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Thank you for buying a SEFRAM recorder and for yust in our company. The main goal of our variteens (engineering office,
production, commercial, after sales...) is to meefryequests as much as possible while designingipddting high-tech products.

You will find with a recorder a CD-ROM including:

The instruction manual of the 8460/DAS1600 and D@BBASS801 recorders

The "SeframViewer" software for printing and treatrecord files under WindoWs

We ask you to read carefully this instruction mdriaaan optimal use of your recorder.
For any additional information, our teams are atrygisposal:

+33(0)4 77 59 01 01

Sales service e-maflales@sefram.fr
After-sales service e-magav@sefram.fr
Technical support e-masupport@sefram.fr

Fax: +33 (0)4 77 57 23 23

Web:www.sefram.fr

Copyright Sefram, 2016. All rights reserved
Any copy of this document, total or partial, re@sithe authorization by Sefram.




GUARANTEE

Your instrument is guaranteed for two years fooladnd parts against any manufacturing defect arfdfetioning hazard. This guarantee extends

from the delivery date and ends 730 calendar degs. |

In case of guarantee contract, this will cancekplace these guarantee conditions here above.

The guarantee conditions by SEFRAM are availabletran websitewww.sefram.com The general guarantee conditions should prevaithz
following conditions that they sum up.

This guarantee does not cover the result of angrahal use, handling mistake or mistake in the gi@i@nditions outside the defined range.

In case of application of the guarantee, the usalt seturn, at its own expenses, the relevantiappé to our factory:

SEFRAM Instruments & Systemes
Service Apres-Vente
32, Rue Edouard MARTEL
BP 55
42009 SAINT-ETIENNE CEDEX 2

And add a description of the observed breakdowthdappliance.

The standard supplies provided with the appliarwablés, outlets...), the consumables (batteries .d)tha optional supplies (suitcases...) are
guaranteed for 3 months against any manufactusect

Such items as a LCD screen or a touchpad are geadhanly for a normal use.
The guarantee does not cover wearing, accidergakbror consecutive to a shock or any abnormal use.

The factory options integrated to the appliancegaranteed for the same duration as the applitselé

In case of replacement or repair of the produet rémaining guarantee duration shall be:
- The remaining duration of the guarantee if the iappk is still under guarantee
- If the guarantee duration is less than 90 days;dpkaced part is guaranteed for 90 days

Any replacement part becomes the property of tiee asd the exchanged parts become the propertiZ[6REM.

In case of intervention by an insurance comparg/ pitoduct becomes the property of the insurancepaasnupon its exclusive request. Else, it shall
remain property of the user.

The guarantee covers exclusively the materials faatured and provided by SEFRAM.



Any intervention by the user or any third partyhwaitit prior authorization by the company voids tbargntee.

The user shall be responsible for the return ofaipliance to our site. Hence, it shall provide doconditioning that shall correctly protect the
appliance while shipping. It shall subscribe, sitotvn expenses, any insurance required for thepah

The SEFRAM company reserves the right to refusepaoguct wrongly conditioned and not to take inrgesany break consecutive to the transport.
Particular case of the battery: There is a Li-iattdry as a standard equipment of this applianahall not be transported outside the applianceol
case shall the user replace it. Its replacemetiaiactory is necessary to check the charge syatehthe protective securities.

What to do in case of malfunction?
In case of malfunction or for any advice for udeage contact the technical support by SEFRAM umsénts & Systemes:
A technician shall answer you and give you anyrmiation required to solve your problem.

What to do in case of failure?
In case of failure of your appliance, please cdritae technical support:

Some advice!
Some technical help!

SEFRAM Instruments & Systemes commits itself tgphgdu on the phone about the use of your appliance.
Please call or Technical Support:

Or e-mail:
support@sefram.fr

We thank you for your trust.



METROLOGY

The meteorological conditions of your measuremesiriment are defined in the specifications of ttoce. Climate and environmental conditions
restrict the specifications of your recorder. SERRA&hecks the characteristics of each appliance lpnene on an automatic bench during its
manufacture. The adjustment and control are gueedninder conditions of the 1ISO9001 certificatignfdrcilities in connection with the COFRAC
(or equivalent in the context of ILAC reciprocity).

The specified characteristics are considered stabke period of 12 months from the first use undemal conditions of use.

We recommend a check after 12 months and max. 24hmof use, then every 12 months after 24 months.

For any check of the characteristics, the followawgrage climate conditions shall be maintained@23°C — 50(+20)%RH). The recorder should
have been working for 0,5 hour before check.

We recommend that you have this control made byatier-sales service (Service Apres-Vente) forlibst service and preservation of the measuring
guality of your instrument.

When a recorder returns to SEFRAM, maximum senggeovided with internal updating according to thquired adjustments and software updates.
In case of shift in the characteristics, your imstent shall be adjusted to recover its originarabizristics.
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Important information

1. IMPORTANT INFORMATION

Please read carefully the following instructions b@re using your recorder.

1.1. Particular precaution measures
Do not usethe product for any other use than specified.
Use normalized cableso connect the appliance to the measurement points.
Use the provided power cabléo avoid any degradation of the appliance and gueesits characteristics in measurement.
To prevent any risk of electric shock do not plug or unplug the measurement cables whenected to the power supply.
Do not use in a wet environment.
Do not use in an explosive environment.

In case of defect or for the maintenanceonly a qualified personal should be allowed tokvan the appliance. In this case, it is necestary
use Sefram spare parts.

Do not open the appliancavhen live.
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1.2. Security instructions

For a correct use of the appliance, the users abide by the security and use requirements asidedan this manual.

Specific alert signals appear all along this manual

In case of need, there are alert symbols on thkasmgp:

This is a CLASS 1 appliance: in case of any eleatior external defect during use, the currenvéceated to the earth to protect the user.

w' You MUST NOT disconnect the protective of the appliance.

1.3. Symbols and definitions

Symbols appearing in this document:
w, Caution: potential danger for the user.

w Attention: potential danger for the appliance and/or the eoted equipment.

ol
L Remark: important information.
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Important information

Symbols on the appliance:

& Danger (High Voltage):immediate corporal danger.

& Attention: refer to the instruction manual. Potential damdgdbe appliances connected to the instrumerd tre instrument
itself.

1

Earth: accessible parts connected the earth of the agglia

1.4. Conformity and limitations of the appliance
The 8460/ DAS1600/ DAS800/DAS801 recorders areaonto the norm CEI 61010-1 (2001-02).

See chapterTechnical specifications'.

w Attention: Never apply a voltage higher to the maximum adihle voltage between the channels and betweearmehand the
earth.
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2. PRESENTATION

2.1. GENERAL

The 8460/DAS1600/ DAS800 and DAS801 are programenaddorders that allow to measure and record wedtagtensities, temperatures etc.... as
well as on 16 logic channels.

The DAS1600 can be configured with 6 boards maxinfi@xchannels max), universal isolated or isolateain gauge, or non-isolated multiplexed.
The DAS800 has not an integrated thermal printdr@ossesses just 1 board.
The 8460 can be configured with 3 boards maximum.

You have 3 available types of inputs:
- isolated universal inputs through 6-channel modupeto 6 modules
- non-isolated differential inputs, multiplexed thgbul2-channel module, up to 6 modules
- isolated strain gauge through 6-channel modules
- 1000 V inputs through 6-channels modules

Several work modes are available:
- a Memory mode for acquisition on internal fast meyno
- a File mode for acquisition on an internal hardelor USB stick
- a Template mode for acquisition on a pre-recordatptate
- a Circuit Analysis mode to make measurements ogithait

Only the File mode is available for the DAS801.
The "operator-recorder" dialog is made easier thaokery clear menus on a wide LCD screen. Thesareanent parameters can be easily

configured: you can do it with the keyboard ontitnéch screen, with a stylus or with a mouse anexa@rnal keyboard.
The recorders can be fully programmed through BE#tdmk.
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2.2. DESCRIPTION
The recorders have the same input-output conneatotise rear side.

1- a RJ45 connector for the ETHERNET 10/100/1000BastTface

2- a SUB-D 15-pin connector for monitor output

3- 4 USB-2 ports at the rear and 2 USB ports at tlge éof the DAS800/DAS801/DAS1600

4- a SUB-D 25-in connector for the 16 logic inputs éimel alarm outputs

5- access to the 3 A, B and C input modules (isolatatbn-isolated according to the configurationhed appliance)

6- an earth pole

7- Power supply ON/OFF switch. In the case of a dewiitk the battery option, this button doesn’t swit@N or OFF the DAS but only
switch on or off the battery charge.

8- a mains plug

9- (Battery option) Device ON/OFF.

10-(IRIG option) BNC plug to connect the external IR#Gck

Isolated universal input modules have 2 safety iteala for each input:
- 1 redterminal: “+” input
- 1 black terminal: “-” input

Non-isolated differential input modules have 5 scterminals for each input:
- 2 terminals marked as “+” and “-” for the voltaigeut
- 2 terminals marked as “I+” and “I-” for the PT1D(put
- 1 earth terminal connected to a ground

For other input/output poles, see chapbeputs/Outputs”.
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DAS1600 — DAS800 —-DAS801
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2.2.1. Description of the screen a 6 The different zones on the screen:
@ @ 1- STATUS: acquisition mode, acquisition
/ status or printing status

2- VALIDATION: selection of the channels

Record:(20 S) / Y 10.02:16
W Stopped g’g @ o IE @ % HOME to use

3- CHANNEL: name of the currently used
channel
N . 4- PARAMETERS: name of the modifiable
A 1 :Channel A 1 olor :| Thickness : .
parameters and their current values;
) ) ema - 5- PRINTING SCREEN: for displaying the
: Type: Voltage Direct [ Modify ] &nsnrl] Filter —'x! Without recorder on screen p y g
: i , : : 6- COPY CHANNEL: copies the
range T configurations of a channel to the selected
Centre zero : Channels
position : 1‘ @ nn 7- LOGIC INPUTS: real time status of the
logic channels

7

[ Trigger T1 | soo.0mv 8- MODE: current mode (here Memory
' _ mode)
D Taser 12 9- ANALOGIC INPUTS: bargraph of the
current values of the inputs
10-MAIN MENU: gives access to the main
i S ‘%ﬁ] menu to change the mode, the function,
L access to the notice...
oo 11-GRAPHICAL ZONE: visualization of the

1 printings
g ol v T . 12-SHORTCUTS

®
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2.2.2. Bar graph patterns

The bar graph, located in the screen’s left cormas, two different running mode depending on thalmer of board connected to the device

= Lessthan 3 board connecte : All the channels are displayed
= More than three board connected A nfw menu appears at the bar graph top lettingcpmose between three different channels groups

Visualization modes:

1-SORT BY BOARD: Choose the board from
which you want to display channels

2-CHANNELS ON: Only selected channels will
be displayed

3-FUNCTIONS : Only mathematical channels
will be displayed

;L_j.

H BB

¥

Page 2.6



Presentation

2.3. SCREEN KEYS

j>- User manual
=
tf!) Setup
| YU
. Channel
0):
..II Validity
©
‘ @l Setup
Analyzer
POWER

Trigger

« USER MANUAL » key: display of the instruction manual

« LOGIC CHANNELS » key: configuration of the logic channels

« CONFIG » key: general configuration of the appliance dlaage, date and time, alarm outputs, software epda}

« CHANNEL » key: access to the parameters of each chamelsss to the functions between channels

«VALIDITY » key: selection of the channels for each acgais{ion paper, screen, internal memory or file)

« SETUP ANALYZER » key: configuration of the parameters for cirantalysis

«POWER ANALYSIS » key: launching measurements of power, harmonufsthe circuit

«TRIGGER » key: launching parameters of the acquisitiomsp@per, internal memory or file according to therent
MODE)

Page 2.7



Presentation

«REPLAY » key: display on screen of the acquisitions d@erimal memory or file, measurement cursors, zoom,
calculations

» «Start/Stop » key: launching of the data acquisition underah&ODES

«MODE : MEMORY » key: configuration of the parameters of measurgmexord into internal memory

«MODE : FILE » key: configuration of the parameters of measurgmezord on file

«MODE : GO/NOGO » key: configuration of the parameters of measurgmezord into internal memory under a

template

« XY » key: real time display on screen of the validatleannels in XY mode

«F(t) » key: real time display on screen of the validatieannels

C » key: real time display on screen of the digitalses of the validated channels

‘ @ Replay >
‘ @ Start/Stop
e MODE : >
MEMORY
gﬂ\ MODE : >
= FILE
g MODE : >
GO/NOGO
XY >
F(t >
DMM Numeric
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Specific to 8460:

MODE :
(=2

DIRECT MODE " key: configuration of the parameters of the mlin real time on thermal paper

‘ -l Papier

“PAPER”: parameters of the outline on thermal paper
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2.4. UPDATING THE INTERNAL SOFTWARE
The internal software is regularly updated withatgst evolutions. These updates are availabeuonvebsite.

To update the software, copy the file provided ardJSB stick. Plug it on one of the USB portshattear of the appliance.

Press th Ui
| jJJ Setup

ey,khen select theModification Version/Option » parameter line and validate&Charge ».

A window pops up; selectrodify » on the line Modification Version ».

Modification Version [ Modify ]

The internal software copies automatically the neglfiles to the new version.

Turn off and on when the update is finished.

2.5. USE OF THE 8460 STAND

The stand below the 8460 recorder allows usingrnsteument vertically with a slight slope backwafdsa better visual comfort.

CAUTION : You must lock the stand.
w To do this, when it is in place, press hard onupyeer sides in order to block it on its means tdmrgon.
To close it, pull both sides simultaneously.
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3. SET-UP AND PRECAUTIONS OF USE

3.1. 8460 Installation of record paper

The thermal paper required to 8460 is delivereth wisharpened end to make its installation easier.
In a case of used roller, it is recommended to giagain this shape.

NOTE: only one face of the paper is sensitive ihaamal way. Reversing during the installation waélult in the absence of any writing.
Actions to perform:

- Tip the gate towards you

- Introduce the paper axle in the roller

- Put the paper axle set and the roller at the bottbthne tray. The “no of ref” inscription must be the left.

- Introduce the paper tip in the crack noticed onstlaénless steel tray.

- Get back the paper by the tip above the feed rdildow the small ruler that cuts the paper.

- Pull the paper of few centimeters to place it goad way.

- Close the table

A bad unreeling of the paper may be harmful for
the motor and the thermal print head. So instakry
carefully.

The recorder must always have paper in it becdese t
Installation of the paper roller thermal print head is damaged by a prolonged direc
contact with the roller.
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Recordings Storage precautions

In order to preserve the quality of paper recorsljrigis recommended to observe the precautionseif
- Plastic pouches are forbidden
- Store away from the light and in a dry and fresdtel

It is recommended to use cardboard pouches.

3.2. POWER

The recorders work on normalized mains (See chd@ehnical specifications).
They are designed for indoor use.

& MAINS CONNECTION

These instruments must be connected to the mathgha provided cord.

& SECURITY

These instruments asecurity class laccording to the classification CEI1010 (NF EN BapSecurity rules for electrical appliances for
measurement, regulation and laboratory.

They must be powered ob a 1-phase circuit accotditigeinstallation category Il (overvoltage category).

& GROUNDING

These instruments must be connected to the eattththd provided cord.
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It is FORBIDDEN to interrupt the grounding inside or outside th&rmment: it would make the instrumd@ANGEROUS.

auxiliary protection earth and the power cord’'dlear

C In case of more than three 500V board are pluggéidet device, it isobligatory to connect the two protection grounds (th
The interruption of one of this ground, in the aevor outside the deviceBHORBIDDEN and make iDANGEROUS..

(4%

& The use of the battery requigaperatively to plug the device’s protection earth or the postgiply wire for safety reasons
For the devices plugged to 500V board the maximumbrer of board authorized is lowered to 3..

3.2.1. Turning on the instrument
You turn the recorders on at the rear of the app&aby triggering th©&N/OFF switch to 1".

Battery option: press the (9) key at the rear efitfstrument to start and stop the recorder. Téysatlows you to start the appliance by supplying i
directly with the battery if the mains switch (indtion 7 on the figure) is on 0 or with a main poagpply if the mains key is on 1.
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The switch (1) must be on 1 to charge the battdrgnathe instrument is switched on or switched off.

After starting up the internal software, the reeordisplays a homepage specifying:

- the software version: Version x.y
- the number of channels: 6, 12, 18 or more

Then switches automatically to a visualization medt) » or «XY » (oscilloscope).

3.3. CONFIGURATION AT START-UP

At power up, les appliance starts with the configian at the latest stop (voluntarily or after powkortage).

| A If the configuration has changed at the power-optact the after-sales service.
1

If the initial configuration is wrong, you can dtarith the default configuration:

You must then press several times the top righth@Bppliance at the start-up until the homepagestup (at the place of the main Menu key under
normal conditions).
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3.4. CONNECTION TO THE MEASUREMENT NETWORKS
3.4.1. Connection:

Strain gauge input module:

: measurement input —

: measurement input +

: ground of the measurement drawer (connectidgheotable shield)
. - pole of the powering of the strain gauge bei¢d.V or -2.5V)

. control of the powering — of the field (6-wireone)

: + pole of the powering of the strain gauge beidglV or +2.5V)

. control of the powering + of the field (6-wireoate)

. |+ pole

vk ||

E
Ev

+

1
[=-TNC N - N R N 2 R Y

H
+

O~NOOTA~ WNPFP

Non-isolated differential input module:

1 1: measurement input +

2: measurement input -

3: ground of the measurement drawer (connectigheo€able shield)
4: 1+ pole

5: |- pole

o Wk

3.4.2. Voltage measurement

Isolated input module 500V:The voltage measurement is made between the teblack poles of the inputs with wires equippedwnitale security
banana plugs (according to CEI 1010).

Isolated input module 1000V: Voltage measurement isxade between the red and white poles.

Non-isolated differential input module: The voltage measurement is made between the andl x - » poles of the inputs with wires on thegcr
terminal block.

Isolated strain gauge input moduleThe voltage measurement is made between the antl » » poles of the inputs with wires on the screnminal
block.

Page 3.5



Set-up and precautions of use

3.4.3. Temperature measurement with a thermocouple

Isolated input module The voltage produced by the thermocouple effatstrbe measured between the red and black potes ecbncerned input.
To guarantee a right measurement, connect dirbotly ends of the thermocouple cord on banana pRIgg.these two banana plugs onto the input
you want with respect for the polarity.

15 Do not use male banana plugs for welding: the settlpmint would alter the thermocouple effect,

Non-isolated differential input moduleand Isolated strain gauge input moduleThe voltage produced by the thermocouple effagitrbe
measured between the « + » and « - » poles ohfhdad with wires on the screw terminal.
To guarantee the right measurement, plug directti bnds of the thermocouple cord on to the inputwant with respect for the polarity.

3.4.4. Gauge strain measurement

Wiring of a complete 4-wire bridge:
Programming the channel in « gauge » « completigbn> type (see chapter Channel)
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Wiring of a complete 6-wire bridge:

Programming the channel in « gauge » « completigbr> type (see chapter Channel)

Wiring of a half bridge:

Programming the channel in « gauge » « half bridtyge (chapter Channel)
The other half bridge is internal to the applia(@eesistances 1k 0.1% 10 ppm)

R+

=+

E
E

=+
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3.4.5. Temperature measurement with PT100 and PT100 O

The PT100 probe must be connected on the « I+ xand poles (1 mA current generator output) (il @round for the input strain gauge module).
The PT100 probe is only possible on the isolateadirsgauge input module (0.1 mA output).

The voltage produced by the PT100 must be meas@t@eeen the « + » and « - » poles with one of dlleiing assemblies: 2 wires, 3 wires or 4
wires. The 4-wire mounting makes the measuremdoevadependent from the resistance of the line.

2-wire mounting:

3-wire mounting:

You only have to select the type of measuremenOBT1
2, 3 or 4 wires on the configuration of the cormesting
channel; See chapteiGhannels».

(PT100 3 wires not possible on the isolated stgaunge
module input)

4-wire mounting:
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3.4.6. Intensity measurement
Isolated input module it is possible to make intensity measurementh aghunt between the red and black poles of the treatadt.inp

Non-isolated differential input module: it is possible to make intensity measurementh a#thunt between the « + » and « - » poles of the treated
input.

In this case, select theurrent" type in the parameters of the selected channel.
Connect the measurement wires to the poles oftitiets
The results are displayed directly in A or mA aclog to the caliber of the selected channel.

3.4.7. Earth

For measuring very low voltage values, the probddine parasite voltages induced by electromagiietits or ordinary mode voltages are all the
more important than the selected sensitivity ifihigence, it is important that the outer cablescareectly settled.

There are various causes to such difficulties:

- uncertainty about the true origin of the disturbuandtages and impedances

- uncertainty about the parasite capacities of ttmuits and cables

- no access to the point of injection of the ordinawgde voltage from the circuit providing the sigtatecord
- non-conformity of some appliances to the valid n®rm

- Sometimes, ignorance of the source impedancesdigimals to record.

T 1S ADVISABLE TO RESPECT THE FOLLOWING PRESCRIPTIO NS

1/ themechanical groundingsof every appliance must learthed.
The mechanical grounding of the recorder is coratetd the earth through the cord of the mains amkh to the protective wire.
However, if the other appliances of the mountinghdbinclude this possibility, it is advisable tatlger their mechanical groundings with the one of
the recorder, since it is available on a busheatdar of the appliance.
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Set-up and precautions of use

2/ If the source of the signal to record hdsvainternal impedance you will usetwisted wires. If the source of the signal to record has highrnal
impedance you will useshielded wires

3/ When gathering the groundings of the variousig®f the measurement chain, you'd better chedkitieae is no differential ground potentials
between them in order to prevent any short-cirdnitase of doubt, use a voltmeter to measureet afacing a weak charge (i.e. @kbetween the
poles.

3.5. Routine maintenance

The maintenance is not restricted to cleaning thiside of the appliance. Any other operation rezgisome qualified personal.

w, Unplug the appliance before any intervention.

Do not leave water flow into the appliance, to gm@vany risk of electric shock.
Regularly clean the recorder in respect with thi®fang instructions:
- use water and soap to cleanse the front and rataspl
- never use any product made of essence, benzetembokthat would attack the silk-screenings
- wipe with a soft lint-free cloth
- use an antistatic product to cleanse the screen
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3.6. Calibration of the offsets

You can easily calibrate the inputs of the recofdethe offsets of voltages and thermocoupless il remove any offsets present on different
channels.
To do so:

- Let the appliance work for 20 minutes (ambient terafure between 20 and 25 °C).

- On each input, connect the « + » pole to the pole (resp. red and black poles for the isolatedis).

- Validate every channel 'ON"

o -

- At «Option », select &Modify. ».
- At «Electrical calibration », select Modify. ».
- Eventually, select &€alibration Offset ». Then, you only have to select the channel(salibrate.

By pressing «onfirm », you launch a calibration. It will last ca. Smaies
3.7. Default setup

You may restore the default factory settings tocehany mistake in the calibration coefficients:

s

At « Option », select &Modify. ».

Press

At « Electrical calibration », select Modify. ».

Eventually, select Reload Factory coeff.».

By pressing «onfirm », you restore the default factory settings aneé tfie date of initial plant start.
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3.8. User mode

You can configure the recorder in User mode to kmke keys or functions of the appliance:

Press | jJJ Setup \

At « Option », select Modif. ».

At « User Mode », select Modif. ».

Enter the passwordSefram », then select €onfirm ».

The User mode is then launched. To deselect itoydy have to follow the same process. The passvgaatbso « Sefram ».
If you wish to change the password, contact theaBehssistance.

3.9. Keyboard locking

You can also completely lock the recorder: no kdi/lve available any more.

- Press | : jJ Sehim
o

- At «Option », select Modif. ».
- At «Keypad locked», select Modif. ».

The keyboard will lock 5 seconds after pressir@owfirm ». All keys of the appliance will be locked. To ack the recorder, you must push two or
three times in a row onktome ». This touch is displayed as a yellow padlock mvtiee keyboard is locked.
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4. USE

The chapter describes in details the effect of &agtof the front side screen.
These actions are also available with a mouse ek#arnal PC-type keyboard (see chap&sentation

The description of the keys and their actions Igifar each appliance. If not (specificities), tlext will specify the type of appliance

4.1. “Mode Direct” key E?{[E;ET;

Outline on paper of measured signals in real tiomy(for 8460)
- Use: immediate outline on paper, slow long-timeadatquisition
- Possibilities: complex trigger of the outline, actiafter data acquisition, simultaneous recorchégrmnal memory or on a file

4.2. « Mode Memory » key ‘ G MME?:‘I%ER:Y ‘

Quick data acquisition into internal memory of theasured signals

- use: quick short-time data acquisition (transitory)
- possibilities: complex start of the data acquisitiaction after data acquisition, simultaneousneéom a file
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4.3. « Mode File » key = Mgfg:

Quick data acquisitions on ing&drmard drive of the measured signals

- use: quick long-time data acquisition (only resé&ttto the size of the memory)
- possibilities: complex starts, action after theadatquisition, acquisition of very big amounts afal

% MODE :
4.4. « Go/No-go » key GO/NOGO

Quick data acquisition into internal memory of theasured signals

- use: quick short-time data acquisition (transitdoyiletect non-repetitive events
- possibilities: complex starts, in particular witkceeding pre-recorded template from a channebmetiter the data acquisition,
simultaneous record on a file

4.5. « User manual » key | j>- User manual

This key gives you easy accesheaiser manual of the recorder.

4.6. « Power Analysis » key

The circuit analysis option makes it possible taswe powers and harmonics. The measured valudseadiaplayed in real time or recorded. See
chapter Circuit Analysis.

Set
4.7. « Setup Analyzer » key ‘ = Angl;lfer

This key gives you access to the circuit analysigiguration. See chapter Circuit Analysis.

Page 4.2



Use

The circuit analysis option makes it possible tasuge powers and harmonics. The measured valudseadiaplayed in real time or recorded. See
chapter Circuit Analysis.

4.8. « Setup » key [YQ Setup
e) O

General configuration of the appliance, controlhaf alarm outputs, TCP/IP network address, calimaif the channels, updating of the internal
software.

—_Serlp
_ Jih e fret | (=4  Lood |
ek [_"HFE“'I [ 5«1‘:3_] |# OnBEM
Scraen st off | e B i s
Date & Hours [ ‘LI 10:46:18 06 nnu.!l:ll]-]
Madification Vrsian/Ostion [ﬁodll-j EEL =y ———)
e Lt DHCP:102 168,087 Madit,
Graphicy oplicns Lr.h!
Option : [ Madis. |
~_AlaTm ~
,.r': _J".__| Dbl
== =
5 [_8 -I Desabled
e L
o€ | Deablea

=» Language selection of the language of the appliance

=>» Screen shut off turning off the backlighting of the LCD screewonéiguration of the delay
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=» Date & Hours: date and hour of the appliance (for NTP, see.2p.1
=» Modification Version/Option : updating the internal software (see chapter taten)

=>» Additional options::
- Bar graph: max on the rightto reverse the maximum and the minimum of the bayply
- Possibility to switch to User mode
- Lock the keyboard
- Calibrate the offsets and restore the default fgatoefficients (see 3. Set-up and precautionssej u
- Calibrate the touch screen
- You may also add an e-mail address to warn you \ledata acquisition is over and test a networkdning the address...

You can also modify the text acquisition file stiwre from the menu. “File formattext”.

S

e ‘ = Number format: Depending on the software you want to use togsethe text file, the separator
L between the integer part and the decimal part doeld point or a coma.

~{_ delimiter
O TaB ‘

=» Delimiter: Character used to separate all the different idatae text file.

| Return i

=» Network : Change of the various IP and options

- DHCP validity

- IP address of the appliance
- Address mask

- Gateway address
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=» Set Up initialization of the appliance in its typical mioguration, save / recovery into internal ROM eimtal hard disk or USB stick

& ATTENTION: the current configuration will be lost

= Alarm A: use of the A alarm output (relay contact)
- Disabled: no condition controls the contact; it remains alsvapen
- Trigger: control through a combination of analogical oritochannels on several thresholds (See chapteg@nsy
- On the record triggering: control through triggering of a data acquisition
- Paper error: control through lack of paper or opening of thimgomg block
- Automatic add of markers in recordings
In all cases, the contactapenif the condition igrue.

= Alarm B: use of the B alarm output (logic output 0-5 V)
In all cases, the contactlav (0 V) if the condition igrue.

=>» Alarm C: same as Alarm B
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4.9. Channel key

. Channel |
O

Configuration of the channels. After pressing #ay, you select a module, then a channel to agteeparameters. You can also access this menu by
selecting a channel on the left of the screen.

10:02:16

5_ & "j} HOME

Recnn:l: (200ps)

=
=

e

lj [ A 1 :channelal Thicknass: .
L] = '
ﬁ Range : Function

i Centre zero :

Ll | position: 0% ﬂn

Y

.] D Trigger T1

-i [7] Trigger T2 [ -500.0mV

i

[ ,

- i =
=

Oy

“._‘:A5V

4.9.1. Analogical channels
= Name of the channelgive a name to the channel (26 characters max.)
=> Color: allows you to change the color of the displaysoreen

=>» Thickness changes the thickness of the measurement curverearsand on paper, from 1 to 8 pixels
= Type: selection of the type of measurement on the input
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For isolated universal input module
- voltage, intensity, frequency, thermocouple or ¢eun
- direct, RMS, derivative or integral
- value of the shunt for intensity measurement
- selection of the type for thermocouple, compengsatiit

For multiplexed non-isolated input module
- voltage, intensity, thermocouple, PT100
- direct, RMS, derivative or integral
- value of the shunt for intensity measurement
- selection of the type for thermocouple, compengsatioit
- PT100 4-wire, 3-wire or 2-wire

For isolated strain gauge input module
- voltage, courant, thermocouple, gauge, PT100, PO {BQvire or 4-wire)
- direct, RMS, derivative or integral
- value of the shunt for intensity measurement
- selection of the type for thermocouple, compengatimit
- voltage of the strain gauge bridge 2V or 5V
- complete bridge or half bridge
- initialization of the strain gauge (zeroing)
- gauge coefficient

» Derivative of integral input: the user selects adogy to the signal with an integration time fil{ghis time is the same for all channels) and a
channel filter.

In integral mode, a setup allows a zeroing of iirmels.
=» External sensor Assigns an external sensor to the selected channels

=>» Calibration Sensor. For calibration of the minimum and maximum valfmsthe selected channels

=>» Filter: positioning of a filter on the input
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- 10kHz, 1kHz, 100Hz, or numeric | filters
(According to the type of signal and to the card)

=» Function: assigns a mathematical function to the channel
- Without: no function
- Change of unit: changes the unit of the measurement made on timmehgou will be able to program a couple of dé1s Y1 and
X2, Y2 for a scaling
- Calculation: available mathematical functions, associated paemmiand unit (the ax+b function is identical te tihange of unit,
but instead of producing a couple of dots, you givetercept (b) and the slope (a).
= Range settling of the caliber

The caliber is the measurement range matchingthewidth of the screen, where the channel isldysal.
You can settle finely the value of the caliber rder to take advantage of the whole width of ttspldiy on screen or paper.

=» Centre zera zero adjustment of the channel

The zero (or center or offset) is the central vaitithe measurement.
You can settle finely the value of the caliber rder to take advantage of the whole width of trepldiy on screen or paper.

N.B: When using a mathematical function or a schknge, the zero matches the zero in the selenied u

=>» Position: position of the zero on screen or paper, betweed ahd 100%:
Ex. In RMS mode, it is interesting to have the zarthe minimum value (-100%): the maximum valu# ae equal to the caliber.

The lower zone of the LCD screen shows the min.raax. values (limits) possible for the measure esland the zero position.
A warning message shows up on the right when taigital thresholds are out of measurable range.

=>» Trigger T1: display of the position of the triggering threkh#1 on screen and paper

=>» Trigger T2: same for the threshold #2
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When the logarithm sensor option is selected tegipus window lets appear new range of configuretio

Al EGEER

o) Codor: Thi:ms;:mq

. Logarithm sensor

Maximum value decade

[ Modity | [FREMAT]  pinar {7 without|

Correspanding voltage

1000 W

Mumber of decade E[EE Skoop valtidecade | 1000w
] Triggar T1 Uit [a]
] Trigger T2

=2 Maximum decade value:Maximum in the ordinate axis
= Number of decade Ordinate axis’ division number.

= Corresponding voltage Maximum voltage corresponding to the value
entered in thd&laximum decade valuemenu.

=» Slope volt per decade Slope associated with the sensor
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4.9.2. Functions between channels

Up to 24 mathematical channels can be added frerm#imus below: [T saeeail [ Saectai T
A 1:Channel A 1 [] B 1:Channel C 1 FAFA
Enable/disable mathematical channets— | L AzchemelAz || []82Channel 2 Aslis
[ A3:Channel A3 [7] B 3:Channel C 3 FCEC
E [] Ad4:Channel A 4 [[] B4:Channel C 4 FD:FD
~ HOME — T Validity [J A5:Channel A5 [ B 5:Channel C 5 FEFE
. (o) & [] A6:Channel A6 [] B 6:Channel C 6 FFFF
[] A7:Channel B 1 [] B7:Channel G 1 FGFG
7 i [] A8:Channel B2 [[] B8:Channel G 2 FH:FH
% HOME —> | O - channel [] A9:Channel B3 [ B 9:Channel G 3 FI:FI
i (o) [E [T] Al0:Channel B 4 [] B10:Channel G 4 FJ:F)
= [] All:Channel B 5 [] Bll:Channel G § FK:FK
[0 AL2:Channel B 6 [] B12:Channel G 6 FLFL

[] Logic channels

Confirm function [ - ) + ]

&

Add or delete a mathematical

function Mathematical function names

from FA to FX

A mathematical function consists in a text fileledlscript which contains the mathematical instand. Function’s script is accessible by clicking o
its name in the bar graph. i

ecord: (200us) 11-22:47

B St opped =8| @ ° _ﬂ Py ’i\ HOME

[Fas (@) [ com) s 1 [ |
Paodk3 il Rlvanced Tancoons Vst Tantions menus/
cbon=1/2"Channl A 1+5C0s(‘Chanael A Z'Lpow('Channel
Centre zero :
= 7 Click here to edit the script

[ Trigger T1 [ 500.0ma
[ Trigger T2 [-soo.0ma ‘ Status ; ON

- s

F A ¥
. . B L/ ~ 0A
Edit function — —
£ 23a567890133458 -
parametel e :
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4.9.3. Script editor

Functions

[}~ This is how to comment & script®/
jy/* Advanced functions list in the functions menu®/

B function=1/2*"Channel A 1"+5*cos{'Channel A 2')pow('Channel A 3°, 1/3);

EEEaEE

I,ﬁ_
==

| S | S | S

I

25 T

o T 0 B A S A ] I B
uwduni-lnlsll aljlll q[J I\’I Jllk[l[lw{ll Relun‘ih
L] E=RE=IEEETE |

L

Functions: Shortcut to add easily a basic mathematical fangh
the script

Channels Select in the list the channel name you wantibta the
script

Copy to: Copy the script and the configuration of the coitlse
edited script to another mathematical channel

Erase: Erase all the text of the currently edited script
Examples: A basic script examples list

Exit: Return to the channel configuration menu.
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Scripts syntax

Mathematical scripts ‘syntax is inherited from ffiregramming language C. Programming scripts ig@ous exercise which imply to respect some
elementary rules to avoid error messages.

The three fundamental rules are:

= Rule 1: Every instructions or calculation must end véateemi-colon
= Rule 2: Channels name must be written between simpléeguiike (the number of spaces must also be resp)e@hannel Al
= Rule 3: Each variable must be declared only once wighkywordval. Example:Valr MyVariable=3;

= Rule 4 The result is stored in the current function aierby using the keyworfunCtion. Example function=2;

By respecting these four rules, a basic scriptragithe Channel A1, Channel A2 and Channel A3 woKi like:

' Functions 22 Channels E Copy to

Rule 4:The current channel is FA. function="Channel A 1'+'Channel A 2'+'Channel A 3';

The function keyword will thereb \V \

store the result in FA.

. Rule 1:The calculation end with a
Rule 2:Channels name are between simple quotes
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For long scripts it will be better to use internagdivariables to ease the maintenance or the fatadifications. As mentioned in the rule 3, each
variable must be declared before its use:

" Functions 22 Channels E Copy to

Rule 3:Variable a is declare¢q———> @yvar a=2+1/3*'Channel A 2"; <

Ilvar b=3*'Channel A 1"
Rule 3:Variable b is declarec/

pAfunction=a+b;

Rule 1:The semi-colons end the
different calculation.

Addition of a and b, the current function being th&
result is store in FA. The keyword var is no mosedito
refer to the already declared variable.

Variable names must only contain alphanumeric ctarand at the opposition of
Vi H \ channels’ names they must not be written betweaplsi quotes.

In addition to the linear mathematical operators as x, /, it is possible to use non linear matlaécal function with variables and channels.
The list of these functions can be found in the méanction in the editor’s toolbar. A function isad by writing its name followed by a list of
parameters between parentheses separated with.comas

Example: The channel rise to the 3th power:

‘ Functions 22 Channels E Copy to

Ml function=pow('Channel A 1',3);
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\
.

Cancel
function
cos

sin

tan
acos
asin
atan
log
logl0
exp
sgrt
pow
cosh
sinh
ttanh

Channels

Mathematical functions Syntax Examples
cosinus cos(b) a=cos(b) ; or function=cos(‘Al’) ;
sinus sin(b) a=sin(b) ; or function=sin(‘Al’) ;
tangent tan(b) a=tan(b) ; or function=tan(‘Al’) ;
arccosine acos(b) a=acos(b) ; or function=acos{'Al’
arcsine asin(b) a=asin(b) ; or function=asin(‘Al’)
arctangent atan(b) a=atan(b) ; or function=atai() A
Neperian logarithm log(b) a=log(b) ; or functiong(tAl’) ;
Decimal logarithm log10(b) a=log10(b) ; or functdaglO(‘Al’) ;
exponential exp(b) a=exp(b) ; or function=exp(‘Al’)
Square root sqrt(b) a=sqrt(b) ; or function=sqriy
Xy pow(X, Y) a=pow(x,y) ; or function=pow(‘A1’,2)
Hyperbolic cosine cosh(b) a=cosh(b) ; or functiaosiq'Al’) ;
Hyperbolic sine sinh(b) a=sinh(b) ; or function3giA1’) ;
Hyperbolic tangent tanh (b) a=tanh(b) ; or functitamh(‘Al’) ;

It is possible to realize the nth root by using ithethematical equation
Vx = xt/n thereby the 3th root of a variablevi{ be written in the script:

var X=2,;
Y=pow(X, 1/3) ;
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4.9.4. Error messages

Scripts start running as soon as the text editolosed. If the current script contains an errarpatextual window will inform you at the editor’s
close.

Example: The lack of a semi-colon at the calcuragad

Error found:

t

=]

Ligne 10 : ;' Expected & The line number indication is not always righ

Ignore ][ Return

Common errors are
=>» Lack of a semi-colon

= A bad channel’s name has been entered. Channelissnmust be entered exactly as they were nameith (ive same
number of spaces, the same case ...)

=» A variable has not been declared
=» A variable is used without being initialized

=» The script depends on another script
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Script editor advanced use

Adding channel’s names to the script is eased éyrtnuChannelsin the toolbar. With a simple click the selectedane will appear in the script
editor with the good structure, case and spaces.

Cancel
A 1:Channel A 1 ] ;' It is strongly advised to use this functionality
A 2:Channel A 2 instead of writing manually the channel name

A 3:Channel A 3
A 4:Channel A 4
A 5:Channel A 5
A 6:Channel A 6

\ /
M iy

‘ Functions 22 Channels % Copy to

Thereplacement of a channel naméy another is accessible by clinking on an

already written channel in the script editor ancthgosing another in the
menu Channels in the toolbar function='Channel A 1'+'Channg] A 2%
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4.10. « Logic channels » key Loai
o] gic
Channels

D OB | A o
e — =» Logic channels selection of the color of the
channel on screen and its name
Logic channel_ 1 Culur: D Validity L . . Lo
EaEE =>» Validity : validation of the data acquisition and

printing of the logic channels. Selection of the

number of logic channels between 1 and 16.

e eeaes) | | B0 mo o : N Attention: the number of displayed channels may
ey | = be lower if the height of the display zone is tow!
Ground : 5,17,4,3 4 (p24) : YB 112 (p20) : S
Alarm A 15.2 M5 (p1) s ) I = Logic channel "1": doubles the thickness and
Mamei1 — A selects a color for the channel when reaching th
(o EYEEER W6 (p15) - value 1. This function makes it clearer whether &
[ double thickness channel is equal to 1 and not O.

] change color
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4.11. « Validity » key

. Validity |
0):

Selection of the channels displayed on screentgation paper or recorded on memory or file.

=

[ Record H Page 1 Il Page 2 Il Page 3 Il Page 4 I

[] Select all

A 1:Channel A1
[] A2:Channel A 2
[] A3:Channel A 3
[] Ad:Channel A 4
[] A5:Channel A5
[] A6:Channel A6

[] Logic channels

[] Confirm function

After pressing this key, select the channels yontwadisplay on screen, print or record into thteinal memory or on file. Check or Uncheck Select
All to select all or unselect all a board’s chaisnel

Proceed the same way to validate the functionsdmivwhannels (treated as additional channels).évtatical functions with script errors are printed
in red.

You have 4 pages more for visualization of chan(ielthese pages only channel recorded is allowed)
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4.12. «F (1) » key e F(t)

!

Real time display of the measurements on the LGBescwith 1000 dots.
TheF(t) display mode (oscilloscope mode) allows you taaize the validated channels in real time on sgreeke measurements with cursors, add
automatic measurements for amplitude and time, $hea into a file or print on the acquisition papéen finished.

T ——— i
Chanmest & 3

Ll

aon

200

=
=S

-
a

1mdncil

Ia | 0w o

PE W D

B

FED

Z= ]

Timz

| @

= Setup ScreenConfiguration of the measurement

display on screen

DisplayF(t), DisplayXY

Calculation validity opens up a small window
where you can select the number of channels
concerned with the calculations and the selected
function. You can move this window by pressing on
the top left of it. You access the adjustments by
pressing on the top right of it.

Voie A 4[Fréql 25.00 Hz
Voie A 2Z[Max]= 15.943 V

Voie A 4[Bas]=-3.7540 V ‘

Vertical screen.

Display of thenouns,of thedigital values,

possibility to show up a window for tltgital

values.

Possibility to customize the screen by changing the
background colors reticules andcursors.

Possibility to display your owhackground.
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=» Diagram: Display on screen of diagrams.
- You may displayogic channels outside the screerabove {op) or below pbottom) and adjust theeight of the logic channels.
- 1/2 screensyou can display diagrams on 1 or 2 screens
- Number of screen change the number of the screen(s)
- You can display diagrams lagarithmic mode.
- Number of divisions number of divisions of the screen or of the papprto 20.
- Position of channel dispatch of the channels in the diagrams; séhecthannel you want and press the arrows to niove i

=>» Print screen: You can print the displayed screen.

=>» Full screen mode: The menu is no more displayed arall the screen space is used by the graph. To retuto a normal visualization click
anywhere on the screen.

=>» Validity : gives you direct access to the « Validity » kege¢lect the channels to display.

= Freeze screenfreezes the measures on screen to make measusem#ncursors, calculations, saves or to prinasaeement son screen (1000
dots) under F (t) mode.
You will also have access to:
- Restart screen unfreezes the screen
- Cursors Time displays the horizontal cursors (2) to make timasaeements on the display; move the cursor bytasdet or 2, then turn
the code-selection switch, or click on the cursahwhe mouse if connected
- Cursors Voltage displays the vertical cursors (2) to make amplitosiasurements on the display; proceed as forrtieedursors to move
them. You may also change the caliber / zero torropmove your measurement on screen, zoom betewgears, manually select the
values of the calibers and restore the originabcation.

By clicking on the window associated with time autghe way the information is displayed can bengea:

-Values follow the curves:Time values are directly displayed on the graph
-Transparency: Choose if curves or cursor values must be primmede foreground.
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=>» Time base change the time base of scan under F(t) disptay fLOOus/div to 10min/div; each division includ€¥ display dots, hence a
sampling cadency of 1 Msample/s (1us) at 0,16 saisfb s).

= Auto Set Allows an auto set of the pending display.

{5 Under F(t) mode (oscilloscope mode), the scan istiiggered » mode for time bases < 100 ms/did,ian« scrolling » mode aboye.

In « triggered » mode, you can set the triggehefdisplayed data acquisition. You can then select:
- the triggering channel
- the triggering active edge
- The vertical and horizontal positions of the trigge
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= Analyzer FFT:

-100.0W

1oV

Sl

So1v

S 001V

S FUUU U SO i L L AR L TR T ov

= This mode makes it possible to determine the frequeesponse of the selected signal. Pressingélyi®pens a window with a few settings:
- Opacity: you can adjust the opacity of the FFT analysisisipng the arrows to increase or decrease
- Window: you can adjust a window (Hann, Blackmann, Haminiagncrease the efficiency of the analysis
- Sample number to change the number of samples
- Sample to adjust the time of the signal
You can also change the parameters of the retanueselect the channel to analyze.

By pressing on the window, icon series appear #od gou to zoom, shift and directly call the windof data changes.
The FFT analysis can’t be performed during the esifion.
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4.13. « XY » key

&

XY

The XY display mode allows you to visualize the validatbdnnels in real time on screen in comparison edith other.
One of the channels defines the horizontal axespther channels define the dots according to ¢ncal axis.

@Record: (200us) Stopped

5 -4 -3 -2 -1 ] 1

17:29:38

4 5 1A1 V] %\ HOME
hannel -
| 5 (‘i;’) A
Fa—:ovglov setup
a ﬂtz Screen
. =y
........ 3 = fj Setup
Plot
@ Pen
2 < Down
@ Reset
1
g Channel X
= Channel A 1
0x
= Channels Y
1
ﬁ Cursor
L2
L3
....... L4
L5

= Setup ScreenConfiguration of the measurement

display on screen

VisualizationF(t), VisualizationXY

Display boundary to display the limits on screen.
Dot or Vector: Display either of the true dot or of
the vector between the dots. If the frequency ef th
channels is higher than the frequency of dot displa
(0.1 Hz), you may see false pictures.

Possibility to customize the screen by changing the
background colors reticules andcursors.

Possibility to display your owhackground.

Print screen: You can print the signal displayed on
screen

Setup Plot : Print options

= Pen down (yes or na)lf you press Yes, the current curves show ugoif press no, the display does not stop, but resrtadden (the display

keeps on but is not visible)

= Reset This key allows you to erase the curve and relawm a blank page

=» Channel X: selection of the channel on the horizontal azgs€ening)

= Channel Y: selection of the channel on the vertical axis) ymay select several ones.
=» Cursor: Displays the vertical and horizontal to make ieasurements.
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4.14. « Numeric » key Numeric

TheNumeric display mode makes it possible to visualize théaligalues of the validated channels in real tonescreen.

You can call directly channels by pressing on anakeawindow.
By pressing outside channels, you can choose:

Channels filtration (avoid important visualizatideaps)
Page to visualize (page of channels to record ge Aao 4)

Record: (200ps) Stopped

Channel Al i
L
i

Channel B 2

ChanneIA3 (iharme\ B3
(.hannpl A4 Channe\ B 4

Channel A 5 i_

i
channel A6 i_
L

17:30:01

G
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4.15. « Trigger » key

l Trigger |

Channels data acquisition programming in Memoitg, &d Go/No-go modes.

Selection of the actions after data acquisitiodisplay and validation in real time of the dataksap.

i 0 [19:14:44
va \ ] : HOME
SO O/ LIk
~—_File' ¥
[ '!ti USB/ ][ b File_Record 000X ] save secondary file
Record
[ tﬁ XXXXXXXXXXXXUUUX]
File length : Channels
Sample Rate : Sample Rate : 200ps
-
4% Start| Automatic
—

Next ...
: Change Setup

=)

[/] Add File REC Title :

Channels recorded : 4 1
A:123456 | 1 |
F:

Warning : The sampling
rate is too fast for the
number of channels

Title:

The programming of the triggers is different acaogdo the current mode (Direct, Memory, Templaté&ite).

Channels for secondary file :
A:123456
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See the chapter about the current mode for a neiedled description.

4.16. « Replay » key

Replay
Display on screen of the data acquisitions avalabkhe internal memory or in files in the hardsdror a USB stick. @
[=JFile_ Record 0008: (200ps) Trigger :11:33:10 07 nov. 2013 5.238 K words/channel 1130 7\ HOME
Chamel A3 5 5 ) { - This function has nearly all the same commandbe@s t
: L | = Lftfj display functions XY » and «(t) ».
' manage J|_setww | The only differences comes fronfie manager»
b (- <own | command that allows you to select a file or saee th
e Plot current display into a file and theLead set up» menu
i S = that will load the configuration and the scripts
screen \_dagram - ggsociated to the displayed file.
I Validity
i = Files manager
02%| cusor | cursor - Load file: selection of the file to
. éi Time Voltage d|sp|ay
h - Save data to disksaves the current
] display into a file (internal memory /
b2 USB stick)
5 AmFale-l—zer

0s 200ms 400ms 600ms 800ms JEIN 00 s/div

'-ﬁl When the size of the acquisition data to displaynigortant, it may take time to load and displaysdo

In this case, the display is made in 2 steps:
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- one quick phase for the display of the general slodphe curve : some dots may not appear
- one phase where all data acquisition dots arealisgdl an indication of the percentage of advancemetisplayed at the bottom of the screen

Start/Stop

4.17. « Start/Stop » key @

This key has various effects according to the cunmmeode of the appliance.

Direct Mode: printing on paper if the trigger i3 s@ manual Start; or appliance waiting for thgdar condition.

= Memory mode: launching the data acquisition into intemamory; the appliance waits for timitial trigger condition
= Go/Nogomode: launching the data acquisition into intemamory; the appliance waits for timdtial trigger condition

=>» File mode: launching the data acquisition to file; thplence waits for thanitial trigger condition

In any case, you only have to press the « Stafg/8tey once again to stop the record before théiton of Stop.

e In Memory, Go/Nogoor File mode, the appliance switches automatically tadibplay of the current data acquisition

The following items appear on top left of the scree
- the number of the current block, if possible
- the current sampling rate
- the state of acquisition (waiting for trigger, aisition xx%, ...)
- the opening of a back-up file, if required
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4.18. « Screen copy » key

You can copy the display on screen to a1

The file will be created either onto an USB stiflgresent, or onto the hard disk.
The name of the file will be PNGxxxxx.PNG (incrertiag name).
On the hard disk, the files will be saved into HuéderPNG directory.

You can either copy this directory onto an USBkstic delete it. You can use a ftp link to downla@acderase the files.

4.19. « Home » key A pgﬁgpi
H

This key gives you access to the main menu witthalkeys.
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5. TRIGGERS

This chapter describes all triggers available is #ppliance.
You can use them with:
-« Setup» key, parametersAdarm A, B andC »
- «Trigger » key, parametersS&tart » and Stop »
=>» Edge / level trigger
* on an edge: you need a change of state
Example: channel Al, positive edge, threshold = @rigger when the signal turns from negative statgositive state.
* on alevel: you don’t need to pass a threshold

Example: channel A1, high level, threshold = 0 Ngder if the signal is positive

Alarms only have level triggers.

=» Analog / Logical channelstrigger according to analogical or logic channels
=» Analog channel(only one threshold) Combination Analog channel(several thresholds):
- triggering from only one channel and one threshold
- or complex triggering from several channels ana&ss\thresholds; see description below.

Such complex triggering is only possible with aggtal channels.
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5.1. Trigger with Combination Analog channel

After selection of the triggering on analogical chals, the following line on screen allows you ¢b $p the triggering condition. It depends on the

selection between only one or several thresholds.

5.1.1. Analog channel (only one threshold)

10:14:57

A HOME
()

LR

_\% Manual

© Trigger:

Awaiting
Automatic

@ Analog channel
Combination Analog channel
Logical channels

’ A 1(t1) £ 0.5000 V

© Threshold 1
Threshold 2

Level
O Edge

500.0mV

O F Positive edge
¥ Negative edge

(4]
(]
(3]
]
B
(]
]
&
(]
(5]
i
]
(3]
i
(]
(]
4]
]
(7]
(4]
&
]
(S]]
B
7]

1

=>» Channel: selection of the channel on which the
triggering threshold is applied

=>» Threshold 1 / Threshold 2 selection of the
threshold to set up; each channel is tested
against 2 thresholds. For example, you can
program an initial condition on the channel Al
and the threshold 1, and a stop condition on the
same channel Al and the threshold 2.

= Level/Edge

- Level: Select of the level, either > superior,
or < negative.

- Front:Selection of the active front of the
channel against the threshold. For example:
the condition Al (s1)) 0.500A becomes
TRUE when the channel A1 becomes
higher than 0.5 A.
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5.1.2. Combination Analog channel (several threshol  ds)

After selection of a trigger according to CombinatiAnalog channel, there are several ways to sédteipomplex triggering condition:

® (o) L@ /N e 3 One threshold (OR): the first achieved condition

validates the trigger

Manual

_\%’

© Trigger:

Awaiting
Automatic

[ﬂ] =>» All thresholds (AND): all conditions must be
simultaneously achieved to validate the trigger

Analog channe|

© Combination Analog channel

Logical channels

= Slope (OR): trigger according to the slope of signa
the first achieved condition validates the trigger

0 One threshold (or ...)

All thresholds (and. . .)
Slope (or...)

Level
O Edge

= Channel: selection of the channel of the triggering
threshold

Al

£

0.5000 V

[ A 1(t1) £ 0.5000 v

] =» Threshold 1 / Threshold 2: selection of the thrésho

© Threshold 1
Threshold 2

© £ Positive edge

¥ Negative edge

to set up; each channel is tested against 2 thidssho
For example, you can test an initial condition loa t
channel Al and the Threshold 1, and a stop comditio
on the same channel Al and the Threshold 2.

ENEEEEEEEEEEEEEEEEEEEEEENESN

=
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= Level / Edge
- Level: Selection of the level, either > superiar<megative.
- Edge:Selection of the active edge of the channel ag#esthreshold. For example, the condition Al (s@)500A becomes TRUE when
the channel A1 becomes higher than 0.5 A.
= Add: Allows you to add an additional channel. To s@gsgra channel, press its value (for example 0.06 e table on the left and select
« Erase».

Page 5.4



Triggerings

5.1.3. Threshold triggering

<

EEEEEEEEENEEEEE  EEEEEE EEES

10:16:47

Q} HOME
(-

Return I

ﬂﬁz  Manual ~ Awaiting
=0 Trigger: ~ Automatic

~ Analog channel
© Combination Analog channel
a Lu_gical channels
? One threshold (.ur ) Vel

All thresholds (_and. ey O Edge
~ Slope (or...)

[a1[F 0.5000 V
— A3 (t2) ¥-0.5000 V
A2 | F 0.5000 V | {t2)
A3 -0.5000 V
: Threshold 1
© Threshold 2

- £ Positive edge
© ¥ Negative edge

Example: the trigger here above is

Trigger if

Channel A1
Channel A2
Channel A2
Channel A3

increasing and equal to the threshaldigh value 0.500 A
increasing and equal to the threshaldig value 0.500 V
increasing and equal to the threshaldigh value 0.500 V
decreasing and equal to the threshbidith value 0.500 V

The same analysis is valid for the trigger AND (hhesholds).

(reen )

OR
OR
OR
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5.1.4. Slope trigger

10:18:27

~ Automatic

=

_‘%"’ Manual  Awaiting
© Trigger:

~ Analog channel
G Combination Analog channel
~ Logical channels

~ One threshold (or ...)
" All thresholds (and. . .) Feriod: :

O Slope (or...)
Al _0'50'00 v [ A2 (t2) £-0.5000 V
A2 0.5000 V.

Add

Example: the trigger here above is

Trigger if
Channel A1 increasing with a positive slope 000.¥ over a 1s period
Channel A2 increasing with a positive slope of 0.50over a 1s period
Channel A3 increasing with a positive slope 000.¥ over a 1s period

This triggering mode is not used with alarms.

OR
OR
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5.2. Trigger with Logical Channels

After selection of the triggering on Logic Channele following line allows you to set up the tregang condition.

~ Automatic

Combination Analog channel
© Logical channels

[ x@oo 0000 0000 0000 | G 1) (x) (€)

The 16 logic channels can be used in the triggensiguction:
- either active at O state (less than 1.6 volt)
- or active at 1 state (higher than 4.0 volts)
- ornot used at X.

AND/OR: the mathematical function And/Or is appli@deach channel.
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6. MATHEMATICAL CALCULATIONS

You can make mathematical calculations on the tesdithe data acquisitions.
You can access them from th&@) » function and the Replay » if a data acquisition is displayed on screen.

6.1. Definitions

Press the key 8etup Screer», and then select&@alculation validity » to open the calculation window. Press on tobtraf the window to access
the set-up:
- Opacity: to adjust the level of opacity of the window
- Mathematical calculation: to set the number of simultaneous calculatiorex(rs).
- Select themame of the channeld¢o which you want to assign the calculation fumatiand then select tlwalculation function for each
channel.

20 various mathematical calculations are suggestddategories:
- Amplitude: min. value, max value, peak to peak, low, highpbtude, on oscillations
- Time: frequency, period, increase time, decrease fostive width, negative width, positive and negattyclic ratio
- Calculation: average, cyclic average, RMS and cyclic RMS

Up to6 calculationscan be displayed on screen simultaneously.

The values are displayed in rectangles above tgrains where appear:
- the number of the channel (with the correspondoigry
- the type of calculation
- the value of calculation

The calculations are made in real time; their tasulpdated every 300 ms.
The calculation is made on the 1000 dots displayescreen. Hence, the time resolution is 0.1%.
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Calculations can be made on every channel. Howgeercannot made calculations:
- On addition channels functions of other clesin
(Example F3=A1+B2)
- If the channels have not been recorded (valida®dl/OFF)

6.2. Types de calculations

Max
High

90 % Ampl

10 % Ampl

Lows
Min

Time increase Time decrease

Peak to peak
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Explicative scheme Math. function Calculation Observation
m Minimum The lowest value of the negative voltage
-
m Maximum The highest value of the positive voltage
| =
m Peak to Peak Max-Min
b b
ﬁ Low The most frequent value under the median
\\}A i
e High The most frequent value above the median
i Amplitude High-Low
o) |
: ! — Positi M High
X ositive over- ax— Hig
L 1 oscillation Amplitude x100
[\/‘
Negative over- Low- Min »
\U“k i oscillation Amplitude
m Frequency 1 Average frequency
Period
/
Period Duration of N periods Average duration of a complete cycle as

N

calculated on as many periods as possible
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Time of increase

T1=10% Amplitude
T2 = 90% Amplitude
Time of increase =JI- T1

Time of decrease

T1=90% Amplitude
T2 = 10% Amplitude
Time of decrease =2F T1

Positive impulsion
width

Measurement of the time of thé |
positive impulsion made at 50%

the amplitude

Negative impulsion
width

Measurement of the time of thé |
negative impulsion made at 509
of the amplitude

Positive cyclic ratio

positiveimpulsionduration
period

Negative cyclic ratio

negativampulsionduration
period

Average

Iy

|
Moy = —x >V,

1

-

4V i=1

N: total number of dots

Calculation on the whole graphic window

/\ m Cyclic average 1 Wy Calculation on as many periods as possible
Moy =———x ZI'!.
v \ ) NV, -N) T
N2-N1: number of dots between
full periods
RMS Calculation on the whole graphic window
VAV
Cyclic RMS
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/. DIRECT MODE

This chapter describes tberect mode of the 8460 recorder made for tracing performedsuess on channels on thermal paper in real time.

The outline starts and stops can be triggered walaaral conditions.
A simultaneous saving of measures in the interreahory or in a file can be enabled,

7.1. Outline setup

Inter_cmd_604200

near e s [+ <]

Réticule :
& Relative sans 10 mm & fin
Absolue 5 mm o DIV large
[ Borne : Nom des voies:
(Annotation } Numéro Voie:
Sur Départ tracé Type d'annotation: Echelle (/cm)
[ Sur Alarme
Tracer un fichier bmp : /petitfram

[] Position Annotation Manuel

Impression Configuration

Lancer

éfichierbmp [ /petitfram ]

[ Lancer ]

Annotation: possibility of having annotations during the pngt

- Without

This mode doesn’t exist for 1600/800 models.

Title : title programming (124 characters max.) for the@frit appears at
the top of the paper.

Time : time reference type, printed at the beginninthefoutline and at
each annotation.
» absolute: hour and date in real time.

* relative: set to zero at the beginning of the aetlinscription of the past
time at each new annotation.

Reticule : definition of the reticule traced on the paper
* none, every 5 mm, 10 mm or by an integer numbedivisions
» thin or big, that is to say with or without sub-diens

Pole: possibility of writing pole of each channel (mimax), and the
position of zero at the end of the outline too.
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- Start of the outline: you choose what you wantigpldy, the channel name, the channel number,thetation type (with, value, size,
scale (/cm), min/max.

- On alarm: always choosing what you want to dispyay, add an alarm (A, B or C).

- Length of the paper: you also can choose a lerfgplager for the print.

For the annotations, the following possibilities aroposed:
- Number of channels (follows the curves)
- Name of channels with an annotation type
- The position of annotations is automatic or adjoistain that case, you choose the position of titation of each channel in the
configuration page of channels
- Automatic outline of a BMP file (bitmap Windows)tefs have to be in monochrome (2000 dots maximumigif). The file has to be on
the disk. You can copy the file via an USB or wnaftp link. The first point of the file (upper ledbrner) will be placed at the bottom of the

outline.

Manual outline
- Outline of cartridge
- Outline of a BMP format file

7.2. Outline triggering

Press on “trigger” key.
Programming of starting and stopping conditionghefoutline.
Choosing actions after the outline and the valadatf the saving in real time.
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[E] racé:Arrét Vitesse : 5mm/s-2 sfcm ‘.ﬁl 09:39:39 }\ MEN
_ﬂ iﬁl :;’_‘ PRINCIPAL|
Déclencheme
—~(CMODE )
rﬁ] O Fit) . Vitesse Papier ]
Numérique

-t . Déclencheur:
. Départ | 35000 0000 0000 0000 AND

5 Déclencheur:
@ Aret | T (D) F 20000V

sauvegarde fichier supplémentaire

[ XXXXXXXXXXXX000X ] [ Voies ]

Enregistrées

Période Acquisition : 200ps

)
||
]
El
[w)|
E
i
||
El
[
]
||
| 4]

[
— Suite Acquisition

EEEENI

e - 1111111
'6?19'51”51234567590123456

0

Mode: selection of printing mode
- F(t): printing of a graph depending on time
- Numeric: printing of numeric values of measurea able

Speed of the paperspeed of the print
- Internal regular lead of 1mm/h to 100 mm/s
- External regular lead by the 16 logic channel
Start: starting condition of the outline
- Manual: by the “recorder” key
- Trigger: on combination of analogical or logic chals (see chapter 5 Trigger)
- Waiting: after a period or at a precise date and ho

Stop: stopping condition of the outline
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- Manual: by the “recorder” key

- Trigger: on combination of analogical or logic chals (see chapter 6 Trigger)
- Waiting: after a period or at a precise date and ho

- Length of the paper: after the writing of a prognaed length of paper

Back-up of additional file: simultaneous recording of measures on a file éffile is valid)
- Name of the file: place and name of the backup file
- Recorded channels: shortcut for “Valid” key to selehannels to record.
- Acquisition period: sample speed of channels

See chapter Mode File to know the limits of recogdion a file.

Rest of acquisition:actions after the end of simultaneous acquisitiomemory
- Sending an email: this option will be availablgau added a mail address before in “additionalansti in the “SET UP” menu.
- Stop: no action
- Rearmament: launches the outline; waits for theistacondition
- Change setup : loading of a configuration and waitor the trigger

If a speed was programmed before the start, therpail move with this speed during the waitingtbé trigeer.

User can force the trigger at any moment by prgdsia “recorder” key during the waiting of the $itag trigger.

If the outline is in progress, pressing on this kely cause the stop of the outline.

In the case of a mains stop during the outlinerélcerder starts in the same condition (waitingutfine) at the restarting
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7.3. Rearmament of the outline

In rearmament mode, the waiting for the start efdhtline is launched automatically when the stogmionditions occur.
To stop the cycle, force the stop of the outlingobgssing the “recorder” button during the outlimgrogress.

7.4. Information writings

At the beginning of each outline, the date, howt programmed title appear at the bottom of the pape
The number of each channel appears on the outline.
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8. MEMORY MODE

This chapter describes tMemory Mode to record the calculations made on the channeisahtime into internal memory.

You can launch the data acquisition under variamglitions. The acquisitioBtopswhen the measures exceed a previous acquisitidafaed as a

Go/Noga
You can activate a simultaneous back-up of the areagents onto a file.

8.1. Set-up and triggering of the data acquisition

=» Number of blocks parting of the internal memory into
blocks

1,2, 4,8, 16, 32,64 or 128

Press the &rigger » key.
Set-up of the data acquisition into internal memaith a template

Erase blocks: deleting all blocks: the pending bloc

Trigger is #1

Trigger:
Slope :10.0ms A 1: 0.5000 V

»
Fre rioger ]
‘ Channels for Go NoGo: © OR  AND ]

next...

I | 10:50:40 P T
topeed _@ E %;5 PRINCIPAL
'gger
# blocks : save secondary file
[ XXXXXXXXXXXX000X ] C[;‘n"r';gm I
Erase blocks :
Sample Rate : 200ps Sample Rate : 200us

=» Sample Rate sampling rate of the channels
advancement pacedternally from 1 ps to 10 min
advancement pacexternally through thdogic
channel 16

=» save secondary filesimultaneous record of the
measurements on a file

Without: no simultaneous back-up

With :

File name directory and name of the
back-up file

Record channels shortcut of the

« Validity » key to select the

[ )y Sove file HD/FolderREC/File Record 000x ]
Channels recorded : 1 Channels for Go NoGo:
Ai123456 L. . A123456
B:1234

42666K words/channel
Acquisition time : 2.22H
Pre Trigger : 28.27min

channels to record
Sample Rate sampling rate of the

ArhAannal
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=» Start: Start condition of the data acquisition
* Manual: with the F2 key &orcing Trigger »
» Trigger: on combination of analogical and logic channe&ge chaptefriggers
* Awaiting: after a delay or at a specific date and hour
* Automatic: immediate; automatic stop when the block is full

=>» Pre trigger: set-up of the position of the start trigger of thata acquisition
* acquisition before and after triggering; See chagtielemory mode »

=» Channels for Go NoGo selection of the channels to compare with theptate (when pressing the « Go/Nogo channels »yayhave access to
the definition of the template

'.@I «Impossible» shows up when all possibilities of back-up ateeeded: reduce the sample rate or the numberaoinets

I3 See chapteFile Mode to know the restrictions of the record on file.

= Next . . : actions after the end of the data acquisition
* Save in file save the data acquisition to a file of the remétback-up has not been validated (or is imposkibl
» Send Emait this option shows up if you previously added anadl address in the Additional Options » in the «Setup» menu
* Plot: drawing the simultaneous data acquisition intoroey
e Stop: no action
* Rearm: restarts the acquisition; return to waiting taeriching condition
» Change setuploading a configuration; return to waiting thetehing condition
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8.2. Sampling period

When input signals frequency is too high, it ises=ary save the measured signals with a high aitgispeed: it is the Memory mode.
The sampling consists in taking the instantaneaiisevof a signal with regular intervals, each @fsi values is saved in the memory.

For a satisfactory periodic signal, you must sedesampling period compatible with the signals diestcy on the input terminals of the recorder.

"

A 10 points definition per signal period is a mimim for getting a satisfactory drawing.

8.3. Internal memory _ blocks
The memory available on the recorder can be segghnatblocks which are filled successively durigle acquisition.

The acquisition depth is N/(B*V)
N= total memory

B= number of block

V= number of channel to get

Example: 128 Msamples memory, 32 blocks and 4 ‘Qarmels, so
N= 128,000,000/(16*3)=1,000,000 samples/channels

Every new acquisition is placed automatically ia finst free block (in ascending direction).
When all acquisitions are busy, a new one causegdh of previous blocks in the N-1 block; thetfiock will be lost.

The new acquisition, as a result, will take thecplaf the last block.
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8.4. Trigger position

The acquisition in a memory block is based on tiecple of “cine memory”:
* the memory is filled from the starting condition

« the memory is filled as long as the stopping caodiis not valid; if the memory is full, the filljnstarts at the beginning of the memory
zone (block)
The memory block always has the N last samples.

User can select the moment when the present sampiesmory will be freeze; to do this, he has tbraea period which separates the trigger
moment of the beginning of the effective back-up.

This period can be positive or negative, so the oreaed samples can be before, after, or on bo#sd the trigger moment.

You can also not inhibit the trigger: it allows ytutest the trigger during the pre triggering hescase of the trigger arrives before the entthisf
phase. In case of repetitive signals, the trigg@nhibited.

Back up with a period of -50% Back up with a peradd-50%
In relation with the beginning of the memory Inatedbn with the beginning of the memory
MEMOIRE __ MEMORE
,,,,,,,,,,, ,‘ |
| Déclenchement
Déclenchement i
L g T
I ‘ | +50% l
%ﬂb‘s Début de la mémoire /

Début de la mémoire

8.5. Double Trigger Mode
In this mode, a starting trigger and a stoppingger are used.

You will record measures between these two triggers
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The acquisition will stop automatically:
* when the stopping condition is valid
* when the memory block is full

e channels and functions between validated chanoelkhé acquisition
* number of points per channels (function of the nends blocks) |
e acquisition total time (function of acquisition sk

. . . .. Voies Acquis :
1 Aninformation window sums the general setup ofabeuisition: A:l2 afq:UI 6

» trigger position (function of pre triggering)

= I = I 250K Points/voie

Temps Acquisition : 50s

8.6. Recording

@ Enregistrement

The acquisition launch is performed by pressing‘teeording” key.

The following information appears on the top andlmnleft of the screen:
» the number of block in progress if there is some
» the current sampling speed
* The acquisition condition (waiting of the triggéHing xx %...)
» the opening of a file of back up, if there is some

If the acquisition time is below 2 minutes, theat@cquisition is visualized.
In that case, you cannot exit from this page: tguesition must stop to change of menu.

For long acquisition times, you can zoom on a pathe data or change of page.

When you change the menu page, you can returrgigsaiton by pressing the “recording” button.
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Acquisition:1/1 (200us) Remplissage 0% 11:58:24

ole A1=355.07V Vole A 3= 01714V G % micr - Additionnal keys of the menu:
I;ieAl B B 500 |5 [ 9 Dlspla‘y
Voie A3 . X ] L"C

» Total : the entire memory depth is displayed and
) ?@t y = refreshed during acquisition

S aa | * Zoom: the filling rate allows you to know the

©  acausiion acquisition condition, you can access to time and
Forgage voltage cursors.

Déclenchement

Affichage :

Zoom * Running : presents the acquisition in progress.

aon

A1

QE =>» Force the triggering: cause the channel triggering.

1 ;' You cannot visualize another block than the blackrogress, perform an outline or save on the adepn file as long as the

acquisition is not over.

At the end of acquisition, the appliance switcleethe mode “memory output”.
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8.7. Memory output

Visualization of acquisitions available in intermaémory or in files.
Possibility of launching an outline on acquisitisaper.

\EIFileiRecord70547: (200ps) Décl :11:20:10 05 nov. 2013 39.336 K Points/voie 11:22:10

AN MEnu . .
Voie A3 %%.“ — P“'f‘:”’"‘ * File management selection of the memory
: o Zy || adie block or the file to observe, possibility of saving
Fichiers config. s age
T || = the acquisition
Ej C_?nﬁg.
B = * Loading setup :load the setup linked with the

Ecran diagramme

" observed file

Curseur Curseur

: » Outline setup: setup of the outline of
Temps Tension e e .
- acquisition, key “launch the drawing”

A€V 307

» Screen setup setup of the display; see chapter
Use

« Diagram : display of diagrams ; see chaptése
AnFaFI¥se

* Validity : Validation of channels ON/OFF

* Time cursor ; vertical cursors, zoom ; see

The following information appears on the left amdtbe top of the scre chaptetUse

» the number of displayed block

» the sampling speed of the block

» the date of the trigger

* the number of points per channel in this block

» Voltage cursor: horizontal cursors ; see chapter
Use

 FFT analysis determine the response of signal
frequency, see chaptéise
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9. GO-NOGO MODE

This chapter describes the Caliber mode intendetetmrding the measures performed on channeksirtime in internal memory.
The launching of acquisition can be trigger undarous conditions. The stop occurs when the measwerpass a previous acquisition defined as

CALIBER.
A simultaneous back up of measures on file cambéled.

9.1. Set-up and triggering of the data acquisition

Press the “Triggering” key. _ = Number of blocks: parting of the internal memory into blocks
Definition of acquisition in internal memory on ir. « 1.2 4.8 16. 32 64 0u 128
IPR— [ « Erase blocks: deleting all blocks: the pending block is n°1
TATEL b @ @ lrjl B ’j% PN
| Déclenchement =>» Acquisition period : sampling speed of the channels
NombrelHe bl sauvegarde fichier supplémentaire . ° Regular inlntern Of 1“5 é_ 10mn
R [t 00000000000 | [ gpgdies | » Regular inextern by the logical channel 16
Période Acquisition : R LR
S el 0000 0000 8000 0000 AND [ scennaren [z [ <] =] | . Addltl_onal file bac_k up : simultaneous recording of measures on
file Without : no simultaneous back up
o on AND | With -
‘ Suite Acquisition ° . It ' .
D) (3 e oy e Recor g0 [mear ] | » File name: place and file name of the back up

» Recorded channels shortcut of the key Walidity » to select
channels to record.

e e Acquisition period : sampling speed of channels

23456 A:l23456

128000K Points/voie
Temps Acquisition : 7.07H
Pré-déclenchement : 1.25H
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Start: starting condition of the acquisition

-Manual: by the key “Force the triggering”

- Triggering: on combination of analogical and kajichannels, see chapter triggering
- Waiting: after a period or a precise date and hou

- Automatic: immediate; automatic stop when thechls full

Pre triggering: definition of the position of the starting triggarthe acquisition
» Acquisition pre triggering and post triggering (tvef or after the start), see chapter Memory Mode

Caliber channels:selection of the channels to compare with the ealjby pressing on “caliber channels”; access eadgfinition of the caliber)
| .1 “Impossible” is displayed when the possibilitieshaick up are not possible anymore: reduce the sagngppeed or the number of channels
1

ol . - . ,
L@ See chapter File Mode to know the limits of theording on a file.

Rest of acquisition:actions after the end of the acquisition
* Back up in afile: back up the acquisition in & iil the Real Time back up is not validated (amgpossible)
» Sending an email: this option will appear if yowlad a mail address before in “additional optiomsthie Setup. Menu;
» Drawing: drawing of the simultaneous acquisitiommamory
e Stop: no action
* Rearmament: launch the drawing again; waitingterdtarting condition again
* Change setup: loading of a configuration and wgiththe triggering

9.2. Creation of the caliber
Set the parameter “caliber channels” in the paggd#ring” selecting a channel and a logical operéAND or OR)
Do a normal acquisition or observe a file previgussived by the “memory output” function.

The appliance displays the current caliber, shovth 2/curves (one min, and one max) around thecsalechannel as reference for the caliber.
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The 2 curves are saved in an internal file.

@1}1 (200pus) Décl :10:34:34 05 nov. 2013 27.070 K Points/voie
‘V_AVID
- EHEE
- - R
( Voie A 1
—0

12 konfiguration|
Ecran diagramme

s
[AlTVvaoA

9.3. Use of the caliber

10:35:21

PRINCIPAL

- @ }j% MENU

r

Gestion
Fichiers

oy

|"-rj

Cénf'lg.

Tracé

2
Validité

Curseur

Tension

Analyse
FFT

By pressing on file managemen » and «viodif.
Caliber », you will access to this page :

=>» Color : change the color of the caliber

= DX andDY : these keys allow you to build 2 min
and max curves

=>» Start andEnd: limit of the memory depth where the
stopping triggering test will be performed

=>» Save: when the caliber is correct, you can save it in
the non volatile internal memory

= Return : return to the previous page, the caliber is no
changed

The comparison with the caliber is used to stopattwuisition. This comparison will be performedtba “caliber channels” selected in the page

“triggering”.

The information window at the bottom of the pag&gtiering” sums the general setup of acquisition:

* Channels and functions validated for the acquisitio
* Channels and functions compared with the caliber

* The number of points per channels (function ofrthmber of blocks)
« The total time of acquisition (function of acquisit speed)

» The position of the trigger (function of pre trigopeg)
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Voies Acquis : L Voies Gabarit:
A:123456 | | | Arl12345¢

64000K Points/voie
Temps Acquisition : 3.33H

The acquisition is performed as previously (seg@tdraMemory mode).

When the memory block is full, the appliance chetles all points got on caliber channels are sddtetween the 2 min and max curves of reference
that constitute the caliber.

If all points are inside the curves, the acquisitstarts again (in the same block). Otherwiseatitpiisition is stopped.
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10. FILE MODE

This chapter describes thde Mode to record the calculations made on the channeisahtime into a file.

The start and stop of the plot can be triggeredceurdrious conditions.

10.1. Set-up and triggering of the data acquisitio

Push the drigger » key.

Set-up of the data acquisition to a file.

Trigger |

=>» File name directory and name of the data
acquisition file

[ HDIFDIderREC]][ &Y

File_Record 000X ]

File length :

Sample Rate :

D save secondary file

» directory of the data acquisition file
* name of the data acquisition file

= File length: selection of the length of the file

*‘.‘
“®w~ Start| Automatic
"

Next . ..

(unlimited...)

= Sample Rate sampling rate of the channels

:> Stop

* advancement paceaternally from

J 1 ps to 10 min

» advancement pacexkternally
through thdogic channel 16

Channels recorded : 1

A:123456

Logic : 1
Off 23455?590

Pre Trigger :0s

= Add atitle to REC files: Possibility to add a title
to a file which will appear in the upper toolbar
when the file is displayed.

» Save secondary filesimultaneous record of the measurement to a file
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* Without: no simultaneous back-up

*  With:
* File name directory and name of the back-up file
* Record channels shortcut of the &alidity » button to select the channels to record
e Sample Rate sampling rate of the channels (5KHz max)

=» Start: Start condition of the data acquisition
* Manual: with the F2 key &orcing Trigger »
» Trigger: on combination of analogical and logic channe&ge chaptefriggers
* Awaiting: after a delay or at a specific date and hour
» Automatic: immediate; automatic stop when the block is full

=>» Stop: stop condition of the data acquisition
* Automatic: when the block is full
» Trigger: on combination of analogical and logic channsés chapter kriggers ». See chaptefriggerings.
* Double Trigger start mode; see chaptdemory Mode.

=>» Pre-trigger: set-up of the position of the start of the datquasition (300Kechant max)
» Pre-trigger of the acquisition (before start) ; Skapter « Memory Mode »
» The trigger during the pre trigger can be inhihited

=>» Post- trigger: set-up of the position of the start of the datquasition
» Post-trigger of the acquisition (after start) ; $hapter « Memory Mode »

= Next . . : actions after the end of the simultaneous dajaiaition
» Send Emait this option shows up if you previously added anadl address in the Additional Options » in the «Setup» menu
* Plot: drawing the data acquisition
e Stop: no action
* Rearm: restarts the drawing; return to waiting the ldning condition
» Change setuploading a configuration; return to waiting theahing condition
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10.2. Annotation

During the data acquisition, you can annotate iteed vertical line associated with a text will inéegrated to the file when the user presses $he F

key (Annotation).

The maximum of annotation is 5000.

In case of power shortage, if the file has not bemrectly closed, the annotations will be lost.
The SeframViewer software makes it possible toldisthese annotations onto a PC.
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10.3. Compare files and reference

10.3.1. Reference file

You can compare files between them or having avigwneference in recording mode file ( not avaiaiol XY mode).
Choose the reference file in the OUTPUT page:

In Blocks/ reference select a file:

* Binary 'rec’

* Text file 'txt' or ".csV'

10.3.2. Texte File

The user can create itself a text file (from a té&tor csv copy from binary file for example) ¢tnavailable in XY mode).
You can edit the file on a PC editor or in Exa=\(file) and copy the files by FTP to the recoralewith USB key ( the file will be copied in theat
of the hard disk.

File format:

* N line (maximum 10000 lines).

* A line does not start with a numeric value issidered a comment line.
* each line is compose by:

IrefTexteok. txt * A numerical value dating (second value) (separdtor ',")

3 [roeterence test A2 N digital channels values (separated by blank ciers, tab or
3 Pe a - character ;") corresponding to the channels AE®2..

5B, 2 e 11 first point » Values are numerics type ( separator Les valeuntsdsotype

7 40 15 05 numériques (separator ".' or ',")

g éOO -1.5 1 .

10 Examples : 0 -1,0 12.23 8.7E-3 -388.7E +3
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=k DL TAnnotationT Option 1

Common T Color T Screen T Cursor

In the windows Setup/option you can choose
* Opacity of each channels
* thicknes
* Time offset ( in millisecondes)

[ Change color on overtake » Extrapolations of points.

[ Channel inversion

ref:

oy [ [-]2]
Time offset :

Extrapolation points

|=JreflOms: (1s) Trigger :16:04:29 06 may 2015 0.055 K sample/channel Ref :reference (TRl

WoieAl 25 |10
-Phase 2

e B
=l Save data 1 |4
2f to disk

0.5 2
ref:
<| =
S| F
[ reference ] ol &
o >lopf
-
= =
previous next
05 F2

— ) (o)
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10.3.3. Compare with wall paper

You can add a wall paper ( png file ) ( key SeBapeen >Color)

You can use a paint software (paint paint.net jpgin) for create/modify the wall paper copy the fiVith ftp or Usb key ( the will will be copied in

the folder FolderGraticule

5 4 3 2 1 0 -1 -2 -3 -4 -5 VoieA1[V]
5

. [=]
[A]T 33108
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10.4. Limitation
The real time data acquisition onto a file is leitby the transfer rate between the inputs antidyard drive write speed.
The maximum transfer rate onto a hard drive is @misle/s.

To know the number of channels that you can reabedgiven acquisition period, follow the followifgrmula:
*number of channels = 6 000 000 x acquisition pkrio

Example: acquisition period: 10 ps
Number of channels = 6 000 000 x 10 ps = maxhéhnels

ll . - g,
I'g «Impossible» shows up when all possibilities of back-up ateeeded: reduce the sample rate or the numberaoinels

After the record it's possible to create a tex {ilchoose the format in the page Setup) ( sa@k fil
On a PC it's possible to download the binary fiihwTP and convert this file directly in text, cawexcel file with seframpilot

Example: the command “c:/program/seframviewer rayfdc /t” convert directly myfile.rec in myfime.txt
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11. POWER ANALYSER

11.1. GENERAL

The circuit analysis option makes you possible &asure powers and harmonics. The measured valndégadisplayed in real time or recorded.

The channels that are not used for the measureroeptsver or energy values keep on working normdityr example, in case of three-phase current,
you may have interest to record the neutral cuwandther channels.

It is also possible to record logic channels.

| ;' THIS FUNCTION IS NOT POSSIBLE FOR APPLIANCES THATMNOT
'u INCLUDE AN ISOLATED 6-CHANNEL INPUT CARD

Launching the circuit analyzer includes:

e Start: Press the #OWER ANALYSIS » key

« Description of the circuit and cablesSetup Analyzer» menu

» Selection of the selected type of analysis andevatidirigger » menu

» Display (Oscilloscope, Numeric, Harmonics) Visualization real time » menu
» Data acquisition: &tart/Stop» key

Attention:
The connection of the inputs on the installatiotetst should be made by an authorized
personal. Connect the earth pole before connettimgve lines.
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11.2. Installation: "Set-up Analyzer" Menu
P Anely S |

In the main menu, by pressing the@QWER ANALYSIS » key, you directly access the configuration
page of the channels. You can also access thisthegegh the Setup Analyzer» key.

El Setup
Analyzer

In this page, you select the type of circuit anelplarameters of the inputs.

@ hree Phase Star Record:Stop ﬁ @ @ ‘rj 1%7 % HOME 9 Type Of CIrCUIt.
» selection of the basis set-up of the circ@ingle-phase three-
—{Type of cireutt ) phase $tar / Delta / Delta Aaron)).
Single Phase Delta Frequenc .
o star Delta Aaron » Selection of thérequency (< 60 Hz / <500 Hz / < 1000 Hz)
U1 A= 200.0 V o — et ) — * Number of circuit ( 4 max) ( for multiple circuiby must have
ingle circui xterna . .
U A= 2400 V o Double circuit < LG Sesor cards 500V or 1000V ), for 3 or 4 circuits onlgduency
U3 Arms= 239.0 V _@ C.T(Transfo.) 50/60HZ al'e avallable
S— T . i . E:;er:] te?esr(;t up the channels in a basis configurati@h a
Nominal Voltage :-260 Vv Nominal Current : -200 A 9 V I
e oltage:
Ul Athd= 0.2 % R A A A A
. [vn]-]] « «Direct » or «Transformer ». Select this set-up if the circuit
S voltage is submitted to a transformer. You havigpe the
] transformation ratio.
* Nominal Voltage The appliance automatically selects the right
caliber. You only have to specify the nominal vg#aof the circuit.

Attention: if this value is too far from the trueltage value, it may
induce excessive or inaccurate caliber values.

=» Current: The same is worth as for the voltage; you sdhextype of current input (clamp, transformer, ghun each configuration, you must
select the associated parameters:
« for «Current clamp »: Primary current, Secondary voltage (these aemsgity/voltage clamps)
» for «C.T. (Transfo.) » (transformer + shunt): Primary and secondaryeciis and value of the shunt
* for « Shunt »: value of the shunt, in Ohms
« thenominal current is also defined like the nominal voltage
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* Possibility to assign aexternal sensorto the selected channels.
* The data acquisitions are synchronized with theutalion of the frequency on channel 1.
* In three-phase mode Aaron, the circuit is symmaitrigou can only have 2 used intensity inputs; ketite third one will need to be calculated.

Cables and check:

The cables of the circuit are directly displayedyAnistake with the cables may lead to false mesent values.

The color of the channels matches the color of @zuii.

You can see that the U1, U2 and U3 voltages akedinvith the odd inputs Al, A3 and A5. The I1, idd3 intensities are linked with the even inputs
A2, A4 and AG6.

For example, in Aaron Triangle mode, the free cletmwill be A5 and A6

Fresnel diagram:

You can check the accuracy of the cable assembtiidpjaying the Fresnel diagram. The length ofietors is not proportional to the effective
value of the intensities: the user needs to cheelkconsistency of what is specified.

The position of the voltage vectors is calculateith weference to the V1 voltage.

Attention: The angles are of the significant voéisfintensities either for the shape factor (P.F)fdhe fundamental values.

Hence, you can know whether the connection is tdoeceverse. The intensity vectors are calculatitkl reference to the corresponding voltages.

| ;l Attention: Mistakes may have been done even if nothing wagipgears. In any case, the cable mounting musttbeva with caution by
-9 a qualified personal.

Warning messages:

These messages lay appear in red at any momeaop af the screen:
* Impossible to synchronize the signal: the frequaaayrong, the signal is too weak or too noisy.
« Caliber overrun: The voltage or the intensity i8 bagh for the specified nominal value; you havehange the value or use another probe.
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11.3. Display of the signal:

By pressing the Direct Display key, you get acd¢edbe following parameter windows.

You can access this page even during data acquisiti
Each of these windows can be devalidated.

@Three Phase Star Record:Stop

11:46:39

W

‘_P-jl }_:'% PgﬁgﬁL

\\

o\ :
) @

—/ ) F =49.985 Hz

/ display Parameters

Ulrms= 242.2 V
U2rms= 288.0 V

Display Fresnel
© PF cos phi (fund)

U3rms= 279.3 V

/] Display oscilloscope
I11rms= 101.0 A By B

Display Harmonics

12rms= 100.6 A

=

S u1 11 U1 1
I3rms= 100.7 A Ull1U212U31
UlCF= 1.417 e # L 12
[1THD= 0.6 %  Jee [Ju3 (BNE [Ju3 mE!
I2THD= 0.6 %
I3STHD= 0.6 % |eccm.
P 1= 18.79 KW Number of screens : 1 ﬂn
P 2= 19.20 KW e
P T= 55.72 KW . Analyse File :
O

=> Display Fresnel display of the signal and the RMS
values and frequency for the inputs (see the puavio
paragraph)

=>» Display Parameters display of the values of each
defined parameter (see the following paragraph)

=>» Display Harmonics: This window is updated ca. 4
times per second.

Selection of the channels: you can select either al
voltage channels (U1,U2,U3), all current channels
(12,12,13), all circuit channels (U1,U2,U3+I11,12)I8r
only one channel (these channels are also useatood
harmonics (see paragraph 11.4.2))

=>» Display Oscilloscope The oscilloscope mode makes it possible to reizegihe exact shape of the signals and helps abteanounting errors.
* The time base depends on the frequency of thelqjgnl@ast one rotation)

* You can add additional channels and new screens

* The used calibers are indicative and do not reffextrue values of the inputs (the min. and masitpns match the maximum authorized

values)
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=> Analyze file: You can open a new text fil&T_Analyse.txt) that contains the data of the parameters andrihermonics.
* Record a new valueto record a value at the very moment when yoggtiee key
* Open a new file pressing the INIT key updates the page and ckasy previous values
* Read file displays all recorded values.

You can copy the screen any time into a bmp file.

11.4. Trigger Menu

When the appliance is set up, you have to seledlyfbe of measurement to make: power analysisenggranalysis. You select the parameters by
pressing directly the channel you want on thedéthe screen.

g Three Phiase Delta Record:Stop == ome

'Q El AH\ PRINCIPAL|

Trigger
File

j\_ HD/FolderREC/ ][ File_Record_000X

File length :

sample Rate 20ms

et 1]

Record Harmonics file |

60.48 KW

8 KW

11.4.1. Parameter acquisition file

You first have to set up the acquisition perio@, igngth and the name of the file and the direcbdnyse.
Contrarily to the file mode, there is no trigges:soon as the recording is started, the paramakeey are recorded; the data acquisition will stbpn
pressing the « Acquisition Stop » key.
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11.4.2. Acquisition file of the harmonics

At the same time, you can record harmonics of idpeass in text mode. You select the acquisitionqueof the harmonics (from 1 second to 1 hour).
The recorded channels are the same as specifted ik Display » page (chapter 11.3).

The file that you create has the same name asatiaengter file, but with the .txt extension. A tegitor or Excel will be able to read it (but not
SeframViewer).

11.4.3. Recordable parameters
Parameter: U2 Arms
=» Number of parameters: the possible values are 1 to 61.
& Voltage & Circuit A Circuit B
current => Validity parameter: to select the validated channels.
st o rms ul
Energy dc o U2
Power/factor Crest U3
RN Crest Factor UTotal
Harmonics THD
Other Channels DF
Parameter Range }
@ Gellely ¢ [ |_ Reset] Minimum:’ Maximum:
- ov 400V
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=» Parameter. To select the channel to parameter. You can &oos
« Voltage and Current:

* rms: RMS
* dc: average value (DC offset)
» Crest: maximum value between the max. and min. peakegalu
» Crest Factor. ratio between the crest value and the RMS (1fdd 4 sinusoid signal)
* Harmonic distortion rat&HD : specifies the total presence of harmonics ati@tmthe fundamental component of the signal
» Distortion factorDF: DF% specifies the total presence of harmonics r@gion to the true efficient value of signal.

* Power:
* P: Active
* Q: Reactive
* S Apparent
« Energy: cumulative value; initialization at page « Dispha
* Power/factor
* Frequency. the calculation of frequency is made on the irpit
* Harmonics: selection of the channels, whose harmonics yaut veadisplay
» Other channels to select another input channel.
* Logic channel: only the last parameter can be gehis way.

In voltage and intensity mode, you can select daehexample U1, 12) or the global value of thecait (Ut, It)

For each parameter, you can change the followihgega

=>» Color: color of the displayed parameter on a gr&jun.additional and logic channels, the colorsaaréefined for each of those channels.

=» Caliber: the caliber is defined with the nominalues of voltages and intensities. For exampleafoominal voltage of 230 V, the caliber shall be
400 V centered around 200 V (hence, 0 to 400 V) ¥an change the minimum and maximum for bettewracy. For example, you can display
the signal Ul between 220 V and 240 V
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11.5. Record

You launch the data acquisition by pressing tiiRegord » key. It is paced at the rate of the integratieriqa. You can also record the parameters into
a file (real time save on a hard disk).

Unlike the normal record mode, there is only oraebkland the complete data acquisition is displagedal time.

During the data acquisition, you cannot changedtita acquisition parameters, but you can changdisipéy parameters (zoom, color, validity of
display, etc.).

You can also display the signals under scope modesplay the parameters under numeric mode.

To stop the data acquisition, presStep Acquisition ».

In case of power shortage during the data acquisithe registered file is correctly closed. Aereergizing, any new data acquisition will be made
with possible opening of a new file.
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11.6. Measurement method

Root Mean Square:
Average value:
Active Power:

Apparent Power:
Reactive Power:

Power Factor:
Crest Factor:

Distortion Rate:

Distortion Factor:

Total Active Power:
Total Reactive Power:

Total Apparent Power:

Total voltage:

Total Intensity:
Total Power Factor

N o2
¥ = Ziam”E
ms N
1 N
= —T‘_x
27k
mean N =
1 N
P=>"v, %
&=l
S=U*I
o= o2 _ p2
Fp= f
&
Xerest
o Cres,
Xrms
2 2
TED = f _Xfond
X;ond
2 2
DF = Xi _Xfond
x}?
B =R+R+H
COr =0} +05 +0;
Sy =B +0;
—_ U+ U2+ U
g

3

Ir=0L+0L,+15

P
FRp=—

i

Energy: the cumulative value of power P; you caacthis value in the Display

page

Attention the maximum value of the energy in acquisitiordencs limited to

E=Pn*H
Pn=nominal power
H=12 hours
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12. FILE MANAGEMENT

12.1. General

For all possible files, the appliance has an irgehard disk and can receive an USB stick that mékgossible to:
- save or reload the total set-up of the recorder
- save or display a data acquisition.

The set-up files have a *.CNF extension.
The data acquisition files have a *.REC extension.
You can create directories and save files into thBodo so, press theSet-up » key in File mode, then selecBave on Disk».

Press «Add Folder » when suggested.

= | AN A , o

e e ——— =>» USBkey: read / write to an USB stick (if connected at
; Y USB key _ .
T — ;]u — the start-up of the appliance)
el peemmmens | s
7 Fie Recor. 11:40:50 38 feb. 2003 151520 - Add Folder: creation of a directory; you can type its
v XXXXXXXXXXXX0002 11:49:40 20 feb. 2013 15.232 Ko name Wlth an alphanumerlc keyboard On Screen.

=> Visualisation Recycled gives access to deleted files in

case of recovery.

Save inHD/

—

1 | 2 I 3 | 4 | 5 | 6 I 7 | 8 I 9 | 0 | - I 3 | DEL
TAB | Q | w | E | R | T | ¥ | U | | | o | [3 | ~ | $ | #
UP/down | A | s | D | F | G | H | J I K I L | ? | Return

< > z | X I c ] v | B I N I M . : l 1 / | \
wlun] = ECRERR 3 ]
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. :' When you delete a directory, all files within aedated.

It is very advisable to work under a directory auad at the root of the hard disk.

12.2. Managing the set-up files

The page to manage the set-up files is linkededSket-up” key .
Their name has a *.CNF extension.

— 5etUE ) ~.

[ 4 Reset | (= Load
" SetUp [ On Disk

=31 Save
%@ On Disk

L A

=» Reset Set upinitialization of the appliance under a standsettup
=» Save on Disk back-up of a set-up to a file on the internadhdisk or an USB stick
=» Load on Disk loading a set-up from a file on the internal hdigsk or an USB stick
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12.2.1. Saving set-up files

Press the Save on Disk» key.

11:54:54
- o i
L=O "5 PRINCIPAL
HD/ 5.252 Goct libres 1\@ USEkey
|~ FolderREC = Add
|= FolderPNG = Folder
/" reseau_50Hz [14:46:15 12 march 2013 [ 15344Ko | e
= nohup 13:43:50 01 march 2013 0.000 Ko
 File_Record_ 11:40:50 28 feb. 2013 15.152 Ko Y
P < 15:05:26 22 feb. 2013 15.152 Ko
L XXXXXXXXXXXX0002 11:49:40 20 feb. 2013 15.232 Ko

Save inHD/

—

1 | 7 l 3 | 4 | 5 I 6 I 7 I 8 I 9 I 0 | . I = I DEL
TAB I Q | w | E | R | T | Y | u | | | o | 3 I ~ $ | #
UP/down ] A | 5 l D I F I © l H I J I K I L | ? ] Return
< > 7 I X I c ] v I B I N I M : 1 / | \

A St o]

You can type the name of the file with an alphanuerieeyboard on screen, or with an external PC-&goard if connected.

12.2.2. Loading set-up files
Press the Load on Disk» key.

Select the directory, then the file to load, andkck Load ».

ol
!@ Attention: You will lose the current set-up.
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12.3. Managing the data acquisition files
12.3.1. Saving acquisition files
To save the data acquisition, you must define Hrarpeters of the triggers.
There are 2 ways to save data acquisitions intapipéance:
- by recording data acquisitions into internal membrpugh the blocks in memory mode and templatear{ede the chapters Memory
mode and Template mode)
- by recording the data acquisitions on a disk (Skeenkode).
The « save additional file » function makes it ploigsto record all the data acquisition (all bloeksa time).

At the save file stage usingrkes managew—— &ave data to disk two file formats are possible:

Once the acquisition completed, the files can beda two different formats :

[E=JFile_Record_0005: (200ys) Trigger :10:24:44 07 nov. 2013 7.015 K words/channe
"CHannel A 1
Channel A 3

10:25:07
o HoME
: 4 f 8

| [ Horolgeregy E] 3.134 Gbytes free space [~ % USB key J
S ————
F Add l

& Foider

=>» Binary file: These files can be opened
by the device, SeframViewer and
Flexpro. It contains all the data and
configurations.

| FPRRRPPRERERER

fi o
I Return

Type of File

Save inHD/FolderREC/
[ Fite binary (REC)

=>» Fichier text: Only save the physical

;MVH el File text (CSV)
channels (not the mathematical channels) - |
and cannot be open by the device. Its : I 0 0 5
purpose is to be used with Excel. e Jo wf[e]  Je[vJuliJeJafc]1Te
upmw{n«l a[bIJJH rll q|] ] JH = w|‘ {[] Re\w-? :
[T =] [T [T
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12.3.2. Loading acquisition files

Press Replay » then «iles manager». Press once again oriead file », and then select the file you want to load.

Select the directory and the name of the file emlto display it on screen.
You can load the set-up of the channels (type, néumetions etc....) and their validations: to doaljdate «<_.oad Set-up »

12.4. Recycle bin

When you erase a file, it is saved in a hiddenctimy.

The content of the recycle bin is limited to ddittnore than 5 Go. In case of overrun, the oldkst &re definitively erased.

To display this recycle bin, you only have to oples Directory page and pres¥isualization Recycled»: the files show up in blue. You will be able
to open the files, save them to an external stick TP Link or read/erase them.

You can also empty the bin.
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13. PRINTING

This chapter describes the direct printing of #suits on a local printer or a connected one (LAMVGFI).

You start the printing with the Rrint » key from the following functions:
- «F(t) » and «XY », «Set-up Plot» key (stopped scan)
-  «Replay » and «Start/Stop », «Set-up Plot» key

You can create a file copying the display on screen

» Screen Print key of a PC keyboard

« Screen Print key of the recorder —

[}

e
— ]

b

The file will be created either on the USB stidlkpriesent, or on the hard disk.
The name of the file will be bmpxxxxx.bmp (incrertedmame)
On the hard disk, the files will be saved into HudderBMP directory.

You will be able either to copy this directory am dSB stick or to delete it. You will also be abbeuse an ftp link to recover these files or delete

them.
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13.1. Set-up and start of the plot

Press the &et-up Plot» key from the &(t) », «XY », «Start/Stop » or «Replay » functions.
Under «XY » or «F(t) », the scan must be stopped ( « Freeze screey) tokaccess to this key.

Under «Replay » or «Start/Stop», a memory block or a file must be displayed aeea to access to this key.

For the 8460, there are 2 possibilities:
- Internal printer: the internal printer of the reder is selected, you just have to choose the leigtine paper
- External printer: the printing will be performed an external printer

You have to set up a few parameters to use annexterinter:

* Printer Set-up: selection of the type of printer in a list; she following chapter.
* Margin: width of the margin in millimeters (depends or #elected printer)

* Launch plot: starts the printing
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13.2. Selection of the printer

The «Set-up Printer » key launches printer selection software in teiedf existing printers.

Server Printer Group View Hzlp

+ &
Add Refresh

=

The

Filter: |G &

Generic-PostScript-Printer

Connected to localhost

Click the « Add » button to find the local printer.

Page 13.3



Printing

Select Device Select Device
Devices Network Printer Devices
Other Host: Flnd; Other
= Network Printer i = MNetwork Printer
ﬁk ‘Network Printer TOSHIBA e-5TUDIO255

AppSocket/HP JetDirect
Internet Printing Protocol (
Internet Printing Protocol (
LPD/LPR Host or Printer
Windows Printer via SAMBA

TOSHIBA e-5TUDIO255
TOSHIBA e-5TUDIO4 55
TOSHIBA e-5TUDIO255
TOSHIBA e-5TUDIO263(
TOSHIBA e-STUDIO255
TOSHIBA e-5TUDIO255
dlk-5133E7-P1
TOSHIBA e-5TUDIO4 55
TOSHIBA e-5TUDIO255
copieur-mcr

Find Network Printer

AppSocket/HP JetDirect 7|

T B [ i B

iy | cancel |

Click a small arrow on the left of detwork Printer ». The software will look for the printers conregtto the network.

Location of the network printer

Host: 1192.168.0.16

Port number: |9100

Select the manufacturer and the model of the priated then click on « Forward
The software will search the drivers. You will haweselect the right driver.
If the software does not find the right drivers éoPostScript driver, you'd better find driverschsse as possible from the local printer: If yotinger

does not appear in the selection list, you camysimilar printer by the same manufacturer diiger will probably be the same.
You can check the driver used with your printetttoewebsitehttp://openprinting.org/printer_list.cgi

Cancel |

Example:

Forward |

For the TOSHIBA e-STUDIO255 printer, you can use dniver of the TOSHIBA e-STUDIO205 printer.

13.3. Printer for USB connection

You can connect the recorder to a printer with 8d8nnector.

In this case, the connected printer will show updatly on screen:
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Select Device

Devices Description

LoesnlEenllePil ) Aprinter connected to @ USB port.

Other
B Network Printer

Cancel

Forward |

In case of problem by the set-up of a new printe
you can reboot the basis printer in the « Set-ppge

b,
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14. INPUT / OUTPUT

14.1. Additional Input / Output Connector

The connector is at the rear (SUB-D 25 male pins).

000000 QgQgaoo
DML\JI\J 2
‘\ggogggoooo

=0
0
na

=] LI:I
5 LI:I
‘I7L|:|

The ground of the power supply is the mechanicdhe# the casing of

the SUB-D25

Pin no 1/0 Nom des signaux
13 I Logic channel 1
25 I Logic channel 2
12 I Logic channel 3
24 I Logic channel 4
11 I Logic channel 5
23 I Logic channel 6
10 I Logic channel 7
22 I Logic channel 8
9 I Logic channel 9
21 I Logic channel 10
8 I Logic channel 11
20 I Logic channel 12
7 I Logic channel 13
19 I Logic channel 14
6 I Logic channel 15
18 I Logic channel 16
5 Ground
17 Ground
4 Ground
16 @) Power 9-15V 0.2A
3 Ground
15 Alarm A
2 Alarm A
14 @) Alarm B
1 O Alarm C
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14.2. Logical inputs

The non-connected inputs have the following circuit

The non-connected inputs are 0 V potential (leyel O

Number of logic channels: from 1 to 16.

TTL level: 3.3 V (protected until 24 V)

To create a rising edge, you only have to crea@aection between the power supply 12 V inputthedutput of the connector.
Similarly, to create a falling edge, you only haweemove this connection.

You can also use a TTL 3.3 V output signal.

14.2.1. Use

Plot and display:

These channels are plotted on the left or the sgle of the paper according to the selected farmat
They are displayed at the top or the bottom ofsttreen according to the selected position.

They are numbered from the right to the left.

Each channel is plotted between two dotted linasgpecify the limits.

The height of the reticules is min. 2mm for thetplo

External clock:

You can use the channel #16 (pin #18 on the coanjetd synchronize the channels in all modes (Mgm@o/Nogo and File).

The max. speed of the paper is ca. 10 mm/s.

In « Text » writing of the measurements, the pageoll is made the same way. In this case, thestrgstion frequency is restricted to 1 Hz.
In other modes, the data acquisition is up to 562 K
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Triggers:
You can use the external channels to trigger tbegnid the data acquisitions (start or stop) (MAN® or OR).
See chapter kriggers ».

14.3. Alarm outputs

Contacts and outputs available at the rear connégfo/ A2), B and C.

The A1/A2 contact is a « off voltage contact » withpotential (24 V /200 mA).

The B and C outputs are TTL5 V.

When the appliance is off voltage, the contact AZli®\open and the B and C outputs have & Snkpedance.
14.3.1. Use

Signalizing internal events toward the outer enumnent to the recorder (triggers on analogical gicl@hannels, states of the printing block...)
See chapter Wse», paragraph « Set-up » key».

14.4. Power supply output

There is a power supply output +12 V limited to 8.8n the pin #16 of the connector.
The grounding of the power supply is the mechareeath.
You can also use this output to supply energygeresor or an electric circuit to manage the logpuits.

| ;l The 12 V may disappear in case of intensity overlga0.2 A). In such a case,
-9 You have to turn off the appliance a few minutefteeswitching it on again.
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14.5. Extension box for input/output interface

The extension box makes it possible to detect &ageland convert it into a logic signal for allldgic channels.
The inputs are isolated between each other and thherground.
The « green » terminal block of each channel igisd from the red and black bushes of the samenegha

The 10-pin terminal block (non-isolated) makesasgible to supply energy under 3.3 V, 5V or 12\amh external circuit and to connect alarm

outputs.

Use:

Connect the 25-wire cable between the 1/0 connegfttite recorder and the box (4 on figure 1).

Connect the signals according to the case:

90 V to 250 V AC or DC, red and black bushes (Tigare 1)
10 Vto 48 V AC or DC, pins #1 and #3 of the « gregerminal block (2 on figure 1)
<10V AC or DC, between pins #1 and #2 of theeegr» terminal block (3 on figure 1)

1ov | 3 | —

agv| 2 | —

250V —<

AN
PP -

A [ ] TR
[ /\ ) 5

I C3 3 C
—

JI .
388!

2

Fig 1
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The extension box for input/output interface option(code 984405500) makes it possible to:

* convert an alternative voltage (example: 230 V %0 iHto a logic signal 1

» easily connect inputs from the 16 logic channels

* isolate the 16 logic inputs (250 V=~ between ch&)rgs0 V=~ between channels and ground)
» easily connect alarm outputs with a screw terminal

« supply energy to an external accessory with 3.8 V,or 12 V with a screw terminal

Connection of the logic channels according to thegnal voltage:

e O0to250V =~ e 0to48 V=~
red 1
O.. T
connection 0 - 250 V=~ logic channel ? T

O‘(/ connection 0 - 48 V logic channel 1

black
Through a banana plug isolated between the redlacl bushes Through pole and screw between the dots #1 and #@o
Max. voltage available: 250 V AC or DC screw terminal
Typical trip threshold (AC or DC): 48 V Max. voltage available: 48 V AC or DC
Frequency: 45 to 440 Hz Frequenqy: 45 to 440 Hz
Non-detected low threshold (AC or DC): 0 to 10 V Typical trip threshold (AC or DC): 9 V _
Detected high threshold (AC or DC): 60 V to 250 V Non-detected low threshold (AC or DC): 00 2 V
Isolation: 250 V=~ between channel and ground Detected high threshold (AC or DC): 10 V to 48 V

Isolation: 50 V=~ between channel and ground
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* Otol1l0V=-~
1

1 ]2 3

A& A

o

connection 0 - 10 V logic channel 1
Through screw terminal between the dots #1 andf #2ecscrew terminal
Max. voltage available: 10 V AC or DC
Frequency: 45 to 440 Hz
Typical trip threshold (AC or DC): 2.2 V
Non-detected low threshold (AC or DC): 0to 1V
Detected high threshold (AC or DC): 3V to 10 V
Isolation: 50 V=~ between channel and ground

Response time:

To detect the alternative signal, the signal efltdgic channels is rectified and filtered

Typical delay for a rising edge: 10 ms
Typical delay for a falling edge: 50 ms

14.5.1. Use

Link the box to the input/output connector of tipplance with the 25-pin connector provided witk tption.
Connect the logic channels to record with respetté max. authorized voltages

Power supplies / Alarms:

max. current 3.3 V: 200 mA

max. current 5 V: 200 mA

max. current 12 V: 200 mA

Alarm A contact 1 and 2: open in case of alarmatsan 50 Vmax / ground
Alarme B: logic output O V /5 V non-isolated

Alarme C: logic output 0 V /5 V non-isolated

© | Alarme A contact

~' | Alarme A contact

Y | Masst

@ | Alarme E

© [ Alarme C
Masst

[+ | Masst
™ 13.3v
@ |5V

& l12v
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15.

INTERFACE

15.1. Ethernet interface

15.1.1. General

You can remotely use the recorder with its Ethemmetface through the TCP-IP protocol.
Plug the recorder onto your network with a straigdiile on the 10/100 BASE-T connector (RJ45) atehe of the appliance.

You can use the recorder with a 10 Mbit/s or 10GkHtthernet network.

If your network includes a BNC cable, you need atemal hub to convert the BNC signal into RJ4%aldquse a straight cable).

If your PC has no network, you can also use a ok@sable directly between the PC and the recorder

Connector 1

Crossover cable

Connector 2

Broche

Signal

Broche

Signal

1

TX+

3

RX+

TX-

RX-

RX+

TX+

2
3
6

RX-

6
1
2

TX-

The recorder uses the TCP/IP protocol to dialotpwie PC. You can then give it an IP address wghlmet mask.

Ask your network administrator for an IP addresthuiie corresponding subnet mask. Type the vathes,turn off and on the appliance to validate

the new address.
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If you have no network administrator:

Check that the TCP/IP driver is installed on yoachine.

For a PC under Win 95 or Win 98:

From the Windows browser, go to "Workstation" tHi@onfiguration panel” then "Network".
Check that the TCP/IP protocol is installed, arehtbheck the IP address and the subnet mask.

You must take care to define an IP address anraesunask compatible with the remote computer.
The port used by the recordePert #23.

Case with DHCP if you use a DHCP server, it will automaticallysggn an address to the recorder; you can readdldigss in the « Set-up » page.

Case with manual IP

For example, in | mode, you can have:
PC IP=192 135.20.00 mask = 255.255.255.0
Recorder IP=192.135.20.01 mask = 255.256@5

Refer to the definition of the classes of IP adskess
Programming:

You can create your own software under Visual Bagisual C++, etc. for example with the Winsockdiliver by Microsoft.
Then, you will only have to send the applianceringtons designed in the following paragraphs.
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15.2. NTP Protocol

Using the NTP clock (network time protocol) giveggers with accuracy better than 50 millisecondsif 1 hours for stabilization ).
For that, you need to install the recorder in yoamputer network with a fix IP.

Go to the Set-up page, then to the Ethernet paQ€.0

Give the recorder:

e The address of the gateway (IP of the router) Gewith DHCP)

e 2 address IP DNS (domain name system). The defddlesses are Open DNS (208.67.222.222 and 20306Z2D). Else, you can use DNS
addresses by your Internet provider (for some ssryeu only have to type the IP address of thewgay) (inutile en DHCP).

* A NTP server; the defaults server if the French &Rver: fr.pool.ntp.org. For more information,ivtee website http://www.ntp.org/

You can use an internal NTP server inside your agtwr a server close to your home (preferablysesmndary servers (layer 2) for France).
You will find the list of the French servers ingniffwww.cru.fr/NTP/serveurs_francais.html

Once the appliance restarted, you can test ifntoccemmunicate with the various IP addresses.

In the Set-up page, go to the Date page:

You can select either the internal date or the lssordzation of the appliance under NTP.

In this case, you must also tell the recorder ywne shift and the possible use of daylight savinge (Europe only).
France and Western Europe are in the GMT+1 zone.

After restarting the appliance, the recorder wilichronize with the NTP server.

The date in the date window is displayed red wieanching.

As soon as the synchronization process begingldteeis displayed blue.

If the date never turns blue, check the cabledlamdarious IP addresses in the Ethernet pagecgotest the link with the "test" line.
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15.3. PTP protocol

You can use the protocol PTP Client mode.
With the IRIG option, you can also have a Servedeno

15.4. IRIG synchronization (optional)

The IRIG sync option, enhance the time measureamniracy of data recorded in files mode (for sangptieriod >=1ms). The recorders equipped
with IRIG board have and additional BNC connector the rear panel to assure the link with the e@ldRIG clock.

The configurations of the IRIG board are availdhle 8 sew | ——>  [E] 1046:18 08 nov 2011]

te & Hours

Nosync, ~ Use NTP © lIrig sync. => Irig code format : Choose the format used by your external IRIG clock

Irig code format; Irig signal . . . . .
g (Booz+e122 | o = Transmitter timezone: Offset in hour for the received signal.
Synchronization

Transmitter timezone 0| - A‘

Board set up

= |RIG signal: Green LED when the irig board is connected to alveag
signal, red when unplugged.

=>» Synchronization: Green when the board is synchronized, red when not
synchronized.

& dd mm yyyy
mm dd yyyy =>» Board set up:More information about the irig board

¥yyy mm dd
& Return
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Synchronization indicator:

The internal clock is fully synchronized when tramihis displayed in blue in the state bar:

In the case of a none correctly configured dewtoe hour will remains in black color. Go back ie threcedently showed menu to configure the irig
synchronization.
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15.5. WIFI connection

You can also connect the appliance through a \leKi(SEFRAM thick only) by plugging it into a USB.

The wifi routed is used without encrypted key. Sagus guaranteed by using MAC address.
Once the stick inserted, go to the « Set-up » mender Network, you should see a second line witlo «ore network ».

—{ Network }
'+ DHCP:192.168.0.33

& Pressing the « Modif. » key opens a utility progtanactivate the
« . »

f@ No more network «— Wifi link.

“# Wifi hotspot OFF

File Profile Help

| [l = ® 8 .'

New Edit Copy Delete Activate Deactivate

— Then, go to the « Devices » tab and check that Wfirstick has
| Devices | Hardware | DN5S | Hosts i ifi
been identified.

L #.] You may configure network dewvices associated with
:!» = physical hardware here. Multiple logical devices can be
™ associated with a single piece of hardware.

Profile Status Device @ Nickname Type

Active profile: Common (modified)
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Then, click « New » and select Wireless connectioen « Forward ».

File Profile Help

P
Device Type Create a new wireless connection,
| @} Ethernet connecti |
B ISDN connection
&y Modem connectior
|§ Token Ring connec
L Witslass copnectis) The name of your Wifi stick shows up. Select iertelick
% xDsL connection
« Forward ».
: Cancel | | Forward |
IACtiVe profile: Commaon {modified)
File Profile Help
o On this page, you must type the network parameters.
Mode: Managed 2
Network name (SSID): © Auto © Specified: [sefram_wi On the « network name (SSID): » line, you mustaeteSpecified » and
chanpal; type the name of your network. If the wifi is prcted by a wep key just
KeTt”;tfth " enter it in the key subsection ( wep is not avédépb
Y (Use OX Tor hex):
Cancel | Back | | Forward |

Then, you only have to follow the last steps ofigetand apply it.
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After that, you Wifi peripheral should be visiblethe list of configurable peripherals. In the «d¥g » tab, you must:
check "Activate the peripheral at start-up": thegeeral will automatically start up at energizioigthe computer.

In the second tab you can see the MAC addressuwfwili key
Don't forget to save the setup (files -> save)

File Profile Help

I A
Ll L& | li

New Edit Copy t Activate Deactivate

| Devices | Hardware DNS | Hosts

In case of trouble at setting up, click « Help d &men « Content » to display
_ 4O You may configure network dewices associated with the help guide.
:‘ Ei physical hardware here. Multiple logical devices can be
i~ associated with a single piece of hardware.

Profile Status Dewvice Nickname Type
M & Active @ etho etho Ethernet
S Active T wlant wian

Active profile: Commeon (modified)

— NetworE }
=] DHCP:192.168.0.119 Modif.
5

7 192.168.0.118 Once the network activated, and after a restarhaime should
- sefram_wl Modif.

show up in the Set-up menu under the Ethernet abione
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15.6. Create a wifi hotspot

A wifi hotspot can be launched in your device tdkma direct connection between the DAS and any etifedevice such as PC, tablet, Smartphone

— NetworE }
J=] DHCP:192.168.033 | | |
7) No more network Modif. The hotspot is OFF. To turn on the widtspot click on the off button.
@ . Validate your choice and restart the Ditith the wifi key plugged in.
#  Wifi hotspot OFF

The wifi key must be plugged when the device iststa
& When the wifi hotspot is on, it is not possiblectmnect the DAS to other wifi networks. To
be able to do such a thing, turn off the hotspot.

The hotspot configuration is:

Hotspot name :SeframRecorder
Password :sefram00
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15.7. Operating software

You can transfer the data acquisitions files taCacBmputer.
The SeframViewer software is provided on a CD-RONhwhe appliance. It displays the recorded files.
It works under win XP, 2000, Vista,Win7 with Framak 2.0

Using files on a PC requires two steps:

» Transfer the files from the appliance to the PCuhie FTP protocol with your Internet browser, édaample
» Display of the files with the SeframViewer software

15.7.1. File transfer under FTP

= Use FileZilla ( see the CD)
This process is recommended because the date whttséerred files will be identical with the datkthe initial files. In addition, the transfer sake
will be optimal

» Using the explorer of Windows (IE9for example )

Go to Tools— Connect a network reader

Click « Open a storage session or a network server

Under « Internet network address », type ftp:// redIP address of your recorder

You can give a name to this link; it will alwaysmwain active among the « network favorites »

= Using a web browsef(internet explorer, Firefox, opera etc.)

Launch your browser and type the connection addf&ess chapteBet-up):
« Ftp:/l » and the IP address of your recorder
Then press « Enter » from your computer.

You have direct access to the directories of yeaorder, including the data acquisition filefd: main directory on the internal hard disk of your
appliance
Transfer your files to your computer to use therthwhe provided SeframViewer software or FLEXPRO.
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15.7.2. Display under SeframViewer

<~ C:\Documents and Settingsigalatiotoa\BureaulGA das1600 NoticeADB_ AU, 34MW.rec

File  Graphic  Option  Help
%N:@)\a@|;:| {4:'|Annotationw

DE_AL 34MW.rec ( 20470 Samples/channels ) Sample Rate :10ms Date :29/06/2007 09:21:11.820
puissance active[RMS]: 10.307 MW ' : ' ' ' 441100
\puissance active[Freq]: - Hz
i : : 96| 90
i 32| a0
: L A A R A A A L A A e A Y A S A e e A e A A Ry AR Y St 308 ?D
264 &0
= 22 | &0
; 176/ 40
i 132| 30
; B8 | 20
: ............................ S T S T T T i O Lt S 44 ]D
: Min an
L . |-OBlaMw | é : f f : 10 |0
-3 20mir3min -2 40min 2 20min  2min_-1.40min -1.20min -1min~ -40s 205 0 20sidiv

100

20

80

B0

50

40

30

20

10

puissance active [ MYW]
freguance [ Hz]

“anhage [ %]

Pales [ %]

Distributrice varnage [ %]

Launch the SeframViewer software (or double-cliokadfile)
then open a .REC file.
You can select:

- the channels to display

- the f(t) or xy mode

- the autocalibration of the channels.

Your data acquisition file is displayed on screen.
All functions of SeframViewer are available.

Use the user manual included with the softwaradoader all
the available functions of SeframViewer by clickithg last icon
« Detailed help».

In command mode of WindoWsyou can also directly create a
result file (text or Excel file) by typing the follving line (see
Menu sub-menu Options of the help):

SeframViewer myfiler.rec /x creates an Excel file
SeframViewer myfile.rec /t creates a text file.
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15.7.3. Control with VNC Viewer:

This software makes it possible to remotely cortnelrecorder.
http://www.realvnc.com/download/vnallows you to easily download the software. Setleetexe file.

You only have to follow the instructions of theesib install the software. At the end of the inatadn, you can choose a version for your VNC viewe
(some versions are charged). Select the versiongoill according to the desired applications.

You only have to open the « VNC viewer » where glownloaded it.

VNC Viewer X
VNC® Viewer n On the VNC Server line, you must type the IP adsloés/our
C recorder and click « Connect »
YNC Server: | 192.168.0.114 v You will be able to control your recorder with yatomputer.
Encryption: |Let YN Server choose b |
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Technical specifications

16. TECHNICAL SPECIFICATIONS

16.1. Isolated 1000V inputs
16.1.1. General characteristics
Number of inputs per modiBe
Impedance:

11MQ impedance for calibers < 10Volts
10MQ impedance for other calibers

Maximum admissible voltage:
Between the measured channel and the mechanicaidjro : 1000 V DC or 1000 V AC 50 Hz
Between the two channels’ poles : 1000 V DA@BO V AC 50 Hz
Installation categoryovervoltage category: 11I-1000V and category 100&
Isolatiort Between the ground and the measurement chami€6: MQ for 1500 V DC.

Common mode parasites: Test according to EN 61143

Kind of measures:
Voltage, current (with external shunt), frequency
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Technical specifications

16.1.2. Voltage record
A This is a visualization window and not an inputgan
Maximum caliber 4000 V (-2000 V to +2000 V)
Minimum caliber 100 mV (-50 mV to +50 mV)
Offset Adjustment of the center per 1/5000 of the fallle or 1/2 caliber
Maximum offset + 5 calibers. (Without exceeding the range fr@e00V to + 2000V)
Accuracy +/-0.2 of the full scale +/- 0.2% of the offset

Offset shift  100ppm/°C

16.1.3. RMS record

Software RMS calculation

Sampling 200 ps

Max frequency 500 Hz

Peak factor 2, 2 and 2000 V max. Instantaneous
Accuracy +/- 1 % (sinusoidal signal)

Response delay 100 ms typical (40 ms @ 50 Hz)
Max measurable voltage 1000V AC

16.1.4. Derivative and integral record
Integration time:(common to all channels) from 200 usto 1 s

Input Caliber:adjustable from + 0.50 mV to + 2000 V
Input filters: see bandwidth paragraph
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16.1.5. Frequency record
Accuracy 100 mV rms min.
Decision threshold: Variable from -99 V to 99 V wid.1 V steps
(valid for frequencies < 10 Hz)
min. cyclic ratio 10%
Frequency between 1 Hz and 100 kHz.
Accuracy 0.02% of the full scale
16.1.6. Counting record
Decision threshold: Variable from -99 V to 99 V wid.1 V steps
Min. Sensitivity: +100 mV + 1% of the decision teheld
Max. Counting for record: 65536 (at higher valubs, counter is zeroed).
Max. Digital Counting: 4.10
16.1.7. Sampling
Resolution 14 bits
Max sampling frequency 1 ps (=1 MHz)
Max sampling period: 10 min
16.1.8. Bandwidth
-3 dB bandwidth:
Caliber Bandwidth
>=100 V 26 KHz
>=10Vand <100V 20 kHz
<10V 3 kHz
Internal analog filters: 10 KHz, 1 KHz, 100 HzQ(@B/decade)
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16.1.9. Numeric filters

Programmable 0.01 Hz to 100Hz

Slope: 40 db/decade

Sampling: 5 KHz

Period of calculation:
* Record >=200us or oscilloscope time base >=20ms/d200us
* Record <=100us or oscilloscope time base <=10wms/d5ms
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16.2. Isolated 500V inputs
16.2.1. General characteristics
Number of inputs per module 6
Impedance:
Impedance > 25 K1 for calibers <= 0.5V

Impedance = 1 [ for the calibers > 0.5V

Optional card 984402300:
Impedance = 10 K2 for the calibers > 0.5V

Maximum admissible voltages:
Between the measurement channel and the mechgnicadd: + 500 V DC or 500 V AC 50 Hz
Between the 2 poles of a channel: + 500 V D60 V AC 50 Hz
Category of installationovervoltage category: 111 600 V
Isolation: between the ground and the measurement chanrgf): MQ under 500 V DC.
Parasites of common modest according to the norm EN 61143
Type of measurements:
Voltage, intensity (through external shunt)

Frequency
Thermocouple J, K, T, S,B,N,E,C, L
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16.2.2. Voltage recording

Max. Range
Min .Range
Offset

Max Offset
Accuracy
Offset shift

Classe C index

16.2.3. RMS recording

1000 V (-500 V to +500 V)

1mv (-0.5 mV to +0.5 mV)

Adjustment of the center per 1/5000 of the $akle or 1/2 caliber
+ 5 ranges (except 1000 V)

+ 0.1% of full scale = 10 pV £ 0.1% of the @ts

100 ppm/°C £ 1 pV/°C

see appendix

RMS calculation with the software

Sampling

Max. Frequency
Peak factor
Accuracy
Response delay

200 ps

500 Hz

2.2 and 600 V max. Instantaneous
+ 1 % (sine signal)

100 ms typical (40 ms @ 50 Hz)

Measureable max. Voltage424 V AC

16.2.4. Derivative and integral record

Integration time:(common to all channels) from 200 psto1 s
Input Caliber: adjustable from + 0.5 mV to = 500 V
Input filters: see paragraph bandwidth
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16.2.5. Temperature record

Sensor Domain of use

-210°C to 1200 °C

-250°C to 1370 °C

-200°C to 400 °C

-50°C to 1760 °C

200°C to 1820 °C

-250°C to 1000 °C

-250°C to 1300 °C

0°C to 2320 °C

—|OIZmon| XN«

-200°C to 900 °C

Accuracy of the thermocouples as specified in fheadix
Compensation of the cold junction of the thermodesid, K, T, S, N, E, C, L: £ 1.25 °C
Calculation every ca. 5 ms.

16.2.6. Frequency record

Accuracy 100 mV rms min.

Decision threshold: Variable from -99 V to 99 V wid.1 V steps
(Valid for frequencies < 10 Hz)

min. cyclic ratio 10%

Frequency between 10 Hz and 100 kHz.

Accuracy 0.02% of the full scale

16.2.7. Counting record

Decision threshold: Variable from -99 V to 99 V wi.1 V steps
min. Sensitivity: +100 mV + 1% of the decision téineld

max. Counting for record: 65536 (at higher valdls,counter is zeroed).
max. digital Counting: 4. 0
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16.2.8. Sampling

Accuracy: 14 bits
max. Sampling Frequency: 1 ps (=1 MHz)
max. Sampling Period: 10 min

16.2.9. Bandwidth

Bandwidthat -3 dB:

Caliber Bandwidth

>1V 100 kHz

> 50 mV 50 kHz

20 mV 30 kHz

10 mV 30 kHz

5mVv 20 kHz
Carte optionnelle 984402300 :

Caliber Bandwidth

>10V >20 kHz

> 500 mV >10 kHz

> 50 mV >50 kHz

20 mV >30 kHz

10 mVv >30 kHz

5mVv >20 kHz
Analogical Filters: 10 kHz ,1 kHz, 100 Hz, 10 Hz

Slope: 20 dB/decade
Numeric Filters: see §16.1.9
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16.3. Multiplexed inputs
16.3.1. General Characteristics
Number of inputs per module 12
Inputs of type non-isolated differential
Impedance:

Impedance >10 K2 for calibers< 2 V

Impedance = 2 [ for all other calibers

Maximum admissible voltages:

between the measurement channel and the mechgrocaid: 48 V DC
between the 2 poles of a channel: 48 V DC
Max. common mode Voltages:
+ 3 V for calibers< 2 V
+ 50 V for all other calibers
Type of measurements:
Voltage, intensity (through external shunt)
Thermocouple J,K, T, S,B, N, E, C, L
PT100 2, 3 or 4 wires
16.3.2. Voltage record
Max. Caliber 50V (-25 Vto +25V)
Min. Caliber 1mv
Offset software adjustment of the center
Accuracy + 0.1% of full scale + 10 pV £ 0.1% of the st
Offset shift 100 ppm/°C £1 pV/°C
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16.3.3. RMS record

Software RMS calculation
Sampling 200 us Peak factor
Max. Frequency 100 Hz Accuracy

16.3.4. Derivative and integral record

Integration time:(common to all channels) from 200 usto 1 s
Input Caliber:adjustable from £0.5 mV to £25 V
Input Filters: see Paragraph Bandwidth

16.3.5. Temperature record
- Thermocouple: see chapter 16.1.4

- PT100:
Domain of use from -200 to 850 °C

2.2
* 1% (sine signal)

Accuracy of the thermocouples and PT100: seegperalix, PT100 2, 3 or 4 wires.

Calculation every ca. 5 ms
Max. Corrective resistance:
- PT100 2 wires: 3@ - PT100 3 wires: 100

16.3.6. Sampling
Resolution: 16 bits
Max. Sampling Periad
Memory and file modes: 200 ps (=5 kHz)
Max. Sampling Periad 10 min

16.3.7. Bandwidth

Bandwidthat -3 dB 1 kHz
Numeric Filters: See § 16.1.9

Response delay

typically 100 ms
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16.4. Strain gauge inputs
16.4.1. General characteristics
Number of inputs per module: 6
Voltage, thermocouple and strain gauge measurefiieaistrain gauge bridge is powered by the drawer)
Inputs of type isolated differential
Impedance:
2 MQ for calibers <=1V
1 MQ for calibers > 1V

Maximum admissible voltages:
Between a measurement input or the ground and gahanical ground: 200 V DC

Maximum voltages between inputs, between inputieagler ground:+ 50 V
Isolation: between mechanical ground and measurement charir¥10 M2 under 500 V

Type of measurements:
Voltage, intensity (through external shunt), thecople, strain gauge

The accuracy values below are specified for the filkéz.

16.4.2. Voltage record

Max. Caliber 50V

Min. Caliber 1mV

Offset adjustment of the center by 1/5000 of full saald/2 caliber
Max. Offset + 50 V (zero offset + 5 calibers without chargthe caliber)
Accuracy + 0.1% of full scale + 10 pV £ 0.1% of the st

Offset shift 100 ppm/°C £1 pV/°C

Noise < 20 pV without a filter
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16.4.3. RMS record

Software RMS calculation

Resolution 200 s

Max. Frequency 500 Hz

Peak factor 2,2

Accuracy + 1 % (sine signal)
Response delay typically 100 ms
16.4.4. Derivative and integral record

Integration time:(common to all channels) from 200 psto 1 s
Input Caliber:adjustable from £ 0.5 mVto + 25V
Input Filters: see paragraph Bandwidth

16.4.5. Strain gauge record

The selected unit is uSTR (micro strain). Gauges akpress the measurement in mV/V
The equivalence is: 2000 uSTR =1 mV/V

Automatic Zero + 25000 uSTR

Power Voltage of the bridg@ V and 5 V (symmetrical + 1 V and £ 2.5 V)

Gauge Coefficient 2 (adjustable between 1.8 and 2.2)

Max. Caliber 50 000 uSTR

Min. Caliber 1000 uSTR

Offset adjustment of the center by 1/5000 of full sealéd/2 caliber
Max. Offset + 50000 uSTR

Accuracy + 0.1% of full scale + 5 uSTR + 0.1% of théset

Offset shift 100 ppm/°C +1 pV/°C

Page 16.12



Technical specifications

16.4.6. Temperature record

- Thermocouple: seel§.1.4
- PT100:
Domain of use from -200 to 850 °C
Accuracy: see appendix
PT100 2 or 4 wires
Calculation every ca. 5 ms
Max. Corrective Resistance:
2-wire PT100: 3@

16.4.7. Sampling
Accuracy: 16 bits

Max. Sampling Period
Memory and File modes: 10 ps (= 100 kHz)

16.4.8. Bandwidth

Bandwidth @3 dB >18 kHz
Analogical low-pass Filters 20 dB / decade 1 kHz, 100 Hz,
Numeric Filters: See §16.1.9
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16.5. Additional Inputs / Outputs

16.5.1. Logic channels

Number of channels 16

Input Impedance 4.7 Q)

Sampling Frequency same as the main inputs

Max. Admissible Voltage 24V

16.5.2. Alarm Outputs

Alarm A voltage-free contact (relay) (24 V / 100 mA).
Alarms B and C TTL outputs 5V

Voltage-free appliance when the circuits are open.

16.5.3. External power supply
Nominal Voltage 12 V / mechanical ground
Max. Intensity 0.2 A restricted by reloading fuse
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16.6. Circuit analysis

The specified accuracies require that the nomiakles are correct.
16.6.1. Ranges and Accuracies Voltage and Intensity

RMS Voltage:
* Range: from 1 mVrms to 400 Vrms
* Accuracy: 0.5% of the nominal voltage
RMS Intensity:
* Range: the intensity is always to be referred ¢oraesponding voltage: the input value must beiwithe limits specified for the voltage. In
most cases, the instrument you are using to meé#seiiatensity conditions the measuring range.
» Accuracy: 0.5% of the nominal intensity + error giarof the measuring instrument
Active power:
* Accuracy: Intensity error margin + Voltage errorrgia

Example
Measurement of a 230 V voltage and a 10 A intengitly a SP221 clamp (1% accuracy; input 1 A yiedgput 100 mV on the circuit analyzer).

e Voltage:accuracy 0.5 %
* Intensity:accuracy 0.5%+1%=1.5%
* Power:accuracy 0.5%+1.5%=2%

Power supply voltage and frequency of the appliance
In the case where the recorder is in nominal fematig conditions (see chapter 10.7), the influesrcers resulting from the power supply voltage and
frequency are negligible within 10% distortion anéd% frequency variation (in case of circuit powapply by generating unit).

Magnetic fields:
The current sensors must compulsory be in confgrmit the valid norms and have the CE mark. Th#luence on the recorder is negligible for a
field 100 A/m @ 50 Hz. As far as possible, keepgbesors away from any magnetic source when used.
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16.6.2. Frequency
Ranges: from 10 to 100 Hz - 400 H20% - 1000 Hz = 20%

Accuracy: 0.01 Hz
Sensitivity: 5% of the nominal voltage

16.6.3. Power factor
Accuracy: measurement value £ 0.05
16.6.4. Peak factor

Peak accuracy: 0.5% of the nominal voltage or intensity
Peak factor: accuracy 1 % upto5

16.6.5. Harmonics rate calculated in power analysis
Range: THD: from 0 % to 600 %
FD: from 0 % to 100 %
Accuracy: measurement value + 2%
Harmonics: ca. 2 up to order 50
Range: from 0 % to 600 %

Accuracy: measurement value + 1 % up to th& B&rmonics;
Measurement value + 1.5 % from thé'8ip to the 58 harmonics

16.6.6. Multiple circuits

Available only when multiples board 500V or 1000 available.
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16.7. Display
Screen TFT 15.4 inches, color, back-lighted LED
Total Accuracy 1280x800 dots

16.8. Memory acquisition

Memory length 128 Msample (partible up to 128 blocks)
Max. Sampling Period 10 min

Max. Sampling Frequency 1 MHz

Accuracy 50 ppm

Position of the triggers -100% to +100%

16.9. Acquisition on files

Internal hard disk size 500Go min.
Max. Transfer rate 6 Msample /s
Accuracy S0ppm

The true transfer rate depends on the number einghsito get and on the current mode.

16.10. Communication interface

Communication (remote control) only through EthérR®ssible DHCP
Speed 10/100/1000 base-T

Connector RJ45

Protocol TCP/IP

Connection port 23

(Use the EMI filter)
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16.11. Thermal paper

Paper dimension 270mm
Drawing dimension 256mm
Running speed of the paper from 1mm/h to 100mméxternal speed
Re-transcription of the memory 10mm/s max
Fast lead 100mm/s
Text mode period of 1second/line to 1 line/hour
XY mode 100x100, 200x200, 250x250 mm
Resolution and accuracy:
In X axle: 8 points per mm
InY axle: 16 points per mm to 50 mm/s
8 points per mm beyond
In XY mode: 8 points per mm on the 2 axles

Accuracy of the running speed: 0,5 (<100mm/s)

16.12. Miscellaneous
16.12.1. USB connector

For a keyboard, a mouse for printer and memorksic wifi sticks

Type 4 connectors USB-2 at the rear + 2 connecto8-P/&t the front
16.12.2. Screen connector
Type DB15, 15 dots high density
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16.13. Environmental conditions for the 8460 record er

16.13.1. Environmental conditions

Working temperature 0°C to 40°C
Max. Relative humidity 80 % condensation-free
Storage temperature -20°C to 60°C

16.13.2. Mains/Power supply

Voltage range 100VAC to 264 VAC

Frequency 47 to 63 Hz

Inrush current < 38 A peak

Consumption 230 W max. (80W without drawing)

16.13.3. Dimensions and weight

Height 195 mm
Width 440 mm
Depth 370 mm
Weight 11 kg
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16.14. Environmental conditions DAS 1600/DAS800/DAS 801

16.4.1. Weather conditions

Working temperature 0°Cto40°C  (0°C to 30°C for the DAS1600&8Mion and DAS800SV and DAS801SV)
Max. Relative humidity 80 % condensation-free

Storage temperature -20°C to 60°C

16.4.2. Mains

Voltage range 99V ACto 264V AC

Frequency 47 to 63 Hz

Inrush current <40 A peak

Consumption 55 W max.

Internal fuse not accessible to the user: contecafter-sales service by SEFRAM

16.14.3. Dimensions and weight

Height 298 mm
Width 394 mm
Depth 218 mm
Weight DAS1600 8 kg

With Extension:
Depth 295mm
Weight DAS1600 10kg
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16.15. Electromagnetic compatibility, security
16.15.1. Electromagnetic compatibility DAS1600/DAS8 00
X - - 3 - . N . EH m““ F
Désignation | Méthode d'essai Spécification Limite/Niveau ww:“ Critéra
Ermissior NE EN 85011 o - Mesure & 3 métres - _ * Test conditions: connection of the tested
mission - . 30 MHz 3 230 MHz 50 dBuVim QP Ou | Classe A equipment with a cable connected to the ground pole
rayonnée (2010) 230 Mz 4 1 GHz 7 dByVim QP
Emisaon 1 — 0,15 MHz & 0,5 MHz 79 dBpV QP of the frame (benchmark 9, paragraph 2.2.1); see
condulte NF EM 55011 0.5 MHz 3 5 MHz 73 dBuV QP oui |ciasse A paragraph 3.4.6 Earth
{accds alim. (2010)* 5 MHz & 30 MH2 TBA:LBW EPH -
) | {valeur AV = QP-13d8). | _ T , . :
e:g;n{ CEI 6100053 - {vaieurs - Tham | - Assessment criteria for the function applied during
harmonique | (2005) - | - the test:
Vanaton9e | ce161000-6-3 _ _ Non (2) - Criterion A: Normal behavior within the
Rickar (2008) S limits of specification.
'GE'I{EBS 33;3;4-2 :Déﬂhﬂrﬂﬂsﬂﬂrﬁrﬂ :j : ; :E Oui | Critgre B Criterion B: Temporary self-recoverable
- YR BOWiza1GHz | 40 Vim sans modulation - deterioration or loss of function.
e 14GHz22,0 GHz | 3Vimsans modulation |  Oul | Critére A Criterion C: Temporary deterioration or loss
acivoloppd m::*;:g“ﬁ“:z YV py——E— - , of function requiring an intervention by the usemo
' B | amaowaoooHz | o Oui (3) | Critére A reset of the system.
CE| 61000-4-8 L - MNan (4 -
(2009) _ ne _ :
GE'{ESSE;J;“ 5:50 n§ / 5 kHz +2KY Oul |Critére B
CEl 61000-4-5 42150 s LigneiLigne : + 1 kY oui  |erwrea This is a class A device. Class A deviges
Immunité (2005) * LignefTerre . £ 2kV | are meant to be used in an industfial
accds CEloo0de | 1o Kz 80 biz |3 Vrms sans modufation |~ oy | Gritere A Vi H N\  environment. Electromagnetic
At AG SEOoATT T Rid;.lcﬂ ' 001 ﬁém.da ' “Terens compatibility is not ensured in othefs
: {ZW"? Réduction 60% 10 périodes oui Critére G environments.
icad Réduciion 30% 26 périodes Critére A
S Reduction 100% 250 pérlodes ~ |citrec
e 550 ns /6 kHz. £10KV | Ou(7) |CritereA.
Immunlte e 100045 . LignefT 1k | ou @ |crzrea
A : : ame §
aures | (2005) entadda i M '
¢ {E‘Lnﬁ} ° 1 60 kHz & 80 MHz | 3 Vrms sans modulalion .
cébles 2008 z \ - Qui A
Cabls terre * AM 80% 1000 Hz Oui(?) | Critére
Caible Etharnel :
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16.15.2.

Electromagnetic compatibility 8460
Désignation | Méthode d'essai Spécification Limite/Niveau apgﬁ:::;;e plksknd
- o Mesure & 3 métres
im;jigg NFQE& 3;5?“ 30 MHz & 230 MHz 50 dBuV/m QP Oui | Classe A
y 230 MHz & 1 GHz 57 dBuV/im QP
Emission 0,15 MHz 2 0,5 MHz 79 dBuV QP
conduite NF EN 55011 0,5 MHz a 5 MHz 73 dBuV QP Bl —
(acces alim. (2010) * 5 MHz & 30 MHz 73 dBuV QP
AC.) (Valeur AV = QP-13 dB)
Courant CEI 61000-3-2
harmonique (2005) = = Non (1) -
Variation de
tension et Gl (6210%%?33 - - Non (1) -
flicker
CEI 61000-4-2 Décharges Contact N=14kV ; -
(2008) Air N=-+8KY Qui Critére A
80MHz a1GHz | 10 V/m sans modulation
[ nité el 61000;4'3 14 GHza20GHz | 3V/msans modulation Oui Critére A
mmu (2008)
| AM 80% 1000 Hz
enveloppe :
CEIl 61000-4-3 2,0GHz a27 GHz 3 VIm sans modulation ; .
(2006) * AM 80% 1000 Hz Oui (2} | Critére A
CE! 61000-4-8
CEl 61000-4-4 . .
(2004) * 5-50 ns /5 kHz +2kV Oui Critére A
CEI 61000-4-5 Ligne/Ligne : + 1 kV ; -
Immunité (2005) * TR e Ligne/Terre - + 2 kV T
i CEIl 61000-4-6 150 kHz a 80 MHz 3 Vrms sans modulation v -
Ly (2008) AM 80% 1000 Hz Oui | Critére A
Alim AC CEl ?;8340)‘4‘1 i Réduction 100% 1 période Critére B
a0V * Réduction 60% 10 périodes Oui Critére A
250V * (4) Réduction 30% 25 périodes Critére A
264V Réduction 100% 250 périodes Critére C
Immunité CE'(EJS,?," e 5-50 ns / 5 kHz 2 110kV Oui (5) | Critére A
Autres cables| CEl gl)%%c)""‘s 1,2/50 ps LignefTerre : + 1 kV Oui (6) | Critere A
CEl 61000-4-6 160 kHz a 80 MHz 3 Vrms sans modulation ; oo
(2008) AM 80% 1000 Hz Oui(3) | Critare A
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Test conditions: EUT connection (equipment undst) tthanks to a line connected to the chassis gantind (indication 9, section 2.2.1); see section
3.4.5 ground connection

Operating evaluation standards applied duringeke t

Criterion A: normal performance in the specificationits

Criterion B: temporary degradation or loss of atgioyclable function

Criterion C: temporary degradation or loss of fumtior performance which needs an user actionreset.

w This instrument is a Class A appliance.
Class A appliances are intended to use in indlstn&ronments, you can face potential difficulttesensure the electromagnetic
compatibility in other environments because of eareld and spread disturbances.
16.15.3. Security, Isolation Class, Installation Ca  tegory

Class 1 product

Security conform with EN61010-1
Pollution degree 2

Installation categoryovervoltage category)
Mains input category Il
Measurement input category Il 600 V, overvolt&§e0 Vv

w Particular precautions are necessary to preseeveaiformity of the product, particularly the udesbielded cables.
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16.16. Miscellaneous
16.16.1. Internal saving battery

Saving the configurations and the clock

Battery lithium 3.0V button battery
Preservation of the data min. 5 years

The user cannot change it: contact the after-salace.
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16.17. Accessories
16.17.1. Accessories provided with the appliance
User manual

Help CD with software and notes

Common accessories:

* 1 mains cable 241510312
* 1 female 25-pin connector 214200251
e 1 connector hood 214299014
e 1 mouse 298505112

o 1 RJ45 filter

Accessories isolated 6-channel module: 984401100
* 1 black banana plug per channel 215508020
* 1 red banana plug per channel 215508021
Accessories multiplexed differential 12-channel oled 984402100
» 1 screw terminal block per channel 315018045
Accessories isolated gauge strain 6-channel module 984402550
* 1 screw terminal block per channel 315018048
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16.17.2. Accessories and options
see the after-salescee
984402300
see the after-salege
see the after-ssdegice
see the after-sales servic

Universal 6-channel module

Universal 6-channel module (10Winputs)
Gauge strain 6-channel module
Multiplexed 12-channel module

1000V 6-channel module

Transportation case 984167000
Rack 19" (DAS800/1600) 916007000
Crossed Ethernet connection 910007300
FLEXPRO software basis 910008100
FLEXPRO software complete 910008200
16.17.3. Consumable items

Kit for 6-channel module 984010000
Kit for 12-channel module 984402100
Roller paper 30m (standard) 837500504
Roller paper 30m long duration 837500510
Roller paper 30m high sensitivity 837500521
Pre-cut Roller paper A4 837500522

16.18. Battery option

Shunt 0.1Q 1% 1 A plug-in 910007200
Shunt 1Q 0.1% 0.5 A plug-in 989006000
Shunt 100 0.1% 0.15 A plug-in 912008000
Shunt 500 0.1% 0.05 A plug-in 989007000
Shunt 0.01Q 0.5% 30 A external (plugs) 207030301
Shunt 0.00X2 0.5% 50 A external (terminals) 207030500

DAS 1600/800/801 can be equipped with and an ogkibattery preventing the loose of data in caggoefer shutdown. The option specifications are

detailed below:

Battery charging time with the DAS turned off <3h
Battery charging time with the DAS turned on <6h
Battery autonomy >2h
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The front LED of the battery powered devices hasdloperating modes:

-LED lights up: The device is ON (Push button ON).
-LED is off: The device is off and not connectedah external power source (Back switch button Gifld, push button OFF)
-LED is blinking: The device is off and connectedan external power source. (Back switch button @i push button OFF).

The led is not a battery charge indicator. To chtbekbattery charge, use the charge icon in thedswstatus bar when this one is turned on.

LY

»  The battery is charging.

1 The device is powered by the battery.
& The use of the battery requigaperatively to plug the device’s protection earth or the postgsply wire for safety reasons
For the devices powered by a battery, plugged @v/3fbard, the maximum number of board authorizédviered to 3..
16.19. IRIG board option

Synchronize your data with an external IRIG clozlebhance time measurement accuracy.

5ms

612 (only for sampling rate >= 200pus) (<5 KHz)
Page 16.27

Accuracy of trigger date

Sampling time accuracy




Technical specifications

IRIG formats IRIG-A133, A132, A003, A002, B123, B122, BO03, BO&2d AFNOR NFS 87-500
IRIG signal amplitudes  from 600mVpp to 8Vpp

Input impedance 50 Ohms

Page 16.28



17. APPENDIX

17.1. Information about the caliber of the inputs

Reminder: The caliber is the difference betweemth&. and min. displayable value on screen or paper

The origin is the middle of the screen or paper.

17.1.1. Inputs of isolated voltage type
CALIBER Origin offset Min. Measurable Max. measurable
1mV +5 mV -5.5 mV +5.5 mV
2mV +10 mV -11 mV +11 mV
5 mV 25 mV -27.5 mV +27.5 mV
10 mV +50 mV -55 mV +55 mV
20 mV +100 mV -110 mV +110 mV
50 mV +250 mV -275 mV +275 mV
100 mV +500 mV -550 mV +550 mV
200 mV 1V -1.1V +1.1V
500 mV 2.5V -2.75V +2.75V
1V 5V -5.5V +5.5V
2V +10 V -11V +11V
5V 25V -27.5V +27.5V
10V 50 V -55V +55V
20V +100 V -110 V +110 V
50 V +250 V -250 V +250 V
100 V +450 V -500 V +500 V
200 V +400 V -500 V +500 V
500 V +250 V -500 V +500 V
1000 V 0 -500 V +500 V

These inputs are equipped with an analogical
offset system of the origin that may reach up
to £ 5 times the caliber value. Hence, you have
to shift the measurement limits without
changing the resolution up to 5 times the
caliber value.

The software allows you to program any
caliber and any offset; then, it selects the real
analogical caliber and the best adapted offset
according to the table below (closest caliber
and origin offset with upper value)



17.1.2. Inputs of multiplexed card voltage type

These inputs do not have any analogical offsesetéfare calculated by the software.
The real caliber is the one, whose range includeptogrammed range.

CALIBER MEASUREMENT RANGE
1mvV -500uV to +500uV
2 mV -1 mVto +1 mV
5 mV -2.5mVto +2.5 mV
10 mV -5mV to +5 mV
20 mV -10 mV to +10 mV
50 mV -25 mV to +25 mV
100 mV -50 mV to +50 mV
200 mV -100 mV to +100 mV
500 mV -250 mV to +250 mV
1V -500 mV to +500 mV
2V -1Vto+1V
5V -25Vto+25V
10V -5Vto+5V
20V -10Vto+10V
50 V -25Vto+25V
17.1.3. Input of thermocouple type Example:
Thermocouple measurements are treated as voltagsuneenents. Youocan program a measurement range between -50 and
For a given temperature measurement range, the@agefdetermines the voltage calib +50°C with a J thermocouple o
the following way: > max. absoolute value T= 50_C )
-« T » being the absolute value of max. measurabhpérature, in °C z adding 40 C .T +40 =90°C
- Add 40°C to take the max. cold solder temperatoit@ account cor_respondlng voltage U according to the table ThJ
- Search the corresponding voltage U in the thermgpleaiable N U Fb4.7.26mV _
- Programming the caliber, whose measurement ramtjedies U Caliber: 10mV (measurement range: -5 mV to +5 mV)

- Forisolated channels, no offset is used

17.2. Accuracy of the thermocouple measurements



The following measurement inaccuracies are givemas Values: the typical values are 2 to 3 timesker.

The measurement accuracy for temperature is thé@uddf several possible inaccuracy sources:
PI: accuracy of linearization
Ps: accuracy of cold solder
Pm: accuracy of measurement of the equivalent gelta

The total accuracy is then: Pt = Pl + Ps + Pm

For the recorder:
Pl =+ 0.25 °C for all thermocouples
Ps =+ 1.25 °C for all thermocouples
Pm = (0.1% of the voltage caliber + 10 uV) dividgdthe thermocouple slope in pVv/°C

Measurement accuracy: Pm

The measurement accuracy Pm depends on the valifiber used by the appliance (see the previowsgpaph) and on the slope of the
thermocouple. You will use the slope for the thecouple at 0°C, since it varies according to theperature; but the variation is generally of the
second order for the accuracy calculation.

Slope of the thermocouples:

J K T S B

50 WV/°C (@ 0°C)| 40 pV/°C (@ 0°C) 40 pV/°C (@ 0°C) 10 pV/°C (@ 500°C) 9 pV/°C (@ 1000°C

E N C L

60 LV/°C (@ 0°C)| 26 pV/°C (@ 0°C) 18 pV/°C (@ 10099 50 pV/°C (@ 0°C)

Example of accuracy calculation

We make a measurement between -50°C and +50°Cawlitthermocouple with compensation for cold solder.



Pt=Pl+Ps+Pm+ Pd

Pl =+ 0.25 °C (linearization accuracy)
Ps = + 1.25 °C(compensation for cold solder)

Used caliber 10 mV (see the previous example)
Accuracy for voltage measurement 0.1%*10 mV + 10520 puV

Slope of thermocouple J 50 pv/°C

Accuracy Pm Pm = 20/50 = 0.4°C

Total accuracy Pt=0.25+1.25+04=1.9°C

17.3. Measurement accuracy for PT100

The following measurement inaccuracies are givemas values: the typical values are 2 to 3 timeaker.



The measurement accuracy for temperature is thé@uddf several possible inaccuracy sources:
PI: accuracy of linearization
Pz: accuracy of the zeroing
Pm: accuracy of measurement of the equivalent gelta
Pd: accuracy of the measurement offsets

The total accuracy is then: Pt =PI+ Pz + Pm + Pd

For the recorder:
Pl=+ 0.1 °C for all PT100
Pz =+ 0.25 °C for all PT100
Pd =+ 0.10 % of the offset
Pm = data in the tables

Measurement accuracy: Pm

The measurement accuracy Pm depends on the voliiber used for the appliance. The measurementt erargin, in °C, will be the voltage error
margin divided by the slope, in V/°C.

For all voltage calibers, the accuracy is + 0.1%0#41V.

Slope as a function of temperature:

Temperature (°C) | -200 | -100 0 200 400 600 800
Slope (uV/°C) 378 354 342 321 301 281 260

Measurement accuracy of the equivalent voltagé@t O



Temperature Tension max, Tension max. Error
Caliber Caliber error [pv] in =C
20 10 20 0.06
50 20 30 0.09
100 50 60 ois
00 100 110 032
500 200 210 060
1000 500 510 1.50
000 1000 1010 300

Example of accuracy calculation
We make a measurement around 240°C on the 500f§&icaéntered on 0°C with a PT100 probe.

Pt=Pl+ Pz + Pm+ Pd

PI=+0.1°C (accuracy of linearization)
Pz =+ 0.25°C (accuracy of zero)
Pd=0 (no offset)

Calculation of Pm:
Calculation of the slope at 240°C: 321 + (301-321240-200) / (400-200), which means 317 uV/°C,
thus Pm =210/317 = + 0.66°C

max. total accuracy:
Pt=0.1+0.25+0.66 =+ 1.01°C



17.4. Accuracy of instant measurement according to the filters

The accuracy of instant measurement is specifidid aiLlO Hz filter: + 0.1% of full scale + 10 pV %106 of the offsets

For higher frequency filters and for weaker calébg@righ gain), the noise will be stronger (the prcicdhain x bandwidth is constant): you have to add
noise specification. For example, you cannot gehsiant accuracy of 0.1% on a 1 mV caliber withafitter.

The table below gives you the typical noise pegdak for various calibers and filters, as a %hefdaliber.

The measurements are made on a continuous vohlagees« - » grounded to the source of voltage tdrge from the common mode.

Caliber ImVi2mV |5mV [10mV|20mV |50 mV {100 mV | 200 mV| >200 mV

Filter 1kHz|1kHz |1kHz | 10 kHz 10 kHz|10 kHz|w/o w/o w/o

Typical noise|{3% |1.5% | 0.7% | 1% 0.6%| 0.2% 0.6% 0.5% 0.3%

The noise is proportional to the square root ofitaedwidth. To know the noise level on other fijpesitions, you only have to calculate the square
root of the bandwidth ratio.

Example:

Noise at 10 mV with a 10 Hz filter?

Noise = 1% with a 10 kHz filter

Ratio = square root (10000/10) = 32

Thus, the noise level will be lowered by a 32 facto
Noise = 0.03% with a 10 Hz

17.5. Note on the measurement units for a gauge str  ain



The basis unit selected for the measurements ogegstain is uS (micro Strain) applied to a compbetgge equipped with only one constraint-
sensitive resistance.

If the bridge is equipped with 2 or 4 constraimsigve resistances, or if the characteristichefltridge are given in mV/V, you can easily chaofge
unit by using the change-of-unit function.

Fundamentally, the measurement is always a measuatasfivoltage.

17.5.1. Conversion rules
Complete bridge with 1 active resistance activerst@int = default measurement (US)
Complete bridge with 2 active resistances: comdtradefault measurement divided by 2 (uUS)
Complete bridge with 4 active resistances: comgtradefault measurement divided by 4 (uS)
Display in mV/V: use the unit chandemV/V & 2000 pS
Display in V (if excitation =2 Vand G =21 uV & 1 uS

17.5.2. Calculation details

» Casa of the complete bridge with only one variabkistance (default case)

Vin: excitation voltage of the bridge

G: gauge factor

R: resistance of the gauge strain

Vout: voltage measured between the middle poitih@tridge
S =AL/L: lengthening of the gauge or constraint (styain

For a bridge with 4 identical resistances, where @sistance changes with a variatdd®, you can demonstrate:

Vout # (Vin/4)* AR/R)



We have:AR/R = G *AL/L

Vout = (Vin/4) * G *AL/L (1)
Vout=(Vin/4)*G*S (1)

In the general case G = 2, we get:

forVin=2V > Vout=S 2> 1uv e 1pusS
forVin=5V 2> Vout=25*S > 25uve 1S

» Case of the complete bridge with 2 variable resista

Vout=(Vin/2)*G*S

e Case of the complete bridge with 4 variable rescsta

Vout=(Vin)*G*S

17.5.3. Display of the characteristics of the bridg e in mV/V

For some bridges, the characteristics are given\fv
The equation (1) is equivalent to:



Vout/Vin =G*S /4
For G = 2, we ge¥out/Vin = S/2
HencelmV/V < 2000 uS

17.5.4. Example of unit change
A weighting gauge strain system shows: 0.89 m\uVBI00 g
Conversion into uS (G=2p 0.89*2000 > 1780 uS for 600 g

Using a change of unit with the parameters:
Unit: gram

X1=0

Y1=0

X2=1780 uS

Y2=600 g

The display is now directly in grams.



17.6. Accuracy class — class index

This is a key concept of the CEI recommendatioteritls to alleviate the list of specifications.
For that, it introduces the notion of ACCURACY CL&83unction of the CLASS INDEX C.
The normalized values of the class index are: Cl=@25; 0.5 and 1.

The inherent error (in the reference conditiong®uth not exceed + C % (the manufacturer can alsoifgpthe inherent error restriction as an absolute
value (for example + 5 mV) for the first calibers).

The variations (of the measured value), when doente value varies in the nominal domain of usk net exceed:
- C % for the position for the externally induced meiic induction and for the parasite voltages
- 0.5 C% for the power supply source
- 0.3 C% according to the class index for the amliemiperature (0.15 % for the class 0.25).

In addition, the insensitivity range must not extee
- C% in the reference conditions
- 1.5C% for the maximal resistance of the externasuneement circuit
- 2C% for the parasite voltages

At last, the overrun must not exceed 2C% (4C%Herlimits of the power source).



