RECORDER

DAS30- DAS50
USEROS MANUAL

ReviewJune 202



Thank you for buying SEFRAMrecorder and for your trust in oeompany The maingoal of our
various teamg¢research departmergroduction, commerciagftersaleg ) is to meet your
requirements as much as possible by designing or updating high tech products

Pl ease read cautiously this rac@mder 6s manual for

Our teams are availabte provide you anwdditional information

04-77-59-01-01

Commercial srvice e-mail: sales@sefram.com
After-sales srvice e-mail: services@sefram.com
Technical spport e-mail: support@sefram.com

Fax +33 (0)4 77 57 23 23

Web www.sefram.com

i

Copyright Sefram2022 All rights reserved
Any total or partial copy of thidocumennheeds thewhorization of Sefram.



mailto:sales@sefram.com
mailto:services@sefram.com
mailto:support@sefram.com
http://www.sefram.com/

WARRANTY

Your instruments guaranteed for one yelar parts and workmanshgmgainst any default of
manufacturingand/orfunctioning hazardsThis guarantee starts from the delivdgteand ends
760calendar days later

In case of guarantee contract, this will cancel and replace the warranty conditions above
This guarantee does not cover errors ofarsormanipulation.

To apply the warrantythe user shall return the appliance to praduction unit

SEFRAM Instruments & Systemes
After-SalesService
32,rue Edouard MARTEL
BP 55
42009 SAINFETIENNE CEDEX 2

Standardaccessnesprovided with the appliangeords,plugschargeé ) and optionabccessones
(handbagsuitcasé ) are covere® mmths against any manufacturing hazard.

The factoryoptionsintegrated in the appliance are guaranteed for the same duration as the
appliance itself

METROLOGY

The meteorological conditions of yomeasurement instrument are defined in the specifications of
this notice. Climate and environmental conditions restrict the specifications of your recorder.
SEFRAM checks the characteristics of each appliance one by one on an automatic bench during i
mandacture. The adjustment and control are guaranteed under conditions of the 1S0O9001
certification by facilities in connection with the COFRAC (or equivalent in the context of ILAC
reciprocity).

The specified characteristics are considered stable for a period of 12 months from the first use undk
normal conditions of use.

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

For any check of the characteristics, the following average climate conditions shall be maintainec
(23°C+3°C1 50(+20)%RH). The recorder should have been working for 0,5 hour before check.

We recommend that you have this control made by oursdies service (Service Apr¥ente) for

the best service and preservation of the measuring quality of your instrument.

When a recorder returns to SEFRAM, maximum service is provided with internal updating
according to the required adjustments and software updates. In case of shift in the characteristics,
your instrument shall be adjusted to recover its original charaatsris

What to do in case of malfuncti®n

In case of malfunction or for any problem of use, pleasgact theSEFRAM Instruments &
Systemesftersales service

A technician will take your call infargeand will provide you any requirddformationto solve
your problem.




What to do in case of machine fail@re
In case of failure, pleagmntact theSEFRAM Instruments & Systemaftersales service

Need advice?
Need technicahssistance

SEFRAM Instruments & Systemesmmits itelf to help you by phone for the use of your

appliance.
Please phond4-77-59-01-01

Or send an-enail to: support@sefram.com
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2.1 MPORTAMNFORMATI ON

Please read cautiously the following instructioabefore using your recordet

2.1.

2.2.

Specific cautions

Do not usetheproduct for any other use than planned
Use normalized corddor the connetion of the appliance to the measurenyaoints.

To prevent any risk of electric shock never plug or unplug the measurement cords when
linked to the mains

Never use in a wet enviroment.
Never use in @& explosiveatmosphere.

In case of mafunction or for the maintenance of the applianceonly a qualifiedpersoral
shall be allowed to work on.iin such a case, it is necessary to use Sefram spare parts.

Never cover theappliance:there is livevoltage

Security instructions

For correct use of the appliandes necessary that the users abide by the security
instructions and the instructions of use describetignanual.

Specific warnings are provided all along this manual

If required there are warning symbods the appliance &

Symbok anddefinitions

Symbolsin this handbook:

l“ Warning: potential danger for the user

w Attention: potentialdangeffor the applianc@nd/orthe connected equipment

.
5  Remark: importantinformation

Symbols on the appliance
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2.3. Conformity and limits of the appliance

Dangleirglto! ) agmmedi ate corpor al

danger

Attention: See the handbooRisk of damage to th@atrial connected to the
instrument or to thenstrumenttself

Ground: accessiblgars linked to the ground of thepgdiance

TheDAS30& DASS50recorders are inonformty with CEI 610101 (200102).

It includeshigh-potting (IR) with two primary insilation levels(IP).

Thanks to them, the channdl$o 4 are insulated from each other and from the caftas

architecturallows indepeneht floating measurements within the limits of the admissible
maximumvoltages.
See chaptélTechnical pecifications”.

IR
CH1 | | accessible parts:
Opto-coupler
. uUsSB
Entrées  E—
| Ethernet
DC/DC Logical inputs
l—p] Pt100
L P Alarms
IR Power
v P P Carter
CH2 < » < »
DC/DC DC/DC
Entrees [ e — [
Opto-coupler
A < >
v IR IR Casing of the DAS30/50

IP: Main or additionainsulation
IR: Reinforced insulation

¥

Attention: Never apply avoltagehigher than the maximum admissiblgtage

between the channels@from theground of the carter

VAN

The use of the device at frequencies > 100Hz and of the voltages> 50V
requires imperatively the connection of the earthing protection or power

supply for safety reasons.




Presentation

B3.PRESENTATI ON

3.1. General

DAS30& DAS50are programmable recorders that make it possible to measure and record
voltages, intensities temperatures etc.on 2 to 4 channeklsnd onl6 logical channels
As anoption, youcan also record frorRtL00 a Pt1000probes.

An integrated thermal printeptionmakes it possible to print signals in real time

They can work in severahodes:

Direct, for paper printindoption)

Memay, for acquisitionon internal quick memory
File, for acquisitionon internal SD card

Template, foracquisitionon a prerecorded template
Analyds of network

OO O O )

The "operator i recorder” dialog is made easier thanks to an intuititexfaceon a wide touch
screenThe measurement parameters are eapyogram.

Logic channels

1111111
234567890123456

Page 3.1
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3.2. Description

3.2.1. Connection:

1- A RJ45conneaotr for theETHERNET 10/100Baseinhterface

2- two USBconneatrs for (female)USB stick

3- aSUB-D 25-pin connectofor thel16logic inputs and the alarm outputs
4- 2to4inputs through pin plugs according to the appliance

5- 2-way qotion PT=t100 crew terminal block

6- Power/Batery charge (on the upper sige

7- Power on button and light

8- Battery chargind.ED

Isolated inputs have 2 security terminals on each input
1 1redterminalinput«+ »
1 1black terminalinput« - »
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3.3. Touch screen

3.3.1. Description of the title bar

Variouszoneson the screen

1- Current node(directmode,memorymo d e é )
2- Statusof acquisition pendingacquisition stop
3- Statusof the kattey

4- Directaccess to display

5- Accessto the display of the memory

6- Accessto the recording

7- Screenshot button

8- Dateand time

9- Accessto the mairmenu

Note: By pressing on thdateand time you can access to tineenuto change this information

RPN RPN LR AN

;PLIM January\ﬂ\ﬂ 2015\Lw

| .: 27 January 2015 \ | January, 27 2015 { | 2015 January 27
N/ N/ N/

1
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3.3.2. Description of the channel validation window

@O v a

® Voltag// direct Edanal Without filter
@ | H sensor |——\

Range / ‘ 10v ‘ \_mtmm% %4

|| Center zero ‘ ov | Plot threshold T2 0.5V

jposition(]% | @'- H v || A |

Al <-5.0000V
1 MQ Function Disabled
BW 100kHz

for ranges > 1V

=2 Copy
-0V =7 to channe

1111111

1234567890123456

1- Changeof the color of the chann@by pressing this buttgiyou can access paefined
colors or designcustomary paint mixes

=

.

) 06 e
00 0 008
{f

2- Change the thickness of the line for the selected cha¥iaelcan also change this

thickness with the‘L‘ (thinnep and ‘i‘ (thickern) keys
3- Checkbox to validate a threshold
4- Current threshold value or change of the threshold value
5- Informationabout the channétaliber, thresholdsoffseg )
6- Logic inputs: real timestatusof the logic inputs
6b- Logic inputs: validationof thelogic inputs
7- Accessto the parameters of the various channels
8- TemperaturechannelghroughPt100 o Pt1000type sensors
9- Function channel@hey allow calculations between two chanhels
10- Checkbox for validation of the channels
11- Parameterane:you can change the name of the parameters
12- Key to change of parameter and display tireent value

Note: By pressing théogic inputs you pop up a window with all logic channels
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Someinformation is available on this window
- when clicking on a logic channé¢he relevant pin on theonnecor turns red
- when pressing the keyboagsbu can change the name of the channel

-~ Record (200ps) Stopped I @ @ = 09:1?:36 AH
‘” | | Ced | e | ()Mo

Logic channel 1 ‘ v | A ‘\) ‘i Valid logic channels

@ 4 Channel(s) W A

v

ii

NN Llle NNES

®ef®)®® @ e 5 @ 3 2 1

@538 35 22 21 0 19 18 17 16 15 14

= 1 (p13) Vlog 1 9 (p9)

Logic channels
1111111 D

i

1 L

1234567890123456 KI(30)]
000

8 (p22)
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3.3.3. Description of the network analysis window

Transformer

Nominal voltage
ui=119v

|

U2=621.8V
u3 =609.9V
I1=123 A
12=3228A
I3 =310.5A

1111111
1234567890123456 v
000

1- Setupof the networkanalysis

1
09:49:31
50@ BT A ——
/ %Z
o Delta (Aaron) “# 1nitialization L)
o Current clamp Shunt T
Current transformer /Z
240V | Primary | secondary 1A 1 %E

Nominal current

2- Changng the olor of the various measuremeifi®Itage current powere )

Frequen
&y ey

&) Voltage U1 [] 3 Current 11

U %Y Voltage U2 U =) Current 12
} [] &, Voltage U3 U qurrenln

| Background
' . ’

4 -

3- Measurement ndeof the curren{clamp shunttransforner)
4- Paraneters of the current measuremg@unversiorfrom the measured value and the

value sent to the recorder

5- Nominalcurrent in thgophaseconductor

6- Wiring scheme

7- Logic channelgvalidationand pararater setting

8- Display of themeasured values
9- Phase hgram

10- Typeof network

11- Paraneters ofvoltage

12- Value of the nominaloltage
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MAIN MENU

9 10 11 14 15 16 || 17

® e L 1]
©I Channels L~ mode

Channels and furyftions
On / Off

STaly Logic channels ::g Functions / Go/No-go {
| ) mode 4

% | Power

| 1 | analysis

@ Record
{ i Startup
{
2% 0)

Replay memory
E,’ E,’ Numeric @ \z

1- Directmode key(direct printing of thecurve)

2- Memory mode key

3- File mode key

4- Template mode key

5- Network mode key

6- Start screen talisplay the serial numbghe softwarer er si on é

7- Recording

8- Replay of the memory

9- Digital display of the values of the various inputs

10- Display of theF(t) curve

11- Display of theXY curve

12- Configurationof the logic channels

13- Adjustment of the trigger

14- Seup of the applianc€language, dateand time alarm outputsupdate of the internal
software networkconnetion, recovery of the configurati@n)

15- Access to the table of chanm@nfiguration:

<

1111111
1234567890123456
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g Al O A2 O A3 o A4 . PT1 . P12 .
Name Channel 1 | Channel2 | Channel 3 | Channel 4 PT1 PT2
TYpe \fo_ltage Vo_ltage Vo_ltage \ro_llage _PTll]n 2 'PTl{:ll] 2
direct direct direct direct |wires 0.00 Q|wires 0.00 Q
Filter Without | Without | Without | without 10 Hz 10 Hz
Function Disabled Disabled Disabled Disabled Disabled Disabled
Range wov wov ov wov 100°C 100°C
Center zero ov ov ov ov 0°C 0°C
5V 5V 5V 5V 50°C 50°C
-5V -5V -5V -5V -50°C -50°C
0.5V 0.5V 0.5V 0.5V 0.5°C 0.5°C
0.5V 05V 0.5V 0.5V 0.5°C 0.5°C

Note: By pressing various parametgysu can change therm addition, by pressing the name of

the channel (A1, A2 ), youdirectly accesshe parameter settingageof the channel

16- Configurationof the function channelgalcultiors between several channgls
17- Activation or deactivation enuof the various channels
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3.4. Update of the internal software

The internal software is regularly updated with the latest evolufidrese updates are available on
our welsite

https://www.sefram.com/miseasjour-logicielles.html

To update itcopy the file you receive on ddSB stick
Plug it on to theJSB connector at the rear of the appliance

™ - . > Software
| u = - 158
Pressld ot , then pres¢ "= 1 update to access to the update

- ) 58
To launch the update procepsess = »
The internal software automaticattppies the files required for the newersion.

Stop and restart the appliance at the end of the updatess.
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Setup and Precautions of Use

4 SETUP RRECAUTIONSIS

4.1.

Loading of the recording paper

NOTE: Only onefaceof thepape is heatsenstive. Reversing the paper at loading will result in the
absencef any printing out

Procedure:

T

T
T
T
T

Lay theappliance on the right side

Lift the extractor of the roller on tHel

Installthe paper into theeceptacle ("no de refthust be on the side of the pljgs
Introduce the paper into the slot of the lid

Close the lid by firmly pressing it on both sides.

| . Abad paper feed could damage the motor and the thermalMmadhould take
@ great care when putting it in place

The recorder shall always receive paper, because the thermal head may be danzsged
of extended direatontactwith the roller.

4.1.1. Precautions for storage of the recordings

In order to maintain thguality of the paper recordings is advisable t@bide byprecautionsof
handling

1 never uséaminatedsleeves

1 stae away from light, in a dry and cool place

Cardboard sleeves are advisable.
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Setup and Precautions of Use

4.2. Setup

You turn on theecorderby pressing the button at the top of the appliance.
Whenthe appliance is qrthe ON/OFF button is lit blue

After launching the softwayréhe recorder displays a homepage that specifies the harderaren
thenswitchesautomattally to the« Direct display » mode(oscilloscope).

. . o : . EsalFm
You can display this homepage any time in the ma@nuby pressing

To turn off the appliance, you only have to press the ON/OFF button twice

If the appliance does not stoprrecty, you must press the ON/OFF buttersecond;, in this case,
theconfigurationornon 6t be saved.

4.3. Configuration at power-up

At powerup, the appliances start with the lateshfigurationwhen they wershut down

| .1 If the configurationhas changed at powap, contactthe aftersalesservice.
1

If the initial seupis wrong you can reload the defawbnfiguration.

 set | 9 Default set
Go to the maimenu Press JI-JS“ B then| % Default set up
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CONNECTION TO THE MEASUREMENT NETWORK

4.3.1. Voltage measurement

Thevoltageis measured between the red and black terminals of the iwthtsvires and male
security pin pluggaccording taCEI 1010).

4.3.2. Temperature measurement with a thermocouple

Thevoltageresulting fromthermocoupleffect must be measured between the red and black
terminals of the relevaiput. To provide right measure valye®nnect the two ends of the
thermocouple cordicecty onto the quick fastening sock&ug the two pin plugs onto the selected
input with respect of thpolarity.

I'@' Do not use welding male pin plugs: the weldwguld alter thehermocouplesffect

4.3.3. Temperature measurement with Pt100/Pt1000

ThePt100probe must be connected on thie- » and« - » terminals

Thevoltagefrom thePt100mug be measured between the » and« -» terminals with one of the
two following mountings 2 or 3. The 3 wire mountings make the measuremiedegpendnt from
the resistanceof the line

Wiring:

2 wires 3 wires

4.3.4. Current measurement

You can make current measurementshunt between the red and black terminals of the relevant
input

In this caseselect the'current” typeamong the parameters of the relevant channel
Connect the measurement wires to the terminals cftthet.

The results are directly displayedAmperes o milliamperesaccording to the caliber of the
selected channel
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4.3.5. Connection of the ground

1 If the sourceof thesignalyou have to record hasw internal impedance you shall use
twisted wires. In case ohigh impedance you shall usehieldedwires.

1 When gathering grounds from the various items on the measuremeiritiirgood to
check that there is nmltage difference between them, in order to prevent any shdftcut
any doubtmake a measurement wittvaltmeteron a low resistancg.e. 1kq ) between the
terminals.

4.4. Routine maintenance

Maintenancenly consists in cleaning outside the appliaagy other operation requires a
qualified persoml.

ﬂ Unplug the appliance before anyntervention.

Never let water flow through the appliance to prevent any electigziarge.
Periodically clean the recorder with the following thstructions
- use water and soap to clean the front andbeards
- never usedy product that contains petrol, benzoralcdhol: they would damage the
screen printings
- wipe with a soft lintfree cloth
- use some antistatfrodict to cleanse the screen

4.5. Battery

The appliance is eqoped with aithium-ion battery(Li-ion). It is sent withcharged battey.
However, if the appliance has remained unused for more than one month, check itsslizdiding
and reload it if required

Attention: Any interventionon the fattely requires dismantling of the appliance
and shall be made bySEFRAMtechnician
Only usebatteriegprovided bySEFRAM.

Security advice

Never heat up or throw the battgogckinto the fire

Never shunt parts of tHeattey: risk of explosion!

Do notbore the battery

Do not dismantle the battepack

Do not reverse thpolarities of thebattel

This batterypackincludes a protective item that shall not bandagedor removed
Do not store thpackin a place exposed to heat

Do not damage the protective sheath offtaek

Do not store the appliance in a vehicle exposed to sunbeams.

E R

Page 4.4



Setup and Precautions of Use

Thebattey should lasR00chargedischargecyclesor 2 yeass.

Advice to extend the life dhebattery
1 Do not discharge too much
1 Do not store théatteriesdo longwithout using them
1 Stae thebattey at around 40%harge
1 Do not fully charge or discharge thattey before storage.

When thebattey is practically discharged, the appliance closes all open $ile@gs correctly the
software, then shuts up by itself

I Attention: When the chargeas connected to the appliantkee metal frame is

"a grounded

To recharge thebattery inside the appliance

Connectthe provided external power supply on faekplug of the appliance.
Connecthe mains.

The internal charger starts loading tater; the green light of batterghargdights up
You canchargethe appliancevhen on or off.

When thebattey is loadedthe light turns offautomatcally.

External power supply

The appliance can be powered by an external direct voltage power.dtpigks underl5V (5A).
The charger block provided when you bought the appliaanelso work as an external power

supply.
4.6. Offset calibration
You can easily calibrate the recorder inputs fonibléageandthermocoupleffsess. This will

remove any offsets present on differenannel To do so:
1 Let the appliance work f&0 minutes dmbienttemperature 2625°C)

1 Link the«+ »to « - » terminals on each inp(tesp. the red and black terminals for the isolated

input9
1 Validate all'lON' channels
‘ju Set up

1 Go to the homeageof the recorder and pret'd &

+ Additional option ‘ ‘ Electronic calibration
M1 Select then === )

‘ ‘ Calibration offset ) ] ] ) ] )

1 Pressl=—= to validate the calibration; it will last c&.minutes.
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4.7. Default calibration

You can restore the default factory calibration to coraegtpossible mistake in the calibration
coefficients:

Go topage «Electric calibration » (see the previousectior)

‘ h Recover factory calibration . . ] o
Press } andvalidae to restore thdefault factory calibratiooefficients

and give the date of initial plant start

4.8. Screen brightness

It is possible to adjust the screen brightn@&sss parameter can be changed on

| IJLJ[] Setup ‘ and ‘ +Addih'onal option ‘ and‘ " Screen brightness

4.9. Locking the recorder

It is possible to lock the recorder to prevent unwanted chambesparameter can be setup:

| Iju Setup ‘ ‘+Addiﬁonal option ‘ ‘ m Locking the recorder I
J 0 and and. :

To unlock the recordepresss times the button on the upper right of the screen

4.10. User mode

We prgposea user mode used to lock the setup of the recorder. All menus are accessible, but the
setup is locked by a passwoRhssword isfiSefrand ( ¢ a s e . TBieparanietericandg setup:

| IJLJI] Setup ‘ and ‘ +Addih'onal option ‘ and‘ ni User mode ‘
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5.US E

5.1.

Description of the various modes

Selection of the functioninghodeof the recoder:

—a —a —a ) == —a —a ) = == — ) = —a —. )

= —a —a )

DIRECT mode

real time print out of the measured sign@gption)

use immediatepaper printingslow protracted datacquisition

possibiliies complex triggers of thdrawing action dter the end of thdrawing
simultaneous record on file

MEMO RY mode:

quick acquisitioninto internalmemory of the measured signals

use:quick short datacquisition(transitay)

possibilities:complex triggers of the dasequisition,action after the end of thdata
acquisition simultaneous record on file

TEMPLATE mode

quick acquisition into internal emory of the measured signals

use:quick short data acquisition (transitory) faptureof non repetitive events
possibilities:complex triggersparticularlywhen outrunning a preecorded template from a
channelaction after the end of thaataacquisition simultaneous record on file

FILE mode

quick acquisition into internal emory of the measured signals

use:quick protracted datacquisition(only restricted by the size of the saving mé@ans
possibilities:complex triggersactionafter the end of thdataacquisition acquisitionof
very big amounts of data

NETWORK ANALYSIS mode:

singlephase network analysis

threephase analysigdaronmode (two-wattmeter methoyl(only onDAS50).
Data &quisitionon internal memory.
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5.2.

Setup menu

General onfigurationof the appliancemonitoring of the alarm outpytsetworkaddressTCP/IP,
calibration of the channelspdate of the internal software.

10

1-
2-

3-
4-

5

6-
7-

8-
O-

‘ ? Default set up

; ,/ 28 January 2015
‘ 3- — Save On disk
| %=

Graphic options

9 :
:!%F Additional option ‘ “~Netwo— 6
8 1111111
— =t 2 Software _® | Network
000 000000000 - ~.-.. })}‘;‘) update ‘ ‘@ 135.150.005.056
“REarm
| SV-;:' Alarm A ‘Alarm disabled /J_7
| SU-L\' Alarm B ‘Alarm disabled

Language: selection of the language of the appliance
Screen intensityincreasediminution of the backlighting of the CD screenadjustment of

v A
the déay with the keys‘g (decreasgand ‘J (increasg
Default setupinitialization of the appliance in defautbnfiguration
Loadon disk loading aconfigurationrecorded on the internatorage means @n anUSB
stick
Save ondisk: saving theconfigurationon the internal storage or on €$B stick
ATTENTION : the currentonfigurationshall be lost

Network Changeof the IP parameters and of the netwoptions

Alarm A or B: use of the alarm outpuss or B (0-5V outputg

1 None no conditionmonitors thecontact;it remains always open

9 Trigger. contol by acombindion of analogic or logic channels on several thresholds
(see chaptefrigger9

9 Paper errarcontiol by paper shortage or opening of thaor of the printindlock
(Option).

Softwareupdate update of the internal softwafgee chaptePresentation

Additional gotion: change of various parameters

1 Bip keyboard activation a deactivation of th8ip keyboard

9 Electric calibrationcalibration of the channel offseteset to factory offsets

10- Graphic etions:max sitionof thebargraph scrolling direction of théagraphof each

channel on screen
1 Right max value of the right channel
1 Left: max value of the left channel
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11- Datechangechanging thelateand time of the appliance

5.3. Channels Menu

By pressing thenenu «channels», you access the table of alailable analogic and temperature
channels of your recorder

) | | ! 09:04:21
7 | 109504:
3 sl | | |- ; Home
i 2 (OO a5
T & "o "o Yol "o "e Te
Channel 1 | Channel 2 | Channel 3 | Channel 4 PT1 P12
T Voltage Voltage Voltage Voltage PT100 2 PT100 2
P direct direct direct direct  |wires 0.00 Q|wires 0.00 Q
. Without | Without | Without | Without
T filter filter filter filter A0 10k
Function Disabled Disabled

Disabled | Disabled | Disabled
1111111

Disabled
1234567890123456 Range v v v v 100°C 100°C
U Center zero ov ov ov ov 0°C 0°C
5V 5V 5V 5V 50°C 50°C
-5V -5V -5V -5V -50°C -50°C
0.5V 05V 0.5V 05V 0.5°C 0.5°C
05V 0.5V 0.5V 0.5V

0.5°C 0.5°C

This tablegives you a quick insight of the various adjustments of the chaMmiscan change
these adjustments directly in this table by pressing the parameter you wpdate

You can access the setting of parameters channel by channel by pressing the name of the channel

the top of the table (A1, &22) or by pressi ng on(righbseledither gr ap h
screen.
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5.3.1. Analogic channels

A
”—\ Without filter / 8
10V ‘ ill’lotthrsholdTl‘ osv 7]
ov Plot threshold T2 0.5V
— | 14 |
ogic channels
- 1111111 Position 0% Bl v A 9
g IZ335078901234506 L= JL_ L |
000000000000000 Function ‘ Disabled 10
=55 Copy to
|‘f channe
11

1- Number of the channel
2- Name of the channgjive a name to the chanr{ehax.26 characters
3- Type selection of theype of measurement made on the input

voltage curent, frequercy, thermocoupl®r counter

direct, RMS, g)//qd or o¥.dt

value of theshuntfor current measurgsensod-20mA automat)
selection of théypein themocouple, compensation, unit

E %

4- Typeof external sensor
5- Filter. positioring of a filter on the input

1 10kHz,1kHz, 100Hz, 18Iz for analogic filters
1 1Hz, 10s, 108or 100G for the digital filters(according to théype of signal)

6- Changeof the color of the channel
v A
7- Change of the thickness of thgnalwith the keys‘_-‘ (decreasgand ‘_‘
(increasg
8- Validationand adjustment of the trigger thresholdsnd?2

Note: A warningmessag@ops up when the programmed analogical thresholds are out of the
measuremerrange
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9- Function makes it possible to append a mathematical calculation function rtel¢vant
channel

1 None nofunction

1 Changeof unit: changes the unit of the measures made on the chgonetan
programa coupleof dots X1, Y1 andX2, Y2 for scaling

1 Calcuhtion available mathematicélinctions,associated parameters and unit

(@)

aX+b: identical to the change of units, but instead of givirmpapleof dots, you give the
intercept(b) and the slopéa).

a |X|+h absolutevalue

a X?+b : square

a In(X)+b: Naperian logarithm

a Sqrt (X+c)+hk square root

aExp(cx) +b: naturalexponenl

a (1/X) +b: reverse.

O O O0OO0OO0OOo

10- Copy to channel makes it possible to copy the adjustment of a given channel onto one
or several other channels
11- Display window for the thresholds, caliber, zero offset
12- Adjustment of the positiarpositionof the zeo on screen or on the paper freff®0to
100%
i.e.in RMSmode it is interesting to have zero at the minimum vali®@@%o); you will
get the max. value = caliber
13- Adjustment of zeroZero (ar centkeror offse) is the central value of thmeasurement

Note:When using a mathematical function or a scale change, zero is the zero of the requested unit

14- Adjustment of the calibethe caliber is the measurement rangeresponihg to the full
width of the screen, where the channedlted.
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5.3.2. Additional functions between channels

There are function channels on this appliaiY@ can activate up to 4 function chann@ls, FB,

FC, FD).

These channels make it possible to make calculations between channels or calculations of average
value®

For example,if you want to calculate a value of powselect the parameters of the A function
channel

|

—
T

~joJolc ”ﬁ/‘m
_\@\\J e

1.000 Channel A1 + 0.000 Channel A1 + 0.000

Range 10A | Plot threshold T1 0.5A

Center zero | 0A | Plot threshold T2 -0.5A

Position 0% |@| |L‘ ‘i‘

m:--
o[ [ ]
T [ |
Pl ]
P L L ]
P [ | ]
o [ | |
L [ |

Logic channels
1111111
1234567890123456

0000000000000000

You get this page abov€&hen, you make the calculation you want by pressing the formula bar and
create thealcultion you want in théollowing window.

Mode chan Vchannel Coefficient a
°__ ax+by+c ° Channel A1 '\o__.' - '\o__ Channel A1 1
b = b — 4 N h —
Coefficient b
 RMS (x) | | Channel A2 | ) | Channel A2 ‘ 0
Coeffidient ¢
| Frequency (x) | | Channel A3 | JX | Channel A3
— " = — ‘ 0
Filter (x) | Channel A4 | / | | Channel M ynit
‘ A
| Channel PT1 | Channel PT1
g Format
Channel PT2 | Channel PT2 | ;1 .23 KV IS0
. A
For the calculation of powgyou will have a(x*y) + bwith:
x =channelAl operator = * unit W
y =channelA2 coefficienta =1 coefficientb =0
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5.3.3. Logic channels

Thel6logic channelgan be recordesimultaneously with the analogic channels.
To set the parameters of tlagic channelsyou can press thelogic channels menu on the main
window or directly press thegic channelgart at the bottom of eadonfigurationwindow:

Logic channels ﬂ

1111111
1234567890123456

0000

You access theonfigurationpage of théogic channels

=

=
T

| v “ A |’\) Ii\falidlogiccllal‘lnels

|@ 4Channel(s) W | A
2 1 w9 8 7 6 5 4 3 2 1
B 24 B3 2 N 20 19 18 17 16 15 14
1 (p13)|Viog 1 9(r9)
10 (p21)

)

! v Logic channgji 1

.
Logic channels J

1111111
1234567890123456
0000 0000000000

1- Selection of the name of each channel on screen
2- Selection of the color of each channel on screen
3- Logic validity: validationof the dataacquisitionand plotting of théogic channels
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5.4. Validation of the channels

You can validate or not the channels to record or print out in the vaodfigurationmenusof the
recorder.

In order to validate or not the record or the printing of a channel, you must(theckidatg or
uncheck(not to validat¢the checkbox right to theargraphof the channel.

Logic channels | V|
1111111
1234567890123456
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5.5. «Direct display » key
::::'S’.':Sirk.
5.5.1. Real time on-screen display of the measurements

L 10:47:20 —
e (| (®)| B8 G ) v 1

1-

] Screen /

/4 setup / 2

[#] 2 punseyy

Channels
J validation /]

=
@ TR«
/_5
—16
—17

£ wTimebase
"~ '100ms/div

55 ==

Screen onfiguration: configuratiomf the display of measurements on screen
Selection of the mode of graphic display

F(t)

XY

Digital measuregfull screer)

Full screen to display threticule on the whole scre¢mode f(t))

Cdlorsto customiz the display(backgroundreticue, curr)

Graphicoption

Custom reticule

Channels glidation: Validationof the channels to display

If the logic channelsreactives you shall select whether tldgagram of thdogic channels
should belistinct from theanalogc channel®r not (see chaptet.3.3).

Freeze screerireeze the measurements on screen to make measuremenits; make
calculationssare or print the measures on scrg@000dats) in F(t)mode

You get access 1o

1 Relaunchi relaunches the sweep

1 Time Cursors displays the vertical curso®) to make measurements on the screen
move the cursor by selectimgwith your fingers or the mouse.

1 Voltages Cursas displays the horizontalursors (2)to make amplitude
measurementsn the screerprocedl like for thetime cursors to move thenfou
can also change tloaliber/ zero to expand and move your measurement on screen

Autoset This function allows you to have automatically ttadiber of the active channels
and the timebaseompatiblewith the frequency of thegnal.

E N |
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5- Timebase:Allows you to settle the timebase.

6- Math: Makes it possible to display values of mathematical calculations on screen.
7- Access to the page for setting channels

- @ @ - 10:49:59 1
_ 4 ; = Home
5-4:_. 3 < | A Z—
{ 1 Fa | { Iy A i X - Y setul:l /‘—
i
i Channels
u validation 3
5| Math “
aay M
Channel 4
o [
Range :l.l
- ‘ 10v ‘ + 5
Center zero
- ‘ ov ‘ + £
Position
L el
Time base
- ‘ 100ms/div ‘ + £
11} %E

1- Screen setup: setup the display of measurements
1 Select the display mode
F(t)
XY

1
1
1 Numerical measurementull screer)
1 Full screen withgrid (f(t) mode
1 Colors customization (backgrourgtid, cursory
1 Graphical options

1 Customized grid
2- Channel validation allows to activate / deactivate channels
3- Math calculationdisplay the results of math calculations
4- Select the channel to be changed (with», «- » and centet
5- Change the range of the selected chafwigh « + », «- » and center).
6- Change the zero positigqwith « + », «- » and center).
7- Change the selected channel posifwiith « + », «- » and center).
8- Time base allows to change the time base
9- Back to previous page

5.5.2. XY display

The XY display mode makes it possible to display the validated channels in real time one against
the other

One of the channet$efines théhorizontalaxis the other channelsrovide dots on theertical axis
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You can access théY modevia the mainmenuby pressing.-z.

1-

2.
3-
4-
5-

14:28:19

a R_emrd (200ps) Stopped

/-S Home

Screen
4 set up

f Plot

? Delete

X channel
Al
Y Y channel

-|®@'i

NN

[ale I;“Eqa
[A] ¥ jpuueyn

Screen setupconfigurationof the display of measurements on screen
Selection of the mode of graphic display

F(t)

XY

Digital measures (full screen)

Full screen to display threticule on the whole scre¢mode f(t))
Colorsto customiz the display ifackgroundreticue, curr)
Graphicoption

Custom reticule

Plot starts or stops of the plot

Delete erases thscreen

X channel selection of the channel on therizontalaxis (sweep

Y channeltheY channes are the valid channels

=8 =4 =0 =0 -4 -89
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5.5.3. Digital display
TheDigital display modedisplaysthe digital values of all channels in real time on screen.

When pressing one of the channels, you access directly to the parameter page of the correspondin
channel.

=5 | (@@ E T A en

j Liatinetr 2 4

A2 =-2.5568 V

A3 = 25484V A4 =-25612V

PT1 > 50.000 °C PT2 > 50.000 °C

ogic channels

Page 5.12



Use

5.6. «Trigger » menu

Programnng the start and stagonditionsfor the paper prinih Directmode,and thedata
acquisitionconditions for the channels Memory, File and Templat@odes

Selection of thectionsafter dataacquisition o plot andvalidationof the save in real time

i f 09:23:57
- HE QG © B A o
Iil \FolderREC\File_Record_
AN W e

T
3 I V| ‘i,r-iax size 250 M sample/channel (13.53H)
T
e N M4

File size
D | tvvse e S
. ... [
Logic channels ‘ ‘AL Trigger T1I£0.5V
Stop on channel
1111111 @smp _
1234567890123456 W A2, Trigger T150.5V
000000000000000
o Stop \\o/} Rearm
41:_||i|||nelsadi_ve:A1A2A3M
! !

Theprogramof triggers is different according to the pendimgde(Direct, Memory, File or
Templaté.

See the chapter of the pending mode for more details
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5.7. « Memory output » key

®

Display on screen of the dataquisitionsavailable from the internal memory or from files of the
internal memory or an USB stick

File_Record_0038: (200ps) Trigger:13:42:15 23 jan. 2015 i 09:25:08 A
17.599 Kwords/channel | | @ @ H' ;’ /&< Home
| | 4 A
| 1=501.3ms | 2=557.5ms | T=56.26ms Fr= 17.78 Hz ?
AVl | -5.0000] | s.ooo00i | -10.000 = Read file
] Screen
~jiset up

06

Zoom between
— ., cursors

= || Plotting
~I" set up

=TI

This function includes the same commands as eect display » function.

The« Readblock or file » command allows you to select the memory bl@neinside the
internal memoryor the file to display.

Whenpressing this keythe followingwindow pops up

‘WWS Read block
|

Block number 1 ‘ v ‘| A

|
; Read file
=

Write data
| %< tofile

=

1 Block number nunber of the memory blocto display
1 Readfile: selection of the file to display
1 Write data to file save the current displayio a file
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1 When the size of the dasquisitionto display is bigit may take time toecover and
l@ display the dots

The display is made in 2 phases
1 A quick phaseo display the frame of the data acquisitisame dots may not appear
1 A slowerphasewhere all datacquisitiondots are displayedhe advancement percentage
displayed at the bottom of the screen.

5.8. «Record » key

®

This key has various effects according to the current mode of the appliance.

1- Direct mode launches the paper printing if the trigger is in mangtlrt; else, the
appliance waits for the stazbndition

2- Memory mode launches the data acquisition into internal memory; the appliance waits for
the start condition

3- Template mode launches the data acquisition into internal memory; the appliance waits for
the start condition

4- File mode launches the data acquisition iritle; the appliance waits for the start condition

5- Network analysis mode real time datacquisitiondirectly into the internal memoiighere
iS no triggey

In all casesto forcetherecord tostat or stop when theonditionsregiseredin the recorder are not

met, you only have to preclS (to forcetherecord and @ (to forceit to stop.

! In Memory, Template or File mode the appliance switches automatically to display (of

the current datacquisition.

1/64 (200ps) Trigger:09:26:01 28 jan. 2015 7 = 09:26:15
0.108 Kwords/channel | | ‘ @ H @ |‘ —aoy \) shows up at

the top of the screen, with:

the pending block number, élevant

the current sampling rate

the statusof the dataacquisition §tand-by, pendingx x %, ¢é)
the opening of a save file, if relevant

E R
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1 a bargraplspecifying thepercentageof dataacquisitionachieved and the percentage of data
acquisitiondisplayed

5.9. Screen copy

You can create a file copying the content of L screen

pd

~
You only have to pres. —= atthe top right of the screen

The filewill be created either dothe USB stick, if there is one, or into the internakmory.
The name of the file will bBmpxxxxx.bmp {ncremental name
In the internal memory, files are saved in thieoldderBMPx»directory.

You can either copy this directory into BI$B stick, or delete it
You can also usefip link to recover these files
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6.TRI GBE

This chapter describes all possitriggers of the appliance.

They are used by
- the« configuration» meny with theA andB alarms
- the«triggers » meny with the start and stop parameters of the recording

C EdgeélLevel trigger

1 Edgetrigger. you need a change sfatus
o Example ChannelAl, rising edgethreshold = OVtriggers onlyif the signalstatus
changes from negative to positive
1 Level trigger no need to pass the threshold
o Example ChannelAl, high leve| threshold = OVtriggers only if thesignalis
positive
1 Alarms only have level triggers

C Analogic/ Logic channels trigger only from analogic dogic channels

C Single / Multiple threshold:
1 triggering from only one threshold, or
1 complex triggering from severahannels and several threshglsisedescriptionbelow.

Such complex triggering is onpossiblewith analogc channels.
You can setup thegdaggers thanks to thex trigger» menuin the homeage.

___ Plot:stop i 00:10:49 _
[ |/speed 5mm/s-2 s/cm H @ i @ 1 54‘ =) {;S Home

Real-time
|V () Graphicplot  Textplot M | V' |Maxsie
: i‘ p 5mm/s ‘ \FolderREC\ File_Record_
A | \ [ I
‘i | 2s/am Il 4 H A 200 M sample/channel (11.07H)
: V| Plottin ile si
Ll | g File size 200 ps
“E‘gtup ‘ 1000 M samples /\. \SkHZ
IR @ o
P a
| A1, Trigger T1IF0.5V
Logic channels i‘ Stop paper length 10 mm
1111111 @‘ Stop

1234567890123456 g

0000
o Stop Rearm

4 channels active : A1 A2 A3 A4, 4 logical channels
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6.1. Analogic channel trigger

By pressing Start d8top you open the sap window for the trigger of the start or stop of
recording

After selection of the trigger ofinalogic Channelsthe following line on scren allows you to set
the triggercondition.It depends on the selectionsagle or multiple threshold.

6.1.1. Single threshold

1 2 3 4
i et on ¢ - m, 0.5! i
© riooe \‘/ ] mn
Threshold
Waiting g
‘\ /fAnlogdumd gl [channel A1 ‘ 05V
= S - < lower 5
analog channels Rising edge
Q N\ mm/s 4 Logic channels ’ i
| e “ Falling edge
i Glitches
(53 | —
T Ra

@
T

1- Channelselection of thehannel, on which the trigger threshadapplied

2- Thresholdl / Threshold2: selection of thehresholdo settle eachchannels tested with
reference witl2 threshold, i.e. you can program a stadnditionon thechannelAl and the
thresholdl, and a stogonditionon this samehannelAl and the lhreshold?.

3- Higher/ Lower. trigger when thehannelalue is more or less than teetthreshold

4- Thresholdvalue thresholdvalue selected in real val@eking the current unit and scale of
theconfigurationof the selectedhanneinto account

5- Edge Selection of the activedgeof thechanneln reference to théhreshold
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6.1.2. Multiple thresholds

After selection of a trigger on a setlofic channelsthe windowallows you to set the trigger under

severalkonditions.
Then, by pressing the variotigeshold in front of their respectivehannes, you open the

threshold parameter window.

, o= Threshold T2

\ | Waiting
N/

e

C

"k/‘l analog channels

5 J ( | 5
\ \ 5 ::lgns l 4 @ Logic channels

(e
‘@Stm Manual start
‘®smp Manual stop

(| Glitches

V' | Threshold T1 0.5V

| | > higher L < lower

S N

‘ Rising edge ). Falling edge
Threshold T2 -0.5V

| | = higher { | < lower

\ \

'_.; Rising edge \ | Falling edge

B L

1- One of thehreshold (a): the first achieved condition activates thigger

2- All threshol@ (@nd) all conditionsmust be simultaneously achievedv/giidatethe trigger

3- Slope (ou)triggeron the slopes of the signathe first achievedonditionvalidates the
trigger

Example

Thetriggerdisplayed above is

Trigger if
Channell  decreasing and equ@lthresholdS], valuelV  OR
Channek decreasing and equalttiresholdS], value-1V

The samenterpretationis valid for the ANDtrigger (all threshold).
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6.1.3. Parasites

You can trigger parasitewith a periodic 50Hzignal:trigger when the shape of tegnal
radicallychangs:

1 parasitempulsion >20us

1 sudden change éfequeny

1 sudden change of shape

o Jv]al
lﬁi R
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6.1.4. Trigger on Logic Channels

After selection of the trigger domogic Channelsthe window allows you to set the trigggndition

\,/' Trigger

| ) Waiting

AL KN KN

| Analog channel

000 0 0000 000

X

‘Combination {
| ) { | Logical AND ..J On ed
./ analog channels ‘\-7-/. — ‘\_,_/ L=

| val Qs @ oo
B |
@- == "

T

| | Glitches

The 16logic channelgan beused in the trigger word
i eitheractiveat statusD (less tharl.6 volt)

1 oractiveatstatusl (more thard.0 volts)

1 ornon useX

AND / OR: the logic function AND / OR is applied to eachannel

= =

Type edgeor level thetriggeris applied on a edge(changeof valug or a level
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Mathematical calculations

4

(MATHEMBAL CALCULATI ONS

A4

You can apply mathematical calculations on your datpiisitions
You can access them with thd®irect display » function

7.1. Definitions

Press the« Math ematical calculations» key.

=~ Home
ool Screen
“J4set up Channel A1 ‘ | Min value
Channels | Channel A2 ‘ | Max value |
validation

| Channel A3 ‘ | Peak to%eak |
'

@ Restart
56
-

\°/; Min value . Amplitude 'Rising edge Duty cycle -

| Maxvalue | Overshoot + | _ Falling edge ~ Mean

| Peak to peak | ) Overshoot- | | Width + \_/ Cycle mean
| Low value | | Frequency | | Width - RMS
) High value | ) Period | ) Duty cycle + | RMS cycle
|’ 4
L.

1- Add: add a mathematicalalculation

2- Remove remove one of the display@dathematical calculations

3- Channel: selection of thehanneln which thecalcultion is applied

4- Function: selection of the calculatidiunctionapplied in the formulaYou can change it by
pressing directly on thigpe which opens a widow with all available calculeons
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18various mathematical formulas are available.
You can display up té simultaneouscalculations on screen.

The display is made in windows above thagrans, where are specified
1 the number of thehannekwith its colop

1 thetypeof calcuktion

1 the value of alculation

Under« Direct display », calcultiorns are made in real time and the display is updated every

300ms.
Thecalcuhtion is made on th#000 pointdisplayed on screehlence, the time resolution @&s1%.

7.2. Types of calculations

Peak-Peak

time rise time fall
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Drawing Math functiot Calcation (bservat®n
.. The lowest negative
M Minimum voltagebottom
. The highest positive
m/ Maximum voltage peak
M Peak to Peak Max i Min
The most frequent
Low value below the
median
The most frequent
High value abovethe
median
M Amplitude Highi Low
On positive Max- High, 100
oscillation Amplitude
On negative Low- Min,
oscillation Amplitude
M Frequen 1 Average frequen
€ ¥ Period ge requenty
Average duration of
. - a completecycle
W\\ Period Durationof N completeperiod calculated on as
/ N many periods as
possible
T T1=10% Amplitude
< Rising edge T2 =90% Amplitude

—
N

T1

Trise=T21 T1
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T1=90% Amplitude

E Falling edge T2 =10% Amplitude
T: T2 Tran = T2T T1
Width of Measurement of the time of*
7 / positive positive pulselt is measured a
] impulsion 50%of amplitude
Width of Measurement of the time af*
N N\ q . . '_
negative negative pulsdt is measured ¢
impulsion 50%of amplitude

Positivecyclic
ratio

positive pulseduration
period

Negaive cyclic

negativepulseduration

1.0
m ﬂ Average Aver=—3 gV, Calculation onthe
\J . N ia whole graphic range
N : total number of dots
N .
RMS RMS= %a (v)? Calculation on the

i=1

whole graphic range
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8.DI RENMDDE

This chapter describes thérect mode of the recorder, designed tamt outthe measurements

made on the channdlsreal time orheatsensitive paper

.1
s This modedoes not exist on models without integrated printer

You can start and stop the print out under varmargditions.
You can activate a simultamas save of the measurements on file.

8.1. Launching the printing

| ‘ Dlrect e
[ " Trigger
PresJ or =

Programnng the start and stagnditionsof the print.
Selection of theions dter print andvalidationof the save in real time.

53 's,':;is;ur:m/s-ulan %ﬂ @ @ | A 09‘[2‘49 {"\ s

T T
S B (@ copcpor | vextpor |V v
T
v

T - -
2 ‘ | - 1 J \FolderREC\ File_Record_
/£ \Smm/s v A |
: > 2s/am LY
Ll 00 M sample/ch 1 (11.07H)

a V| e Plotting File size 200 ps
3 7‘ ) \set up 1000 M samples {\ \ 5 kHz
Start on channels
(4| eomeee—— Q. |
I A1, Trigger TLF0.5V
 — Logic channels i\ Stop paper length 10 mm
5| TIi11i1 ‘@'Sm" |
1234567890123456 —
0000
6 o Stop Rearm

4 channels active : A1 A2 A3 A4, 4 logical channels

1- Mode selection of the printinghode
1 F(t): printing a graph as a function of time
1 Digital: printing digital values of the measuremeass table

2- Paper speed printing speed
You can change it frohOmm/minto 20mm/h
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Print configuration:see chaptet.2
Start startconditionof the print

1 Manual: with the’»g key

1 Trigger. with achannelwith a combination of analogic and logibhannes
(see chapter 5)
1 Standby: after a delay or & precisedateand time

Stop stopconditionof the print

Manual: with the} g key

Trigger: with a channel, with a combination of analogic and logic channels
(see chapter 5)

1 Standby: after a delay or at a precise date and time

1 Paper lengthafter printing a programmed length of paper

1
1

After acquisition action dter the end of the prinbnly possiblef the start and stop triggers
are notManual

1 Stop noaction

1 Relaunchwaiting for the trigger Start

1 Save to file saving or not of the datacquisitioninto a file

Save: simultaneous record of the measurementts a file

1 Simultaneous savesasing or not the simultaneous save

1 File: record to afile
o Name of the filedirectory and name of the saving file
0 Acquisitionperiod sampling rate of thehannes
o Length of the max file

'@I See chaptefile modeto know therestrictions of the recording on file

1 If aninitial scroll speed has been programmibkd paper will scroll at that speed

while waiting for a trigger
' S when waitinga

|
- ~

b 1 The operator can force a trigger any time by pres
start trigger

1 When printing pressing® will stop the prinér.
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8.2. Configuration of print

B by

Press =

G pattel

Y o, f \ { _ Integral N
| | Disabled | | 5mm l.,l 10 mm \ . \ | Thin '...‘ Large
A/ N -/ ./ divisions .~ -

- ‘Boundary .
() Disabled | Enabled

() Ama {( Vhlamp | ) ope
AN m NS m N4 length
‘/ No of channels
Val (" )Ra Scale Mi
—d e &/ nge ./ (fem) el o R

I L

Definition of the specific characteristics of the paper printing:

1- Reticule: seup of the récule on paper
1 none all 5mm, 10nm a per integer number afivisions
1 fineorwide,which means with or without sdlvisions
1 acesto the« Modification of diagrans » to setip the display o€hanne$ on papelsee
chapterDiagrams)

2- Name of the plot seup of a title(80 characersmax.)for printing. It will appear on top of
the paper

3- Boundaries possibility to note théooundaris of eaclchannelsame as on screeat the
end of the print.

4- Notes possibility to write notes while printing
1 without, at the beginning of the printingnalarm on a length of paper
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8.3. Relaunching the printing

In relaunchmode,as soon as stop conditions happen, the appliance waits for new start conditions
for the print out

To terminate theycle,you only have tdorcethe interuption of the print by pressin@

during the print

8.4. Writing information

At the beginning of each printinthe dateand timeand the programmettle appear at the top of

the paper.
The number of eacthannelappears on the plot
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9. MEMORMODE

This chapter describes tMeemory modedesgned to record in real time the measurement data
made on the channelsto the internal memory.

You can start and stop the datzuisitionunder variougonditions.
You can simultaeously save measurements on file.

9.1. Set up and start of the data acquisition

™ Mod
Press \3 mgr:oire
Set p of the dataacquisitioninto internal memory
Record 200ps Stopped ¥ 09 11 00
g | )
w 2 @u@\ Lo 22 vome
NeaTtme
1 V| Number of blocks 64 ‘ v H A ‘Lsave ’/ PERECE S
iy . \FolderREC\ File_Record ]
Erase ‘ I = =
2 H blocks 200 M sample/channel (11.07H)
200 File si
T [V A e
3 s = ‘Al, Trigger TLF0.5V
_| Logic channels i| Automatic stop
4 ;9.—'.%1-1—@5“’”
T 1234567890123456 e 6
v
° Stop Rearm

4 channels active : A1 A2 A3 A4, 4 logical channels

’ 7
104 k samples/channel
| 1 1 1 I 1 1 1 Acquisition time 20.800 s

Trigger 2.080 s

1- Blocks: parting of the internal memory in blocks
1 1,2,4,8, 16, 32,644d28
1 Erase blockserasng of all blocks the currenblock is #1

2- Acquisitionperiod sampling rate of thehannes$
1 internally pacedrom 1usto 10min
1 externally pacedy the logicchannell6
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3-

Start startconditionof the dataacquisition

Manual: with the\ E ' key

Trigger: with a channel, with a combination of analogic and logic channels
(see chapter 5)

Standby: after a delay or at a precidate and time

Automatc: immediate; automatt stop when thblocdk is full

= =4 =4 _a 4

Stop stopconditionof the dataacquisition

1 Automatc: when the block is full

9 Trigger: with a channel, with a combination of analogic and logic channels
(see chapter 5)

1 Trigger modeDouble Triggerseethe followingchapter

Real time savesimultaneous record of the data acquisition into a file
1 directory and name of the saving file
1 maximum length of the file

After acquisition: action after the end of the print; only possible if the start and stop triggers
are not Manual

1 Stop noaction

1 Relaunchwaiting for the start trigger

1 Save to a file Saving or not the datacguisitioninto a file

View of the active bannes$, of the recording timeof the pretriggeé
Pre-trigger: definition of thepositionof the Startriggerin the dataacquisition

- dataacquisitionbefore and afterigger(before or after Staitand disabling of the
trigger.

. . . . Start
You can access thimenuwhensetting ariggerby pressmg@

Disable triggers Pre-trigger 10 %

Page 9.2



Memory Mode

&N

J :I «Impossible» shows up when there is not enough place for savingyatahoul
-9 reduce the sampig rateor the number othannels

llig See chapteFile modeto know the restrictions of the recording on.file

9.2. Sampling period
When therequeng of the input signals is too high to record thenDirect mode you must record
the measurement signals into mematrhigh sampling ratét is theMemory mode

Sampling consists in recording the instant value ©i§aalat regulaiintervak and storing each of
these values into a memory.

To get adequatacquisitionof a periodic gnal,you need to choose a sampling pewodpatible
with thefrequeng of thesignds presentat the input terminals of the recorder.

l@l A 10-dot per signal period diaition is minimal for a satisfactory plot.

9.3. Internal memory, blocks

The available memory in the recorder can be shared into blocks that will be filled one after the othe
at each datacquisition.

The aquisitiondepth is wortiN / (B * V)
N= totalmemory amount
B = number of blocks
V = number of channet to scan

Example memory 32 Mwords, 16 blodks and3 channet 'ON; we shall have:
N =32 554 432/ (16 * 3)= 699 O0%@orddchannel

Any new dataacquisitiongoes automatically into the first fré&bock (in increasing ordeér

When allblocks are full, any newdata &quisitionwill shift the previous blockfrom theN position
into theN-1 positiory the F!block will be lost.

The new datacquisitionwill take the place of the labtodk.

9.4. Trigger position

The dataacquisitioninto a memory block relies on the conceptaircular buffers:
1 the bufferis filled from the startinga@ndition on
1 the buffer is filled as long as the stopnditionis not valid when the buffer is full, it
fills from the initial position of the buffer zorlock)
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Thus, he memory block always contains the ldstamples.

The operator can select whthe samples in buffer will be frozeto do so, you will select delay
between therigger start and the beginning of the effective buffering.

This delay may be positive or negativtbus, buffered sanigsmay be before, after or on both sides
of the start moment

You can also not inhibit thigigger. you will be able to test thigiggerduring thepre-trigger phase,
in case thériggershould happen before the end of thimase.
In case of repetitive signaldetriggershould be inhibited

Delay to memory input50% Delay to memory input+50%
from the ' position of buffer from the ' position of buffer

9.5. Double Trigger mode

In thismode,you will use a startriggerand a stoprigger.
Measurements between these two triggers shall bea@gist

Dataacquisitionwill stop automatically
- when the stogonditionis valid, or
- when the memory block is full.

An information window will sum up the gene@nfigurationof dataacquisition
1 - channe$ andfunctionsbetweerchannes valicated fordataacquisition
I - number ofpoints @ channelas a functionof the number oblocks)
- total dataacquisitiontime (as afunctionof theacquisitionspeedl

- positionof thetrigger (as afunctionof pre-trigger phasg
MEMORY MENMORY

L— Trigger
Trigger / \ i \14
—

—
: G +m0er
e (I

a—— =" Start of buffering Start of buffering

2 channels active : A1 A2

1 1
262 k samples/channel

| 1 1 1 1 1 1 Acquisition time 52.400 s
Trigger 5.240 s
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9.6. Recording

You launch the datacquisitionby pressing ; after pressing @ .

At the top left of the screen appear
- the number of the pending blockréquired
- the current sampling rate
- thestatusof dataacquisition {vaiting for trigger filling xx%é¢é )
- the opening of a save file, if required
- abargraphshowing the peentageof dataacquisitionmade and thpercentageof data
acquisitiondisplayed

Pressing@ stops the pending das&quisitionprocess.

If the acquisitiontime of the recat is less thar2 minutesyou will see the whole data

TR acquisition.

'J Then, you wonodt b eonpaihéndhatqasitibne@s can youh i
change ofmenu.

1/1 (1ms) Trigger:09:41:39 28 jan. 2015 i 09:41:43
0.015 Kwords/channel | | @ @ H‘_‘ ;
| -

28/01/15
09:41:35
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For longeracquisitiontime, you can pomonto a part of the data or changeafe.

. ®
When changing of menpage,you can return to datcquisitionby pressing

1/64 (200ps) Trigger:09:44:46 28 jan. 2015 1 09: 45 53 A
79.497 Kwords /channel | | |® @ o) b Home
|
| 1=1.83)s | 2=1.807s | T=-25.25ms Fr= 39.61 H

vl | 21231 |-2:i8281 544951 e ‘ Read blocks

: o or file

T~ 1Screen

set up

Mﬁc

Zoom between
~%., cursors

I
&5

28/01/15

Additional menukeys
C Display.

| 2
1 Total - : the whole memory is displayed arefreshed during the dagaquisition.

i Zoom between
~ . cursors

1 Partel - = only a part of the memory is displayede screen is frozewnly the
bargraph and the filling raghow thestatusof data acquisitionyou have access to time
Cursors an@ooms.

":l You cannot visualize a block else than the currentdraev a plot or save the data
'J acquisitioninto a file adong as the current data acquisition is not finished
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9.7.

Memory output

You can access thememory output mode by pressin<_,®
Display of the datacquisitionsavailablein the internal memory or in files
Possibiliy to start the paper printing of the dataquisitions.

O-

1/64 (200ps) Trigger:09:44:46 28 jan. 2015 0 09:45:53 A
79.497 Kwords/channel | | | @ @ HJ ‘; e Home
| 4 A

g
| 1=1.83%s | 251.807 s T=-25.25ms Fr= 39.61 Hz B =
1[Vl| 21231 |-28281 § +4.951 Read bl

7= or file

4

s

1Screen
~Jiset up

Xt

i Zoom between
~ . cursors

il

e

,,,,,,,,,,,,,,,,,, 2 |[‘“‘:|-\-) \Plotting
L set up
-3
115 28/01/15 /0115 /OIS 20115 28/01/15 28/01j15 28/01/15
j4:48 05:44:48 05:44:48 08:44:48 05:44:48 08:44:48 05:44:48 05:44:48
< T J /JT
|

Read locks or file: selection of the memory block or of the file to displ&yhere is no
valid block, the only menu key available will BeLoad file »

Screen selp: typeof display, diagramssee chaptetUse

Time aursors: vertical cursors, zoom

Voltagecursors horizontd cursors

Zoombetween cursorsllows azoombetween th@ositionedcurors

Zoom +& Zoom -: allow zooming or not onto a part of thata acquisition

Plotting setip: configurationof the dataacquisitiondrawing « Launch plot» key

Total display of the datacquisition

Validationof the bufferecchannet to display

10- Cursor for scrolling along the dat@cquisition.

The upper window displays

=4 =4 -4 -4 -9

the number of the displayed block

the sampling rate of thddzk

the dateof trigger

the number opoints gr channein the block

a bargraph showing the filling level of the block andpbsitionof thetrigger
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10. TEMPL AM@D E

This chapter describes themplate mode designed to record in real time the measurement data
made on the channels into the internal memory.

You can start the data acquisition under various conditistepswhen the measuremevelues
go out of a range defined by a previous @atguisitioncalledTemplate.

A simultaneous save of the measurements onto a file can be activated

10.1. Set up and launching of the data acquisition

;GOIND-QO
Press - mode

Setup of the datacquisitionas atemplate into internal memary

1 2 3
1/64 (200ps) Trigger:09:44:46 28 jan.| 015 il 09:48:46
79.497 l(wordsldlan':;l . @ @ Hl A Home
e H_ | “aed A
g Real-ti
v Numbe!of blocks 64 ‘ v H A v save e \i Max size !

H \FolderREC\
) . % Erase ‘ ‘ File_Record |

‘ \/blocks f 1000 M sample/channel (2.08D)
A File si

‘ /\ 1200 s H v H A ‘ l:lf]sllflesamples |

4 Automatic start
‘ @’ Start ‘
Logic channels
_SL TIIIiIT ‘ g Select channel ‘1 channel for Go/No-go : A1 ‘ _//- Edit Go/No-go

1234567890123456
00000

| 524 k samples/channel
1 1 1 1 | 1 Acquisition time 1 min 44 s
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8- Blocks: parting of the internal memory in blocks
1 1,2,4,8, 16, 32, 64d28
9 Erase blocks: eragg of all blocks: the current blé&as #1
1- Acquisitionperiod sampling speed of trghannet
1 internallypacedfrom 1usto 20min
1 externallypacedby the logicchannell6
2- Real time savesimultaneous record of the data acquisition into a file
1 directory and name of the saving file
1 maximumlength of the file
3- Start startconditionof the data equisition

1 Manuwal: with the ’ S

key.

1 Trigger: with a channel, with a combination of analogic and logic channels

(see chapter 5)
1 Standby: after a delay or at a precise date and time
- Automatc: immediate; automatt stop when thélock is full

4- Template bannes$: channetto compare with the templatacessto the saip of the

template
5- After acquisition: action after the end of the print

1 Savefile: save the datacquisitioninto a file if the Real Time save has not been

validated(or isimpossible)

Draw. plotting the datacquisition

Stop no otheraction

Relaunchwaiting for the Start trigger

Changesetp: loading aconfigurationand waiting for the Start trigger

= =4 =4 -9

) :l « Impossible» shows up when there is not enough place for savingydatahot

reduce the samplg rateor the number ofhannels

d

I'@' See chaptefile modeto know the restrictions of the recording on.file
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10.2. Creation of the template

Make a datacquisitioninto memory.

“
s~ Trigger Edit Go/No-go
Press = , then selec:’/_ )

The appliance displays the current templktes marked a2 aurves(amin. curveand amax.
curve around thechannelselectedas a reference for the template.

The 2 curves are savediiriernal ROM.
: Record (200ps) Stopped i 09:52:58
Z [ ' | | . | @ | @ 5 ._-'—.1'_ Home El

\ Channels

d Go NoGo

s v al2]
AL, vV A

1 V|A/2|_3

- v

A
Il Ssave 24
Go NoGo

1- Channelallows the selection of the refererdtegannel

2- DX & DY: allow you to build the min. and masurves

3- Begin & End limits of the memory extent where the trigger test shall be made

4- Save Go/NoGpas soon as the templatec@rect,you can save it into thaternalROM.

|:' You cannot save a template ofila. To save a template on a fiseve theblock and thq

channeln order to recreate the template for reuse

&
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Use of the template
The comparison with the template is the stop criterion of theadaiaisition.This comparison shall

4“
% Trigger

be made with the Template Channels » slected in the page

a0
Theinformationwindow at the bottom of thgage R Trooer sums up the general
configurationof the data acquisition
channet andfunctionsbetween validatedhannes$ for dataacquisition
channels and functions betwedmnnet compaed to the template
number of points per channel (as a function of the number dfdjloc
total data acquisition time (as a function of the acquisition speed)

position of the trigger (as a function of gregger phase)

=4 =4 -4 -4 -9

1 channel active : A1
| | | 33554 k samples/channel
1 1 1 1 | 1 Acquisition time 1 h 51 min

The comparison to the template is only possible whentthanes are validated for
dataacquisition.

An errormessagshows up if you have selected emplateChanned » that have note
been validated.

=
-a
—-—

The dataacquisitionis made as abovsee chapteMemory Mode).

When the memory block is fullhe appliance checks that all measyvethtson the template
channet are between th2 min. andmax.reference curves constituting the template.

If all pointsare between theurves the dataacquisition retarts(in the samélock). If not, the data
acquisitionstops.
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11. F I LIMODE

This chapter describes thle Mode desgned to record in real time the measures made on the
channed.

The start and stop of the plot can be triggered under vazenditions.

11.1. Set up and triggering of the data acquisition

File
Press ‘o< mede

Setup of the dataacquisitioninto a file

Fi® ©ET A

\FolderREC\File_| L=

\FolderREC\ ‘ File_Record_ |
| l | >
| v ‘ Max size 200 M sample/channel (11.07H) /_

= File si 200 “,
‘ llogglaesampls ‘ K \ 5 kﬂgs v A
3 7 ) start ‘Start on channels
al
[ A1, Trigger TLF0.5V
Logic channels N
M st "
op
1234567890123456 —‘
T

0000 ext...
o Stop Rearm
4 channels active : A1 A2 A3 A4, 4 logical channels
1 1

[— [, | rriggero.000s

1- File namedirectory and name of the datequisitionfile
1 Directoryof the data acquisition file
1 Name of the data acquisition file
2- Acquisitionperiod sampling speed of thehanne$
1 internally paced frompusto 20min
1 externallypacedby the logicchannell6
3- Start startconditionof the dataacquisition

=

Manual: with the !
Trigger. with a channel, with a combination of analogic and logic channels (see chapter
5)

1 Standby: after adelay or at a precise date and time

E
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M1 Automaic

4- Stop stopconditionof the dataacquisition
fAutomatc: when the disk is full
{1 Trigger: with a channel, with a combination of analogic and logic channels (see

chapter 5)

Trigger nodeDouble Trigger; see chapte emory mode.

11.2. Restrictions

Real time dataauisitionsto a file are limited by the transfer rate between the inputs and the
saving means of the internal memory or USB sticks

It is advisable no to create too big files, because redldamy may be very londt takes

ca.3 minutes to read 200MB file.

The minimum transfer rate to the flash disR@® ksamplé's (5us)

To know the number afhanne$ you can record at a givextquisitionperiod calculate

1 number ofchannet = 200 000 xacquisitionperiod
example at 10us,the number o€hannedis max.2.
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12. NETWORMNALYS

12.1. General

The recorder also includes a network analysis functi@hlows power and harmonics
measurementd/easured values can be viewed in real time or delayed
You can also record the availaldgic channelsandchannes.

Power

You can access the network analysignuwith the.@l*’"“""‘“‘ key.
The setip pageshows uplt lets you access various parameters

1 Descriptionof network and wiring

1 Selectionof thetypeof analyss and of the desiredalues

You can also access other menus
1 Visualization (OscilloscopeDigital, Harmoncs) Iﬁ' key.

1 Acquisition @ | key.

Iz Attention:

authorized personal.

The onnectionsof the inputs on thastallationto testshall be made by a duly

iz 'n network analysis the DAS30 / 50 should be strictly connected to its external
supply and connected to the sockétis for security reasons ensuring earthing

power
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12.2. Network setup

Power
In the main menu, change wibdeby pressingIﬁl“““"’“"iS . You directly access the sgt
page
i 10:01:10
Ela ENONO] iyl
Hoeorareat
‘ Single phase o Delta (Aaron) ’ Initialization J
\a . Tle : o
‘Q}-'- O oi ) lam Shi
4“"' .' ) rect @ Current clamp < unt
‘ Transformer | Current transformer
Nominal voltage 240 v Primary / secondary 1A 1V

Nominal current

1111111
1234567890123456

Select the basisonfigurationof the network

1 singlephase
q threephag mode AaronOnly 2U and 2are usedThe 39 phase is realculatedfor
DAS500nly): (method of thedoublewattmeters.

The (7 lnitielization key allows you tset up thehannetin a basisonfiguration

= =4 -8 -4 -9

Voltagemeasurement: Birect» o « Transforner ». If the networkvoltageis measured
through aransforner, slectthis setip and enter the transformation ratio

The appliance automatically selects the right calijpew; only have to specify the nominal
voltageof the networksBeware: if this value is too different from the rgaltage this may
lead touncertaintyandmeasurements over the caliber

Current measurementhe same is worth as fepltagemeasurementyou select the current
typeof input(clamp, shunt, transformein each onfiguration you have to enter the
associated parameters

For"clamp" primary currentsecondaryoltage(these are currentwbltageclampg
For"transfamer' (transforner + shunt)primary and secondary currents and value osthet
For "shunt: value of theshunt in ohms

You also have to set the nominal current aoitdage

Dataacquisitionsaresynchronzed with thecalculation of frequency afhannell.
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Wiring and check:

Direct display of the network wiringAny wrong wiring may lead to wrong results
The colors of thehanne$ match the cols of the respectivieputs.

ThevoltageinputsU1, U2are connected to the termindland3
The current inputkl, 12 are connected to the termin&land4

Fresneldiagram:

You can also check if the wiring is right by displaying Bresneldiagram Thelength of the

arrows is not proportional to the efficient value of the currehtsuser will have to check that what
he sees is coherent.

Thepositionof thevoltagearrows is calculated with reference to tludtageV1.

Attention theanglesare those of theoltages/curents repesentatve either of the shape factor of
the fundamental values.

You can check whether the connectiodirgct or reerse.Intensityvectors are calculated in
reference to the correspondivgitages.

@ Attention: even if nothing abormalappearsthere may be mistakelm any casgthe
wirings must be made with caution ayualified personal.

Warning messages:

Messages may appear in red any tahthe top of the screen

1 Impossile tosynchronze the signalthefrequeng is wrong the signalis too weak or too noisy

1 Caliber exceeded hevoltageor the current are too high for thestinetical nominal valueyou
must change this value or use another probe.

Recording additional channek:

You can record additionghannet by checkingchannes$ to record in the setugf your network
analysis The number o€hanned will change as a function of the netwdsknglephag: more
additionalchannes, threepha®s less additionathannes):
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| ‘-”® @ H‘, mnun /{Hnme

“Type of circuit
Single phase o Delta (Aaron) “ mitialization "

Voltage Current
c) Direct () Current clamp Shunt
Transformer Current transformer
Nominal voltage 290V Primary / secondary 1A 1iv

U2 =427.5v
U3 =427.1v
I1 =102.9A
I12=102.9A
I3 =102.9A
Fr=55Hz

Nominal current

1111111
1234567890123456

Validation of the additionathanned

Ela FH®©) & T A o

“Type of Gircuit
@  single phase Delta (Aaron) “ mitialization -
“Voltage “Current

Direct o Current clamp Shunt

Transformer Current transformer

Nominal voltage 2490V Primary / secondary 1A 1V
U=4268V |

I=103.0A
Fr=55Hz

A3 =1278.64V

Nominal current

1111111
1234567890123456
DO0OUO0000000000
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12.3. Real time display of the signals

L@@ e A e

[5]

|
-

Ul =426.8V

I1 =1029A Py S N
U2 = 427.6V . oy .
2=1029A [/ N /oo
U3 =427.1Vv - - £ .
Fr=55Hz

U1 I1 U2 12 harmonic 2

“‘I““‘llllllll'lll'll —
2 5 10 15 20 25 ] 50

By pressingﬁl , YOUu have access to the following windows
You have access to thimgeevenduringdataacquisition

Each of these windows can inwalidated by pressing;‘y .

I1 Distortion (THD) 2.1 %
11 DC-0.6 A
Frequency 54.995 Hz

Full screen
i Display parameter(s) ‘ i Display fresnel
L Display oscilloscope \LDisplayharmnnirs
Lm gu | Volage| ) Current
i u2 i/ﬂ @ vottage and current
v A ‘Zscreens { UL n

u2 r
©"" ) Background \ Grid Cursor
=) | e | e
{f |

1 Fresneldiagram display of thesignaland of the RMS values of the inpaisd of the
frequency

1 OscilloscopeThis modeallows you to know the true shapkthe signals; hencé, will help

you detect wiring mistakes
1 The time basis depends on the frequency ofidpeal (& least onalterndion)
1 You can change thetreules ad the position of the displayettannes.

C Harmont display This window is updated cance a second.
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il
1
1

Selection of thehannes: you select either all theoltagechannet (U1, U2)or all
currentchannes (11, 12) or all networkchanne$ (U1, U2 + 11, 12) or only onechannel
(thesechannet are also used to recondrmoncs.

Sampling fequeng: 200us

Number of points: 2048

A cursor allows you to display the value of the selebtatnonc

C Paraneters display of the values of each parameter

At anymomentyou can copy the screen intdigmapfile (on a hard disk or a USB sticky

, o4
pressing —* .

12.4. Power analysis set up

9 Power analysis
set up

Once the appliance is set,ypu still have to set thigpe of measurement to makgou can make a
power analysis or an energy analysis.

Q"_ | ‘-” @H @ ‘ [ 1006‘36 /\Home

\SD card\FolderREC\File_Record_ 125 M sample]chalmel (6.57H)

a File_Record_ ‘ | ;:;Egi:lesa e
‘5'.. A.\muus H v H A ‘ ilMaxsize
’J Measurement Min. Max. Measurement Min. " Max.

O U1 RMS 0 |00V || ||| Frequency 10 {500 Hz| +
UL =426.9V —
U2 = 427.5V @) I1 RMS 0 | 200A || U1 RMS 0 400V
U3 =427.1V —
I1=103.0A O| pacive() |-100{100kW| |/ UL RMS 0 |400v
12=102.9A
I3 = 102.9 A (| Powerfactor 1| 1 v U1 RMS 0 |400V
Fr=55Hz

O| uvicrestfacter | 0 | 10 || U1 RMS 0 |400v

|11 Distortion (THD) | 0 | 600 % | | U1 RMS 0 |400v

1111111 —

1234567890123456 (@) 1DC -20 | 20A |,/| U1 RMS 0 [400v

12.4.1. Parameter acquisition file

You should first set the sampling period and the directory of the file
There is ndrigger. as soon as the record is launciée values of the parameters are saved in real

time into the file the dataacquisitionstops when pressin@ in theacquisitionpage
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12.4.2. Recordable parameters

C Number ofobserved valueyou can select inder"Number of parametéetsThe possible
values range frort to 14.

C Selectionof values you can select
1 Voltageand Qurrent:

o Efficient RMS : efficient value

o Fund fund : efficient value of thédundamental

o Average dc . average valu€DC offsef)

o Peak cr : maximumvalue between themaxandmin peaks

0 Peak factor fcr : ratio between the peak value and the efficient value

(1,414for asinusoidakignal)
o Total harmonic distortio@HD: ratio of the totapresenceof harmoncsto the
fundamentatompaent of thesignal
o Distortion facor DF: DF%is the ratio of the totglresenceof harmoncsto the true
efficient value of thesignal.
1 Power
o P :Actve
o Q: Reactive
0 S :Apparent
o Energ: cumulativevalue;you will find aninitializationat page «Display »
1 FP :power factor
o F.P.: power factor
0 Cos phi: cosire between the fundamental compaors of the signal®)1 andl1,

1 Frequeng: the calculation of frequency is made at the iripiit
i Standard datacquisitionchannelyou can select among the frelgannes.

Forvoltage current and power, you can select each lfer U1, P2, 12) o the global value of the
network(Ut, It, Pt)

For each parameter, you can change thevatig values

C Validity: I/ B : allows you or not to displayparameter as a graptine parameters will
always be recordednly the graphic display is changed

Cdlor: color of the displayed parameter in the grdphthe additionathanne$ and the

logic channelsthe colors are as set up for each of them

Caliber: thecaliber is defined by theaominalvaluesof thevoltages andcurrents. For

example, for a nominaloltageof 230V, the caliber shalbe 40/ centred on 200 (hence,
betweer0 and 40%/); theminimumandmaximumvalues may be changed for finer display
Forexample you will be able to display thegnal Ulbetween 220 and 24 .

O O

([@%
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12.5. Record

You launch the datacquisitionby pressing @ ‘ There is ndrigger. therecord is made in real
time, directly on the disk

During the datacquisition you cannot change the parameters of datauisition but you can
change the display parameters (zoonorcalisplayvalidity...).

You can also display signals in scapedeor display the parametens digitalmode

To stop the datacquisition press® .

12.6. Measurement process

=« N5
. a X
Efficient values X s = klill «
1.0
Average values Xiean = —a X
N =
N .
Active powers P= Na Vv, *ly
k=1
Apparent powers S=U*I
Reactive powers Q=+S*- P?
Power factor EP = g
Peak factar Fc = ~peak
Xrms
XZ- X2
Total harmonic distortion THD= |— fund
X fzund
XZ- X2
Distortion factor. DF = |— - fund
Xt
Total active power P-=P+P,+PR
Total reactive power Qr =0Q,+Q, +Q,
Total apparent power S, =P?+Q?
2 + 2 + 2
Total voltage U, Ui U; Ys
Total intensity ;=1 +1,+1,
Power factor FP, :g

Energ: cumulativevalue of powelP; this value is reset in the Visualization page.

Attention themaximumvalue of energy during the dategaiisitionis restricted tde= Pn*H, where
Pn= nominal power

H =12 ours.

Page 12.8



File Management

13. FI LE MANAGEMENT

13.1. General

For all possible files, the appliance has an internal flash disk available and may accept an USB
stick, which makes it possible

i to save and load the totdnfigurationof the recorder

i to save or restore a dataquisition.

The names of the a4 files have & cnf » exvoltage
The names of the dasequisitionfiles have a< rec» exvoltage

You can create directories and save the files into them.

=FolderREC §1.00 Mo - 23/10/2014 10:11:38
=~FolderBMP iFile_Record_0003.rec | 2
1_1.00 Mo - 23/10/2014 10:13:38 $2:

;EFiIe_Record_0004.rec ;ﬁ%z
.16 Mo - 23/10/2014 10:50:24
}EFiIe_Record_ODOS.rec . |
123.90 ko -24/10/2014 11:33:44 T 2 4
“File_Record_0006.rec EBJ
$127.17 ko - 24/10/2014 12:01:4¢ =) 5
FFile_Record_0007.rec O
3319.40 ko - 24/10/2014 15:25:0: —
,EFiIe_Record_ODOS.rec

7162.63 ko - 28/10/2014 11:37:1¢
,EFiIe_Record_ODOl.rec

51.00 Mo - 29/08/2014 14:49:06
FFile_Record_0010.rec v

5969 I bkn - 2Q/INRIIN1A 16:-NO-1£ . * 6
N =

29.38 Go libres sur 29.71 Go

\SD card\ F ;LEFiIe_Record_ODOZ.rec A‘ -

—

1- HD / USBstick: read/write into the internal flash disk or @®B stick (if it was connected
at the start of the appliance

2- Copy of a file to USB: copy the selected file or directory to d®B peripheral

3- Type the name of a new file

4- Createdirectory: creationof a new directoryyou can type its name with the
alphanumerical keyboard displayed on screen

5- Erase: eragsthe selected directory or file

6- Close the window

7- Selection of the directory window: Allows you to select the directory work with

8- Selection of the file window: Allows you to select théle to work with
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| :I It is highly advisable to work in a directory and not at the root ofl #tsf fdisk
'u When erasing a directoryl] &iles in this dire¢ory will be erased too.

13.2. Management of the configuration files

Setup

The configuration file management page is linked tc jJ ‘ key.

There name bear thienf* exvoltage

Tp

‘ 7 Default setup

‘ ; Load On disk
Gy

‘ ; Save On disk
-

Y
Export -> txt file
gl

b bhE

1- Reset sesupthe appliance istandardconfiguration

2- Load from disk: loads aconfigurationfrom a file in the internallashdisk or anUSB stick

3- Save to disk savesa configuratiorinto a file in the internal flasdisk or anUSB stick

4- Save ASCII file to disk : saves a configuratianto ASCII file in the internal flasliisk or an
USB stick

13.2.1.Save setup files

Press< Save to disk»
You can type the name of the file with the alphanumerical keyboard displayed on screen

| ;' Advice: Do not save files to the root of the diskeatedirectories for a morefficient
9 management.

13.2.2.Load setup files

Press Load from disk »
Select the directory and then the file to load, antk&liLoad ».

.l
I Attention you will lose the pendingonfiguration

13.2.3.Save data acquisitions

There are 2 ways to save datauisitiongnto the appliance
- inManual mode after a datacquisition
- inReal Timeduring a datacquisition.
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C Manual:
‘ Read blocks
Available under every moggou canaccesst from the | %< or file function after stopping
. ‘ @ Replay memory . .
the sweep angressing . The following window pops up
e
L [5]
Block number 1 ‘ A 4 ‘ A r\ 2
Read file +J 3
=] write dat
s IS
L AF —Fs ! 5

1- Readblock: lire un bloc mémoire

2- Selection of the block to read

3- Read arecorded file

4- Write data into a file: Record the data displayed on scre#n another file
5- Close thewindow

C Real time

Available inDirect, Memory andTemplate modes after validation ef Real Time Save» in the
triggers page

< Real-time save Iillaxsze

‘ \FolderREC\ ‘ File_Record_
|

1000 M sample/channel (2.08D)

Size
‘ 1000 M sample |

As soon as the record is launchéek appliance saves the samples into theTibe. file closes when
the dataacquisitionis done.

1 Ifthe dataacquisitionis waiting forastarttrigger, the appliance records into the fdé
l@ pointsbefore thigrigger. When the datacquisitionstops the file will include moreoints
than the memorplock that was used for the dataquisition.

In both cases Manual or Real Time recoidthe dateof the file is thedatewhen the file was
closed.
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Nameof the files: the name of each file is madel$t dharacterplusone4-cipher numberThe
appliance will automatically increase this number at each record.

Only the validate¢hannes (.e. inON positiony see chaptetse will be recorded into the file

Before writing into the filea popup reminds you the savetianne$ and the number gjoints fer
channel

The file is made of

1 aheader, including themformationlater required to recover the fi{fthe setip of eactchanne|
the sampling rate, ejc.

1 theN sampleq1 sample= 2 octets pr channe).

13.2.4. Recovery of the data acquisition files

J @ Replay memory ) ‘ Re;iitlie blocks
Press from the maimmeny thenl *<=°"

The following window pops up

Block number 1 \L‘ m
‘ % Read file ‘

==1 write data
‘ ,Q to file ‘

Read block |

’ Read file

= ‘ The following window pops up

Select
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\SD card\ I -AFile_Record_0002.rec
= FolderREC £331.00 Mo - 23/10/2014 10:11:38
~FolderBMP ... File_Record_0003.rec @
<xi¥1.00 Mo - 23/10/2014 10:13:38 -3
... dFile_Record_0004.rec E
IIIIIII .16 Mo - 23/10/2014 10:50:24 o
—IS\
B4

—.File_Record_0005.rec
»°%9123.90 ko - 24/10/2014 11:33:4¢
-:File_Record_0006.rec

+5i3127.17 ko - 24/10/2014 12:01:4¢
"""" File_Record_0007.rec
(7x1319.40 ko - 24/10/2014 15:25:0:
File_Record_0008.rec
33162.63 ko - 28/10/2014 11:37:1¢
... JFile_Record_0001.rec

' ~71.00 Mo - 29/08/2014 14:49:06

- AFile_Record_0010.rec v

IR D R bka - DO INRIINTA 1A:NO:16 ﬁ

29.38 Go libres sur 29.71 Go

Select the place and the name of the file to load and display on screen, the~—,—’['=ss
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13.3. Operating software

Data &quisitionfiles may betransferred to a PC computer

It works undeiWINDOWS XP, 2000, VistaSeven, &ith Framework 2.0

9 Transferof files from the recorder to the PC
o USB peripheral
0 Thanks to the FTPBrotocol

13.3.1.Transfer via FTP

C Using SeframPilot
The ftptransferis made directly by SeframPitaf the IP aldressis for DAS30/5Q validate

with @

UsingWindowsExplorer.

You can create a favorite icon:

T Go t o Tonndct® anetwork driver

71 Click « Open a storagsessioror a network serves

1 Under« Internetnetwork address, typeftp:// and the IP address of the recorder
You can give a name to this link that will always be active amamgtworkfavorites ».

(@~

You get a direct access to the directories of your recorder, which contain tlaegiaitationfiles:
main directory on the internfiashdisk of your appliance.

Once selected the directory where you record your daaisitions,you can rename, move, copy
and delete them

1 A You cannot read a file in real time iMhrecording it

I A You cannot delete a file while the recorder reads it.

Transer your files to your computer to use them with SsframViewer o FLEXPROsoftware
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13.3.2. Display under SeframViewer

LaunchSeframViewer (odoubleclick on a filg
Open aRECfile.
You can select

1 thechannetto display

1 the displaymode f(t)or xy

i theautocalibratiorof thechannes.
Your dataacquisitionfile shows up on screen.
SeframViewerfunctions are available

k. HELLER___ 0003.rec =HACHl X

Fichier — Graphigque  Option  Aide

N RRAR BT @

CADASRecorderiHelZe rec | 10000 echantfvoies ) date : 06/08/22008 09:55:29

54.53

2744

Fosition % [mmm)]

-27 .44

-54.80
25

12.5

Courant X [ A)

-12.5

-25
835

17.83

Fosition ¥ [rmmm]

-17.83

-53.5
20=/div

Refer to the userds manual i ncl uSkkathViewebyt he s
clicking the last icon« Help ».
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You can also directly create a result ftext orExcelfile) by launching the following line in the

Windows$® command modeseeMenu, submenuHelp Options)
Example

C:\SeframViewer monfichier.rec /x direct creation of aixcelfile
C:\SeframViewer monfichier.rec /t direct creation of gextfile.

Excel® exportdirectly launche&xcelin the explorer

sadnkn  Fichier REC
o Fichier REC
o Fichier REC

booChat oLap  Ouwrr

b PEE_RUCY 5 Excel® export

13.3.3. Managing with SeframPilot

You canmanage the recorder directly frddeframPilot This software allows you to
Manage setps(creationand change sep fileg

Start and stop records

Load dateblocks

Load files thanks tdVindowsExplorer throughtFTP

Launch SeframViewer

Real timedisplay of data ir(t) format

E N

Fichier ~ Outils  Graphique  Aide

WH‘@@‘ 135.150.11.40 ‘/Eyf-- v

Acquizition: [1 |:||:||J.S] Arrét
‘% Arét ll'. EHTEQII:ISF\rlemEnt

1:=-3.2953%

T I et e I I A A A 3 e
P PPP Foew LI I ARSI DT L] O AT 1 SEETTTRPRT Lo Lo Lo | o
PP LM MY L DR TR N1 . L] O Lo Lo Lo 125
:: . : . : ......... ARTIRESREREREY : ........................... L L : .............. ! "-.-"I:IiE'I
: I. ........ : ............. : ............. JI ..................... JI ............ : .............. : .............. AARAEEREALE :_3?5
b=—————F-=-=-- F------ b----—- Fo————- Fo————- t-—---- t----=- t-————- t-————- Y
b b TR PRI LSRR LSRR RO L L L !
I I o e oot IR o Lo o o :
Tooooooiis | I ; ............. Toooooiiinis .I ............ I dooh Lo Lo Lo !

| S | S | | S L____E_Eé.llll_dﬁll____l. ______ ¥ R ¥ R ¥ R ]
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14.

NPBTAQUTPGST

14.1. Additional Input/Output Connectors

The connector is at the redemaleSUB-D 25pin).

D 000Q0gQgooQgoQgaoao
DM L [} = EN
“\gooogoooogoagan[°
# pin 1/0 Name of the signas
13 I Logic channell
25 I Logic channeP
12 I Logic channeB
24 I Logic channelt
11 I Logic channeb
23 I Logic channeb
10 I Logic channelf
22 I Logic channeB
9 I Logic channeb
21 I Logic channellO
8 I Logic channelll
20 I Logic channell2
7 I Logic channell3
19 I Logic channell4
6 I Logic channell5
18 I Logic channell6
5 Ground
17 Ground
4 Ground
16 ®) 9-15V 0.2Apower
3 Ground
15 N.C
2 N.C
14 ©) Alarm A
1 O Alarm B

The power supply ground is the mechanical ground of the carter 8{BdD25 connector.
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14.2. Logic inputs

Non-connected inputs are according to the followairguit:

L

Non-connected inputs are Qdotental (level 0).

Number oflogic channelsfrom 1 to 16.
TTL level: 3.3V (protected up t@4V)

To create a rising edggou only have to place a connection betweerptheerinput and output of
theconnectr.

Similarly, to create a falling edggou only have to remove theennection.

You can also use an outmignal TTL 33V.

14.2.1.Use

Plotting and display:

Thesechannetd are plotted on the right or left sidetbk paper according to the sakdformat
They are displayed at the top or the bottom of the screen according to the gmisitied.
They are numbered from the right to the left.

Eachchanneis plotted between two dotted lindgat show their limits.

The height of reticules is mi@mmfor the plot

External clock:
You can use thiogic channell6 (seefigure "connecdr") as a datacquisitionclock for the
sampling in memory or filenode.The dataacquisitioncan then be made up 30CkHz.

Triggers:
You can use thiogic channelgo trigger the plotting and the daaquisitions gtart and stop

(AND or ORmode
Seechapter Trigger ».

14.3. Alarm outputs

Available contacts and outputs on the rear connectmd®.
All outputs are TTL 5V.

When the appliance is powered off, A and@Bputs have &kq impedance
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14.3.1.Use

Signalfor internal events to the outside toward the recoftigigers on logic or analogichannet,
statusof the printingblocké )

See chaptex Use».

14.4. Power supply output

There is a power supply output restricte@12A (seefigure "connecor”).

Thevoltageis the one of the-92V batteryas a function of thehargeand15V is the charger is
connected.

The ground of this power supply is the mechanical ground.

Thus, you can use this output to provide power to a sensor or an electraumian order to
managehelogic inputs

I ;l The power supply may disappear in case of overload &)0.2
-9 In this case, you must turn off the appliance ar@wutesbefore turning it on again
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14.5. Exvoltage box input/output interface

The exvoltagebox input/output interface option (code 984405500nakes it possible to

T
T
T

T
T

Convet an alternatingoltage(example 230V 50Hz)nto a logicsignal 1

Easy onnection of the inputs of thd 6 logic channels

Insulation of the 16 logic inputs (250V=~betweerchannes, 250V=~betweerchannet and
ground

Easy onnection of the alarm outputs by a screw terminal

Power supply of an externat@ssoy with 3.3V, 5V or 12V by a screw terminal

Connection of the logic channelsaccording to the signalvoltage

T

0to 250V =~

o

connetion 0- 250V=~logic channel

black

by insulated pin plug between red and black terminals
max. usableoltage 250V continwusor alternatng
typical trip threshold(AC or DC): 48V

frequeny: 45t0 440Hz

undetected lowhreshold/AC or DC):0to 10V

detected highhtreshold(AC or DC): 60V to 250V
insulationt 250V=~betweerchanneland ground

1 Oto48Vv=-~
1

2

£t

connetion 0- 48V logic channel

by a screw termindletween thg@oints 1land3 of thescrew terminal box
max. usablevoltage 48V (AC or DC)

frequeny: 45t0 440Hz

typical trip thresholdAC or DC): 9V

undetected lowhreshold(AC or DC):0to 2V

detected highhreshold(AC or DC): 10V to 48V

insulation 50V=~between channel and ground
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1 OtolOV=-~
1
112 |3

rT

connection 0 10V logic channel

by a screw terminal between the points 1 2i0fl thescrew terminal box
max. usablevoltage 10V continu ou alternatif

frequeny: 45a440Hz

typical trip thresholdAC or DC):2.2V

undetected lowhreshold/AC or DC):0to 1V

detected highhtreshold(AC or DC): 3V to 10V

insulation 50V=~betweerchanneland ground

Response time
To detect the alternating current, #ignalof thelogic channelss rectified and filtered.

Typical delay for a risingignal:10ms
Typical delay for dalling signal 50ms

Use:
Link the box to the input/outpubnnectr of the appliance with the 2%in connector provided as

anoption.
Connectthelogic channels$o record with respect of the maximwoceptableoltages.

Power supply / Alarms

—_ ]
=
8 - ® 2 40 T T Z= = &
L2134 5|7 |89 |1
max curren3.3V: 200mA
max current ¥': 200mA
max currentl2V: 200mA

Alarm A contact 1& 2: opencontactin case of alarminsulation 50Vmax/ ground
Alarm B: logic outputOV / 5V na isolated
Alarme C logic outputOV / 5V not isolated
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15>. ETHERNENTERFACE

15.1. Ethernet Interface

15.1.1.General

You can use the recorder remoteis its Ethernetinterfacewith the TCP-IP protocol

Connect the recorder to your network witkteaightthrough cablento thel0/100 BASET (RJ45)
connector at the rear of the appliance

You can use the recorder onEthernenetwork10 Mbit/s o 100Mbit/s.

In case of a network witBNC cable you must use an exterrfalb to convert the BNGignalinto
RJ45signal(use a straighthrough cable

If your PC has no network, you can also use a crossoverdiaddtty between théCand the
recorder

Crossover cable

Connector 1 Connector 2
Din Siznal Bin Siznal
1 TH= 3 FX-=
2 TH- & FX-
FX-= 1 TH=
RX- 2 TH-

The recorder uses tA&P/IPprotocol to dialog with th€C.Thus, you can give it an IP address

with asubnet mask

Ask your network administrator an #dressand a corresponding mask, then, when you have set
i : /’J Configuration i

up the recorder with th. == key, turn off and on the appliance, so that the

changes are taken into account.

I f you donét dmmstebrrany net wor k a

Check that th& CP/IPdriver is correctly installed on your appliance

Ca= of aPCunderWin XP o other

FromWindowsExplorer, go to"Work statiori, "Configurationpanet, "networkconnetion"”, and
then go to the properties of the network card.

Check that th&@ CP/IPprotocol has been installed, then checkithaddress and theibnet mask.

You have to take great care and define an tRestand a subnet mask that a@mpatiblewith the
ones of the remote computer.
The portthat the recorder usesR®rt #23.

Page 15.2



Ethernet Interface

For example, in mode you could have

IP=192 135.20.00
IP=192.135.20.01

PC
Recorde

mask= 255.255.255.0
mask= 255.255.255.0

Refer to the dinition of theclasse®f IP addresses.

Programmation

You can create your own software un¥&ual Basic, Visual C+;tetc.by using, for example, the

Winsock.dlldriver by Microsoft.

Then, you only have to send the commands as per the followingygainato the recorder.

15.2. WIFI interface

Use only the USB stickrovided bySEFRAM.

Turn the appliance on with the USB stick on a relevant port

In the «Seup » menupress the &letwork » key.

Once theWi-Fi validated, press theWi-Fi networks » key.

‘ @) wi-Fi networks ‘
e @ Ve
I L
(i f you dondét see

y 0 u r-Fi keyssewesal tikngs pr es s t

When your network appears, select it and validate.
The comnands are automatically positieth You only have to type the password. In case of
connection problem, contact your network administrator.

{J TRENDnet670K Please enter the password of TRENDnet670K

\__J Open |

° AES

\ /None | /WEP | TKP

\_/ Ad Hoc
| ‘ *‘ | Connect

sefram_wi H
9 o000000OOCOO ==

) Shared | | WPAPSK o WPA2PSK

he

In the satip page you will get the IP addresses of the Ethernet astd kéitworks.

Network 192.168.0.84
Wi-Fi 192.168.0.102
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15.3. FTP transfer

Transfer your files to youwwomputer to save them or view them with the SeframViewer software.
A Using of the Windows file explorer
A Filezilla: freeware (https:/filezillgproject.org/)
A Using an external browser(InternetExplorer,Mozilla, Opera,Chrome, etJ).

Launch youibrowser and type the connection addisse §Setp):
« Ftp:/l » followed by the IP address of your recorder
Then, press the Entry key of your computer.

You will get direct acess to the directories of your recorder, including the data acquisitiorHides:
root directory of the internal drive disk of your appliance.

Once you have selected the folder where you recorded your data acquigdionan rename them,
move them, copy them or erase them.

Transfer your files to your computer to use them with the provided SeframVefterare or
FLEXPRQ

You cannot read a file in real time while recording it.
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15.4. Managing with VNC:

This piece of software allows you to managerteorder remotely
15.4.1.Changing the password

In the «Seup» page, press VNC

You can then change the password of VNC.

The default password issefram ».

15.4.2.External software VNC Viewer

You are submitted a link to easily download this software:
http://www.realvnc.com/download/viewe®elect the.exe file.

You only have to follow the instructions on siteinstall this software properlyt the end of sep,
you will have the possibility to select a versfonyourVNC viewer (fou may have to pay for some
of them) Select the version you want according to the applications you need

Just open the ¥YNC viewer» file where youecorded it.

On the VNC Serveline: you must type the IP address of your recorder and the passi@default
password is sefram »), then click« Connect»

You will be able to control your recorder from your computer.

VYHCE Viewer Vn
-

WNC Server: | 192.168.0.114 w

Encryption: | Let WNC Server choose hd

Page 15.5


http://www.realvnc.com/download/viewer/

Ethernet Interface

15.5. Programming language

15.5.1.Format of the reception messages

A |
l@ In all the followingexamples,the space characterpgtured as a blank space

Exchanges from a controller to the recorder are madeeasagemade ofa chain ofASCII
charactergand possibly of binargctets)with a messaggerminationat the end.

Syntax of a receiptmessage

. 'Y
-

——)I Meszage unit |—4)| Me=zsage terminator |

Messageinit: if the messagéncludes severahessageinits, they are separated with a semicolon
":" and possibly precedehd/orfollowed by one or severdfilling" characters iSCIl code(0 to
32,in decimal format exced0and13).

Themessageéermination(TERM) for the Ethernetink is:
-LF: Line Feed (10n decimal)

Themessagéerminationmay be preceded with one or several "filling" characters under ASCII
code (0o 32,in decimal format excefdO and13).

Example of messagemade with3 messageanits
MESSAGE 1; MESSAGE 2 ; MESSAGETERM
CHANNEL 1; TYPE:VOLTAGE DC;:CALDEC TERM

Syntax of amessageaunit
A messageinit (ex.:REAR:SETUP lis made of several fields

- Header

For the commanthessageex. . REAR:SETUP 1) or querymessagegex.:REAR ?),it is made
of a chain of characte(simple headgror several chains separated"dy(compound headgr

A chain includes froni to 12 alphanumericharacers or* " (code ASCII 95n decimal formap).
Recommended chain length characers
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A header chaimlwaysstarts with an alphabetaharacterlt may be preceded by a colbri
(compound headgor end by a question matR' (querymessage).

i ;' Querymessage must be followed by thermination

- Header separator
One or severaASCII characterg0 to 32, decimal exceptOand13).

- One or several pieces of data
(ex.:SPEED1,MM _S), alphanureric, digital or compound of various characters or birariets

- Data separator
A comma"," possibly followedand/orpreceded by one or severdlilling " characters iASCII
code(0to 32,decimal exceptOandl13).

Data:
There are sever@ypesof data

- Alphanumeric data

1 to 12character worslthat can balphaletic (upper case or lower cgsdigital or" " (95d) coed
underASCII.

Words always stanvith analphaletic character

For examplefor a nm-digital parameterS1M.

- Decimal digital data

Made of amantiss and possibly of an exponent, and shown as a chain of ASCII characters starting
with a cipher or &ign(+ or -). They are oNR1 (ntege), NR2 (cecimal) a NR3 type (with

expment) ar of a combination of these thrgges.

- Text
Any chain of ASCII 7bit characters between brackéfsor apostrophg(’).
ex."Channell"

15.5.2. Formats of emission messages

Exchanges from a recorder to a controller to the recorder are made as messtgef chain of
ASCII charactersand possibly of binargctets)with a message termination at the end.

The formatof emissiormessagess identical to the receptianessagesalthough with a moregid
structure

The syntax of an emissionessagés: Message nit + messagaermination.

Messageinit:
If the messagéncludes several message unikey shall be sgrated by a semicoldiy".

Messagéermination
- LF: Line Feed (10n decimal formai)

Syntax of amessageunit:
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A messageinit (ex. TYP:THE J,COMP)is made of several fields

- One header

(exTYP:THE ) made of only onésimple headgror severalcompounds headechains ofl to 12
alphanumeric charactefgpper scale oglor digital or " " (code ASCII 95n decimal forma).

A header chain always starts with an alphabetic character.

In a compound header, chains of characters are separatéddx. TYP.THE).

- Headerseparator
"spacé (32d)only.

- One or several pieces of data
(ex.J,COMP) alphanureric, digital or compounds of any characters or binastets.

- Data separator
Comma’",".

Data:
There are sever@ypesof data

- Alphanuneric data
1 to12-character words that can be alphabetic (upper aagg digital or " " (95d) coded under
ASCII (example J).

- Decimal digital data:
Made of a chain of ASCII characters starting with a ciphersigra(+ or -). They are of NR1
(integer), NR2 (decimal) or NR3 type (with exponeRtr example, for a digital characte25.02.

- Text data
Any chain of ASCII 7bit characters between brackets (") or apostrophes ()
Example: "A".

- Any chainASCllcharactersends with the messagerminaton.

15.6. Standard instructions

All theseinstructionsstart with & asérisk "*".

*IDN ? REQUEST TODENTIFY AN APPLIANCE
answer by the appliancd pieces of data separated'py
- the trademark of the appliance
- the name of the appliance followed bynwherennis the number of inputs of the
recorder
- the serial number of the applian@if unknown)
- the software version numberx@asgx x

*OPT ? REQUEST TO IDENTIFYOPTIONSOF AN APPLIANCE
answer by the appliance:pieces of data separated'by
- numberof cads
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- numberof channes$ per cad

*RST RESET OF AN APPLIANCE

actiort setup of a recorder in a fixecbnfiguration yoltageinputs 10V caliber, cenered on 0V..)
*REM PENDINGPROGRAMMNG PART (REMOTE) facultative

*LOC RETURN TO LOCAL MODE

*CLS ERASING THESTATUSLOGS

actiort the appliance resets te@atudogs

*ESE VALIDATION OF THE STANDARD EVENTBITS OF AN APPLIANCE
*ESEis followed by anumberbetweerD and255

actiort changes the log ofalidationof thestandardevens and updates thESB bit in thestatudog
of service requegtee followingparagraph).

*ESE ? INTERROGATIONOF THE CONTENT OF THEVALIDATION LOG OF THE
STANDARD EVENTS OF AN APPLIANCE
answer by theppliance:NR1 number betweefl and255 (see following paragraph)

*ESR ? INTERROGATIONOF THE CONTENT OF THESTATUSLOG OF THE
STANDARD EVENTS OF AN APPLIANCE

answer by the applianc&R1 numberbetweerD and255.

All events are erased and the logeset to zergsee following paragraph)

*SRE VALIDATION OF THESERVICEREQUESTS OF AN APPLIANCE
*SRE is followed by a numbdretweerD and63 or betweerl28and191.
action: the appliance changes thalidationlog of the service requefeefollowing paragraph)

*SRE ? INTERROGATIONOF THEVALIDATION LOG OF THESERVICEREQUESTS
OF AN APPLIANCE

answer by the applianc&R1 numberbetweerD and63 or betweerl28and191 (see following
paragraph)

*STB ? READING OF THE SERVICE REQUEST LOG OF AN APPLIANCE

answer by the applianc&R1 number between 0 a@85 stausword withbit 6 MSS (Master
Summary Statutjsee following paragraph)

15.7. Indication of the status of the appliance
15.7.1.Structure of the status data

Here is the pattern of treructureof statusdata: they keep you informed about the changes of
statugn the appliancéreconnectionprinting start..).

Overview of the structures ofstatusdata of the recorder:
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bm@mRagsa queue Se®m EEEE=E
oo Ewdeae oo =W gy W w
: 5 o| STATUS LOG elzlelz )zl 02| STATUS LOG
OF STANDARD EVENTS OF ALARMS
Read: "ESR? :ﬁihr} Read: SRQ_TYPE?
Logic - Logic : -*En!:u 5
OR or IT11%4
:._ 1T
WVALDATION LOG

]3| OF STANDARD EVENTS 1|s| VALIDATION LOG

Write: *ESE <NR1= OF ALARNMS
Read: *ESE? ¥Write: SRQ_ENABLE <HR1=

Read: SRQ_ENABLE?

SERVICE REQUEST LOG

Read: *STB?

VALDATION LOG

OF SERVICE REQUEST
Write: *SRE <NR1=
Read: *SRE?

4 logs areused

- the service request Id&TB) assoated with itsvalidationlog.

- thestandarcevent log(ESR) associated with its validation log.

Thebits#0, 1, 2 and’ of theSTBlog are available for use as swpmessagespecific to the
applianceEach of theséits can be associated tsauctureof data with a defined pattern, which
will manage the events in the appliance that teay to aservicerequest

The user may set up the recorder, so that it activatdstthé of the service request lag case of

one or several specific events.

Stausof these logs at powerp:
The content of th&TB, ESRand darmlogs is systematicallyeset at poweup (except theit #7
of theESRthat specifies a powarp).

15.7.2. Service request logs
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SERVICE REQUESTLOG

- Fead “5TE?

-] VALIDATION LOG

| OF SERVICE REQUEST
Wrkes “SRE <MNR1>
Fead “ERE?

Statuslog:

It includes thestatus wordf the appliance

You can read this status word thanks to the request withi$i@?" instruction In this case, the
bit #6 is MSS (Master Summary Statusat results from the logic operations as pictured in the
figure below.

Indeed MSSis 1 when at least one of the otha@tsis 1 both in the status log and in thalidation

log.

Compositiorof theSTBIog:
The bit#6 (value64) contains the sump message "MSS'r¢ading with™*STB?").

The service request takes place in the following cases
- onebit of the status log ddervicerequesswitches fronD to 1, while the correspondingit in
its validation log isl, and vice versa
- the bit#5 of thevalidationlog of servicerequest idl; a gandardevent happens in the following
conditions:
- onebit of the status log of standard events switches fddml, while the correspondinigt
in its validation log isL
- onebit of the validation log of standaelentsswitches fron0 to 1, while the
corresponding bit of its status loglis
- thebit #0 of the validation log of service requéstl; a standard event happens in the
following conditions:
- abit of the status log of alammswitches fronD to 1, while the correspondinigjt in its
validationlog is1
- abit of thevalidationlog of alarns switches fron0 to 1, while the corresponding bit of its
status log i4.

The bit#5 (ESB Event Status Bit, vak 32) conains the surup messagef the status log of
standard evenisee the detail of thegéts in thedescriptionof this log. Its status specifies whether
one or several authorizes evehésvehappened in thstatus log of standard evesisce its latest
reset(aneventis authorized if the correspondibg in thevalidationlog of eventss 1).

The bit #4 (MAV: Message AVailable, vaé 16) conains the surup messagef the output queue
Its status specifies whether a message or data from the appliance are ready for e@ib&on
interface €x: answer to a quernystruction).

The bits #, 3, 2 1 and0 are used to receive suap messageas defined by the appliande the
case of the recorder, tihé #0 is used while thbits#1, 2, 3, 7always remaird.
The bt #0 coniins the surup messagef thestatus log of alarm@&ee thaletail of thesebitsin the
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descriptionof thislog). Its status specifies whether one or several authorized events have happened
in thestatus log of alarmsince its latest reset.

Validation log:

The status word is associated tea#idationlog that makes it possible to manage the service request
by allowing it only for some specific cases

When abit is 1, it allowsthatthe statud of thebit of same rank in the status I@§TB) leads to the
activationof thebit #6 of the same log.

Writing the validationoctetis made with the commant@&RE<NRF> where<NRF>is the sum of

the binary values of thigits Oto 5 and7. Readingthe validationoctetis made with thénstruction
*SRE?.The answer is sent back undecideal format(NR1).

15.7.3. Log of standard events

Refer to the overview of th&tructuresf status data
Thestructureof the logs of standard events is appended tbith#s of the log of service requests

Status log

This log contains some specific standaressagesvhose meaning is exposed radter.
You can read its content with the commag&R?

Reading the log erases it.

The bits of the log of status of events gopended to specific events

* bit #7: POWER UR(value128)
It shows that the appliance has been powered up
* bit #6: REQUEST FOR USHKvalue64)
Not used Positioned t®
* bit #5: INSTRUCTIONERROR(value32)
This bit shows that an unknown or wroigstructionhas been sent to the recorder
* bit #4: EXECUTION ERROR(valuel6)
Not used. Positioned to 0
* bit #3: APPLIANCE-LINKED ERROR (value8)
Not used. Positioned to 0
* it #2: REQUESTERROR (value4)
This bit shows that the output queigefull and that the data is or may be lost
* it #1: CONTROL REQUESTvalue2)
Not used. Positioned to 0
* bit #0: OPERATIONCOMPLETED(value0)

Not used. Positioned to 0
An event is authorized if the corresponding bit insthkdationlog of events i4.

Validation log:

It manages the status logstdndarcevents

When abit of this log is1, it authorizes that the statli®f thebit of same rank in thstatus log of
standard eventgads to the switch tb of thebit #5 in the status log of service requel&§3B).
You can write in this log with the commanESE<NRF>where<NRF>is the sum of théinary
valuesof thevalidationlog.

You can read its content with the comm&HaSE?"

15.7.4. Log of alarms

Refer to the overview of th&tructuresf status data.
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Thestructureof the log of alarmis appended to that #0 of thelog of service requests

Log of status

This log contains sonmessagespecific to the recordewhose meaning is exposed redter.
You can read its content with the comm&RIQ_TYPE

Reading the log erases it.

Thebits of thestatus log of alarmareappended to specific events

- bit #7: TRIGGERDATA ACQUISITION MEMORY (valuel28)

This bit shows that the triggeronditionof a dataacquisitioninto memory has been
achieved

- bit #6: END OF DATA ACQUISITION MEMORY (alue64)
This bit shows that a datcquisitioninto memory has been achieved.
- bit #5: START OF DATA ACQUISITION MEMORY (alue32)
This bit shows that a da&cquisitioninto memory has been launched
- bit #4: Not usedvaluel6)

- bit #3: END OF PAPERvalue8)

This bit shows that there is no more paper inghater.

- bit #2: END OF WRITING(value4)

This bit shows that a text writinig achieved cartidge, text programmed with the
instruction WRIte ¢eedictionary ofprogramnmng)...

- bit #1.: END OF PLOTTING(value?2)
This bit shows that a printing is achieved.
- bit #0: START OF PRINTING(valuel)

This bit shows that a printing has started
An event is authorized is the correspondaitgn thevalidation log of eventss 1.

Validation log:

It manages thstatus log of alarms

When abit of this log is1, it authorizes that the status 1 of the bit of same rank ist#tes log of
alarmsleads to tk switch tol of thebit #0 of thestatus log of service reque$&TB).

You can write into this log with the commar8RQ_ENABLE <NRF>where<NRF>is the sum
of thebinaryvaluesof thevalidationlog.

You can read the log with "SRQ_ENABRE

15.7.5. Use of the status data structure

Before useit is advisable to send thestruction *CLSto the recorder to reset the status logs
The user must first set which events to detect by authorizing themvalitiationlog:
- with theinstruction "SRQ_ENABLE nfor everts in connection with the alarlogs
- with theinstruction "™*ESE n'for events in connection with thegs ofstandard evest
- with theinstruction "*SRE n'for events in connection witlhelog of service requests

Example:
Programning a request odervicefor: a start or an end of the paper prarinstructionerror, the
presenceof data at the output dfie recorderwith the instructions

SRQ_ENABLE 3 (Bit #0 and1 to 1)
*ESE 32 (Bit #5 to 1)
*SRE 49 (Bit #0, 4and5 to 1)
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The controlleshouldregularly read théog of service requestsith theinstruction "*STB?".
Switching of bit #6 (MSS)to 1 shows that an authorized evdmppened

Reading the status word makes it possible to discovaype®f eventthat happenedn the case of
astandardr specific eventyou have to read the associated statusiitiyg theinstructions
"*ESR?" a "SRQ_TYPE" to precisely identify the event.

A standarcevent appeared heinstruction "*ESR?'ls sent

Answer by the recorder 160 bit #7 and5to 1)

Two events are show(power up andnstructionerror but the request of service has been caused
by theinstructionerror only(the only authorized event in tiralidationlog).
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15.8. Dictionary of programming

In the following tableit is not compulsory to send the lower case characters of the headers and
parameters

As a rule digital parameters are integgR1); parameters spdied "decimal” may beNR1, NR2

or NR3.

15.8.1.Configuration

HEADER PARAMETERS EXAMPLES
MODE P1 MODE FILE
Definition of the mode of use of the appliance
P1=DIRect, MEMory, FILE, GONOgo,POWer

MODE ? Returns the mode
PAGe P1 :CHAN 3;:SCREEN CHAN
Displays a screen Displays the channel 3

P1=  SETUP : Config
CHAN : Channel N (see command :CHAN )
TRigger : Trigger
CHArt: Paper
SCOpe : Visu direct
REPLay : Memory output

ALArm P1 ALARM:VAL A, TR;TR:CH
Definition of the alarm to change 1,S1,EDGEP
P1=A,B the trigger is then set by the
ALAImM DEE = (l:grgrg?nd TRIig: (see chapter
P2=NO, Trigger, RECtr or ERRor o
ALArm ? Returns the alarms
DATe P1,P2,P3 DAT 11,12,10
changes the current date December 11th 2010

P1 =day (from 1 to 31)
P2 = month (from 1 to 12)
P3 = year (from 0 to 99)

DATe ? Returns the date
HOUrs P1,P2,P3 HOURS 10,6,0
Changes the current time 10 hours and 6 minutes

P1 = hour (from 0 to 23)
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15.8.2. Parameters of the channels

HEADER PARAMETERS EXAMPLES
CHAnnel P1 CHAN 3
Allows you to set the CHANNEL input you can change with We chose to change the
the commands channel 3
P1 = selection of the input 1, 2, PT1, PT2, A, B, C, D.
CHAnNnNel ? Returns the number of the selected input and its value.
VALid P1,P2 VALid ALL,OFF; VALid 1
ON; VALid LOG,ON
Definition of the authorization status of each channel Only the channel 1 and logic
P1 = ALL for all channels, or channels are authorized
1, 2 etc. for each channel
LOG for the logic channels
P2 = ON or OFF
VALid ? Returns the validity of all inputs
NAMe P1 CHAN 3; NAM *fourl'
Allows to change the name of the CHANNEL input
P1 = name (26 char. Max.) betweentwo ' or "
NAMe 2 Returns the name of the channel

TYPe:VOLtage

P1

Change of the channel to Voltage
P1= DC, RMS, DERIVE, INTEGRE

TYPE:THERM K,COMP

Use of a thermocouple K
with compensation

TYPe:SHUNT P1,P2
Change of the channel to SHUNT
P1 =DC or RMS
P2 = S1M,S10M,S01,51,S10,S50 (for ImOhm ... 50 Ohm)
TYPe:FREQ Change of the channel to FREQUENCYCOUNTER

TYPe:PT100 ou PT1000

P1,P2

Change of the type of channel to PT100
P1= W2 or W3 for 2 wires or 3 wires
P2= Value of the resistance (if W2)

TYPe:THErmo

P1,P2
Change of the type of channel to Thermocouple
P1= Thermocouple=J,K, T, S,B,E,N, C, L

TYPe:COUNTer

P1
Change of the type of channel to COUNTER
P1= decision threshold (in volt)

TYP:COUNT 1.4

the command resets the
counter

TYPe ? Returns the type of channel

UNIT P1 UNIT CEL
Temperature unit in thermocouple and PT100 Unit Celsius
P1: CEL,FAR,KEL

UNIT ? Returns the temperature unit of the channel
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HEADER

PARAMETERS

EXAMPLES

FlLter

P1
Definition of the filter of the selected channel from the
CHANNEL command

P1=WOUT,F10kHz,F1kHz,F100Hz,F10Hz,
F1Hz,F10S,F100S or F1000S

FiLter ?

Returns the filter of the selected input

FILTER 10Hz

RANGE

P1,P2,P3

Changes the caliber and the center of the input :CHAN
P1 = Caliber in ISO units (Volts or °C) in real time

P2 = Center in ISO units in real time

P3 = Position in percentage

RANGE ?

Returns the caliber and the center of the selected input

RANGE 12,3,0
caliber = 12 Volts
centered around 3 Volts

THREshold

P1,P2,P3

Definition of the thresholds
P1=SlorS2

P2 = ON or OFF (validation of the plot)
P3 = Value of the threshold

THREshold ?

Returns the values of the 2 thresholds

‘THRES S1,0N,10
threshold S1 = 10 Volts

Return ofthe instant values

EN-TETE

PARAMETRES

EXEMPLES

RDC ?

Returns the values of all channels and of the logic channels
or of the parameters in network analysis
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15.8.3. Functions of the channels and between channels

Definition of the unit of the function

P1 = name of the unit (max. 6 characters)
between two " or ' .

UNITFunction ?

Returns the name of the unit of the function

HEADER PARAMETERS EXAMPLES

FUNCMATH P1 CHAN 2; FUNCTION LOGX;
Allows the selection of a mathematical function for the The channel 2 = aLog(x)+b
CHANNEL input
P1 = Type of function :
NONe, UNIT, AX, ABSX, SQRX, SQROOTX, LOGX,
EXPX,AINVX,ADVDT,AINTV
(none, change of unit, ax+b, a|x|+b, ax2+b, ...)

FUNCMATH ? Returns the function of the CHANNEL function

COEFf P1,P2 :COEF A,2;COEF B,0
Definition of the coefficients of the function A=2
P1=A, B, Cor X1, X2,Y1,Y2 B=0

COEFf ? Returns the values of the coefficients of the function of the
CHANNEL input

UNITFunction P1 UNITF 'DB

FUNCXY

P1,P2,P3

Additional function between channels

P1 = Number of the channel 1 (from 1 to PT2)
P2 = Operateur PLUS,MINUS,MULT,DIV

P3 = Number of the channe 1 (from 1 to PT2)

FUNCXY ?

Returns the function

CHAN FB;FUNCXY 1,PLUS,2

RDUnit

P1

Selection of the measurement unit:
P1: ISO unit of the channels
NORMe: standard unit between 0 and 10000

RDU ISO;ONOFF
ALL,OFF;ONOFF
1,0N;ONOFF 3,0N;RDU
ISO;DRC ?

FUNCTion

P1
Validity of the functions in general
P1 = ON or OFF

FUNCTIlon ?

Returns the validity of the functions
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15.8.4. Paper

HEADER PARAMETERS EXAMPLES
DIRECTPLOT P1 DIRECTPLOT FT
Set-up of the transcription mode on paper in direct mode
P1= FT, TEXTe, XY
DIRECTPLOT ? Returns the paper mode
SPEed P1,P2 SPEED 10,MM_S
Definition of the paper scroll speed Speed 10 mm/s
P1 = speed value:

1,2,5,10,20 for P2 = MM_H or MM_M,
1,2,5,10,20,25,50,100,200 for P2 =MM_S
P2 = units
MM_S (mm/second)
MM_M (mm/minute)
MM_H (mm/hour)

SPeed ? Returns the status of the command SPEED or
SPEEDR-EXT
TEXTSpeed P1,P2 TEXTSpeed 2,SEC

Set-up of the paper period text mode texte
P1 varies from 1 to 500

P2 is Sec or Min or HOurs

TEXTSpeed ? Returns the period in text mode
GRATicule P1,P2 GRAT G5,Coarse
Set-up of the reticule on the paper
P1=WOUT,G5,G10 or DIV defines the type of reticule
P2=FIne or COarse

GRATicule ? Returns the reticule

CHART:TITle P1 CHART:TITLE "OVEN 12"
Set-up of the title of the acquisition
P1 = message between apostrophes
CHART:TITle ? Returns the title

CHART:DATe P1 CHART:DAT ABS
Set-up of the type of date on the paper
P1 = ABSolue or RELative
CHART:DATe ? Returns the command
CHART:BOUndary P1 P1 CHART:BOU WITH
Sets up if writing the boundaries at the end of the plot Writing the boundaries
P1 =WITH or WOUT
CHART:BOUndary ? Returns the command
ANNOte P1,P2 ANNOT LEN,20
Set-up of the annotation mode
P1 =Wout, STart, ALarm or LEngth Annotation every 20cm from
10 to 50cm

P2 is worth the number of alarm (from 1 to 2) or the
length of paper

ANNOte ? Returns the command

ANNOte:TYpe P1,P2,P3 ANNOT:TYpe NAME, NUM,
Writing the names of the channels VALUE

P1 = NONAME or NAME writing the names of the
channels

P2 =NONUMber, NUMber writing the names of the
channels

P3=NO, VALue, RANge, SCAle MINmax Set-up of the
type of annotation to write

ANNOte:TYpe ? Returns the command
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15.8.5. Triggerings

End of trigger at a given length of plot (only in DIRECT
mode)

P1 = length of plot x 10cm

EN-TETE PARAMETRES EXEMPLES
START:MANual Manual trigger (start or stop) START:MANUAL
START:TRIG Trigger on a combination of thresholds (see chapter 8.3) start:trig;:trig:chan A1,S1,POS
START:WAIt P1,P2,P3 START:WAIt 0,2,10

Trigger on a waiting time waiting 2min 10sec
P1 = number of hours waiting (0 to 23)
P2,P3 = minutes, seconds (0 to 59)
START:DATe P1,P2,P3,P4,P5,P6 SEQ START;SEQ:DATE
3,10,06,15,30,10
Trigger at a date starting on 3/10/06 at
15:30:10
P1 =day (from 1 to 31)
P2 = month (from 1 to 12)
P3 = year (from 0 to 99)
P4 = hour (frm 0 to 23)
P5,P6 = minute, second (from 0 to 59)
START:AUTO Automatic trigger (except in DIRECT mode)
START ? Returns the start command
STOP:MANual Manual stop (direct mode)
STOP:TRIG Trigger on a combination of thresholds (see chapter 8.3)
STOP:WAIt P1,P2,P3 (Hour, Minute, Second)
Trigger on a waiting time (see START:WAIT)
only in DIRECT mode
STOP:DATe P1,P2,P3,P4,P5,P6 (Day, Month, Year, Hour, Minute,
Second)
Trigger at a date
only in DIRECT mode
STOP:LENGth P1

STOP:AUTO

Automatic stop (memory or file mode)

STOP ?

Returns the command of end of acquisition
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15.8.6.Triggers

TRIG:LOG P1

P1,P2

Selection of trigger on logic channels

P1 = sets the 16 values of the triggers; add a message
delimiter (brackets)

P2 = AND or OR

TRIG:LOG
"OROOOKXKXL . AND

trigger on logic channel VL1

TRIG:CHan P1,P2,P3

P1 = Number of the channel (1,2, etc.)
P2 = Threshold (S1 or S2)
P3 =POS or NEG

for rising edge or falling edge

TR:CH 1,S1,EDGEP

Trigger on rising edge of
channel 1 (threshold 1)

TRIG:COm P1

Selection of the type of complextrigger

P1 = OR, AND or DELta means:
one of the thresholds (OR)
all thresholds (AND)

slope (DELta)

TRIG:CO DEL;CO:DEL
2,S;RESET; ADD 1,S1,POS;
ADD 2,S1,NEG

2 thresholds (S1 on 1 and
S1on2)

TRIG:COm:DELta P1,P2

Selection of the slope

P1 =value (from 1 to 500)
P2 = MICro, MiLIsec, Sec, Min, Hours

TRIG:COm:REset

ON removes all channels

TRIG:COm:ADD

Add a threshold to the trigger

P1,P2,P3

P1 = Number of channel (1, 2 etc.)

P2 = Threshold (S1 or S2)

P3 =POS or NEG for rising edge or falling edge
TRIG ? Returns the value of the selected trigger

@ Theprogrammedtriggerdepends on the latest seoimmandalarm trigger start,

stop, eto.
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15.8.7. Memory mode

HEADER

PARAMETERS

EXAMPLES

MEMSpeed

MEMSpeed:EXT

P1,P2

Set-up of the sampling period

P1 = Period (from 1 to 500)

P2 = MICro,MlILIsec,Sec,MIn,HOurs is the unit
Use of an external clock

MEMSpeed 10,MICro
10 psec period

Limit of the number of samples
P1 = from 0 to 1000 (O: no limit)
P2 = KSample or Msample

FILE:LENGth ?

Returns the limit to the length of the file

MEMSpeed ? Returns the data acquisition speed
MEMBIloc P1 MEMBLOC 4
Set-up of the number of blocks 4 blocks
P1=1,24,8,16...128
MEMBIloc ? Returns the number of blocks and the validation of each :MEMBLOC 4,2 : 4 blocks,
block incl. 2 valid ones
POSTrig P1,P2 :STOP:AUTO;POSTRIG 0
Set-up of the triggering position in the data acquisition Acquisition after triggering
P1 = varies from -100 to +100 in %
P2 = ON or OFF : inhibition of the trigger during the pre-
trigger
POSTrig ? Returns the position of the trigger
MEM:CONT P1,P2
Set-up of the aftermath
P1 = PLot ,NOPIot
P2 = Flle ,NOFile : save to a file
MEM:CONT ?
FILE:NAMe P1,P2 :FILE:NAME
Name of the save file BIN,"FileO";,LENG
P1 = BINary, TEXTe file format
P2 = name of the file (12 characters max.)
FILE:NAMe ?
FILE:LENGth P1,P2
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15.8.8. Relaunchs, real time save

REARM:SETup

HEADER PARAMETERS EXAMPLES
REARM P1 REARm SINGLE
définition du réarmement manuel
P1 = SINgle, AUTo, SETup
P1 REARM SETUP;

Number of the set-up to change
P1=1to015

REAR:SETUP 2
Go to configuration 2

REARM ? Returns the type of relaunch
SAVE P1 SAVE DISK
Real time recording
P1 = NO, DISk or MEMOry
NO : no record
DISK : record to HD or USBKey
MEMOry (direct mode only)
SAVE ?
SAVE:MEM P1,P2 SAVE MEM;SAVE:MEM
Set-up of the trigger for saving to memory in direct mode TRIG,NOC;: TRIG:CHAN
A2,S1,POS
P1 = DIRect, TRIG or MANual
P2 = CONt,NOCont relaunch
15.8.9. Launching plots and data acquisitions
HEADER PARAMETERS EXAMPLES
RECord P1 RECORD ON
Start or stop of the plot (or of the data acquisition into In direct mode, the plot will be
memory) effective when the start
P1= ON : Start condition is chieved; you may
force the start trigger with
OFF : Stop _ RECORD TRIG,g;Jnd the stop
TRIG : forcing the trigger trigger with RECORD OFF.
TRIGREC : forcing the mix data acquisition trigger
RECord ? Returns the command status and the percentage of data

acquisition into memory

WRIte

P1
Printing a message on paper (for appliances with a printer)

Allows you to write an annotation while recording to disk

P1 = message (max. 50 characters) between brackets (") or
apostrophes (')

WRITE 'RECORDER'
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15.8.10. Diagrams

Set-up of each diagram

P1 = number of the diagram
P2 = min value (0 to max); max = 250 or 200 according to
the appliance

P3 = valeur max (0 to max)

GRID:LENGth ?

Returns the set-up of all diagrams

GRID P1,P2 GRID:LOG 50,5,UP;:GRID
Set-up of the diagrams 2,SEPLOGON
P1 = Number of the diagram The logic channels are at the
P2 = SEPLOGON or SEPLOGOFF : separate logic channels Jtop and are 50mm tall on 2
100mm screens
GRID ? Returns the set-up of all diagrams
GRID:LOG P1,P2,P3
Set-up of the diagrams for logic channels
P1 = Number of logic channels
P2 = Heigth of the logic channels
P3 = UP or DOWN : position of the logic channels
GRID:LOG ? Returns the set-up of all diagrams
GRID:LENGth P1,P2,P3 GRID:LENG 1,0,100

Diagram 1 from 0 to 100mm

GRID:CHAnnNel

P1,P2,P3

Set-up of the position of a channel

P1 = Number of the channel

P2 = Number of the diagram: from 1 to max
P3 = Thickness of the line: 1 to 8

GRID:CHAnnel ?

Returns the set-up of the selected channel

GRID:CHA 4,3,2

Channel 4 in the diagram #3
with line thickness 2

COLOR

P1,P2,P3

Color of each channel

P1 = value of red (from 0 to 100)
P2 = value of green

P3 = value of blue

CHAN 2,COLOR 100,100,100

DEFLOG

P1,P2,P3,P4,P5

Set-up of the logic channels

P1 = Number of the logic channel from 1 to 16
P2 = value of red (from 0 to 100)

P3 = value of green

P4 = value of blue
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15.8.11. Direct display

SCREEN P1 SCREEN FT
Set-up of the display mode
P1 =FT, TEXT or XY

SCREEN:FT P1,P2,P3 PAGE SCOPE;SCREEN
Set-up in F(T) FT,:SCREEN
P1:VER or HOR for vertical or horizontal VER,BOUNON,FULLON
P2:BOUNON or BOUNOFF to display the boundaries vertical full-screen display
P3:FULLON or FULLOFF for full-screen display or not

SCREEN:XY P1,P2 SCREEN:XY 3,2

Set-upinY

P1 = Xchannel of 1,2, etc.
P2 = CHANNEL Y turns to ALL for all channels ON or 1,2
for only one channel

SCREEN:TIMEBASE

P1,P2

Set-up of the time basis in scope mode
P1 = value (from 1 to 500)

P2 = MICro, MiLlisec, Sec, Min or HOurs

SCOPE:TIMEBASE
500,MS;:SCREEN FT;:PAGE
SCOPE;:SCOPE:RESTART

SCREEN:RUN

P1

Starts or stops the scope mode
P1 = ON or OFF

Stops the scope mode

SCREEN:RUN ?

Returns the scope mode

You change the time basis,
then you position yourselfin
the scope screen f(t)

SCREEN:TRIG

P1,P2,P3,P4

Tirgger in f(t) mode for fast speed
P1 = Number of channel

P2 =POS or NEG

P3 = Level (0-100)

P4 = Position (0-100)

15.8.12. Mathematical functions

MATH

P1
Number of mathematical functions (from 0 to 5)
P1 =FT, TEXT or XY

MATH 3

MATHDEF

P1,P2,P3
Set-up of a function
P1 : Number of the function
P2 : Selected channel
P3 : function MIN MAX PK_PK LOW HIGH AMPL
P_OVERSH N_OVERSH FREQ
PERIOD R_EDGE F_EDGE
P_WIDHT N_WIDTH
P_DUTTY_CYCLE N_DUTTY_CYCLE
MEAN MEAN_CYC RMS RMS_CYC

MATHDEF 1,1,MIN

MATH ?

Reading the values of functions
You need the f(t) mode to get the values
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15.8.13. Memory output

*4octets : length of the packet

*4octets : number of the received packet
*4octets : checksum of the packet
*4octets : length of the total file (for the packet #0 only)

HEADER PARAMETERS EXAMPLES
OUTBIloc P1,P2,P3 OUTBLOC 1,25.2,80
Set-up of the block and of the output window block 1, start at 25.2%, stop
at 80 %
P1 =1 to 128 number of block
P2 = from O to 100 (real percent of start)
P3 = from 0 to 100 (real percent of end)
OUTBIloc ? Returns the command
OUT:REC P1,P2 OUT:REC XY,200
Set-up of the type of paper output 200x200 paper XY diagram
P1: FT or XY paper output
P2 : Defines the output reduction rate in FT mode (from 1 to JOUT:REC FT,100
10000, increments 1,2,5) or the reticule width in XY mode F(t) mode, 100 samples / mm
(100, 200 or 250)
OUT:REC ? Returns the command
PLOTRec P1
Starts or stop the plot on screen
P1 = ON or OFF
PLOTRec ? Returns the plot and the plotted percentage
DEFPACQ P1,P2 OUTBLOC
P1 : number of the packet to send 2,0,100;:DEFPACQ
P2 : number of octets in the packet Recovery of the 1st packet in
block 2 (10000 octets)
READPACQ ? Reading the packet defined by DEFPACQ in binary

:DEFPACQ 1,10000;
READPACQ ?

Recovery of the next packet
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15.8.14. Request of service

Refers to thexplanations about th&tructureof the status data.

HEADER PARAMETERS EXAMPLES
SRQ_ENABLE P1 SRQ_ENABLE 3
Allows you to modify the validation log of alarms
P1 = value of the log 3 =1+ 2, chich means bits 0
and 1
bit decimal use The start and end of drawing
0 1 draw start will be specified in the log of
1 2 draw end service requests
2 4 writing end
3 8 paper end
4 16 open table
5 32 data acquisition start
6 64 data acquisition end
7 128 acquisition trigger
SRQ ENABLE ? Returns the value of the validation log of alarms
SRQ TYPE ? Returns of the value of the status log of alarms. SRQ _TYPE ?
The log is then erased. the recorder returns:
SRQ_TYPE 4
The set-up of each bit is identical of the one of i.e. "a writing procedure has
SRQ_ENABLE ended"

15.9. Error messages

When a problem arouses in thgramning of the recorder through thaerface,a debug window
pops up on screen to help yolentify your mistake

# error Explanation
1 Unknown header
2 Unknown parameter
3 Forbidden parameter
4 Absent parameter
5 Wrong parameter separator
6 Wrong message separator
7 Too long word
8 Wrong format for text parameter
9 Forbidden request
10 Digital parameter out of range
11 Text parameter out of range
12 Compulsory request
13 Full emission buffer
14 Impossible in this context
15 Checksum error

At each error matches a line that specifies

- anerror number

- the received message
When the window is fullerror are displayed from the first line
The last error line is followed with a blank line
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16. TECHNI G6RECI FI CATI ONS

16.1. Isolated inputs
16.1.1. General characteristics
Numberof inputs 2 or 4 according to the appliance
Impedance
Impedance >25 Mq for calibers < ¥
Impedance = Mq for the othercalibers

Max. acceptablgoltages:
between th& terminals of achannel +500 \bc or 500 Vac 50Hz

Installationcategory overvoltagecaiegory: Il 600V

Insulationt double hsulation between the mechanical ground and the measurethanhel
>100 Mq @ 500V DC.

Common mode grasitestest according t&N 61143
Accessible current 0.75mA
Typeof measurenents
Voltage intensity(through externashunt)
Frequeny
Thermocouple J,K, T, S,B, N, E, C, L

16.1.2. Voltage recording

max @liber 1000V (-500V to +500v)

min caliber imV (-0.5mV to +0.5mV)

offset adjustment of the center By50000f full scale or Ycaliber
max offset + 5 calikers(up to+ 500V)

accuracy + 0.1%of full scale £ 10uV + 0.1%o0f the offset
offsetdrift 100ppm/°Ct 1uV/°C

ClassC index seeannexes
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16.1.3. RMS recording

SoftwareRMS calculation:

sampling 20Qus

max. fequengy: 500Hz

peak ficor 2.2 and 60/ max.instant
accuracy * 1% (sinesignal)

answering time typical 100ns @0Oms @ 5Hz)

max. measurableoltage 424V AC

16.1.4. Temperature recording

Sensor Domain of use
-210°Cto 1200°C
-250°Cto 1370°C
-200°Cto 400rC
-50°Cto 1760°C
200°Cto 1820°C
-250°Cto 1000°C
-250°Cto 1300°C
0°Cto 2320°C
-200°Cto 90C*C

—OIZmen X«

The accuracy of ththermocoupless specified in append
Compensationf the cold welding of théhernocouples J, K, T, S, N, E, C; £ 1.25C
Calcuhtionevery ca. ns

16.1.5. Frequency recording:

senstivity min 100mV RMS

decision hreshold variablefrom -99V and 9%/ with 0.1V increment
(valid for frequencies 10Hz)

min cyclic ratio 10%

frequency between 0.Hz and 100kHz

accuracy 0.02% of full scale

16.1.6. Counting Recording:

decision hreshold variable from-99V and 99V with 0.1V increment
min sensitivity +100mV + 1%of the decisiorthreshold

max count while recording 65536 peyond this limit, the counter is reset)
max digital count 4F°
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16.1.7. Sampling

definition 14 bits

max sampling period:
memory and file rades 1us (.e. IMHz)
directmode: 20Qus (i.e. 5KHz)

max sampling period 10min

16.1.8. Bandwidth

Bandwidth@ -3 dB:

Caliber Bandwidth
>1V 100kHz
> 50 mV 50kHz
20 mV 30kHz
10 mvV 30kHz
5mV 20kHz
Internal analogic filters 10kHz, 1 kHz, 100 Hz, 1Hz
Slope 20 dB/decade
Software filters 10 Hz, 1 Hz, A Hz, Q01 Hz, 0001 Hz
Slope 40 dB/decade
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16.2. Additional inputs / outputs

16.2.1. Logic channels

Numberof channe$
Input impedance
Sampling frequency
max acceptableoltage

16.2.2. Alarm outputs

A & B alarms
ontrigger(see chaptet6)
on dataacquisitiontrigger

16.2.3. External power supply

nominalvoltage
max.current

16

4.7 kq

identical to the main inputs
24V Category 1

0-5V outputs

batteryvoltage(from 9 to 15V)
0.2 A limited byresettable fuse

16.3. Optional inputs with platinum resistance

Pt100 o Pt1000
2 channed
Power supply output
1 Pt100 1 mA
1 Pt000: 10QuA
20 bit converter
domain ofuse:
2 or 3wires
correction reistance? wires
max resistance 3vires:
accuracy @ 20°C
temperaturedrift:

-200°Cto 850C

max30q

50q.

+/-0.3 °C +-0.1% ofcaliber
0.01°C/°C
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16.4. Triggers

Thetriggers are identical foeveryvariousmodes

date

dday

threshold andcombindions (r/and)of threshold (2 threshold per channel
channellopes(calculation on 10mnsto 1 speriod$

parasites (5@1z signa)

word onlogic channelgand or,rising, level)

=4 =4 -4 -4 -8 -9

16.5. Memory data acquisition

Memory length 32 Mwords (segmentablep to128 bloks)
max. sampling period 10 min

max. sampling frequency 1 MHz

triggerposition -100%to +100%

Possiblestop on a secongigger
Possibleriggeron a templat¢l channe)
Possiblereattime saveo

file.

16.6. Data acquisition to file

size of the internallashdisk 32 Go

min transferrate 200 ksamplea/s

Trigger. see paragraph7.7

Pretrigger. variablefrom 0 to 100.000 samples

The real transfer rate depends onribenberof channe$ to scan and on the curranbde
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16.7. Network analysis

These accuracy values require that the nominal values are correct.

16.7.1. Ranges and accuracies for voltage and intensity

Root mean squamltage
1 rangefrom 1 mVrus to 400Vrms
1 Accuracy:0.5% of the nominaloltage

Root mean squamirrent
1 RangeCurrent values are alwaysferred to as/oltages: the input values must be within the
specified limits for thevoltage In most casegheinstrumentyou are using to measure the
current shaltondition the measurement range.
9 Accuracy:0.5% of nominalcurrent+ margin of error for the measuremaémstrument

Active power
1 Accuracy:margin of error for current margin of error fovoltage

Example
The measuranentof 230V voltageand10 A intensitywith aSP221clamp(1% accuracy 1 A in
inputyields100mV in output on the network anaigr).

1 Voltage 0.5% accuracy
1 Current 0.5%+1%=15% accuracy
1 Power. 0.5+15=2%accuracy

Magnetic fields

The current sensors you use must conform to the validswittm CE mark Theinfluenceon the
recorder is negligible underl®0A/m G50Hz field. As far as possiblé&eep the sensors away from
any magnetic source.

16.7.2. Frequency

Range: from 10to 100Hz
Accuracy: 0.01Hz
Sensiivity: 5% of the nominaloltage

16.7.3. Power factor

Accuracy:  measurement value0.05

16.7.4. Peak and peak factor

Peakaccuracy: 0.5% of the nominaloltageor intensity
Peak factar 1% accuracy up t&
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16.7.5. Rate of harmonics as calculated in power analysis

Range: THD: from 0% to600%
FD:  from 0% to 1000
Accuracy: measurement value2.5%
Harmoncs: from ca.2 up to cas0
Range: from 0% t0600%
Accuracy: measurement value 1% up to the30" harmone

measurement value 1.3% between th&15t and thes0" harmont

16.8. Printer option

Paper size 110mm

Drawing size 104mm

Scrolling speed of the paper from 1 mm/hto 25 mm/s

Text mode period from1 s/ lineto 1 line/ hour
XY mode 100 x 100 mm

Resolutionand &curacy: 8 dots/ mm

Accuracy of the scrolling speed 1%
Accuracyrelatively to thereticule  0.01%

16.9. Communication interface
16.9.1. Ethernet

Speed 10/100 bas&
Connecbr RJ45
1 DHCP possible.
1 FTPserver
1 Remote control
Protocol TCP/IP
Connection port 23

16.9.2. USB connectors
For memory keys only

Standard USB 2
Type 2 femaleconnectrs type A

16.10. Display
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Screen TFT 10, color, backlit
Total defintion 1024 x 600dots
16.11. Environment conditions

16.11.1. Weather conditions

Working emperature 0°Cto 40°C
max relative humidity 80 %non-condensing
Storage émperature -20°Cto 60°C

16.12. Power supply - battery

External power supply mainsblock 100/240 VAC,
jack 85 mm,hole2.1 mm
output 15V 4 A max

Non-removable httery: lithium ion 108 V, 8,7 Ah (9 V aterd of dischargg
200 cycles charge istharge

Battery life With screensaver 9 hours
Without screensaver 4 hours

16.12.1. Dimensions and weight

Height 210 mm

Width 295 mm

Depth 105 mm

Weight 2,5kg (4channet + PLOOwithout printej + 250g with printer and
paper roll

16.13. Electromagnetic compatibility, Security
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16.13.1. Electromagnetic compatibility according to EN 61326-1 and 61326-1-2

Mormes :

EN 61326-1 (2013) ro et EN 61326-2-1 {2013)

EM 55011 (2009 + A172010) &
Emission pour les envircnnements industriels (Classe A).

ESSAI D’EMISSION LIMITES e
(Commentaires)
. Valeur Quasi-créte | Valsur moy.
Emissions conduites sur le secteur Frequence {dBp\}j (dBuY) | COMFORME
150kH=z-30MHz 150-500kHz 79 66
0.5-30MHz [ sD
- . Mesure @ 10m (Quasi-créte)
Cnissions rayonnees 30MHz-230MHz : 40 dBuVim CONFORME
230MHz-1GHz : 47 dBu'Vim
ESSAI D'IMMUNITE NIVEAU D'ESSAI Critére RESULTATS
d’aptitude | ({Commentaires)
exige
Decharges electrostatiqgue (ESD) + 4k Decharges au contact B CONFORME
EM 61000-4-2 (2009] r + Bk Décharges dans 'air
Immunité rayonnée aux champs RF 100Vm AM 80%, 1kHz ; BOMHz a 1GHz A CONFORME
EMN 61000-4-3 AVim AM 80%, 1kHz ; 1.4 & 2.0GHz
(2006+A172008+A2/2010) = 1Wim AM 80%, 1kHz ; 2.0 4 2.7GHz
Transitoires rapides en salve (TRS) + 2KV : entrée d'alimentation AC B CONFORME
EM 61000-4-4 (2004+A1/2010) r + 2k : accés puizsance DC
+ 2KV : lignes de signaux et commands
directement connecté au secteur
+ 1KV : lignes de signaux (1)
Immunité aux ondes de choc. + 1K\ en mode différentiel B CONFORME
Alimentation secteur AC ou DC et + 2kV en mode commun
lignes de signaux/commande
directement connecté au secteur
EM 61000-4-5 (2006)
Immunité aux ondes de choc. + 1kV entre ligne et terre B HA
Lignes de signaux {2)
EM 61000-4-5 (2006)
Immunité conduite RF 3V AM BO%, 1kHz A CONFORME
EN 61000-4-6 (2009) & 150kHz & B0MHz
(3)
Immunité aux champs magnetiqgues a | 30 A/m a 50Hz et 60Hz A HA
la fréguence du réseau (4]
EMN 61000-4-8 (2010) r
Wariations et coupures bréves de 0% (tension résiduelle) sur 1 periode B CONFORME
tension 40% (tension résiduelle) sur 10/12 périodes C
EN 61000-4-11 {2004) = 70% (tension résiduelle) sur 25/30 périodes C
0% (tension résiduelle) sur 2500300 périodes C
i5)

(1)
(2)
(3)
(4)
(5)
MA& - Mon Applicable
ME : Mon Effectug

: Uniguement pour les liaisons dont les cébles peuvent Etre supérieurs a 3m.

: Unigquement pour les ligisons dont les cébles peuvent &tre supérisurs a 30m.
: Lignes de signaux : uniguement pour les liaisons dont les cables peuvent &tre supérisurs a 3m.

: Applicable seulement aux equipements contenant des composants sensibles aux champs magnétiques
10, 25 et 250 périndes pour des essais @ S0Hz ; 12, 30 et 300 péricdes pour des essais a 60Hz

MWD : Non demandé par le client (Cet essai n'a pas &té effectud 4 la demande du client et ne peut donc pas £t pris en compte

pour la déclaration de conformita)

16.13.2. Security, insulation class, installation category

Security ¢ass:handy appliance for use on field
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Security conformto EN610101 (200102)
Pollution degree 2
Power supply by 15 V externlock code 207195117

Installationcategory(overvoltagecakegotry)

Measurement input cakegoty Il 600 V, overvoltages000 V
Other input/ouput measuremerdategolty | (CAT I)

& The carter of the appliance isognded if the mains blodk connected to the recorder

Q The use of the device at frequencies > 100Hz and of the voltages> S@quires

imperatively the connection of the earthing protection or power supply for safety
reasons.
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16.14. Accessories

16.14.1. Accessories provided with the appliance

Batter charger

Common acessaes:

1 1 male 25pin connecbr
1 1 connector plug
Printer &cessdes:

1 1 paperoll

Accessoiesfor 2-channeimodule
1 black pinplug pe channel
1 red pin plug per channel
Red 1mm security cord
Black 1mm security cord
Red security clamp

Black security clamp

E R

16.14.2. Accessories and options

Transporation briefcase

Shunt 0.01g 1% 3 Aplug-in

Shunt 0.1 1% 1 A plugin

Shunt 1q 0.1% 0.5 Aplug-in
Shunt 109 0.1%  0.15 Aplug-in
Shunt50g 0.1%  0.05 Aplug-in
Shunt 0.01g 0.5% 30 A externalpins)
Shunt 0.001q 0.5% 50 A exterral (terminak)
Current clamp

Flexible current clam@0/300/3000A
Logic box

FLEXPROsoftwarebass

FLEXPRO softwareomplee
CrossovelEthernet able

16.14.3. Consumables

Paper roll
PT100/PT1000 connectors

207195117

214200250

214299014

837500526

215508020
215508021

4310641-100R
4310641-100-N

5004IEC-R
50041EC-N

902001000
910007100
910007200
989006000
912008000
989007000
207030301
207030500
SP120¢é

SP270

A1257 @B-pha®)-A1287 (mono)

9844005500
910008100
910008200
910007300

837500526
700600062
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17. AP P E N&D

17.1. Information about the input calibers

Reminder

The caliber is the difference between the max. and min. values that you can display on screen or ol

paper

Theorigin is the center of the screen or of the paper

17.1.1. Insulated voltage type inputs

These inputs are equipped with an analogical offset system that may reachSupalder values
Hence, you cannot shift the measurenstops without changing thaefinition up to 5 caliber

values.

The software allows yoto programany caliber and any offset;selects then the reanalogical
caliber and offset best suitable according to the table belosestuppercaliber and offset

CALIB ER Origin offset Min measurable Max measurable
imV +5mV -5.5mV +5.5mV
2mV +10mV -11mV +11mV
5mV +25mV -27.5mV +27.5mV
10mV +50mV -55mV +55mV
20mV +100mV -110mV +110mV
50mV +250mV -275mV +275mV
100mV +500mV -550mV +550mV
200mV +1V -1.1V +1.1V

500mV +2.5V -2.75V +2.75V
Y 5V -5.5V +5.5V
2V +10V -11V +11V
5V 125V -27.5V +27.5V
10V 50V -55V +55V
20V +100V -110V +110V
50V +250V -250V +250V
100V +450V -500V +500V
200V +400V -500V +500V
500V +250V -500V +500V
1000V 0 -500V +500V
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17.2. Measurement accuracy for thermocouple

Thethermocoupleneasurements are treatedsakagemeasurements.

For a given range of temperature measurement, the software calculatel¢atpecaliber te
following way:

* Let « T » the absolute value of the max. measurable vahu¥;

* Add 40°Cto take the max. cold welding temperature into account

* Search the correspondingltagevalue U in the table ahermocoupls

* Programthe calibewith U included inthe range.

Example:

You want to program a measurement range betwi®and+ 50°Cwith a J thermocouple:

1 Max. absolute value T=50°C

1 Add40°C T+40=90°C
1 Corresponding Woltageaccording to théables ThJ U=4.726mV
1 Progranmedcaliber 10mV (measurement rangeésmV to +5mV)

The measurement inaccuracies below are max. vahesypical values arealf to thrice as much

The temperature measurement accuracy is the sum of several possétaintycauses
PI: linearization accuracy
Ps weld welding accuracy
Pm measurement accuracy of the equivalesitage

The total accuracktis then Pt = Pl + Ps + Pm

For the recorder

PlI=+ 0.25C for all thermocouples

Ps =+ 1.25°C for all thermocouples

Pm =0.1%of thevoltagecaliber+ 10uV) divided by the slope of tithermocouplen
puv/°C

Measurement accuraclym

The measurement accurdemn dgpend on thevoltagecaliber of the appliancgsee the previous
paragraphand on the slope of tteermocoupleYou shall take the slope @tC while knowing

that it will vary as a function of thiemperature but this variation is generally of the second order
for the accuracy calculation.

Slope of thehermocouples

J K T S B
50pV/°C 20pV/°C 10pV/°C 10pV/°C 9uV/°C
(@0°C) (@0°C) (@0°C) (@500°C) (@1000°C)

E N C L
BOUV/°C 26UV/°C 18uV/°C 50pV/°C @

(@ 0°C) (@ 0°C) (@ 1000°C) 0°C)
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EXAMPLE OF ACCURACY CALCULATION

You make a welding betwee&0°Cand+50°Cwith a Jthermocouplevith compensatiowf cold
welding.

Pt=Pl+Ps+ Pm+ Pd

Pl=+ 0.25C (linearization accuraqy
Ps =+ 1.25C (compensatiowf cold welding

Used caliber 10mV (see previous example
Accuracy forvoltagemeasurement0.1%*10mV + 10uV = 20uV
Slope of Xhermocouple 50 pv/°C

AccuracyPm Pm =20/50 = 0.4°C

Total accuracy Pt=0.25+1.25+0.4=1.9°C
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17.4. Instant measurement accuracy as a function of the filters

The instant measurement accuracy is specified wibHz filter: £ 0,1%o0f full scalex 10uV

* 0.1%o0f the offsets

Fr filters with higher frequency and for low calibégseat gain), the noise becomes more intense
(the producgain x banadwvidth is constant)you have to add sonsgecification about the noiseg.

it is notpossibleto get an instant measurement accurady. b¥%on thelmV caliber without a

filter.

The table below gives you the typical noise peakeak for various calibers and filters,%sof the
caliber:

Caliber ImV [2mV |5mV |10mV |[20mV |50mV |100mV |[200mV |>200mV
Filter 1kHz |1kHz |1kHz |10kHz |10kHz |10kHz [none |none none
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 oftihiedwidth To assess the noise on otpesitions
of filters, you only have to calculate the square root ofdtie of bandwidths.

Example:
Noise on10mV with a10Hzfilter?
Noise= 1%with a 10kHzfilter

Raio= p 1 1tAp me 32
Thus, the noise will be divided (32
Noise= 0.03%with a 10HZzfilter

17.5. Accuracy class 1 class index

This is one of the most importacinceptof the CEl recommendatioit tends to shorten the list of
specifications.To do so, itintroduces the concept of PREDICTIMELASSthat depends on the C
CLASS INDEX.

The normalized values of the class index &re 01, 0.25,0.5 and1.

Theintrinsic error(in the referenceonditions)does not exceetl C % the manufacturer nyaalso
specify this limit of the intrinsic error as an absolute véxe+ 5 uV) for the first caliberk

Thevariations ¢f the measured valyevith the variations of one of the influential variables in the
nominalrange of use do not exceed
- C %for thepositionfor the magnetiinductionwith external source and parasite
voltages
- 0.5 C%for the power supplgource
- 0.3 C%according to the class index at ambitemhperature(0.15% for the0.25 clasg.

In addition, the insensitity rangeshouldnot exceed
- C%in the referenceonditions
- 1,5C%for the maximal resistance of the external measurenieniit
- 2C%for parasitevoltages
And the excess should not be more tB@36 (4C%within the limits of the power supply source)
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