in

the left bottom part of the screen
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* In the function mode, the next table shows the description of these keys:

g

Amray

} : |
o

o §

START

“+— Bs

BEEHERE 8 aEmNe|

to transfer the data to the PC

to check the voltage level of the batteries

to check the reception voltage value without injection (ambient noise + Sp)

to select the operating mode and the injection parameters

to select the electrode array and the number of measuring channels

to check, before running a measurement, the grounding resistance value of the

electrodes

to visualize the results channel per channel (during and after measurement)

- to scroll up in a menu
- to go up in a range
- to change the result display

to visualize the results of the whole channels (during and after measurement)

- to move to the left in the menu bar
- to move to the left in the alphanumeric bar
- to move in the channel range

- to scroll down in a2 menu
- to go down in a range
- to change the result display

- to move to the right in the menu bar

- to move to the right in the alphanumeric bar

- to move in the channel range

- to stop the acquisition

- to reach the menu bar (at any step of the process)
to start the acquisition

- to stop the Rs check process

- to rub some letters or numbers

- to go out of any blocked function and go back to the menu bar

- to validate an input or a selected function
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[.2.4. Power supply

The electronic of the unit is supplied by an internal rechargeable battery (12 V — 7.2 Ah).

To generate the current, one can use the internal rechargeable battery (12 V — 7.2 Ah) or an
external 12 V battery (standard car battety) ; so, put the "Int / Ext" switch of the Tx atea in
correct position.

In switching process (sequence mode), you’ll have to use for the transmitter an external 12V
fully charged battery (plugs "+" and "-" of Tx) and put the Tx switch in "Ext" position.

If you need to change the Tx switch position during measurement, we recommend to pause the

measurement before doing the operation.

In any case, the battery used for the current injection should not drop below 8 V during
transmitting. If not, erroneous values will appear (a warning message will appear at 9 V).

Please refer to the Annex 5 to have a view of the behaviour of a battery becoming weak.

* The internal batteries are located at the bottom part of the instrument. In case of the device
wouldn’t be used for a long time, it would be better to take out the battery in order to prevent
any possible leakage of this battery that could damage the casing.

Two specific chargers are supplied with the unit ; they have to be connected to the "Charger"

plugs of the front panel.

Important note:

For security reasons, a ventilation screw is located on the front panel of the unit ; this component
allows to release a possible going out of gas of the internal batteries during the charge process in
case of defective or damaged batteries.

So, during the charge of the battery, the operator has to unscrew the ventilation screw, up to
release the small radial hole on the screw ; a retaining ring prevents the screw be totally removed
of the front panel.

The ventilation screw has to be locked while in-the-field using to ensure the watertightness.

* The external battery has to be connected to the "+" and "-" plugs of the front panel, using the

power cables provided with the instrument.
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Before using the SYSCAL Pro in the field, the first operation to do is to check the voltage level
of the batteries by the "Tools | Battery" menu or by the key (cf. 11.2.2.).

The indicator located at the lower right part of the screen allows also to check the level of the
two batteries. This indicator is divided in two parts: the upper part is relative to the Tx
(transmitter) and the lower to the Rx (Receiver).

If an external battery is used for the current transmission, the battery level displayed will be
relative to the battery having the higher voltage value as the battery used will be always the one

having the highest level.

[.2.5. Overheating

In case of large sequence of measurements, it’s possible that overheating condition appears in the
unit.

Above 50 °C, an automatic process reducing the output power is automatically run ; the injected
voltage will be limited but without cutting totally the injection ; this will avoid internal damages

and won’t have any effect on the resistivity measurement.

As soon as the temperature has went down sufficiently, the unit will recover the original power.
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II. IN-THE-FIELD

[1.1. SET-UP

To switch on the equipment, use the On/Off switch: the unit will briefly display the type of the
instrument, the version of the firmware and then, the following screen will appear, with the menu

bar:

tem 7

1]

Confid]| Tools Menord Seduence 54

= s 1T 10
o S 1

R=Ta -0
o Faranelers..

| RS [—— TS = |

Before performing an acquisition, one has first to introduce the set-up parameters ; all the
options relative to this set-up can be reached from the "Config" menu and some of them,
directly from the keyboard.

In case of using a sequence of measurement (Swizch version), the setup parameters will be entered

while the creation of the sequence (cf. I1.3.4.)..

11.1.1. Mode

The SYSCAL Pro unit allows to work in various operating modes.

The selection of the "Config | Mode" menu will show the following screen:

Aot ive nocle

Standard mods

l Chands | 8]

[ BRI [e——- TR =
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From that window, one can see the current mode and one has the possibility to change it by the

"Change" button: the following screen will be displayed:

Select mods for JStard: Procedure @

o Eutomat Lo gseduenoe

o Flanual seduence
O Flanual switch

D Hish sResd sefuenne

| B e WETEYE = |

- Standard mode: standard use of the unit (step by step acquisition): this mode requires to move

the electrodes and enter the new positions between each location.

- Automatic sequence: automatic switching of electrodes according to a preset sequence of

measurement: this mode requires the use of a switching process.

- Manual sequence : this mode is equivalent to the previous mode excepted than in that case
the sequence will be run in a manual way (necessity to press regularly the key to continue
the sequence).

This mode is useful for the SYSCAL Pro units having the "Rx-Only" option in case of sequences

where injection electrodes need to be moved regularly.

- Manual switch: test mode allowing to switch manually a set of specific electrodes ; this mode
requires the use of a switching process.

Remark: this mode can be run in case of doubt with specific electrodes

- High speed sequence: quick mode (pulse duration: about 200 ms / 1 positive pulse and 1
negative pulse) ; this mode requires the use of a switching process.

Remark: this mode can be run for example to get a first idea of the resistivity values of the area.
Note:

In Standard mode or in Manual switch mode, the set up parameters have to be chosen from

the options of the "Config" menu.

10/89



SYSCAL Pro — Uset’s manual

For the other modes requiring a sequence of measurement, the set up parameters have to be
specified while the sequence creation (cf. 11.3.4.) but can be nevertheless modified from the

options of the "Config" menu before running the sequence.

I1.1.2. Name / Position

The selection of the "Config| Name/Position" menu will display the following screen:

Filernams :Ek i
48123456 T2 ECDEFGH I TELMNOPRRESTULENYE e
Fosition : M+

Latitude = B B0, BEE N ¥ r

Lomdituds @ B @@, 8RR E

I [ZFIW] ZelC—— Ei4Z:

So, specify a filename in which the data will be stored (until one enter a new name, all the next
data will be stored with this filename).

One can specify also the location of the profile in longitude and latitude positions.

Note:

If you need to perform several profiles (using one of the sequence modes), it can be very
useful to enter a filename for each profile, as after the download of the full memory to
PROSYS II software, one will have the opportunity to split the file in several files

according to the various filenames.

Procedure:
—_—

- For Filename, use the n‘ and ‘B keys to move left and right the cursor in the alphanumeric
]

bar and press the key each time the cursor is located below the letter you wish to enter.

Then, locate the cursor below the "[1" letter to validate the filename.

Automatically, the line New latitude will be created and highlighted at the bottom of the screen
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- Use the numeric keys to enter the New latitude number and validate by the key ; the

Latitude position will so be updated and the line New longitude will be automatically created

and highlighted

Use the numeric keys to enter the New longitude number and validate by the key: the

longitude position will so be updated.

Note:

if a GPS is connected to the unit, instead of entering numerically the value, you’ll be able to press
the key for a direct introduction of GPS data when New latitude and New longitude are
highlighted (any type of GPS using the NMEA 0783 norm can be used (cf. Annex 10 for
details)).

[1.1.3. Stacking parameters

The selection of the "Config| Stack/Q" menu will display the following screen:

Start actuisition confiduration @

Stacks minsmax §

mire # &l
max # & 168
fuality factor redussted

B omax = 3.806

> 1 900 (Rl Zs[C——3 &: 44 S

Available range

So, enter a value for each parameter (the available range is indicated for each parameter in the
bottom left part of the screen):

- Stack min: minimum number of stacks (cycles) to do

- Stack max: maximum number of stacks (cycles) to do

- Q max: quality factor requested (standard deviation in %o).

As long as the quality factor is greater than the introduced value, the measurement will run up to
the specified stack max. If not, it will stop to the stack min.

The quality factor is computed for each channel but is checked relatively to the results obtained
on the triggering channel.

Note that in IP mode, the computation of this factor is made on the global chargeability.
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Procedure:

- Use the numeric keys to enter the min # number and validate by the key

- Use the numeric keys to enter the max # number and validate by the key

- Use the numeric keys to enter the Q max number and validate by the key

[1.1.4. Display options

The selection of the "Config/Options" menu will show the following screen:

Select diselay ordiors
F

: o

Suerade

=i
LEY L_Ll

Laltade i
e ] e S = T |

IF walues ~ ; e
& gy G Orprmal lreo R

SPacipnd unit @ e
i metar O feest

| G ] [—TETE= ]

So, choose the various options relative to the display:

* Reading:
Average (X): the displayed values will be the average values of the pulses from the
beginning of the measurement.
Inst. (X): the displayed values will be the average values of the three latest pulses
(standard)

* Voltage:
Unsigned: the displayed average values of voltage will be absolute values (standard)
Signed: the voltage values will have a sign, which depends on the polarity of the measured
dipole voltage with respect to the first dipole voltage. Consequently, the resistivity values
will be also signed.

* IP values:
Raw: the displayed values will be the true partial chargeability values observed on the

decay curve (standard)
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Normalized: the displayed values will be values normalized in regards to a reference decay
curve (not available for the Cole-Cole and Programmable modes) (cf. Annex 3 for more
information)

* Spacing unit:
Meter: the spacing values will be given in meters (standard)

Feet: the spacing values will be given in feet

Procedure:

Use for each option the n‘ and ‘B keys to move left and right the cursor and the key to

validate the option you wish

[1.1.5. Tx parameters

The selection of the "Config | Tx parameters" menu or the key will display the following

screen:

Bl IR T @ Bho LI

Time: [5HA #|

Dak redusstecd: | 56 L g

b TR T
Py

[ [FIHT 2ol &4z o)

* Rho & Ip (resistivity and chargeability) or Rho (resistivity only) measurement
* Time: select the injection pulse duration: 250 s - 500 ms-1s5-2s5-45-8 s
* Mode (if Rho & Ip): choose the sampling of the partial chargeability slices (Cf. Annex 3 for
more information).
Arithmetic: arithmetic sampling with 3 to 20 partial chargeability slices
Semi logarithmic. semi logarithmic sampling with 3 to 20 partial chargeability slices

Logarithmic: logarithmic sampling with 2 to 6 partial chargeability slices
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Cole-Cole: specific sampling used to compute the Cole-Cole parameters ; the computation
will be done by PROSYS II software.
Programmable: 20 tully programmable slices
* Vp requested or Vab requested: choose ecither:
- a constant injection value (Vab requested) and then select the value among [12V - 25V - 50V -
100V - 200V - 400V - 800V - Vab Maximum - External DC].
If you select "Vab Maximum", you’ll have to define the value, in V, of the maximum voltage the
unit will inject.
- a constant reception value (Vp requested) and then select the value among [Save energy (20
mV) - 50mV - 200mV - 800mV - Max (3V)].
Then, you’ll have to define the value, in V, of the maximum voltage the unit will inject if you
want to limit the injection level (this can be useful to limit the power of the unit, so consequently,
the consumption of the battery, and also for security reasons, if it’s preferable (for a

demonstration) or necessary (for a compatibility with a local norm) not to overcome a limit).

Notes:

* The Vp value will be requested for the channel recording the lowest reception signal. If the Vp
value requested induces some overvoltage on the first channels, the new channel for the Vp
requested will be the previous one, and so on until there’s no more overvoltage on channel 1.
The "triggering channel" will be assigned of the character "™*" in the results and acquisition
displays in front of the corresponding line ; it can change during a sequence, due to the
organization of the quadripoles in the sequence and to the reception levels measured.

* In switching process, due to the use of multi-conductor switch cables, the Vab max will be

800V, even if the user has selected an higher injection voltage value.

if Rho & Ip has been chosen, then, one will reach the IP parameters screen allowing to

visualize or to modify the values (in regards to the chosen IP mode):

Timire o

Mol = 24
CTMLSS  f TMESLE | TMILO1S | THLE-28
Z S0 SR SR S
: SE S5 SE S

B 25 25 | = 6
: N S0 Sh S
: Bh | BE 26 £5

Uddly = 1268 |
[ Hit ke BRI e TR

R ] o

Time = ZEHEE [fﬁ.
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Vdly: delay time (in ms) from which the samples (sampling rate: 10ms) will be taken into account
after injection, both for intensity and voltage measurements:

This delay time permits to be sure that all transient effects like IP and EM responses will be
vanished and so, won’t disturb the measurement.

Mdly: delay time (in ms) from which the voltage samples (sampling: 10ms) will be taken into
account after the current cut off.

Note:

The number of chargeability slices depends on the injection pulse duration previously chosen (cf.

Annex 3 for more information).

General note about the Rx-Only acquisition mode:

In case of the SYSCAL Pro has the "Rx-only" option, the Tx parameters window will be slightly
different than the one shown page 14.

Indeed, in that case, we’ll have the choice between the two types of acquisition:

- Tx-Rx : means the unit is used as a transmitter and a receiver: this is the classical configuration
to which we refer in that manual.

- Rx-only: means that the unit is used as a receiver.

For the transmitter, in that case, it’s necessary to use an external unit, like a VIP transmitter.

In that configuration, the SYSCAL Pro unit doesn’t drive the transmitter part: the current will be
set by the grounding resistances of the electrodes connected to the transmitter, the configuration
and the capabilities of this transmitter.

In that measuring mode, which allows to run IP acquisition with an high resolution, only the

"Rho & Ip" mode will be available.

[1.1.6. Electrode array

The selection of the "Config | E. array" menu or the key will display the following screen:
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El. arra4 |dirole dirole %]

Nb channel s £ Eﬂw
Fole difcle

role Pole
lderner
Schlumberder
dr-acd. rotdl
mixedsPoly-dil
Froly-Pole

I [ZTH] 21 S:47 A

So, first, choose the electrode array you wish to use (cf. Annex. 2 for more information).

Then enter the number of channels to be used.

Procedure:

For El. array: use the and keys to move up and down the cursor in the list and the

key to select the array you wish
For Nb channel: use the numeric keys and validate by the key.

Note (cf Annex 2 for more information):

The maximum number of channels allowed is 10 except for the following arrays (1 channel max):
Pole-Pole - Wenner - Schlumberger.

So for these arrays, by default Nb channel: 1.

In case of using a mode requiring a sequence of measurement, and if the sequence loaded by
ELECTRE Pro (cf. I1.3.4)) is a non standard sequence, the electrode type displayed in the
previous screen will be: Mixed/Poly-Dip.
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II.2. BEFORE ACQUISITION

Before running the acquisition, some tests have to be done to be sure that the measurement will

be performed in the best conditions:

11.2.1. Monitor

The selection of the key (ot the "Tools | Monitor" menu) will show the following screen:

Grapbhic scale =R

Reception voltage curve —————

CE
Channel number —————4 =k | 1.5"-.-!‘“”: | ""|553“-.- il DO et . G
| RN T I F T =
Voltage value of the
displayed channel

This function allows to visualize in real time the reception voltage value and the corresponding
curve, channel per channel ; his is just a monitoring of the reception voltages without injection

(Sp + ambient noise monitoring)

At this stage, you can change the graphic scale using the and keys and the channel to
be visualized by the n‘ and ‘B keys.

Press the key to see the DC offset value (SP + noise): automatically, the Offset box will be

crossed and the voltage value will be indicated.

11.2.2. Battery

The voltage level of the batteries can be displayed by the key or by the "Tools | Battery"

menu ; the following screen will appear:
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So, one can see the battery voltage value in V and the capacity (10 V means 0 % of capacity) for
the Tx (transmission) and the Rx (Reception) part.

Press a key to skip this function.

Note:

From the master screen, the indicator located at the lower right part allows also to have
continuously a view of the batteries level.

If one of the battery levels become too low (10 V for the Rx and 9 V for the Tx), a warning
message will appear after having pressed the key or during acquisition.
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11.3. ACQUISITION

[1.3.1. In-the-field implementation

The SYSCAL Pro can be used in various operating modes (cf. I1.1.1.)

In regards to that mode, some actions have to be done before running the measurement.

The Standard (cf. 11.3.2.) and the Continuous survey (cf. I1.3.5.) modes, requires the electrodes
directly connected to the front panel of the unit.

The Manual switch (cf. I1.3.3.) - Manual sequence (cf. I1.4.1.) - Automatic sequence (cf.
I1.3.4.2.) and High speed sequence (cf. 11.3.4.3.)) modes, requires the use of a switching system
; the standard switch cables supplied by IRLS Instruments are double ended, and so can be reversed
for a full flexibility (useful for the Roll along implementation).

In that configuration, the SYSCAL Pro Switch unit is located at the centre of the configuration

(example given for the SYSCAL Pro Swizch-48 unit):

12 23 24 25 26 47 48
| | | | | | I |
| |

SYSCAL Pro
Switch-48

The switch cables are supplied in several cable sections, in regards to the electrode spacing and

the number of electrodes, to keep a reasonable weight per reel.

[1.3.2. Standard mode

Preliminary note:

The screens described below are relative to a Dipole-Dipole array with 5 meters between
electrodes and 6 channels of reception.
To run an acquisition in that mode, select the "Config| Mode" menu ; a screen indicating the

current mode will appear: if Standard mode is displayed, press "OK".
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If not, press "Change" ; then the screen showing the available modes will appear ; then, select

Standard mode.

Procedure:

Standard mode, then press the

Use the and keys to move up and down the cursor in the list and the

key

key to select

Then press the key or select the "Tools | Start" menu

At this stage, the program will display the batteries screen if one of the voltage levels is low.

So, in that case, press the "Continue" button if you think that it will be sufficient or "Stop'

button if you want to recharge the batteries or connect an external 12V battery.

Then, the first screen displayed will be the following one:

Position of the first injection electrode

Length of the injection dipole

Position of the first reception electrode

Length of the reception dipole

Shift to apply between the acquisitions

—f~CA & A

—— F1-3F2

El. arrad ! diFole dikole
SPacind upit 8 Cmeter
Vo= H. BE
—> H—:B
— F1 ¢ X = ig.88 »~ 4 = A BE
= e EE
- Move: ¥ = S.88 oY o= H. 88
| [=|M] 2sll———1 9:54

So, enter the spacing parameters (the spacing parameters are relative to the electrode array you

previously selected - cf. Annex 2 for more information):

Procedure:

For each spacing: use the numeric keys and validate each input by the key

Then, the following screen will appear:
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Coordinates of the electrodes

/N

# OE11M (metgf!y Ometer:
Current electrodes > CH H, A& ., B
CE | S B3 H. BE
Fi | 16, a6 B B
EE ; 15.8@% F . B
3 SH L3 . B
Potential electrodes > P S50, B H. B —
FS i e, BE E . BiE ! fecdi Fd I
F& | S5 BB B, B
F7 o S, BE H, FE
Pz
Hb charrel 6 [% M| felb ] o955 |

Then, press the key to run the acquisition.

The next screen is relative to the resistance measurement of the whole dipoles ; this allows to

check that all the electrodes are correctly connected ; if not, check the wires and try to improve
the contact with the ground.

The following example is given for an SYSCAL Pro used with 6 channels:

F i e Rk
Chi Es = B. g KOk
Che REs w2 1oz Efkm
Ch3 Es = 152 Edbhm
Chd ks = Zu TE ROk
ChE  Es = 1ol Ekim
Che  FHs 1,88 Elkhm

lime resistance checlk [QIHIE@IMM_|
[ Hit hed [RTHT Zelmeme"7 92 55 Sl

Note:
The value of the grounding resistance is displayed in kOhm.

If the line is open (electrode not correctly connected), the displayed value will be "999.999'

So, at the end of the test, press "OK" button if the resistance values ate correct ; until you don’t

KOhm and the line will be highlighted ; one can press the key to skip this value and to

check the next dipoles.

press "OK", the Rs check test will be continuously performed ; so, if necessary, you can try in the

meantime to improve the grounding resistances.

Then, the measurement will start automatically with first, a filtering process:
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# Elix cmeteriih (meter
CH | B, B . B
CE | o B Kl B
F1l i 16, 88 ] . B
Fa i 15. 86, . B
P2 28,85 5 9 5
Fd i s d.ae Tw Waius S A
Fo i I8, 63| B, 86 L2 WV .———— Theoretical injected voltage value
FE i 0. B8 BB .
PT S8, B8 d.83 Test Ch.s ]

Flease wait...

i
Hb charrmel 6 J=]M] 2ell e =8 57 . al|

Note:
In the previous screen, the Tx value displayed is a theoretical value which can be sometimes
different from the actual value as a power or voltage limitation can occur in regards to the

grounding resistance value.

Then, the results will be displayed in the following screen:

thﬂﬁo L m: L m“i# Pl Ui [
1% 108,711 954,859 29,7920 0,64
U iza.4gal 2102310 3108440 aleq
Ti iEa.s4nl  CeS.341 S40favi ales
30 1e2.34310 35144l Selfial alis
I b= = P 29,5211 2E. 2590 8.4y
B 19B.335: 1s.2Gvi Sm.3a5! G.o3

I [Z ] 2o S S )|

During the measurement, one has the opportunity to see various results and various type of
screens: cf § I1.3.6. for more information.
At the end of the measurement, for the first acquisition, the program offers automatically to save

the data in the first memory area ("0"):
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Erter memord block

Store data from # EHRHEE

| b7 Z1018 (21 2l 1@: (4 Chil

Available range of the memory area

Note that if you want to store the data from a specific memory area, use the numeric keys.

Then, press the key to confirm.

If you don’t want to save the data (to check the results beforehand for example), press the @
key ; you’ll have the possibility in a second time to store them, thanks to the "Memory | Store"
menu.

Then to go on the profile, move your electrodes in the field, of the specified Move parameter (5

meters in our case) and so, press the key.

If the data previously acquired has not been saved, a warning message will be displayed ; you’ll
have so the choice to go on the measurement ("Continue" button) or to stop it to store the
previous data ("Stop" button).

Then the next screen will be automatically displayed:

# El11d Cmeter2 iy =
CH | H. BE 5
CE | T FIE iI5]
Fi | 16, G E
Fa 15,85 B, B3
P 2H ., BE £, G
Fd | 258 [, B8
FS SELEE B, 35
FE | I5.88, B, 3
FTod 4, E5E | . B

Hb channel 6 [®1M] Zsll_———1 14:2T ol

Then, from this window, choose the "Move" button.

The following screen will be then displayed:
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# E11H dmeteriiy Cmeler)

CH | e EIEL &, EE

CE | 18, Qe B, Bl

Fi i 15. 88 H, 8

Faoi SE LB B, B

F3 o S B L, B

Fd i S B B, B e
Fooi ST B8 B, BE Flod i £
F& i i, BE 5y -
F?7 1 45, B8 £, e

! [ e I

Hb charnel @6 [®[M] 2sll__—— 1 14:57 Shl

Note that all the electrodes have been shifted of 5 metets.

Then, press the key to run the acquisition: the measurement will start automatically with the

same screen as previously.
Then, after acquisition of this second data set, the program offers for saving the data from the

next memory area (6" in that case as the previously data have been stored in memory area from

HOH to 115H>:

Erter memoryd blook

Store data from #

| Br zi@le (=M 2ell——1 1i4:44 S5l

Note that if you want to store the data from a specific memory area, use the numeric keys.
So, press the key to confirm.
If you don’t want to save the data to check the results beforehand, press the M‘ key ; you’ll

have the possibility in a second time to store them, thanks to the "Memory | Store" menu.

Note:

If you want to store the data from a full memory area, the following warning message will be

displayed:
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Erter memord block
Store data from # 8

Memord area ol fres

Aot

[ IZTA 2ell ] 15 16 )

So, press "Yes" to confirm, and "Abort" to skip this function without overwriting the data.

If you press "No", the program will check automatically the first free memory area and will offer

to save the data from this one ; then, press to validate.

11.3.3. Manual switch

To run an acquisition in that mode, select the "Config| Mode" menu ; a screen indicating the
current mode will appear: if Manual switch is displayed, press "OK".
If not, press "Change" ; then the screen showing the available modes will appear ; then, select

Manual switch.

Procedure:

use the and keys to move up and down the cursor in the list and the key to select

Manual switch, then press the key

Then press the key or select the "Tools | Start" menu

At this stage, the program will display the batteries screen if one of the voltage levels is low.

So, in that case, press the "Continue" button if you think that it will be sufficient or "Stop"
button if you want to recharge the batteries or connect an external 12V battery.

Then, the first screen displayed will be the following one after having entered the electrodes to be

switched:
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Elactrode Lo be switched

35 e I

L

T r 71 5% [ iF
Lt e 15

B Lt i e P

R RN L

it iT

| T Te eI b N M | s B TR == ||

Then, press [Balll key to validate: the following screen will appear:
% y g PP

Switch Ture:

[Euitch Pro *

[ [ZTAl 22— 15% 19 o]

Then, specify the configuration of the system:
- Not used (no switching capability: 10 channels standard using): no meaning in that mode.
- Switch Pro (internal or external 10 channels switching capability)

- Switch Plus / Multinode (external 1 channel switching capability)

Then press the key or select the "Tools | Start" menu.

Then, one will reach exactly the same screens than in Standard mode (cf. I1.3.2.), from which

one will have to specify the coordinates of the electrodes.

Note:

No Rs check process and no data storage will be done in the Manual switch mode.
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[1.3.4. Sequence creation

For the other modes of measurement (Manual sequence - Automatic sequence and High
speed sequence), before running the acquisition, one has first to create a sequence of
measurement (i.e. a list of quadripoles with the definition of the geometrical parameters) ; this can

be done by the "Sequence | Creation" menu ; the following screen will appear:

SECUENCE CREATION WIZHED

|TFEETRE | | Default Ak,

I [ZIA] Zell— ] 15 17 ]

Then, from this window, you have the opportunity to press the "Wizard" button if you want to
create the sequence step-by-step, from the beginning.

If the set up parameters have been defined from the "Config" menu, you can press directly the
"Default" button.

Press "Abort" button to skip this function and reach the master menu

From the Wizard creation, youlll reach successively the screen of the following Config
parameters:

- Name / Position (cf. I1.1.2.)

- Tx parameters (cf. 11.1.5.)

- Stacking parameters (cf. I1.1.3.)

- Electrode array (cf. 11.1.6.)

Note:

In "Vp requested" mode, we advise to choose a number of channels in relation with the
number of depth levels of the sequence.

For example, if 16 depth levels are programmed, a number of channels of 8 will allow to
optimize the measurement. Indeed, In that case, the unit will perform a first set of measurements

of 8 channels and then another set of 8 channels: so, this will allow to get higher voltage levels in
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reception than in the 10 channels configuration, as in that case a first set of measurements of 10

channels would be performed followed by a set of measurements of 6 channels).

Then, one will reach the geometry parameters screen:

Geometrd Faramsters

mir. SPacind Cal= S, EH
Depth lewvel Clulid 1@
Hb of electrodes @ 24
First electrode # 1
“ EREE Y = g, BiE
[ [ZH] 2slC— 15: 19 <o

From the "Default" button of the Sequence creation screen, you’ll have only access to the
Filename screen and then you’ll reach directly the geometry parameters screen:

Then, enter the following parameters:

- min. spacing (a): minimum spacing between the electrodes (in meters)

- Depth level (Ivl): number of levels of investigation (max:106)

- Nb of electrodes: total number of electrodes (linked to the length of the profile you wish to
explore and the spacing between electrodes)

- First electrode: first electrode to be used

- Position of the first electrode in X, Y coordinates

Then, the following screen will appear:

Tulke of sedusnce Lo oreabte

L
' o

Eedular sedusnoe

Roll alond seqy, 'L I3 |

| [ZTM] Zell— 1 15+ 1% =5

Choose Regular sequence to run a standard sequence and the Roll along seq. to run a roll

along sequence.
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The selection of the Roll along seq. requires that you have previously entered the correct
spacing for the first electrode ; this spacing is given at the end of the creation of the regular
sequence (for the first roll along).

Indeed, at the end of the creation of a regular sequence, one will reach the following screen:

First slectrode for roll alond =
b electrodes per sedments — Offoel

Offset =12 ® =55.84
Seduence Y SER Y stored in # 1
[Finish |

| EHEIREE s B IELE

So, press "Finish" to validate the sequence creation or "Continue" if you want to modify the

sequence.

Notes:
* After creation of the sequence, the modification of the parameters from the options of the
"Config" menu will be taken into account.

* Up to 12 sequences can be stored into the SYSCAL Pro memory

Once the sequence has been created, it’s possible to visualize it from the "Sequence |View"

menu: the list of sequences present in the memory will so be displayed:

Number of electrodes  Number of measurement (quadripoles)

Select seduence @ | |
i1 SER E:zd 165 %
; T lﬂ" _
3 o Eitd G
4 ot w E:d el
9 ot E:d Ee 1
& ot E:d (AR
T ot usedd E:d (W
2 noh used E:d (RH | -
| [=IM] z2elC—3 15=1‘3'm
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So choose from this list, by the and @ keys, the sequence you wish to visualize and
validate by the key: the following screen will appear:

# of the M electrode  # of the N electrode

# of the A electrode  # of the B electrode

Uiew : l l q El%ctrade bl
# | Ca | Ch | Pm | Pn &
1! 1! 3! 4
L ist of the guadriboles i E IE EE 53 B
i el A | A - B
3 1 1 1 i =
of measuremen 2! 11 £1 é: g
T i 1 21 9 18
a2 | 11 2 16 11
9 11 24 111 12
16 | 1} ] 12 13w
1 [ZIM] Ze]C—1 15: 19 =

From this window, use the and keys to scroll up and down in the list and the n‘ and

—
‘B keys to visualize the set up parameters of the sequence.
—_

Note:

It’s also possible to use some sequences created by the ELECTRE Pro software, in case
of the sequences generated internally wouldn’t match your requirement (cf. IV.4.1.).

In such a sequence:

- The number of measuring has not been defined ; by default, the number of
channel is ""10" ; you can change it just before starting the sequence from the "Config | E.
array" menu (cf. IL.1.6.).

- No "Vab maximum' value has been entered : by default, this will be the highest
one ("800 V") ; you can change it just before starting the sequence from the "Config | TX

parameters' menu (cf. I1.1.5.).

[1.3.4.1. Manual sequence

This mode is useful for the units having the "Rx-only" option.
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Indeed, in configuration where it’s necessary to move regularly the A-B electodes, (like dipole-
dipole), this type of acquisition allows to work in multi-electrodes using a sequence, but that is

run manually (to permit the user in the field to move physically the A-B electrodes).

In that process, after having created a sequence (cf. 11.3.4.), one has to specify that the acquisition
has to be performed in Manual sequence mode.

Then select the "Config | Mode" menu ; a screen indicating the current mode will appear ; so if
Manual sequence mode is selected, then press "OK".

If not, press "Change": the screen showing the available modes will appear ; so, select the

Manual sequence mode.

Procedure:

use the and keys to move up and down the cursor in the list and the key to

select Manual sequence, then press the key

The list of sequences present in the memory will so be displayed:

Select seduence @

[1 =SEQ E:zd 165 %
. _ T —
2 Mot LSE HE .13
N e} A A =T E:d A
4 ot LEss E:d el
S noh used E:id (AH
& ol used E:d Gl
T ok e E:g Grel
2 noh used E:d (RH | -

| |=IM} ZslC—— 15:19'%

So choose from this list, by the and keys, the sequence you wish to run and validate

by the key: the following screen will appear:

Select sedyepncs &

1 _SEm Erod  ffies &
Switch Tukee:
[ Sitokh Pro o l

| =M 2el 7 15¢ 19 o)
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Then, specify the configuration of the system:

- Not used (no switching capability: 10 channels standard using): no meaning in that mode.
- Switch Pro (internal or external 10 channels switching capability)

- Switch Plus / Multinode (external 1 channel switching capability)

Note:
As one can see from the previous screen, one has the possibility to work in that mode with
switch boards, but the main advantage is of course for a SYSCAL Pro standard version (no

switch boards).

Then press the key or select the "Tools | Start" menu.

The first screen will be relative to the filename, which you can change at this stage ; then press

the key: the following screen will appear:

Start with seduence §
1 SE& E: 24 G ies
Start on duadrirole HEEEEEER

[ 87 165 [%[M] ZslC——7 1&:24 ol

So, to start the measurement at the first quadripole, then press the key (if you want to start

the measurement from another quadripole, enter its number and validate):

Then, the program will offer to store the resistance values of the dipoles:

Shogre lime eesishanos onlass 7

TR 2=l 9 5 S5
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So, if you choose "Yes", the Rs check process will be run first displaying the resistance of the
dipoles in the cable; and then, between each set of measurements, the Rs check on the next

measuring dipoles will be run and the resistance value of these dipoles will be stored.

Note:

Keep in mind that this option is time consuming (acquisition time will be multiplied about by 2)

If "No" has been selected, the Rs check process will be run but values wont be stored.

N Y R = - gy om 5
Chz E= - Ao 1e
Ll Es S S 1.
Chi Eacd — 59 = 27
Cha  Es - o= 1
Cht  FHxs = T i.
lire resistance check L%Hﬁlﬁ.@!
| Hit bz B3 O S S|

Then, if you selected previously "Yes", a screen with the "Rs check" message in the lower left
part of the screen, will appear briefly.

Then, the next display will be:

# E1iX tmeterdiV ime& b
S - T -1
Fi | 16, A6 | B G
Pz i 15, B A, 3
= SE.AA | B G
Fa | T | WL
= Spuaa! . 6 [ Hodi
t‘ 1 \-}5—'. l:— l.;l .
PT | JE . @6 | T
Piai ES T EE | Q. 6
P11 E6 . EE | N
FE chammel f10]21A] 28— 16t 24 )|

Then, press the key to run the acquisition.

During the measurement, one has the opportunity to see various results and various type of
screens: cf § I1.3.6. for more information.
At the end the measurement, for the first acquisition, the program offers automatically to save

the data from the first memory area ("'0"):
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Enter menory ook

Store data from # O

T ] [— N TEEE =

-:-:-

| @ 113

Available range of the memory area

Note that if you want to store the data from a specific memory area, use the numeric keys.

Then, press the key to confirm.

If you don’t want to save the data (to check the results beforehand for example), press the ‘
key ; you’ll have the possibility in a second time to store them, thanks to the "Memory | Store"

menu.

Then the next screen will be automatically displayed:

vE o tmeber Y dmeter )
# Elis Lerail e
CH | 0. B8] &, B
CE | 16, B L, B
Fi | 15,88 &, B
F2 | ZE. 88 K, B
F3 o 25.88] &, e
Fd | S B . B
FS o &, BE | Mol fd
= 4. 38 ., B !
FT o 5. 85 | E. e
Fa o SE L EE . a0 ! e
F3 i T5.EE H . EE !
Fili| i, B8 5
Fi1i £S5, B 5|
Hb channel :10]%[M]

Note that all the electrode positions have been shifted of 5 meters (as the min. spacing parameter
defined in the sequence is "5" (cf. 11.3.4.)). In Manual sequence mode, the unit computes
automatically the new spacing parameters ; so, you don’t have to use the "Move" or the

"Modify" button between the acquisitions: then, one has just to move the electrodes and press

the key to continue the sequence.
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Then, after acquisition of this second data set, the program offers for saving the data from the
next memory area ("10" in that case as the previously data have been stored in memory area from

HOH to H9H>:

Ernter memord block

Store data from § EEETE

B 21eE% T«[R[ Zsll———1 12:17 tmll

Note that if you want to store the data from a specific memory area, use the numeric keys.
So, press the key to confirm.
If you don’t want to save the data to check the results beforehand, press the ‘ key ; you’ll

have the possibility in a second time to store them, thanks to the "Memory | Store" menu.

Note:
If you want to store the data from a full memory area, the following warning message will be

displayed:

Erter memord block
Store data from # 8

Memord area ol fres

Duerurite dats

Aot

[ IZTA 2ell ] 15 16 )

So, press "Yes" to confirm, and "Abort" to skip this function without overwriting the data.

If you press "No", the program will check automatically the first free memory area and will offer

to save the data from this one ; then, press to validate.
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[1.3.4.2. Automatic sequence

In that process, after having created a sequence (cf. I11.3.4.), one has to specify that the acquisition

has to be performed in Automatic sequence mode.

Then select the "Config | Mode" menu ; a screen indicating the current mode will appear ; so if

Automatic sequence mode is selected, then press "OK".

If not, press "Change": the screen showing the available modes will appear ; so, select the

Automatic sequence mode.

Procedure:

use the and keys to move up and down the cursor in the list and the

-

select Automatic sequence, then press the

key to

key

The list of sequences present in the memory will so be displayed:

Select sedushce !

| SER

: 1= Hi‘j

Qo= f L0

fet LEEd
sk, s -
| [ZIM] ZelC— 15 192

So choose from this list, by the

by the |l

key: the following screen appear:

and keys, the sequence you wish to run and validate

Select sedyepncs &

(1 EEm Erod  frics |
Switch Tukee:
[ Sitokh Pro o l

| =M 2el 7 15¢ 19 o)
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Then, specify the configuration of the system:
- Not used (no switching capability: 10 channels standard using): no meaning in that mode.
- Switch Pro (internal or external 10 channels switching capability)

- Switch Plus / Multinode (external 1 channel switching capability)

Press to validate

Then press the key or select the "Tools | Start" menu.

The first screen will be relative to the filename, which you can change at this stage ; then press

the key: the following screen will appear:

Start with seduence §
1 SER E:zd (HE F4
Start on duadrirole HEEEEEEE

[ 87 165 [%[M] ZslC——7 1&:24 ol

So, to start the measurement at the first quadripole, then press the key (if you want to start

the measurement from another quadripole, enter its number and validate):
Before running the measurement, for the first acquisition, the program offers automatically to

save the data from the first memory area ("0"):

Enter menory ook

Store data from # IR

[ B 21018 [ZA] sl 16 od ]

Available range of the memory area

Note that if you want to store the data from a specific memory area, use the numeric keys.
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Then, press the key to confirm.

Note:
If you want to store the data from a full memory area, the following warning message will be

displayed:

Erter memord block
Store data from # 8

Memord area ol fres

Duerurite dats

Aot

[ IZTA 2ell ] 15 16 )

So, press "Yes" to confirm, and "Abort" to skip this function without overwriting the data.

If you press "No", the program will check automatically the first free memory area and will offer

to save the data from this one ; then, press to validate.

Then, after selection of the memory area, the program will offer to store the resistance values of

the dipoles:

Shogre lime eesishanos onlass 7

ﬁ
Lo
£
Lap]

PR 2

So, if you choose "Yes", the Rs check process will be run first before each set of measurements,
displaying the resistance of the dipoles in the cable ; then, between each set of measurements, the
Rs check on the next measuring dipoles will be run and the resistance value of these dipoles will

be stored
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Note:

Keep in mind that this option is time consuming (acquisition time will be multiplied about by 2)

If "No" has been selected, the Rs check process will be run but values wont be stored.

i D D T
Tl -;::. U O T

i
Ly
el

E= - @ om 6. g
B - A= 1.2
FE= - 43 = 1.ml
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Then, if you selected previously "Yes", during a while, a screen with the "Rs check" message in

the lower left part of the screen, will appear during a time required for the measurement.

Then, the next display will be:

# ELIH NoCmet P B [T P
L 1 o =
LR G
Fi o
P
!:I; ; o
Prel 5 I
FEo g, 1k
Fie | ¥, B
FT | B gl Test Th.os i
B Ei, BIE
P | B, E Flesse wmit...
Fio . B
Fiil M, FE

HE charnel |Hl'!rf1i S [ eeesssilETEET: |

Note:

Quadripole number

— Theoretical injected voltage value

On that screen, the Tx value displayed is a theoretical value which can be sometimes different

from the actual value as a power or voltage limitation can occur, depending on the grounding

resistance values and temperature conditions.

The measurements will be then displayed.

The previous screen will appear between each set of measurements.
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Note that during the measurement, one has the opportunity to see various results and various

type of screens (cf § I1.3.6. for more information).

Notes:

* The estimated time left will be also displayed (in the upper right corner of the screen) after the
first set of measurements and between each set of measurements.

* To stop a sequence, press the button ; if a sequence has not been stopped before the
end, a message (Sequence not ended...) will be displayed in the master screen

Then, if a start on the same sequence is run, the following screen will be displayed:

Sl ok @rcde

Emmtimu@!

[ GEG ] | — T = | ]

Then, press "Continue" to continue the acquisition or press "New" to run a new acquisition.

[1.3.4.3. High speed sequence

In that process, after having created a sequence (cf. 11.3.4.), one has to specify that the acquisition
has to be performed in High speed sequence mode.

Then select the "Config | Mode" menu ; a screen indicating the current mode will appear ; so if
High speed sequence mode is selected, then press "OK".

If not, press "Change": the screen showing the available modes will appear ; so, select the High

speed sequence mode.

Procedure:

use the and keys to move up and down the cursor in the list and the key to

select High speed sequence, then press the key
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Important note:

This mode uses by default the following parameters:

- Pulse duration: about 200 ms

- Positive pulse followed by a negative pulse (In that mode, no IP measurements can be done).

Moreover, this mode requires to work with a constant value of injection. So, the sequence

has to be created with a Vab requested value or this can be modified from the Tx

parameters (cf. I1.1.5.) before running the sequence.

After validation of the mode, the list of sequences present in the memory will so be displayed:

Select sedushce !
[1 SEQ E:Zd  orles &
1 : Er2d 0
2ormot wses T XH
R o s P AR E:d (AN}
4 ot sesd E:d (A
S T T | E:d (N
T T = | E:d Glel
T ot used E:d (N
2 opmoh used E:d (EH] -
[ [ZIA] Zell———1 15 15 o

So choose from this list, by the and keys, the sequence you wish to run and validate by

the

key: the following screen appear:

Select, sedyspocs §

(1 =FER
Switch Tukes:
[Switch Pro

| IRl Zsl——1J 19¢ 12—

Then, specify the configuration of the system:

- Not used (no switching capability: 10 channels standard using): no meaning in that mode.

- Switch Pro (internal or external 10 channels switching capability)

- Switch Plus / Multinode (external 1 channel switching capability)
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Then press the key or select the "Tools | Start" menu.

The first screen will be relative to the filename, which you can change at this stage ; then press

the

key: the following screen will appear:

Start with seduence
1 SER
Start on duadrircle RSN

T

165 [%[|M] zZe|C— 16: 24 —omi

So, to start the measurement at the first quadripole, then press the

key (if you want to start

the measurement from another quadripole, enter its number and validate):

Note:

After validation, if the type of injection is not based on a constant Vab value ("Vab requested"

mode), an error message will appear in a window. In that case, choose "New" from this window

to reach directly the "T'x Parameters" screen to modify the type of voltage requested (cf. ILL5.).

Before running the measurement, for the first acquisition, the program offers automatically to

save the data from the first memory area ("0"):

Enter menory ook

Store data from # |

T ] [— TP

Available range of the memory area

Note that if you want to store the data from a specific memory area, use the numeric keys.

Then, press the key to confirm.
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Note:

If you want to store the data from a full memory area, the following warning message will be

displayed:

Erter memord block
Store data from # 8

Memord area ol fres

Duekurite data P

Aot

[ IZTA 2ell ] 15 16 )

So, press "Yes" to confirm, and "Abort" to skip this function without overwriting the data.

If you press "No", the program will check automatically the first free memory area and will offer

to save the data from this one ; then, press to validate.

Then, the following screen will appear directly (no Rs check is performed in that mode):

Start -:ntj 'HLL-EJ'Q'. i Quadripole number

[ [FIA] Zell— s 16 2 |

At the end of the sequence, we’ll reach automatically the master screen.

[1.3.5. Continuous survey

This type of acquisition can be reached from the "Tools | Continuous survey" menu.

This is a dynamic mode designed for marine acquisition.
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In that mode, the SYSCAL Pro is in the standard mode configuration ; it means than we can
use simultaneously up to 10 reception channels (the marine cable being connected to the A-B-
P1...P11 plugs of the unit by a specific connector) ; this corresponds to 10 levels of investigation.
In that mode, only resistivity measurements will be performed

After selection of that mode, one can specify if a GPS is connected to the unit:

GPS mode NMER G193 {4208 Bdsi
[Hot wsed z]

[ Hit ked [=TH] Zelm——— 12

Fh
1o
il

Then, after validation, the following screen will appear:

GRS mode FEEAR B1I83 (4000 Bos
Dot o
siitzh on GRS and coermect ol

Then, press "OK": a waiting message ("Remote control") will appear then. If no GPS is used,

the following screen will appear before the display of the waiting message:

[T 2= 0220005 14925 |
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* In case of "External computer" is selected, a waiting message ("Remote control") will appear
; then, from a specific PC software, SYSMAR, one has to define the position of the electrodes,

the pulse duration and the voltage value to inject ; then the measurement can be run.

* In case of the internal memory of the unit is used, one has first to define the setup parameters
from the options of the "Config" menu:

Note that from the "Config|Tx parameters" option (cf. I1.1.5.), one has to specify a "Vab"
requested value.

Then after selection of "Internal”, the following window will be displayed:

H
n

Tulee o f st

[ Tetey ] &

b L dnberagmi Ol

EHREE=

G Fel|

| B SEEIE

Then, specify the interval between measurements, in second, in the range [6 — 3600] ; in case of
no GPS is connected, the minimum value of the sample interval is: 1 s

This value corresponds to the minimum step of measurement ; then validate: one will have then
to specify the first memory area from which the data will be stored ; after validation, if the type of
injection is not based on a constant Vab value (Vab requested), an error message will appear. In
that case, apply the modification from the "Config| Tx parameters" menu and do anew the
procedure.

Then, specify the first memory area to store data and then, the measurement will be run: no
values will be displayed in that mode:

The acquisition will have to be stopped by the key.

In case of a GPS is connected, the minimum acquisition value is about 2 s ; the measurements are
stored automatically in the PC. The GPS data are also continuously recorded and stored for a
precise location of the profile.

A GPS with a sounder can be also used for a continuous water depth recording.

Please refer to the on-line help file of SYSMAR software for more information.
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Note:

In standard configuration:

- The cable (specific cable with a DB9 female output) has to be connected to the "Com 2" of the
unit (serial link of the backside).

- The GPS has to be connected to the "Com 1" of the unit (serial link of the front panel) by the
cable with a DB9 male output supplied ; then a Rs232 cable, allowing to connect your own GPS
to that DB9 male plug will have to be used.

If a GPS is used, you have first set your GPS in NMEA mode (cf. Annex 10 for details)).

[1.3.6. Results during measurement

Whatever the operating mode (except for the High speed sequence mode), the screens
showing the results will be the same:

The key will show the results of the measurement, channel per channel whereas the

key will show the results of the measurement, for the whole channels.

* So, from the key:

Resistivity  Voltage received — Chargeability  Quality factor

Channel number  (tn Obm.m) (in W‘V) (in mV”.V) (in %)
ChiRho Ok, i L L A
1% 1090, T11] 54,8590 29,7920 @,6d
21 1Zg.4asg 21302410 aledad) 8.4
I 180, 54a8) I N o T I B & I =
41 162,242 42, S 90249 8,13
21 195.5231 el 8,239 B.87
g1 198, 3251 15,2871 28,3450 8,83
Status bar - #3 I HE = 551
. X: average valne Injection pulse duration Batteries status (Ix/Rx)
Running stack X . jyctantaneons valne
R: RBo mode Running of the measurement
M: Rho & IP (Raw values) mode | Stack min | Stack max

N: Rho & IP (Normalized values) mode
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During the measurement, one can use the and keys to change the displays:

- Pressing the @ key will allow to see the current value (in mA) instead of the chargeability
(Mp) value.
- Pressing the key one more time will allow to see the Sp value (Self potential in mV)

instead of the current value.
- Pressing the @ key one more time will allow to check if there are some overload in
reception
The overload thresholds are the following ones:
Vpip2: 15V and
> Veoworpii: 15V

- And then, pressing the key one more will allow to see the decay curves for the whole

channels of measurement.

- Press the one more time to come back to the first screen.

* And from the key:

# Channel Grounding resistance (in £Ohm)
Chanrnel: 4 1 ¢ 7 & Fz= .64
Y a
=
-.""'.
N
S — - Bt e -
Fho= 1860368 Me= 29,3458 (= @.684 |
U= 854,788 In= 1088.886 Sp= O.4
Status bar — | #Z i) ZelErT e S

—_

During the measurement, one can use the ‘B and n‘ keys to see the results channel per
L]

channel.

At this stage, you can use also the key to visualize the partial chargeability values of the

current channel.

- Pressing the key one more time will allow to visualize the spacing parameters
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- Press the key one more time to visualize the location of the profile (longitude and latitude
position)

- Press the key one more time to come back to the first screen.

Note:
The parameters displayed during the acquisition depend on the injection pulse duration
selected. Indeed, if a low injection time has been selected (250 ms for example), only

some of the parameters will be displayed.
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I1.4. AFTER ACQUISITION

11.4.1. Result

Once a measurement has been performed, the results can be visualized in the same way than
during the measurement, by the or by the key.

The key will show the results of the previous measurement, channel per channel.

This function can also be reached from the "Tools | Result" menu.

The key will show the results of the previous measurement, for the whole channels.

The screens will be exactly the same that the ones shown during the measurement and you’ll have

the same functions offered (cf. 11.3.6.).

Note:
This function is mainly useful for the Standard mode. Indeed, in the modes where a

sequence of measurement has been run, we’ll only have a view of the last measurement.

11.4.2. Memory

The memory size of the unit is 20241 data points.
One has the opportunity to recall a data point previously stored into the memory of the unit.
Each data point is stored in a memory area.

To do that, select the "Memory | Recall" menu: the following screen will appear:

Enter memorsd block
Fead cata i 4 [HEHEH

Then select the memory area you wish.
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Procedure:

Use the numeric keys and validate by the key

The screens will be exactly the same that the ones shown during the measurement and the same

functions will be offered.

You can also visualized the whole data files stored in the memory by the "Memory | Explore"

menu: the following screen will appear:

Memory area  Attribute

Block (A} Filename
mioloT1 lum B2 12:32
[T e 12130
1 I i by 12:30
S B 15135
dror T B 1883538
5 1 T1 B2 12:32
&1 Tl b7 17133
74Tl be 12130
o Tl B2 12832
ai 1Tl BE 12158

List #
l B clals [ 2 225000 1T 55 il

This option allows only to visualize the name of the data files with the storage date:
You can enter the memory area number you wish (List # area) in order to scroll up and down in
the list.
The attribute (A) of the memory area can be the following one:
nn,

:if a data is currently stored in that memory area

- "D": if the corresponding data has been deleted

Procedure:

Use the numeric keys and validate by the key
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lll. DATA MANAGEMENT

Once the measurement has been performed and the data stored in the internal memory of the
unit, one can download the data to the PC, connected to the "Com" plug.

This has to be done by the PROSYS II software.

PROSYS II software is the data visualization, processing and export software for all the SYSCAL
/ ELREC type units of IRIS Instruments.

So, after having installed PROSYS 1I software in the PC (by the "IRIS Instruments" CD-ROM

supplied with the unit), run the "Prosysll.exe" file from the installation directory.

Note:

PROSYS II software has an on-line help file, which will help you in the various tasks.

[11.1. DATA DOWNLOAD

From PROSYS II software, select first the "Communication| Communication port" menu
(USB (RIS USB device requited) or Serial link) then, the "Communication|Data
download | SYSCAL Pro/ELREC Pro" menu ; the following screen will appeat:

— Syscal Pro [ Elrec Pro data download E_|[E|E|

Configuration

[ ata to download
First ft: 0 = Last #f;  |20241 :l

S pecific filename ; |
Enter * for any filename

Delete data after download I

Baud rate [USE Interface]
" 5600 {38400 115200 * High

x Cancel | ? Help
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So, you’ll have the choice to select either the first and last data points to transfer ("First #" and
"Last #") or to enter the name of a file to download the whole data stored with this file name

("Specific filename" area) ; note that you can entera " *" to download the whole memory.

Notes:
* In regards to the PC capabilities, the baud rate for download can be chosen.

* You can choose also to delete data after download crossing the appropriate box

Then, click on the "Download" button: the following screen will appear:

"
\'!L) Conneck LUSE link beetwen computer and SYSCAL of ELREC click <0K Bukton:

Ik | Annuler ‘

Then, press the ‘ key (or select the "Memory | Data download" menu) from the SYSCAL
Pro.
Then, click on "Ok" on the computer and the data transfer will begin ; a bar graph showing the

transfer progress will appear in the PROSYS II window.

After data transfer, PROSYS 1I offers to save the data with a filename ; the extension of the file is

"bin".
Note that data can be also downloaded to the IRIS SD reader: in that case, select the

"Memory | SD card download" menu.

For more information, please refer to the Annex 11.
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[11.2. DATA VISUALIZATION

Once a data file has been transferred, one can visualize it thanks to the "File | Open" menu.

Then select the ".bin" file you wish to open ; the following screen will appear:

Prosys Software

File Communication Processing View Tools Help

KJ E‘E{ﬁl &) %J SYSCAL Pro/ ELREE Pro 2]
8 |

El-array | Spal | Spa2 | Spal | Spad | Rho | Dev. | I | Wp | I | Time | Bs-Che &
1 Cipole Dipole 0.0o 2.00 400 E.00 42732 0.0 0.00 -3248.556 286.60 500 0.
2 Cipole Dipole 000 2.00 E.00 8.00 3597.49 0.0 0.0 -755.454 286.60 500 0.
3 Dipole Dipole 0.00 200 800 10.00 406.068 0o 0.00 -308.695 286.60 500 I}
4 Dipole Dipole 0.00 2.00 10.00 12.00 545.48 0.1 0.00 -207.340 286.60 500 0.
5 Dipole Dipole 0.00 2.00 1200 14.00 538.97 0o 0.00 -130.100 286.60 500 0.
B Cipole Dipole 0.0o 2.00 14.00 16.00 B55.93 0.0 0.0 -89.044 286.60 500 0.
7 Dipole Dipole 0.0o 2.00 16.00 18.00 B96.74 0.0 0.0 -63.057 286.60 500 0.
g Dipole Dipole 0.0o0 2.00 18.00 20.00 TE0.82 0.0 0.00 -48.133 286.60 500 0.
9 Dipole Dipole 0.0o 2.00 20.00 22.00 836,18 0.0 0.0 -38.526 286.60 500 0.
10 Cipole Dipole 000 2.00 2200 24.00 859717 0.0 0.0 -3.002 286.60 500 0.
11 Dipole Dipole 0.00 2.00 24.00 26.00 793.99 0.0 0.00 -30.356 41221 500 0.
12 Dipole Dipole 0.00 2.00 26.00 28.00 857.10 0.0 0.00 -25.747 4121 500 0.
13 Dipole Dipole 0.00 2.00 28.00 30.00 911.04 oo 0.00 -21.894 4121 500 0.
14 Dipole Dipole 0.00 200 30,00 32.00 940.28 0.0 0.00 -18.359 41241 500 0.
15 Dipole Dipole 0.0o 2.00 3200 34.00 7od.32 0.0 0.0 12812 4121 500 0.
16 Dipole Dipole 000 2.00 34.00 36.00 B54.67 0.0 0.0 8773 4121 500 0.
17 Dipole Dipole 0.00 2.00 36.00 38.00 645.79 0.0 0.00 7287 4121 500 0.
Cipole Dipole 000 2.00 38.00 40.00 548.92 0.0 0.0 5,265 4121 500 0.
Dipole Dipole 0.00 2.00 40,00 42.00 B26.08 0.0 0.00 5147 412.21 500 0.
Dipole Dipole 0.00 2.00 4200 44.00 541.31 0.0 0.00 -3.843 4121 500 0.
Dipole Dipole 0.00 2.00 44.00 46.00 450.65 oo 0.00 2775 411.16 500 0.
Dipole Dipole 0.00 2.00 46.00 48.00 685 0.0 0.00 -1.707 411.16 500 0.
Dipole Dipole 000 2.00 48.00 50.00 403.07 0.0 0.0 -1.340 41116 500 0.
Dipole Dipole 0.0o 2.00 50.00 52.00 BO.E3 0.0 0.0 -0.254 41116 500 0.
Dipole Dipole 0.00 2.00 5200 54.00 2rg.e2 0.0 0.00 -1.040 41116 500 0.
Cipole Dipole 000 2.00 54.00 56.00 290,23 0.0 0.0 -0.966 41118 500 0.
Dipole Dipole 000 2.00 56.00 58.00 209.85 0.0 0.0 0626 41118 500 0.
Dipole Dipole 0.00 200 53.00 E0.00 202.38 oo 0.00 0.544 411.16 500 o
Dipole Dipole 0.00 2.00 60.00 62.00 2m.80 oo 0.00 -0.490 411.16 500 0.
Dipole Dipole 0.00 200 E200 E4.00 122.88 0o 0.00 0.270 41116 500 0.
Cipole Dipole 0.0o 2.00 64.00 BE.00 1595.53 0.0 0.00 033 411.32 500 0.
Dipole Dipole 0.0o 2.00 BE.00 68.00 844.M 0.0 0.0 -1.533 411.32 500 0. 7
MNumber of points = 2467 / 2478 CARIS\LogiciehGeophy\Prosysibeau-profullidd1-96ak.bin

Then, from the master menu, you’ll be able to visualize graphically the results, process (filtering -
topography insertion,...) the data and create some export files for the commonly used
interpretation software.

For more information, please refer to the on-line help file of PROSY'S I software.
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IV. OTHER FUNCTIONS

IV.1. FROM CONFIG MENU

The Load default option allows to load the default set-up parameters.

IV.2. FROM TOOLS MENU

IV.2.1. Rs Check option

The Rs Check option allows to run a grounding resistance measurement for the dipoles.
The screen is the same that the first one appearing after having pressed the key:

In that process, the consecutive dipoles are tested and the resistance value is displayed in kOhm.

Notes:
* In High speed sequence mode, this option is particularly useful as no Rs check process is
performed before running the measurement

* In Manual sequence - Automatic sequence and High speed sequence modes, the Rs

check process can be stopped by the button.

IV.2.2. Remote option

This option allows to use the system in the following ways:

* Connect a modem to the "Com 1" of the unit to be able, remotely, to upload a sequence from
the ELECTRE Pro software and download the data from the PROSYS II software.

For more information, please refer to the on-line help file of ELECTRE Pro and PROSYS 11 software.

* Or, connect a PC directly to the unit ("Com 1") to drive it from a specific PC software

(COMSYS Pro software)
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IV.3. FROM MEMORY MENU

IV.3.1. Store option

After a measurement, one has the choice to store the data directly or not.
If you choose not to store to data (to check them beforewards for example), you’ll have in a

second time the opportunity to store them thanks to the "Memory | Store" menu.

IV.3.2. Store index option

This option allows to select a memory area from which the next measurements will be stored.
This option is useful if you programmed a wake up of the unit (thanks to the "Alarm" options of

the "System" menu (cf. IV.5.5))).

IV.3.3. Delete data option

This option allows to delete some data from the internal memory ; one has just to specify the

block to erase (first and last data point to erase) ; a message will ask you to confirm the delete.

IV.3.4. Undelete data option

This option allows to undelete 1 datum point that have been previously deleted. So, this means
that if some data have been deleted, you’ll have the opportunity to retrieve these data. To do that,
you’ll have to enter the area number of the data point ; a message will indicate if the undelete

process was successful or not.

Note:

This can be done only if you didn’t write into this memory location in the meantime.
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IV.4. FROM SEQUENCE MENU

IV.4.1. Upload (from Pc or SD card) option

The "Upload | From PC" menu allows to load a sequence from ELECTRE Pro software.

The "Upload | From SD card" menu allows to load a sequence from the SD reader.

Selecting this option, a waiting message will appear on the screen ; then, upload the sequence
from the software.

By ELECTRE Pro software, you can create any type of sequence (directly created by the
software, or via Excel).

- Optimized sequences for multi-channel reception

- 2D - 3D or borehole sequences.

For more information, please refer to the on-line help file of ELECTRE Pro software.

IV.4.2. Modify Config option

This option allows to modify some parameters of a sequence:

So, first select in the list the sequence you wish to modify and then, you’ll have access to the
following parameters:

- Tx parameters (cf. I1.1.5)

- Electrode array (cf. 11.1.06)

IV.4.3. Delete option

This option allows to delete one ("One" button) or the whole sequences ("All" button) stored in
the SYSCAL Pro memory.

If you choose "One", you’ll have then to select from the list the sequence you wish to erase.

If you choose "All", a message will ask you to confirm the delete.

Press "Abort" to skip this function and reach the master menu
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IV.4.4. Undelete option

This option allows to undelete a sequence previously deleted. So, this means that if some
sequences have been deleted, you’ll have the opportunity to retrieve these sequences. To do that,
you’ll have to enter the # of the deleted sequence ; a message will indicate if the undelete process
was successful or not.

Note:

This can be done only if you didn’t create any sequence in the meantime.

IV.5. FROM SYSTEM MENU

IV.5.1. Clock

This option allows to program the internal clock of the unit ; the date/time ate stored into the

memory.

IV.5.2. Check Switch option

In that option, one has the possibility to test 1 specific electrode or several electrodes.

- Check 1 electrode:
In that option, one has just to specify the electrode to be switched and create a short circuit
between this electrode and the P2 plug of the front panel : a resistance measurement (in kOhm)

will be performed ; this test allows to check the open line condition on a specific electrode.

- Check all electrodes:

In that option, one has to specify the electrodes to be tested: specify the first and the last
electrode number: in that case, all the dipoles combinations will be tested ; a resistance
measurement (in kOhm) for each dipole will be performed ; this test allows to check the short

circuit condition in a cable.
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IV.5.3. Calibration option

This option allows to run the calibration of the whole channels.

This has to be done after firmware upgrade and also if you have a doubt about the received
voltage levels.

This operation has to be performed without connected dipoles.

After having chosen this option, the following screen will appear:

‘Ch S < L@ | OF £ 2,38
i1 H BLE 1L B, 16
5 1 H B.ET | H B.iT
T 1 H .18 ! L .12
4 7 H LS L I . 1@
= 1 H a.ad 1o Bl 19
& | H B.EE L . 18
T iOH .82 1 H B 14
8 ! H @.35% | H . A9 !
3 ! H G, ad 1oL B, B
iG | H #.56 | H E L
B o= 18,6 0 U o= -1, ] |
| EIRHE e IETYEET= |

The result of the latest calibration is so displayed ; to perform a new one, press "New" button.
The results have to be the following ones:
Sc <1.00 and Of < 2.30 for the whole channels.

Press the "Exit" button to skip this option.

IV.5.4. Format option

This option will re-initialize the unit ; so, all the data and sequences will be lost if you perform

this operation ; a message will ask you to confirm the format.

IV.5.5. Alarm options

This option has to be used to program a wake up of the unit.
This allows to specify the time (hour/minutes) of the wake up (2 wake up can be programmed in
the unit ("Set Alarm 1" - "Set Alarm 2" options)).

After that, the " Start Alarm" option has to be used: the following screen will appeat:
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Set mlarm &

Fop start om alarm 1
di iy LA LT
Rur staeh on slaem 2

T @ OFF

Plocen conneshed

0 L

[ EHRIEE e TR

Then, make you selection by the arrow keys and validate by the key.

60/89



SYSCAL Pro — Uset’s manual

V. FIRMWARE UPGRADE

The SYSCAL Pro unit is programmed in flash ROM.

To upgrade it, an "e-Flash" programmer is supplied with the unit.

This programmer has to be used to upgrade the firmware of the reception (Rx) and the
transmitter (Tx) boards.

A specific PC software, called E-FLLASH, has to be used to perform this process.

Note:
Before performing the upgrade, transfer the whole measurements to a PC.

Indeed, depending of the upgrade version, the memory will be totally erased.
So, after having installed E-FLASH software in the computer (thanks to the "IRIS Instruments”
CD-ROM supplied with the unit), run the "eFlash.exe" file from the installation directory.

For more information, please refer to the on-line help file of E-FLASH software.

After firmware upgrading, we advise to run a calibration of the system (by the

"System | Calibration" menu (cf. IV.5.3.).
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ANNEX 1: EXTERNAL SWITCH PRO BOX

To perform 3D acquisition keeping the capability to use 10 reception channels in switching
mode, an external switching box, called Swizch Pro has been developed.

This external box can be connected to the SYSCAL Pro unit (Standard or Switch version), by a
specific cable connected between the "Extension link" plug of the SYSCAL Pro and the "Link
in" plug of the Switch Pro).

This switching box exists in different versions from 24 to 192 electrodes ; to extend the number
of electrodes several boxes can be connected by specific cables connected between the "Link
out" plug of the previous Switch Pro box to the "Link in" plug of the next Switch Pro box.

The following scheme shows the in-the-field configuration of the electrodes of a SYSCAL Pro

Switch-48 unit with a Switch-48 Pro box:

49 72 73 96
| | | |

Switch Pro 49-96
LINK IN | Oy

1 24 25 48
| | | |

COM 2

SYSCAL Pro
Switch -48

On the Switch Pro box, a display with two keys ("MENU" - "CHANGE") allows to choose the
numbering of the electrodes to make it compatible with your SYSCAL Pro unit.

The "MENU" key allows to reach the "increment node function": then by the "CHANGE"
button, choose the numbering. Press the "MENU" key to reach the "decrement node function".
Then, press anew the "MENU" key to see the type of Swizch box (Pro in standard) ; you can
change it by a Switch Plus box (1 channel switching) to be compatible with a SYSCAL Switch unit.

Note:

The Switch Pro box has an internal rechargeable 12V — 7 Ah battery. As for the SYSCAL Pro, for
security reasons, a ventilation screw is located on the front panel of the Switch Pro box (cf. 1.2.4.).
An external 12V standard car battery can be connected to the front panel ("+" and "-" plugs
(Input 12 V)). If the battery level becomes insufficient (lower then 10 V), a "Low Batt" message

will appear on the screen and a "Switch Error" message will appear on the SYSCAL Pro.
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ANNEX 2: GEOMETRICAL PARAMETERS AND RESISTIVITY

The methods for measuring the subsurface resistivity by DC current injection are all based on the
same principle:

* a current is sent in the ground through two electrodes (A, B - electrodes connected to the
transmitter).

* the current creates an equipotential distribution making it possible to measure a potential
difference between two other electrodes, which are potential ones (some arrays allowing to drive
simultaneously up to ten potential dipoles (P1, P2...P10,P11)).

* an apparent resistivity is then defined by: Ro = K.V/I where K (geometric factor) only

depends on the geometric array of the electrodes in the field and is expressed by:
For the dipole i: Ki = 211/ |1/APi - 1/APi+1 - 1/BPi + 1/BPi+1|
The various configurations only differ by the position of the electrodes with K assuming a more

specific expression.

In regards to the chosen electrode array ( key), one will have several specific parameters to

enter:

Electrode array Geometrical parameters to specify Max. number of dipoles
Dipole-Dipole Xca | A-B Xp1 10
Pole-Dipole Xea | Xpi P1-P2 10
Pole-Pole Xea | Xp1 1
Wenner Mid | AB/3 1
Schlum Mid | AB/2 MN/2 1
Grad. rctgl Xca | A-B Xp1 P1-P2 10
Mixed/Poly-Dip | Xca | A-B Xp1 P1-P2 10
Poly-Pole Xea | Xpi P1-P2 10
Remark:

In the following pictures, the X axis is defined as the AB axis, the Y axis is directly perpendicular

to AB and the origin 0 is taken as any arbitrary point.
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* Dipole-Dipole

Xca

Xp1

- Xca: abscissa of the first current electrode

- Xp1: abscissa of the nearest potential electrode from the AB dipole

- A-B: length of dipoles (current and potential):

|AB| = |P1 P2| = ... = |P10 P11

By setting niD as the distance between the midpoints of the dipoles AB and PiPi+1, we have:

Ki=1nD (niz— 1)

* Pole-Dipole

Xp1

The current electrode B has to be placed sufficiently far from the other electrodes to be able to
ignore 1/BPi (generally 5 times the maximum distance between A and P)

- Xca: abscissa of the first current electrode

- Xp1: abscissa of the nearest potential electrode from the AB dipole

- P1-P2: length of the potential dipoles:

|P1P2| =...=|P10 P11}

Ki=2m/ (1/APi—1/APi+1)
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e Pole-Pole

In this array, the electrodes B and N have to be set sufficiently far from the A and M to be able
to ignore 1/BM, 1/BN and 1/AN (about 10 times the maximum distance between A and M)

B(x) A M N(e0)
|

Xca

Xp1

- Xca: abscissa of the current electrode

- Xp1: abscissa of the potential electrode

K =21/ (1/AM)

e Wennetr

Mid
AB/3

- Mid: abscissa of the centre of MN
- AB/3: a third of the distance between the current electrodes

So K remains constant all along the profile axis.

* Schlumberger

Mid
MN/2

AB/2
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The electrodes keep constant relative positions.

- Mid: abscissa of the centre of MN

- AB/2: half-distance between the current electrodes.

- MIN/2: half-distance between the potential electrodes.
K is a constant of the profile:

If AB/2 =aand MN/2 =)

K=" -b) /2b (f AB/2>MN/2).

* Grad. rctgl (Gradient rectangle)

Y
P1-P2
i
A B
0 X
I I
CA Xp1

AB

In this array, the AB electrodes are fixed and the Pi electrodes are moved parallel to AB inside a
zone located in the central part of AB. This array serves to observe variations in resistivity on a
surface for a relatively high investigation depth without the need to move the current electrodes.

- Xca: abscissa of the first current electrode

- Xp1: abscissa of the first potential electrode

- A-B: length of the current dipole

- P1-P2: length of the potential dipoles

|P1P2| =...=|P10 P11]

Note:

In that configuration, the Y coordinate of the reception electrodes (Pi) can be introduced directly

from the SYSCAL Pro.
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* Mixed/Poly-Dip

This array is similar to the Dipole-Dipole one with potential dipoles lengths that can be user

specified.

Xca

- Xca: abscissa of the first current electrode

- Xp1: abscissa of the nearest potential electrode from the AB dipole
- A-B: length of the current dipole

- P1-P2: length of the potential dipoles

Note:

And, in a second step, you can modify the position of each potential electrode, selecting the

"Move" button after having introduced these spacing parameters.

* Poly-Pole

0 B(t|>0) A P1 P2

Xca

P1-P2

Xr1

This array is similar to the Pole-Dipole one with potential dipoles lengths that can be user

specified.

The current electrode B has to be placed sufficiently far to be able to ignore 1/BPi
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- Xca: abscissa of the current electrode
- Xp1: abscissa of the nearest potential electrode from the AB dipole

- P1-P2: length of the potential dipoles

Note:
And, in a second time, you can modify the position of each potential electrode, selecting the

"Move" button after having introduced these spacing parameters.

Ki=2m/ (1/APi—1/APi+1)
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ANNEX 3: IP PARAMETERS AND CHARGEABILITY

The partial chargeabilities measurements (M;) and the average global one deduced (Mj) give some

information regarding the ability of the soil to charge itself due to a current flow.

The partial chargeability of the window

M; = [ Vdt / TMi.Vun

TM,
i

is measured thanks to the following formula:

And the global chargeability is computed thanks to the following formula:

n

M =2 M TM) / 2 TM;  (n: number of IP windows)

i=1

The discharge phenomena observed during the relaxation time can be described according to the

following curve:

Voltage (mV)

A

h

A%
M,
5/ .
>/ |
\ ‘ Tlme (ms)
—» —r—
Vdly Mdly TM;

Current injection time

Relaxation time

With the SYSCAL Pro, up to 20 IP windows can be used to define the decay curve.
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The number of IP windows available for the measurement depends on the type of IP mode and

on the current injection time:

=> Current injection times available (cf. I1.1.5): 500 ms - 1 s -2s-4s-8s

= Types of IP mode available (cf. II.1.5): Arithmetic — Semi logarithmic — Logarithmic

Cole-Cole - Programmable

For a given current injection time and IP mode, the program will choose automatically the IP

parameters (Mdly, Vdly, TM;) that will be used for the measurement.

Note:

The programmable mode is a mode where 20 fully programmable windows are available. The

operator has to select the delay time (Mdly) with a minimum of 20 ms and the width of each

partial window (TM;) with a minimum of 10 ms. Vdly is automatically determined by the injection

time chosen.

In the following tables, the preset TM; values are given for each IP mode (1 means TMj ...):

¢ Time = 500 ms

Mode [Vdly [Mdly[ 1 [2 [ 3[4 [5]6¢[7]8]ofwo[nn]2]3[4][15]16]17[18]19]20
Arith. | 280 | 60 |40 4040 ] 0ol ool ofJolo[oJoloJoJolo[o]o]o]o]o
Semi | 280 | 40 [40 80 [160] O ool o oJolo[oJololoJoloJo]o]olo
Tog. | 280 | 160 [ 80 [180] 0o JoJo[oJoJololololoJoJoJoJoJo]olo
Cole | 280 [ 160 [ 80 [180] 0 [ ool ofJoJoloJoJololoJoloJo[o|lo]o]o
e Time = 1000 ms
Mode [Vdly [Mdly[ 1 [2 [ 3[4 [5]6¢]7][8]ofw[nn]2]B3[4[15]16]17[18]19]20
Arith. | 580 | 120 | 40 [ 40 | 40 | 40 [ 40 [ 40 | 40 | 40 [ 40 [ 40 [ 40 [ 40 [ 40 | 40 [ 40 [ 40 | 40 | 40 [ 40 | 40
Semi | 580 | 40 | 20|20 |20 [ 2020 [20[20] 204040 |40 ] 40 [ 40 ] 4080 [80 [ 8 |80 |80 |80
Tog. | 580 | 160 [120[220[420] o o J o[ o[ ofJoJolololoJoJoJoJoJo]olo
Cole | 580 | 20 [ 10 [ 20 [ 20 [ 20 [ 20 [ 20 [ 3030 |30 ][40 [ 40 |40 [ 50 [ 50 [50 [ 60 | 60|70 | 80 [ 90
e Time = 2000 ms
Mode [Vdly [Mdly[ 1 [2 [ 3[4 [5]6¢[7[8]ofw[nn]2]B3[4[15]16]17[18]19]20
Arith. | 1260 | 240 [ 80 [ 80 | 80 | 80 | 80 [ 80 [ 80 | 80 [ 80 [ 80 [ 80 [ 80 | 80 | 80 [ 80 [ 80 | 80 | 80 | 80 | 80
Semi | 1260 | 40 [ 40 | 40 | 40 | 40 [ 40 [ 40 [ 80 [ 80 [ 80 | 80 [ 80 | 80 | 80 [ 160 | 160 | 160 | 160 | 160 | 160 | 160
Tog. | 1260 | 160 [120[220[420[820] o o [ o[ ool oflololoJoJoJoJoJo]olo
Cole | 1260 | 20 [ 20 [ 30 [ 30 [ 30 [ 40 [ 40 [ 50 [ 60 | 70 [ 80 | 90 | 100 [ 110 | 120 | 130 [ 140 | 150 | 160 | 180 | 200
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¢ Time = 4000 ms

Mode | Vdly [Mdly | 1 [ 2 | 3 | 4 | 5 6 [ 7 8JofJwl1u]12]13]1a]15]16]17[18]19]20
Arith. | 2620 | 480 [ 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 [ 160 | 160 | 160
Semi | 2620 | 160 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 [ 160 | 160 | 160 | 160 | 160 | 160 [ 320 | 320 | 320 | 320 | 320 | 320
Tog. | 2620 | 160 [120[220[420[820(1620{ 0 [ o J o[ o[ oo JoJofloloJo]Jof[of]oT]o
Cole | 2620 | 20 | 40 [ 50 [ 60 | 70 | 80 | 90 | 100 | 110 [ 120 | 140 | 160 | 180 | 200 | 220 | 250 | 280 | 320 | 380 | 450 | 530
e Time = 8000 ms
Mode | Vdly [Mdly | 1 [ 2 | 3 | 4 | 5 6 778 loJw[unl12]13]14]15]16][17 18] 19 [ 20
Arith. | 5340 | 960 320 [ 320 ] 320320 | 320 | 320 | 320 | 320|320 | 320 [ 320 {320 [ 320 | 320 | 320 | 320 | 320 [ 320 | 320 | 320
Semi | 5340 | 320 [ 160|160 | 160 | 160 | 160 | 160 | 160 | 160 | 320 | 320 [ 320 | 320 | 320 | 320 | 640 | 640 | 640 | 640 | 640 | 640
Log. | 5340 | 160 [120 220420 (820162032201 o J o [ o [ o [ o oo [loJoJof] ool o 0
Cole | 5340 | 20 | 40 | 60 | 80 [ 100 120 | 150 | 180 [ 220 | 250 | 280 | 320 | 360 | 400 | 450 | 500 | 580 | 700 | 850 | 1010 | 1180

About the IP values type, note that the changing "raw (R) < normalised (N)" can be realised

after the acquisition.

The normalization allows to homogenize the data that have been obtained with various injection

and integration times. This is made with respect to a standard decay curve, which is the one

obtained with the following parameters:

Mode: Logarithmic
Injection time: 2000 s
Vdly: 1260 ms
Mdly: 160 ms
TM,: 120 ms
TM,: 220 ms
TM;: 420 ms
TM,: 820 ms

The coefficients to multiply, allowing to go from a type to the

other one, are indicated in the

following tables:
500 ms
Arithmetic Semi logarithmic Logarithmic
R - N N - R R - N N - R R - N N - R
M, 0.72 1.39 M, 0.94 1.06 M, 1.32 0.76
M, 0.60 1.67 M, 0.55 1.81 M, 1.06 0.94
M; 0.75 1.33 M, 0.82 1.22 M; 1.47 0.68
M; 0.88 1.13 M; 1.25 0.80
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1000 - 2000 - 4000 - 8000 ms
Arithmetic Semi logarithmic
R - N N - R R - N N - R

M, 1.08 0.93 M, 0.96 1.04

M 0.56 1.79 M, 0.38 2.63

M 0.64 1.56 M, 0.42 2.38

M; 0.72 1.39 M; 0.46 2.17

M,y 0.78 1.28 My 0.51 1.96

Ms 0.85 1.18 M;s 0.55 1.82

Mg 0.91 1.10 Mg 0.59 1.69

M- 0.97 1.03 M; 0.62 1.61

Ms 1.03 0.97 Ms 0.66 1.51

Moy 1.10 0.90 My 0.72 1.39

Mio 1.16 0.86 My 0.80 1.25

My 1.23 0.81 Mii 0.86 1.16

Mz 1.29 0.77 Miz 0.93 1.07

Mi; 1.35 0.74 Mis 0.99 1.01

Mi4 1.41 0.71 My 1.05 0.95

Mis 1.47 0.68 Mis 1.14 0.88

Mis 1.54 0.65 Mis 1.26 0.79

M7 1.60 0.62 Mi7 1.39 0.72

Mis 1.66 0.60 Mg 1.52 0.66

Mio 1.72 0.58 Mig 1.65 0.01

Mao 1.78 0.56 Mo 1.78 0.56

Logarithmic
1000 ms 2000 ms 4000 ms 8000 ms

R-N|N-RR-N|IN-R|R-N|N-R|R-N|N-R
M, 1.16 0.86 1.00 1.00 0.90 1.11 0.79 1.27
M, 0.72 1.39 0.51 1.95 0.39 2.56 0.29 3.45
M, 1.02 0.98 0.67 1.50 0.47 2.13 0.35 2.86
M; 1.53 0.65 0.95 1.05 0.62 1.61 0.43 2.33
My 1.43 0.70 0.87 1.15 0.56 1.79
M;s 1.37 0.73 0.79 1.27
Mg 1.28 0.78
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ANNEX 4: OUTPUT CURRENT AND VOLTAGE SPECIFICATIONS ‘

The following diagram shows the output current curve (in A), versus the grounding resistance (in
Ohm).
One can note the limit of the output characteristics of the unit, in terms of current (2.5 A) -

power (250 W) and voltage (1000V), in regards to the resistance value.

10.00 ®
. 25A
25
1.00 250 W
1
\
0.10
\\
N 1000V
0.01
10 100 1000 10000 100000

Resistance (Ohm)
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ANNEX 5: BEHAVIOUR OF A BATTERY WITH TIME

The following diagram shows the behaviour of a battery becoming weak with time.

i +<—— Battery level

15V

8V — L

# +—— Injected current

One can note that, before injection, the voltage value is about 13 V.

Then, one can point out that this level decreases regularly with the number of injection realized.
The peaks going up means that just after the injection, the voltage battery increases quickly due to
an instantaneous recharge phenomenon.

When the battery becomes low (9 V), a warning message will appear ; you can continue the
acquisition, but note that if the battery level drops to 8 V (black circle in the diagram), the unit
won’t inject any current ; however, during this time, as the battery has not been used, the
recharge allows to inject the next stack, and so on...

Of course, if the battery is not recharged, after a while no more injection will be done.

By default, whatever the mode used (excepted for the High speed mode) and whatever the
number of stacks selected, the unit will inject by default three pulses:
- If the battery level becomes too low during the three first pulses, the current value will be

erroneous ("9999.00 mA")
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- If that situation appears after the three first pulses, the injected current and reception voltage
values stored will be erroneous but the ratio, so the resistivity, will be correct as the computation
of the resistivity will be done with the current and voltage values obtained when the transmitter

injected propetly.

Note that in High speed mode or in Continuous survey mode, as there’s not the three first
pulses, the current value will be "9999.00 mA" if the situation appears during the first pulse
(positive pulse).

If the situation appears during the second pulse (negative pulse), the current value will be:

I = (I (first pulse) + 9999.00) / 2

Conclusion:
One has to keep in mind that even if a battery has a good voltage value before injection, one has
to be sure of the level during current transmission. So, one can advise to check this value

regularly during injection, with a voltmeter.
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ANNEX 6: SYSMAR OPTION (for the GARMIN GPS 420) — ITEMS REQUIRED

comM1

SYSCAL Pro rear side

to sounder

US plug adapter

12 V charger battery

DB9 male plug — DB9 female plug

Accessories

—
t0 GPS @—__|

to SYSCAL "COM” <

to computer

NMEA DEVICE 2

DB9 female plug — “COM2” plug

to Pc serial port to SYSCAL
(Sysmar Software)

(com2)

“Extension link”

/ optionnal: cf. notice

led

battery charger (12V —
17 Ah internal battery)

Interface box

Vent (don't unscrew)

USB plug — “COM2” plug

to Pc USB port
(Sysmar Software)

to SYSCAL

(com2)

“Extension link”

Remark:

The LED is:

- green above 11.3 V

- green / red winkling from 9.8 to 11.3 V

- red below 9.7 V (recharge the internal
battery)
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ANNEX 7: COMSYS PRO OPTION — ITEMS REQUIRED

The USB Comsys module is an accessory of the Comsys Pro utility package.

This package contains also a set of communication cables, a 12V battery and a charger.

This module has to be used for real-time communication between a SYSCAL Pro unit and a computer
running with the Comsys Pro software.

This module allows an electrical isolation about the PC connected to the mains.

Note:
The module has to be supplied by its own 12V separate battery ; neither use the external
battery supplying the Tx part of the SYSCAL Pro ; this would induce some high disturbances

on the measurement).

to 3 pins plug of

Syscal Pro ("Com") \

to 12V separate

battery \

Rear side of the module with Pc USB cable plug

plugs for battery connection

Comsys module

12 V battery 12 V charger battery

PC — Comsys module USB cable

o

to USB port of PC to Comsys module

Supplying pack

supplying cables US plug adapter
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ANNEX 8: INITIALIZATION TROUBLE

If, after a switch on of the unit, the introduction of the serial number is requested, it means that
the unit has been te-initialized.

Then, enter the serial number written on the sticker of the unit, and after validation, the following
message will appear:

"Format... Please confirm. Yes or No"

Then, in that case press "No" (if not the data stored will be automatically deleted).
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ANNEX 9: WIRING DIAGRAM OF SWITCH CABLES

Keep always the plugs of the cables and the bases of the connecting box and Syscal unit perfectly
dry (no contact with the ground and closed with their cap) to avoid arcing between pins while
high voltage injection, which would damage them.

If necessary, use a humidity remover (WD40 type) for a deep drying of the plugs and bases.
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM UNIT

48 ELECTRODES - 5 METERS SPACING BETWEEN TAKEOUT

In the field configuration (2 cables with 24 takeout)

3m 5m
<«-> t---->
. _________________________________________________
#1 #2 #3 #22 #23 #24 #25 #26 #27 #46 #47 #48
SYSCAL Pro Switch
26 pins male plug SWITCH Fro

Wiring diagram of a switch cable (24 electrodes)

26 pins male plug ref.:
851 06A 16 26 P PG 50
Cap ref.:

BF N PT 16

26 pins female base ref.:
85102 E 16 - 26 S 50
Cap ref.

BECN 16

[N HEHHHEHEEE A E AT EE

1

HEHHHHHHHHHEE A HH N

26 pins male plug 26 pins male plug
GO o 3 O D E G GE 6 EE EE EE EE E G N E EE E EE EE
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM UNIT

48 ELECTRODES - 10 METERS SPACING BETWEEN TAKEOUT

In the field configuration (4 cables with 12 takeout - 2 connecting boxes)

55m 55m
<“--» «--->
— - o ——— - - a
#1 #2 #12 #13 #36 #37 #47  #48
I I SYSCAL Pro Switch
26 pins male plug Connecting box S
Wiring diagram of a switch cable (12 electrodes) Wiring diagram of a connecting box
3, 9 ] O a
Cet {x] C] R
[, i =] 7] a
[El o {H] a3 7]
[t =y &1 E E
26 pins male plug ref.: % 2 % % %
851 06A 16 26 P PG50 [T} 5] — —
Cap ref.: (3, g {<] 3 V]
BF NPT 16 = o =] — —
£, —{] m =
26 pins female base ref.: [} {n] ] A
85102E 16-26S50 LBl 7] = =
B E E —_ —
Cap ref.: 0 = R C
BECN 16 = I 5] D]
[ o] LT LE]
o ] L 5
[, {w] L. LG
(S x] ] El
(KA ] B3 L
[z1 {z] Y LK
Gl =] 2 | L1
51 [521 [E3] [E4 [55] [57] 511 — L
550m 10m 10m 10m 10m 10m 10m 10m 10m 10m 10m 10m 550m
26 pins male plug 26 pins male plug 26 pins female base 26 pins female base
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM

72 ELECTRODES - 5 METERS SPACING BETWEEN TAKEOUT

In the field configuration (4 cables with 18 takeout - 2 connecting boxes)

3m 3m
<“--» *---> 4--5-r-n-->
—_— - O ———— O—-------
#1 #2 #18 #19 #54 #55 H#11 #7172
I SYSCAL Pro Switch
_ _ SWITCH Pro
41 pins male plug Connecting box
Wiring diagram of a switch cable (18 electrodes) Wiring diagram of a connecting box
‘ 7] o
=1 = 2] [}
= = o [+
= o 0] (1]
i3 o a n
3 W LF 1
=1 o o] n
41 pins male plug ref.: - T £ ]
85106A 2041PPG50 = N £ <]
Cap ref.: o = m! [+
BF NPT 20 4 = o o
o = 2 ]
41 pins female base ref.: = = = ]
851 02 E 20 - 41 S 50 - - o 7]
Cap ref.: | Co - -
BECN 20 = = =] =]
=1 o i L
=1 A F P
= o o T}
= o B o
K Lo o B
b KN L1 L=
= = <] B
N 0 K2 Ll
o KN Lo a
it Lz L0 -
., A ER ]
= ~ H @
43mE:IEMEJSMEJSmE]5ME]MEJMEEMEJME]MSMEMMMM\EMMMMi i i
41 pins male plug 41 pins male plug 41 pins female base 41 pins female base
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM

72 ELECTRODES - 10 METERS SPACING BETWEEN TAKEOUT

In the field configuration (8 cables with 9 takeout - 6 connecting boxes)

55m 55m
“«--» “«--»
. [R——

#1 #9 #10

41 pins male plug

Wiring diagram of a switch cable (9 electrodes)

sm ‘1Dm‘1Dm

10m

0m

10m

10m

10m

#18

|

#19

Connecting box

10m

&m

41 pins male plug ref.:

851 06A 2041 P PG50

Cap ref.

BF N PT 20

41 pins female base ref.:

85102 E 20 -41 S 50

Cap ref.:

BECN 20

22 [T [ofe [ o [e o] o o= [<[E[<[c =[] o [o]z] =] [~ [0 [n[r[o]c]o] ]

A= e e[ Mo [o]o [o e [ [ =] [ [o]o [o] [ {e]=]]

41 pins male plug

41 pins male plug

#36 #37
SYSCAL Pro Switch

SWITCH Pro

Wiring diagram of a connecting box

Eil=E-=le L el e L= <] =l <] -l el =l =l =l =] -T=] < [=l el ~lmlof o] =1 >]

Elelelslm=lol=l-I=l-l=l=l=[=]«[J=[<|sl=]<~=[=]-1=]- [l =0 F0-]2]=]

41 pins female base

41 pins female base
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM UNIT

96 ELECTRODES - 5 METERS SPACING BETWEEN TAKEOUT

In the field configuration (6 cables with 16 takeout - 4 connecting boxes)

3m 3m
“--» *-->
R e —— - —— e — —
#1 #16 #17 #32 #33 #48 #49 #96
I I SYSCAL Pro Switch
_ SWITCH Pro
55 pins male plug Connecting box
Wiring diagram of a switch cable (16 electrodes) Wiring diagram of a connecting box
O g g 8
B 0 R 0 -}
G - H 8
o : I o 8
— — "_n['{ 7]
E T} 0 : =
0 T B B
B " n a g
55 pins male plug ref.: T i n :
851 06A 2255 P PG 50 i 4 y EI o
Cap ref.: e = . (] o
BF N PT 22 = - = . -
55 pins female base ref.: 0 g 7 - E
851 02 E 22 -55S 50 ] i [n] o o
Cap ref.: 7 0 ] a o
BECN 22 D T 5] ? é
B 4] 8 g
g o
1] [s2] [s3] [s4] [s8] [ss] [s7] [s8] [s9] [so] [stn] [ste] [sws] [s4] [St8] [StG E E
55 pins male plug 55 pins male plug é E

55 pins female base 55 pins female base
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM UNIT

96 ELECTRODES - 10 METERS SPACING BETWEEN TAKEOUT

In the field configuration (12 cables with 8 takeout - 10 connecting boxes)

6m 6m
“«--» “«--»
A - -~ —  ——-----mmmoommoooooes — —
#1 #8 #9 #16 #17 #24 #25 #32 #33  #40 #41 #96
I I SYSCAL Pro Switch
SWITCH Pro
55 pins male plug Connecting box
Wiring diagram of a switch cable (8 electrodes) Wiring diagram of a connecting box

o H
(<} o
A 0 H o o
- : g B
— — Tl e
¢ 7 F ]| b B
55 pins male plug ref.: I - E ~_E— =
851 06A 2255 P PG50 T 0 o
Cap ref.: L= L b L2 o o
BF N PT 22 IF o c o 8
55 pins female base ref.: 'i F | B | f,, 3
851 02 E 22 - 55 S 50 “H | A | -] =}
Cap ref.: — I e — o EI
BECN 22 Ll || o -
 [s1] [s2] [ss] [s4] [s5] [s6] _ - =
Bm 0m  M0m  M0m  Wm  Wm  10m  10m Bm o o
55 pins male plug 55 pins male plug E E
= o

55 pins female base 55 pins female base
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SWITCH CABLE OF A MULTI-ELECTRODE SYSTEM UNIT

120 ELECTRODES - 5 METERS SPACING BETWEEN TAKEOUT

In the field configuration (12 cables with 10 takeout - 10 connecting boxes)

61 pins 61 pins

female base female base

3m 3m
“«--> “«--»
- ——A— - -~ - -meo-meooemeooeo- — =
#1 #10 #11 #20 #21 #30 #31 #40 #41 #50 #51 #120

I I SYSCAL Pro Switch % g
_ SWITCH Pro [<] e
61 pins male plug Connecting box (=} £
Wiring diagram of a switch cable (10 electrodes) £l E
0 i | K| . . é o
o 5 v Wiring diagram of 5 o
61 pins male plug ref.. "¢ F O | H | V] o
scit ?Sf 2461P50 0 : (G| a connecting box o
BF NPT 24 LE L i LF B o
F] T+ £ 3 -
61 pins female base ref.: 75 | — D | (2} 0
851 02E 24 61 S 50 P = = o -
Cap ref.: — — i — e o)
BECN 24 =k 1 s s L o ol
K] 0 s R o
- [s1] [s2] [s3] [s4] [ss] [se] [s7] [s8] HL ;L' | 8 8
3 A m A1 A m A1 A m A1 A m A1 A m 3m LT %,
61 pins male plug 61 pins male plug E E

HEEHBEHHBE
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ANNEX 10: GPS DATA FORMAT - NMEA 0183

NMEA is a standard protocol, used by GPS receivers to transmit data.

NMEA output is RS-232 compatible (4800 bps - 8 data bits - no parity and one stop bit).

NMEA 0183 sentences are all ASCII ; each sentence begins with a dollarsign ($)

and ends with a carriage return linefeed (KCR><LF>) and data is comma delimited (all commas
must be included as they act as markers).

Following the § is the address field aaccc. aa is the device id. GP is used to identify GPS data.
Transmission of the device ID is usually optional. ccc is the sentence formatter, otherwise known

as the sentence name

Sentence :

$GPGGA,hhmmss.ss L1 a,yyyyy.yy,a,x,xx,x.x,x.X,M,x.x,M,x.x,xxxx*hh

1 = UTC of Position

2 = Latitude

3 =NorS

4 = Longitude

5 =EorW

6 = GPS quality indicator (O=invalid ; 1=GPS fix ; 2=Diff. GPS fix)
7 = Number of satellites in use [not those in view]

8 = Horizontal dilution of position

9 = Antenna altitude above/below mean sea level (geoid)

10 = Meters (Antenna height unit)

11 = Geoidal separation (Diff. between WGS-84 earth ellipsoid and mean sea level. - = geoid is
below WGS-84 ellipsoid)

12 = Meters (Units of geoidal separation)

13 = Age in seconds since last update from diff. reference station

14 = Diff. reference station ID#

15 = Checksum
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ANNEX 11: SD CARD Reader

A SD CARD reader developed by IRIS can be connected to the serial port ("coml") of the

Syscal Pro so as to load sequences and download data without using the computer in the field.

The reader is supplied with 2 R6 cells.

When connected to the PC, by the USB port, the IRIS SD CARD reader is recognized as an

external device — so, files can be copied easily in the explorer window.

Here is the meaning of the led colors of the SD reader:

Status Meaning
Steady Green (>3s) Ready: waiting for transfer
Steady Red (>3s) Error (SD Card missing or full, low battery, communication error)
Orange Initializing SD card before transfer
Red/Green Flashing Initializing SD card, browsing card, getting free space (if the card
has just been formatted, it can take tens of second
Fast Green Flashing Transferring data
Fast Red Flashing Writing data on SD Card
Slow Green Flashing Transfer terminated, user can disconnect the SD reader
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For the Syscal pro, the IRIS SD card reader is able to read the following extension files:
. pro: data downloaded from a Syscal Pro

. 8qz : sequence created by Electre Pro

. sds : sequence created by Electre Pro and converted to the "sds" format

20 characters is the maximum number for the file names in the SD reader.

Note:

If the SD card contains "sds" and "sqz" files, they will be both displayed — but, as soon as one
"sds" file has been transferred, the "sqz" files won’t appear anymore (because, with time, the
"sds" format is the one that will become the standard format for the Syscal Units) - (it contains all

the information of the sequence whereas the "sqz" contains a part of the information).

Remarks about the version numbers:

Electre Pro software (from V.1.6) can generate sequences with the "sds" format

Prosys II software (from V. 2.29) can read the dataset extension ("pro").

Syscal Pro (from V. 4.3.0 for the Rx) can upload sequences from the IRIS SD reader or can
download data files to the IRIS SD reader.
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