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Thank you for buying SEFRAMrecorder and for your trust in ocompany The maingoal of owr
various teamgresearch departmergroduction, commerciagftersaleg ) is to meet your
requirements as much as possible by designing or updating high tech products

Pl ease read cautiously this userdés manual

Our teams are availabte provide you anydditional information

04-77-59-01-01

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

Fax +33 (0)4 77 57 23 23

Webh www.sefram.com

Copyright Sefram2022. All rights reserved
Any total or partial copy of thidocumennheeds thewhorization of Sefram.
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Your instrument is guaranteed for two years for labor and parts againstaanyfacturing defect
and/or functioning hazard his guarantee extends from the delivery date and ends 730 calendar days

later.

In case of guarantee contract, this will cancel or replace these guarantee cohdigaheve

The guarantee conditions by SEFRAM are available on the websitesefram.comThe general
guarantee conditions should prevail on the following conditions that they sum up

This guarantee does not cover the result of any abnormal use, handling mistake or mistake in tt
storage conditinsoutside the defined range.

In case of application of the guarantee, the user shall return, at its own exjensdsyant appliance

to our factory

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

And add a description of the observed breakdown to the appliance

The standard supplies provided with the appliance (cables, outletsyeé ) |, the cons
(batteries ¢€) a n d suitcéses ) are guaranteed| foB mantps@dainsg any (
manufacturing defect

Such items aaLCD screen or a touchpad are guaranteed only for a normal use
The guarantee does not cover wearing, accidental breaks ecatiwsto a shock or any abnormal
use.

The factoy options integrated to the appliance are guaranteed for the same duration as the applianc
itself.

In case of replacement or repair of the product, the remaining guarantee duration shall be:
- The remaining duration of the guarantee ifdjppliance is still under guarantee
- If the guarantee duration is less than 90 days, the replaced part is guaranteethjsr 90

Any replacement part becomes the property of the user and the exchanged parts become the prope
of SEFRAM.

In case of intervetion by an insurance company, the product becomes the property of the insurance
company upon its exclusive request. Else, it shall remain property of the user.

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

Any intervention by the user or any third party without prior autkation by the company voids the
guarantee
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The user shall be responsible for the return of its appliance tsitauHence, it shall provide for a
conditioning that shall correctly protect the appte while shipping. It shall subscribe, at its own
expenses, any insurance required for the transport.

The SEFRAM company reserves the right to refuse any product wrongly conditioned and not to tak
in charge any break cosmutiveto thetransport.

Particular case of the battery: There is aidn battery as a standard equipment of this applialice

shall not be transported outside the appliaic@o case shall the user replacdtd.replacement in

the factory is necessary to check the chaggtem and the protective securities

User 6s Manual

What to do in case of malfunction?

In case of malfunction or for any advice for use, please contact the technical siyyppBFERAM
Instruments & Syemes

A technician shall answer you and give you any informagguired to solve yoysroblem.

What to do in case ofailure ?
In case of failure of your appliance, please contact the technigabrsup

Some advice!
Some technical help!

SEFRAM Instruments & Systémes commits itself to help you on the phone abasetbéyour
appliance.
Please call or Technical Support:

Or email:
support@sefram.com

We thank you for your trust.
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METROLOGY
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The meteorological conditions of your measurement instrument are defined in the specifications o
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
manufacture. The adjustment and control are guaranteed under cmndifiothe 1SO9001
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 baenking for 0,5 hour before check.

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

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

When a recorder returns to SEFRAM, maximsemvice is provided with internal updating according

to the required adjustments and software updates. In case of shift in the characteristics, yoL
instrument shall be adjusted to recover its original characteristics.

6/134



m DAS60 User6s Manual
TABLE OF CONTENT

TABLE OF CONTENT . etittiiiiiiiiiit e ettt e e e e e e e e s s s e immne e e e e s e s s s s b b e s s annensssssssssennnnees 7
1. IMPORTANT INFORMATION....cctttttiiiiiaiiie et irimme e e ees 11
1.1, SPECIIC CAULIONS. ...ceiiiiiieeeeee et eeeneses e ee e 11
1.2, SECUNLY INSTIUCHIONS . ....ciieieiiiieeeieeiett i eeee ettt s e e e e e e e e e e e emnnn s 11
1.3. Conformity and limits of the deViCe............ccceeviiiiiiiicccec e, 12
2. PRESENTATION ... ittt ettt e e e e e e s rmnae e s e s e e e e e e e s ennnsssssbennnneeeees 13
P B €T 01T - | SRR 13
FZ N I L= 1o o] 1o o TS SPPPRSPRRRN 14
2 T 10 0[] IR o] =T = o USSR 15
2.4, MAIN MENU ...t ceeet ettt e e e e e e e e e e ammr et e e aaaaee e e e e e e s s s asnmnneeaeeeeeannnnnns 19
2.5. Update of the internal SOftWare...........ccoooiiiiiii et 20
3. SETUP and PRECAUTIONS Of USE........cuuuiiiiiiiiiiiiiieeeiiiiiiieee e emmme e 21
3.1. Loading of the recording PAPEer.........cooo i iiiiieeee e e e e 21
3.2. Precautions for storage of the recordingS.......cccoooveeeieiiiieeeiiii e 21
G TG Y < L1 | o PSPPI 22
3.4, CoNfiQUuration At POWEHIP.........uuuuuuirireeriiiietiaaasereeeeeereeeeeeeeeeaeeesamareeeeeeeaaaeeaaaassaaaaanen 22
3.5. CONNECTION TO THE MEASUREMENT NETWORK .......ccccooviiiiiiiiiiiieeee e 23
3.6. ROULINE MAINIENANCE . ......iii i e r e et e e e e ananseeeees 24
A = T 11 (=] YT SRRRPPPPPRP 24
3.8. Torecharge the battery inside the deviCe:...............uueiiicccriiieece e, 25
3.9, Offset CaliDration..........coooiii it 25
3.10. Default caliDration...........cooo oo 26
0 I o == o I o1 o | o £ =TT PSP 26
3.12.  LockKing Of the rE€COIEN.........cccoiiiiiieeee e 26
I 00 I T U 17 o o o [PPSR 26
U ] PSPPI 27
4.1. Description of the various Modes.............oooiiiiiiiieee e 27
4.2, SEIUP MEBNU ...ttt et e e emer e e e e e e e e e e e e e e e s amena s s e eeeeeeeeeeeeeees 28
4.3, CRANNEIS IMENUL ...ttt e eee e e e e e e e e e et e ee et aaba b e e e e eeeeennnees 29
4.4. Validation of the Channels...........oo e 36
4.5. «Direct display» KeY Liaiili. . ... .cooii i iiiieieeeeeeee e 37
TR G I o o =] o o 1= o U PP X |
4.7. «MemMOry OULPUD> KEY ......ccceeiiieeieeeeiiiiiiimmme e eeeeeeeeeaannne e e e s smmrsnnsnnn s e e e e e e eeneenssnnnne A2
S B g S = ToT 0] (0 3 () Y/ SRR 43

7/134



m DAS60 Userd6és Manual

S B Y01 (=TT o I o0 )PP SOP P PPRTRY 44
5. TRIGGERS ... .ottt ettt e e e e e e e e e e s e e e e s s e bbb bbb e n e e e e 45
5.1. Analog channel trigger.........ccooiiiiiiiiiiiiiice e eeeeee . 4O
6. MATHEMATICAL CALCULATIONS ..ottt ettt mnne e 50
G I B 1= 11 011 (o] £ PR RTOPPPPPP 50
6.2. Types Of CAlCUIALIONS.........coiiieiiiiee e e eeeee e 51
7. DIRECT MODKE. ... .ottt an e e bbb bbb e e ee e 54
7.1. Launching the PriNtING..........uuueiiiiii e e e e e e e eerer s e e e e e e e e e e e e e e e eeeeensnnnee e 54
7.2, Configuration Of PriNL........cooiiiiiiiiii e erene e e e e e e e e e e e e e s ammmeeeeas 56
7.3. Relaunching the printing............uuuuiiiii i esrre e e e e e e e e e e e e e eeaeenns 57
A VLY gV T ) (o] 0= 4o TP 57
8. MEMORY MODE.......ciii it eeeeee e eees st e e et e e e e e e e emnreeeaeraaaaaaeas 58
8.1. Setup and start of the data acquISItIQN...............ooviiiiieeer e 58
S T2 Y= 1.4 0] 1o T o 11 1 0T USSR 60
8.3. Internal mMemorybIOCKS............uuiiiiiiiii e 60
S S I T T = gl 0T 1= 1 o o SRR 60
8.5. Double Trigger MOUE..........ccoi it e e e e emernnnnas 61
S G T o {=ToTo] (o[ o o TR PP PPPPPPPPPPPPP 62
T \Y (=T 0 0 (o Vo 10 1 o 11 | P 64
9. TEMPLATE MODE......cotiiiiiiiie oot ee s eenensss e eneeeees 65
9.1. Setup and launching of the data acqUISILION. ..........ccooeiiiiiicceeiiiie e 65
9.2. Creation of thedmplate.............ueiiiiiiiiiii e 67
10, FILE MODE......oi oottt e e e e eenss et et e e e e e e e aaaeeeas 69
10.1. Setup and triggering of the data aCqUISILION..............evvviiiiiiccre e 69
O T 1o 1o 70
11, POWER ANALYSIS. .. ittt eeestet ittt et e e e e e e e e s sseteteeeteeaaaaeeeaaaaaaassammmaaaeaeeeas 71
5 O 1= o = ¥ PSS 71
11.2. Power analysis mode installation..................uuuuiiieemiiiiiiiiiiieeee e 712
11.3.  Power analysis SEtUP........ccccceiiiiiiiiiiiieee e e L
11.4. Real time display of the SIgNalS............covviiiiiiiieee 75
11.5.  ACQUISITION PAramMetEIS......cciiiiiiiiiiiiieieieeeiitibbbe bbbt e e et e e e s eeesss e e e e e e e e aaaeaaaeeeeeesamans 77
L12.6. RECOIM. ... .ottt et e e e e e e e e e e e e e e e anaeasseeeeeeeaeeeeeeeeeennsnanns 78
11.7.  MeEASUIEMENE PrOCESS. .. .uuuiieeieeeeeeeeeiieeess e e e e e e e e eeeeeeeeeesnnssmnmeeeeeeeesennnnnnnn s emmeee i O
12, FILE MANAGEMENT ...ttt e e e e e e e e e e e s st e e e e e e e e e e e e e e e e s nens e e 80
D O CT=T o 1= = PP PPUPPT 80
12.2. Management of the configuration files..............oooiiiiiiiicc e 81
12.3.  Operating SOMWAIE........coiiiiiiiiiettireer bbb e e et e e e e e e e e e e e e e e e e e e s st eeeeas 85



| Sefram | DASE O

User 6s Manual

13, INPUTS / QUTPUTS ...ttt ceeiebtee et e e e e e e e e e e s seete et e e e e e e e e e e e e e e e s e s s s ssmmmeaaeeeeeas 88
13.1. Additional Input/Output CONNECIALS..........uvuuueiiiee e s et e e e s eeeeraa e 38
13.2. LOQIC INMPULS...ceiiiiiieieee e mmme e meea bbbt e e e e et e e e e e emmn s s e e e e e e e e eeeas 89
R T T A - 10 0 111 11 £ T 89
13.4.  POWEr SUPPIY OULPUL.....iiii e eeee e e e e e e e e e emennas 90
13.5. Exvoltage box input/output INterface. ..ot 91

14, ETHERNET INTERFACE.......cc ottt ettt e et e e e e e e e e e e e e nnnnns 93
14.1.  EtherNet INTEITACE........uuuiiiiiiiiiiiii e 93
14.2.  WIFIINEITACE ... .uueiiiiei et eee e et e et e et s eeesrannees 94
14.3.  FTP trANSTOL. it r et e e e e e e e s st et e e e e e e e e as a5
14.4.  Managing With VINC.........ouuiiiii e ee e 96
14.5.  Programming lanQUAaGE. .......cccuuuuuurriiiieireeiiiiitiereeeeeeeeeeeeeeseeeesssseeeeeeeaeaeeaaeeeeeessmans 97
14.6.  Standard INSTUCLIONS.........ooiii it eree st enens bbb eeeeeeeeeesseeneees 99
14.7. Indication of the status of the devViCe.............cccoiiiiiimeer e 100
14.8.  Dictionary Of ProgrammMiNg ............eeeeeieeeeeeeeieeeeeeeeteeeeeeeeae e s e ssimmme e e e e e e e asnens 106
e R e 4 (o ] 0 01T T 7= T = PSP 119

15. TECHNICAL SPECIFICATIONS ... ..ottt ieee bt e s ssee e e e e e e aaae s 120
15.1.  1SOIATEA INPULS...cciiiiiiieeee et enenase e e nees 120
15.2.  Additional iNPULS / OULPULS.......evuueeiiiiii i e e e e e e e e v eeees e e e e e e e e e e e eeeeeanenns 123
15.3. Inputs with platinuUm reSIStANCE..............uviuuiiiiiiee e 123
TR S I 4o o =] £ AR TTPTPPON 124
15.5.  Memory data aCqUISITION.........coeiiiiiiiiii e 124
15.6. Dataacquisition tO fil@.........cooiiiiiiiir e 124
15.7.  POWET @NAIYSIS...coiiiiiiiiiit it eee bbbttt e e e e e e e e e e e e e e e e 125
TR T o 1] 01 (=1 o] o 110 o W PP PP PRTPPP 126
15.9.  CommUNICAtION INTEITACE.........uuuiiiiiiiiiiiiiieeeiiiiii et e e e e e e e e e e e e e e e e e e e e 126
15.00.  DISPIAY. ... iiiuiiiittttiteee ettt ettt e e e e e eeet ettt e e e e e e e e e e e e e e ammnr e e e e e e e e e 127
15.11. ENnvironmMent CONAItIONS. .......uuuuuuiiiiieee e e e eeeeeess s s e e e e e e e e e e e eeeeenneseeeeeeeeeeeeeeeeeenennnnes 127
15.12. Power SUPPIY DAIEIY......ccoo e e e e e e e e e anan 127
15.13. Electromagnetic compatibility, SECUILY.........ccevviiiiiiiiiiiieniieeeeeeee e 128
T o ot 17 0 4 = 130

16, AP PENDS . ..o ettt ittt e e e e e eaan— ettt e aaaaaaaaaaaaaaaas 131
16.1. Information about the input CaliberS. ..., 131
16.2. Measurement accuracy for thermocouple...........ccuuviiiiiieemiiiiiiiieee e 132
16.3. Instant measurement accuracy as a function of the filters.............cccccooveeeeee 134
16.4. Accuracy Clas$ Class INUEX.......ccouiiiiiiiiiiiiiiiiee e 134

9/134



DAS60 Userd6és Manual

10/ 134



m DAS60 User6s Manual
1.IMPORTANINFORMATION

Please read cautiously the following instructioabefore using your recordet

1.1. Specific caution

Do not usethe product for any other use than planned
Use normalized cordgor the connetion of thedeviceto the measuremepbints.

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 thedevice only a qualifiedpersorl
shall be allowed to work on.iln such a case, it is necessary to use Sefram spare parts.

Never cover thedevice there is livevoltage

1.2. Security instructions

For correct use of theevice it is necessary that the users abide by the security instructions
and the instructions of use describedhis manual.

Specific warnings are provided allong this manual

If required there are warning symbabs thedevice &

Symbok anddefinitions
Symbolsin this handbook:

i“ Warning: potential danger for the user
w Attention: potentialdangerfor thedeviceand/orthe connected equipment

.
3 Remark: importantinformation
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Symbols on thedevice

Danglirglo! :>)ammedi ate corporal danger

instrument or to thenstrumenttself

2 Attention: See the handbooRisk of damage to th@atria connected to the
_i_ Ground: accessiblgars linked to the ground of theevice

1.3. Conformity and limits of the device
The DAS60 recordelis in confornity with CEl 610101 (200102).

It includes higkpotting (IR) with two primary insilation levels(IP).

Thanks to them, the channdl$o 6 are insuhted from each other and from the cartdns
architecturaallows indepeneht floating measurements within the limits of the admissible
maximumvoltages.

See chaptelTechnical pecifications”.

IR
CH1 | | accessible parts:
Opto-coupler
. UusB
Entrées
| Ethernet
bC/DC Logical inputs
> Pt100
4 P Alarms
IR Power
v P P Carter
CH2 < » < >
DC/DC DC/DC
Entrées | 1 [
Opto-coupler
A < >
v IR IR Casing of the DAB0

IP: Main or additionalnsulation
IR: Reinforced insulation

w Attention: Never apply avoltagehigher than the maximum admissibigltage
between the channels@from the ground of the carter

requires imperatively the connection of the earthing protection or power
supply for safety reasons.

& The use of the device at frequencies > 100Hz and of the voltages> 50V
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2.PRESENTATION

2.1. General

DASG0 is aprogrammable recorder that make it possible to measure and vettagks, currents
temperatures etc.on 6 channelsand onl6 logical channels
You can also record frotL00 a Pt1000probeson dedicated channels.

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
Analydss of network

OO O O )

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

Logic channeks

1111111
1234567890123456
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2.2. Description

Manu al

Connecion:

1- A RJ45conneaotr for theETHERNET 10/100Baseihterface

2- two USBconneatrs for (female)USB stick

3- aSUB-D 25-pin connectofor thel6 logic inputs and the alarm outputs
4- 6 inputs through pin plugs according to thevice

5- 2-way Pt100 Gcrew terminal block

6- Power/Batery charge (on the upper sige

7- Power on button and light

8- Battery chargind.ED

9- Ground connector

Isolated inputs have €curity terminals on each input
1 1redterminalinput«+ »
1 1black terminalinput« - »
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2.3. Touch screen

Descriptionof 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

LY |A S|y | ARy A

;PLILI Januawmm 2015\Lw

‘\._.‘ 27 January 2015 | ) January, 27 2015 | ) 2015 January 27
W/ o/ o/

. L
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g Extern :
Vg Aage direct ‘ Zz[:] R | \  Without filter

/ ’> ul H——

Center zero ‘ ov ‘ } i Plot threshold T2 -0.5V

By A

Al =-1.0895V
1 MQ BW 100kHz Function Disabled
for ranges > 1V

=5 Copy to
i =T channel

1- Changeof the che channéby pressing this buttgiyou can access paefined
colors or designcustomary paint mixes

s

.

) 0eee ) e
80 ) o8
ir

2- Change the thickness of the line for the selected chaYiaelcan also change this

thickness with the‘L‘ (thinnep and ‘i‘ (thicker) 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- TemperaturechannelghroughPtl00 o Pt1000type sensors
9- Function channel@hey allow calculations between two chanhels
10- Checkbox for validation of the channels
11- Parameterane:you can changthe 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

OO A

iLogic channel 1 ‘ v | A ‘d i Valid logic channels

I = - v -
®@fl 0 @ 8 7 6 5 4 3 2 1
353833 2 @21 20 19 18 17 16 15 14

1(p13)|vieg 1

)

<

ol wen
T e
o ew]
L _uwow

0000

2.3.3. Descriptionof the power analysis window

10 | | 11 12 A 13

[
QOB A _——
Star Delta Delta (Aaron) //7 \J‘%Z

Current 3
400 Hz ( o Current clamp
Current transformer /Z
= Primary / secondary 1A iv
ui=20V Transformer /E
2= Nominal voltage | 240V Nominal current 100A
J3=3.2YV J
I1=20A
I12= 105.5A

I3= 28 A
Fr = 54.956Hz

1- Setupof the networkanalysis
2- Changng the olor of the various measuremeifi®Itage current powere )
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D ) Voltage U1 U ) Current 11
" Voltage U2 [] {_) Current 12
] Vottage U3 U ) Current 13

J Frequency

@D

) Gnid . ) Background
\*

3- Measurement odeof the curren{clamp shunt, transforier)

4- Paraneters of the current measurem@anversiorfrom the measured value and the
value sent tohe recordér

5- Nominalcurrent in thgophaseconductor

6- Wiring scheme

7- Logic channelgvalidationand pararater setting

8- Display of the measured values

9- Phase hgram

10- Typeof network

11- Paraneters ofvoltage

12- Value of the nominaloltage

13 Frequency of theetwork to analyze
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2.4. MAIN MENU
9

10 || 11 13 14J 15 || 16 L17
o
=) Lo

|“ l j Setup\\ Hgdm\nels N mlglm %!Z

_ a Trigger \\ ‘ Channels a »dfuhcﬁons‘ ‘ @Mn;dm:w ﬁz

3
ogic channels ‘ Functions ‘ o fl::?de {
; s
i -

Q
. \ ! 2
6
o Al = "él_

1- Directmode key(direct printing of the curJje

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 thdriggers

14- Setupof thedevice(language, dateand time alarm outputsupdate of the internal
software networkconnetion, recovery of the configurati@n)

15- Access to the table of chanm@nfiguration:
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(’Ji Ol O] "0O| "0 "e "e "O "e
ch 11| ch 12 | ch 13 | Ch 14 | Ch 15| Ch 16 | PT1L el P1 | PT2 el P2
Voltage Voltage Voltage Voltage Voltage Voltage m‘.’:sog (210 w?:;‘:g gﬂ
direct direct direct direct direct direct o ; o )
- Without Without Without Without Without Without
o filter filter filter filter filter filter 10 Hz 10 Hz
Function Disabled Disabled Disabled Disabled Disabled Disabled Disabled Disabled
Range iov iov iov iov iov iov 100°C 100°C
Center zero ov ov ov ov ov ov 0°C 0°C
Max. 5v 5V 5v 5V 5V 5v 50°C 50°C
Min. -5v -5V -5V -5V -5V -5V -50°C -50°C
Threshold T1 0.5v 0.5v 0.5v 0.5v 0.5v 0.5V 0.5°C 0.5°C
Threshold T2 0.5v 0.5v 0.5v 0.5v 0.5V 0.5V 0.5°C 0.5°C

Note: By pressing various parametgysu can chage themIn addition, by pressing the name of
the channel (Al, A2 ), youdirectly accesshe parameter settingageof the channel

16- Configurationof the function channelgalcultiors between several channgls
17- Activation or deactivation enuof thevarious channels

2.5. Update of the internal software

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

http://www.sefram.com/wwwfr/FD _SOFTWARE.asp

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

- Software
= 5
, then presl = update

Press Lj 9 setup

to access to the update

=
=

>

To launch the update procepsess

The internal software automaticattppies the files required for the newersion.

Stop and restart thgeviceat the end of the updapeocess.
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3.SETURNDPRECAUTION®EU3=

3.1 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:
1 Lay thedeviceon the right side
1 Lift the extractor of the roller on tHel
1 Installthe paper into theeceptacle ("no de refthust be on the side of the pljgs
1 Introduce the paper into the slot of the lid
1 Close the lid by firmly pressing it on both sides.

| . Abad paper feed could damage the motor and the thermalfmaghould 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.

3.2. Precautionsfor storage of the recordngs

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

1 never uséaminatedsleeves

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

Cardboard sleeves are advisable.
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3.3. Stup

You turn on theecorderby pressing the button at the top of tevice

User 6s Manual

When thedeviceis on the ON/OFF button is lit blue

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

You can display this homepage any time in the manuby pressing553--'555:- -

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

If the devicedoes not stoporrecty, you must press the ON/OFF buttersecond; in this case, the
configuratioowon 6t be saved.

3.4. Gonfiguration at power-up

At powerup, thedevices start with the latestonfigurationwhen they wershut down

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

If the initial setupis wrong you can reload the defawbnfiguration.

JL_S] Set up

‘ 7 Default set up

Go to the mairmenu Press , then
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3.5. CONNECTION TO THE MEASUREMENT NETWORK

3.5.2. Voltagemeasurement

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

3.5.3. Temperature measuremenwith athermocouple

Thevoltageresulting fromthermocouplesffect 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 withrespect of theolarity.

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

3.5.4. Temperature measurement witRtL00/R1000

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 wires The 3-wire mountings make the measuremiedependnt
from the raistanceof the line

Wiring:

MESE
2 wires 3 wires

3.5.5. .Currentmeasurement

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 cfftthet.

The results are directly displayadAmperes o milliamperesaccording to the caliber of the
selected channel
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3.5.6. Connetion 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 arder to prevent any shortciit
any doubtmake a measurement wittvaltmeteron a low resistancg.e. 1kq ) between the
terminals.

3.6. Routine maintenance

Maintenancenly consists in cleaning outside ttievice Any other operation requires a qualified
persoml.

w, Unplug the devicebefore anyintervention.

Never let water flow through thaeviceto prevent any electricaigtharge.
Periodically clean the recorder with the following thstructions
- use water and soap ttean the front and reéoards
- never usemy product that contains petrol, benzoralcdchol: they would damage the
screen printings
- wipe with a soft linifree cloth
- use some antistatfrodict to cleanse the screen

3.7. Battery

Thedeviceis equppedwith a lithium-ion battery(Li-ion). It is sent withchargedbattey. However,
if the devicehas remained unused for more than one month, check its lcadingand reload it if
required

shall be made by aEFRAMtechnician
Only usebatteriegprovided bySEFRAM.

ﬂ' Attention: Any interventionon the fatter requires dismantling of thaéeviceand

Security advice

Never heat up or throw the battgogckinto the fire

Never shunt parts of tHeattey: risk of explosion!

Do not bore the battery

Do not dismantle the battepack

Do not reverse thpolarities of thebattey

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

E N
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1 Do not damage the protective sheath ofptaek
1 Do not store théevicein a vehicle exposed to sunbeams.

Thebattey should lask00chargedischargecyclesor 2 yeass.

Advice to extend the life dhebattery
1 Do not discharge too much
1 Do not store théatteriesao long without using them
1 Stae thebattey at around 40%harge
1 Do not fully charge or discharge thattey before staage.

When thebattey is practically discharged, thievicecloses all open filestops correctly the
software, then shuts up by itself

Attention: When the charges connected to theevice the metal frame is
grounded

B

3.8. To recharge thdattery inside thedevice

Connectthe provided external power supply on jaekplug of thedevice

Connectthe mains.

The internal charger starts loading tadter; the green light of batterghargdights up
You canchargethedevicewhen on or off

When thebattey is loadedthe light turns offautomatcally.

External power supply

Thedevicecan be powered by an external direct voltage power suipphprks underl5V (5A).
The charger lnick provided when you bought thevicecan also work as an external power supply

3.9. Offset calibration

You can easily calibrate the recorder inputs fonibléageandthermocoupleffsess. This will

remove any offsets present on differenannel To do so:

1 Let thedevicework for 20 minutes @mbienttemperature 2025°C)

1 Link the« + »to « - » terminals on each inp@tesp. the red and black terminals for the isolated
input9

1 Validate all'ON' channels

| i’ -
1 Go to the homagageof the recorder and pret :j?JSEt i
+ Additional option ‘ It ‘ Electronic calibration
M1 Select then === )
‘ It Calibration offset ) ] ] ) ] )
a1 Pressgl-- to validate the calibration; it will last c&.minutes.
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3.10. 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 . . . .
Press } andvalidate to restore thdefault factory calibrationoefficients

and give the date of initial plant start

3.11. Screen brightness

You can settle the screen brightnedsu can access this parametepage

(S . ) )
| .J}JSetup ‘ then ‘ +Add|h0nal option ‘ and therl u Screen brightness

3.12.  Locking of the recorder

You can lock the recorder to prevent angdification.You can access this parameter at page

W " . N,
| J}J Setup ‘ then‘ + Additional option ‘ and ther‘ | Locking the recorder I

To unlock the recordeyou only have to predstimes the key at the top right of the screen

3.13. Usermode

You can activate or disactivatestinser moderhe usemodeallows you to lock theonfiguration
of thedevicewhile keeping all other menus availabléde password isSefram.

Y .[}JSetu + iti i
. p Additional option
You can access this parameter at p|3r ‘ then ‘ ‘ and
N

‘ User mode ‘

then‘

26/ 134



m DAS60 Userd6és Manual

4.USE

4.1.

Descriptionof the variousmodes

Selection of the functioninghodeof the recoder:

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

=a —a —a )

DIRECT mode

real time print out of the measured sign@ption)

use immediatepaper printingslow protracted datacquisition

possibiliies complex triggers of thdrawing action &er the end of therawing
simultaneous record on file

MEMO RY mode:

quick acquisitioninto internalmemory of the measured signals

use:quick short datacquisition(transitay)

possibilities:complex triggers of the dasequisitionaction after thered of thedata
acquisition simultaneous record on file

TEMPLATE mode

quick acquisition into internal emory of the measured signals

use:quick short data acquisition (transitory) fraptureof non repetitive events
possibilities:complextriggers particularlywhen 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 mégans
possibilities:complex triggersactionafter the end of thdataacquisition acquisitionof
very big amounts of data

NETWORK ANALYSIS mode:

singlephase networknalysis

threephase analysigdaronmode Star and Delta(two-wattmeter methoyl.
Data &quisitionon internal memory.
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4.2. Setup menu

General onfigurationof thedevice monitoring of the alarm outpytsetworkaddressTCP/IP,
calibration of thechannelsupdate of the internal software.

1] [ 2] 3] [ 4]
A PUS| mTF Ay |

‘ ’ Default setuy

';1 Load On disk , )_5

" ~ Screen shut of : Disabled v A 1

1) 14:04:57 |
10 +7./ 27 November 2017 — f
=" ) Graphic options ‘ —
9 | ‘ E Export -> txt file 6
Additional option
8 : |~ f
-, . Software
- = - J ‘ Fské & kit ‘ ‘ ! Network 192.168.0.190
- 5V ’ 5V 7
/| | _;:-Marm A ‘Alarm disabled A5 |
Logic dlannelsl L{ 1 sve_ - sVe_ -
Y2 3456785813 1 Alarm B ‘Alarm disabled ‘ 1 Alarm D Alarm disabled

0000

1- Language: selection of the language of tHevice
2- Screen intensityincreasediminutionof the backlighting of th&e CD screenadjustment of

v A
the déay with the keysl_l (decreasgand l_l (increasg
3- Default setupinitializationof thedevicein defaultconfiguration
4- Loadon disk loading aconfigurationrecorded on the internatorage means @n anUSB
stick
5- Saveondisk: saving theconfigurationon the internal storage or on @%B stick
ATTENTION : the currentonfigurationshall be lost

6- Network Changeof the IP parameters and of the netwoptions
7- Alarm A, B, C or D use of the alarm outpuss, B, C or D(0-5V outputg
1 None no conditionmonitors thecontact;it remains always open
1 Trigger. contiol by acombindion of analogor logic channels on several threshdlskse
chapterTrigger9
9 Paper errarcontol by paper shortage or opening of thaor of the printindlock
(Option).
8- Softwareupdate update of the internal softwafsee chaptePresentation
9- Additional gotion: change of various parameters
1 Bip keyboard activation o deactivation of th&ip keyboard
9 Electric calibrationcalibration of the channel offseteset to factory offsets
10- Graphic @tions:max psitionof thebamgraph scrolling direction of the bgraphof each
channel on screen
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1 Right max value of the right channel
9 Left: max value of the left channel

User 6s Manual

11- Datechangechanging thelateand time of thelevice

4.3. Channels Menu

By pressing thenenu «channels», you access the table of all available analog and temperature
channels of your recorder

| I - ‘ 14:06:49 _
1/\\}:1 . m- ‘ [;l ‘ A Home
2 | st o~ = =
Ol "0l "@ "e e "O "e
Ch 12 | Ch 13 | Ch 14 | Ch 15 | Ch 16 | PT1 el P1 | PT2 el P2
Volt Yolta Vol Yolta Volt. Pt100 2 Pt100 2
di ;I di ’I di ;I di ’I dii ’I wire; 0.00 \mrsﬂ 0.00
: Without Without Without Without Without
S filter filter filter filter filter 1042 10m2
Function e picabled | Dicabied | pDicabted | pDicabtod | Dicablod | Dicabied | Dicablod
Range 1iov 1iov 1iov 1iov iov 100°C 100°C
Center zero ov ov ov ov ov 0°C 0°C
5v 5v 5v 5v 5v 50°C 50°C
-5V -5v -5v -5V -5v -50°C -50°C
Logic channels v Threshold T1 0.5v 0.5v 0.5V 0.5v 0.5V 0.5°C 0.5°C
111 v
123456789012345
Threshold T2 5 0.5v 0.5v 0.5v 0.5V 0.5V 0.5°C 0.5°C

This tablegives you a quick insight of the various adjustments of the chanfelsan 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, A2) or by p r agsaph oftlge crmmglighhsile db the
screei.
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Analogchannels

J

14

13

for ranges > 1V

Copy to
“__ channel

- U,
=T
Al =2.9146 V
1 MQ BW 100kHz i ‘ Disabled

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

= = -4 A

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

1 10kHz, 1kHz, 100Hz, 18z for analog filters
1 1Hz, 10s, 108o0r 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 thignalwith the keys‘4‘ (decreasgand ‘4‘
(increasg
8- Validationand adjustment of the trigger thresholdsnd?2

Note: A warningmessag@ops up when the programmed anatbgesholds are out of the
measuremerrange

9- Function makes it possible to append a mathematical calculation function to the relevant
channel
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O O0OO0OO0OO0Oo

None nofunction

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

1 Calcuhtiont available mathematicéilinctions,associated parameters and unit

il
il

aX+b: identical to the change of units, but instead of givirgpapleof 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)+hb square root

aExp(cx) +b: naturalexponenal

a (1/X) +b: reverse.

10- Copy to channel makes it possible to copy the adjustment of a given channel onto one
or several other channels
11- Displaywindow for the thresholds, caliber, zero oféset
12- Adjustment of the positiarpositionof the zeo on screen or on the paper freff®0to
100%
l.e.in RMSmode it is interesting to have zero at the minimum vald@@x); you will
get the max. value = cher
13- Adjustment of zeroZero (or center or offse) is the central value of the measurement

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.

31/134



m DAS60 Userd6és Manual

Type of measurememqtV/nt :

) voitage Direct

Current RMS

Frequency o [At

Thermocouple Jv.dt

Counter ‘ AV +10V _{I_l 2
‘ At 50 ms ﬁ! 3

{

1- q¥// gd: Put on the «erivative» measurement mode.
Every periodq, the recorder divide the voltage variatioypgt and get a value in
Volt/second.

2- oV
Select the measurement rangetioé input signal from -600uV to +-500V. The range must
be largetthan the input signal.
As example for a signal wang from-7V to +7V select 10V

3 i

Select the measurement period fra@0us tolOmin

Il tds the ti me bet we €ake aderiddeompatilEiewith/tlee signall c u |
speed: a period too shajilve a derivative with noise

Example:

Channel 1trianglesignal -5V to + 5V, period 5s

Channel 2: use measurement tgpé i with the same signal
oqV +-10V
ot 50ms
Span20V/s

The signal (Channel 1) is varying linearly at +4V/s and titeAV/s
The derivative (CQ&nnel 2) give 4V/s add//s

1 19:29:35
%; 0.000 ks rest : 0s ‘® @ H | ;l f;E Home
1= : : H : ) 5 |10
= 3.942V/s i H H : 2. Screen
.................................................................... ¥setup
: : : : : Channels
‘. L T L L validation
........................... FA VIR S SOUNUIG S N S S U A @Rp_r.tart

L Y A A Y
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Type of measuremer®/.dt:

© voitage Direct
Current RMS
Frequency AV/At

Thermocouple o JV.
Counter SV £10V

dt 200 ps

L b

Initialize when
acquisition starts

4«

1- wV .:Riitton the measurement typéniegal »
If U is the voltage measurement, every period dt the recorder calculate U*dt and add this to
the previous calculation: this sum or integral is express¥d ifVolt*second).
The integral is reset by the userdbr every ste of measurement

2- w V Selectthe measurement range of the input signal freB08uV to +500V. The range
must be larger than the input signal.

3- dt:Calculation period from 200us to 10min.

Example:

Channell: square signaperiod 10s, 2at 5V,8sat 0V .

Channel 2: usene a s ur e me n Wwith theysaree signdl. d t
wV-16v
dt 200us
Span200Vs

The signal dntegral» (channel 2) begin at @vandthen increaseof 10Vs (integration of 5V during
2s)every signal (Channel 1) period.

Plot : stop i 17:26:09
I_—Z‘Speed 5mm/s-2 s/cm | @ @ —F‘j ‘ ‘T f'-‘g Home

p

ot
1= 5108V
2 > 100.00 Vs

Channels
validation
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Additional functionsbetweenchannels

There are function channels on tbevice You can activate up to 4 function chann@$, FB, FC,

FD).

These channels make it possible to make calculations between channels or calculations of average
valueg

For example,if you want tocalculate a value of poweselect the parameters of the A function
channel

/ 10:23:57 _
= A ® @ BT A e
c N - o, Thickness 1 [
I - v .

1.000 Channel A1 x 1.000 Channel A2 + 700.000 ‘

Range ‘ 700W ‘ \ ‘Trigger T1 0.5W

Center zero ‘ 70W ‘ | Trigger T2 -0.5W

Position 0% ‘ @' H v | A ‘

You get this page abov&hen, you make the calculation you want by pressing the formula bar and
create thealcuhtion you want in the following window

‘Mode. Xchannel Ychannal a=
o ax+by+c o Channel A1 o + | ° Channel A1 ‘ 1
RMS (x) | )ChannelA2 |- | ChannelA2 b=
Frequency( x) | Channel A3 | X | | Channel A3 ‘ -
- = o o=
Filter( x) ‘ Channel A4 | ) / ( | Channel A4
N & 0
Channel AS ( | Channel A5 Unit
Channel A6 ( | Channel A6 ‘ A
Channel P1 ‘ ) Channel P1 Format
- |[1.23 kV 1150
Channel P2 ‘ Channel P2 ‘
For the calculatin of poweryou will have a(x*y) + bwith:
x =channelAl operator = * unit W
y =channelA2 coefficienta =1 coefficientb =0
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Logic channels

The16logic channelgan be recordesimultaneously with the analaipannels.
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 v

11
12345678901

0000

11111
23456

You access theorfigurationpage of théogic channels

Viog 2 10 (p21)

Viog 3 11 (p8)

Vot [new

o [sen

o mee
1234567895012

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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4.4. 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(theekidatg or
uncheck(not o validatg the checkbox right to theargraplhof the channel.
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4.5. « Direct display» key Eii:

Real time orscreen display of the measurements

1Screen /
\'v'“ setup / 2

Channels
J validation /]

=
@ TR«
/_5
m
—17

[4] & punseny

£ ™ Timebase
™~ '100ms/div

56 =

1- 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

2- Channels alidation: Validatiorof the channels to display
If the logic channelsareactives you shall select whether tldgagram of thdogic channels
should balistinct from theanalogchannelsor not (see chaptet.3.3).

3- Freeze screerfreeze the measurements on screen to make measuremeuntts; make
calculationssave or print the measures on scrg@000dats) in F(t) mode
You get access to

1 Relaunchi relaunches the sweep

9 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

4- Autoset This function allows you to have automatically taiber of the active channels
andthetime baseompatiblewith the frequency of thagnal.
5- Time baseAllows you to settle théme base

E B
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6- Math: Makes it possible to display values of mathematical calculations on screen.
7- Access to the channebnfigurationpage

10:49:59

E ~ Home

Screen
i setup

Channels
validation
— A
06
e

0@ =

[n] £ Py

Channel
.
Range

‘ 10V ‘ +
Center zero
v
Position
I I B
Time base +
‘ 100ms/div ‘

%%%&%#ﬁﬁﬁ

1- Screen setupconfigurationof display of measurements on screen

Selection of the graphic displayode:

F(t)

XY

Digital measuregfull screer)

Full screen to display the reticule on the whole screen (mode f(t))

Colors tocustomize the display (background, reticule, cursor)

Graphic gtion

Custom reticle

Channels glidation:Allows you to activate or disactivate the channels.

Math: Displays values of mathematical calculations on screen.

Selection of the channel to modifyith the« + », «- » and central keys

Modification of the range of the selected chanfwgth the «+ », «- » and central keys
Modification of thepositionof zero (with the «+ », «- » and central keys
Modification of thepositionof theselected channel (with theko, «- » and central keys).
Time baseAllows you to adjust the time base.

Back to the previous page.

E N
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XYdisplay
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TheXY display mode makes it possible to display the validated channels in real time one against
theother
One of the channetiefines théhorizontalaxis the other channejzrovide dots on theertical axis

You can access théY modevia the mainmenuby pressing-=.

X channel
Al

Record (200ps) Stopped il 14:28:19

2-'. ps) Stop| |®‘@ H‘.' rrrrrrr $Home /Z

pl =—2,5V -3 2 -1 5 Channel 1 ["'] S —
s : : 5 <74 Screen /i

~Jiset up

VAS /i
P oee /z
g

Y Y channel

1- Screen setugconfigurationof the display omeasurements 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

2- Plot starts or stops of the plot

3- Delete erases the screen

4- X channelselection of the channel on therizontalaxis (sweep

5- Y channeltheY channed are the valid channels

=8 =4 =0 =4 =449
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Digital display

User 6s Manual

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.

@[T A v

Al =-2.8716 V
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4.6. « Trigger » menu
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Programnmng the start and stagpnditionsfor the paper prinin Directmode,and thedata
acquisitionconditions for the channels Memory, File and Templat@odes

Selection of thectionsafter dataacquisition o plot andvalidationof the save in redime.

500 M sample/channel (1.04D)

\&\é‘i‘.’i‘z‘s Y A

Size
1000 M sample

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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4.7. « 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 09 25 08 A
17.599 Kwords/channel | | @ @ o) Home
| 1=501.2ms | 2=557.5ms | T=56.26ms Fr= 17.78 Hz ;
2[vl|-5.0000] | 50000 : |-10.000 o= Read file
] Screen
4 set up

i Zoom between
~ %, aursors

| | Plotting
) set up

T moyis
Taos

> I r ) _.

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

The« Readblock or file » command allows you to select the memory bl@ineinside the
internal memoryor the file to display.
Whenpressing this keythe followingwindow pops up

‘ﬁ Read block
|

Block number 1 ‘ v A

? Read file
L=

Write data
| % tofile

=

1 Block number number of the memory blocto display
1 Readfile: selection of the file talisplay
1 Write data to file save the current displayto a file

“:l When the size of the das&quisitionto display is bigit may take time to recover and
'J display the dots

The rllcnlay istmade-in2 phases

TGO TO

'C
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1 A quick phaseo display the frame of the daaaquisition some dots may not appear
1 A slowerphasewhere all datacquisitiondots are displayedhe advancement percentage
displayed at the bottom of the screen.

4.8. « Record» key
This key has various effects according to the current mode dtthee

1- Direct mode launches the paper printing if the trigger is in manddrt; else, thedevice
waits for the startondition

2- Memory mode launches the data acquisition into intenrm&mory; thedevicewaits for the
start condition

3- Template mode launches the data acquisition into internal memorydgacewaits for the
start condition

4- File mode launches the data acquisition iritle; the devicewaits 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 pres S (to forcetherecord and @ (to forceit to stop.

! In Memory, Template or File mode thedeviceswitches automatically to display of the

current datacquisition.

1/64 (200pss) Trigger:00:26:01 28 jan. 2015 i jug 092615
T — g @ H @ |55 | G srpws up at

the top of the screen, with:

thepending block number, iktevant

the current sampling rate

the statusof the dataacquisition §tand-by, pendingx x %, ¢é)

the opening of a save file, if relevant

a bargraph specifying thgercentageof dataacquisitionachieved and the percentagedata
acquisitiondisplayed

E
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4.9. Screen copy

User 6s Manual

You can create a file copying the content of Lt screen

-
w0i

You only have to pres. at the top right of the screen

The file will be created either tmthe USB stick, if there is one, or into theternal nemory.
The name of the file will bbmpxxxxx.bmp (hcremental nanje
In the internal memory, files are saved in tHeolderBMPx»directory.

You can either copy this directory into &i%B stick, or delete it
You can also usefip link to recover these files
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5. TRIGGES

This chapter describes all possibiggers of thedevice

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

C EdgéLevel 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 Analog /Logic channels trigger only from analogi orlogic channels

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

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

Eﬁ;g:ngqymﬁ | “ﬂm(:)”(:)H_QH\EFJ{NJWM
. ,EQ!!mmmumn &¥/nmmﬂtijhimmsm V| Maxsize

L 5 mm/s ‘ \FolderREC\ H File_Record_
L e AR
gi‘\@|$ﬁ,’m ‘ ‘ s M sample Hk\?:gigs

m @ Start on channels
Start
bl A O
. e
‘ C1y Stop ‘

o= . @ o

1
12345678901

0000
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5.1. Analogchannel trigger

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

After selection of the trigger ofinalog Channelsthe following line on scren allows you to sethe
triggercondition.It depends on the selectionsafgle or multiple threshold.

Single threshold

LSH= B 4
Bl |

@
@

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 hreshold?.

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

4- Thresholdvalue thresiold value selected in real val@eking the current unit and scale of
the configurationof the selectedhannelnto account

5- Edge Selection of the activedgeof thechanneln reference to thehreshold
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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
thresholdparameter window.

r @ Onfthreshold
\&) Manual ( \.\ %

. Trigger Anne

= a1 | £

\ | Waiting A2

- ‘Analog channel A

@ n
Combination

"\ /“ analog ch l A

A6
) Logic channels PtL

IS
P2

( | Glitches

it [ vla

FA

B || "

FC

Manual start FD
| Start

Manual stop
@

b{]mmmuwn ; 05V

\ | = higher \ | < lower
- N A
l_.; Rising edge | /_: Falling edge
N S
Threshold T2 0.5V
| | > higher { | < lower
< - <
. Rising edge \ | Falling edge

. L

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

2- All threshol@ (and} all conditionsmust be simultaneously achievedv/adidatethe trigger

3- Slope (ou)triggeron the slopes of th&gnals the first achievedonditionvalidates the
trigger

Example

Thetriggerdisplayed above is

Trigger if
Channell  decreasing and equial thresholdS1, valuelV OR
Channel  decreasing and equalttiresholdS], value-1V
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The samenterpretationis valid for the ANDtrigger (all threshold).

Parasites

You can trigger @arasitewith a periodic 50Hzignal:trigger when the shape of tegnal
radicallychange:

i parasitemnpulsion >20us
i1 sudden change éfequeny
1 sudderchange of shape

i [v]al
[5]giien

' @M Manual start

r EEEET—
Manual stop
Stop
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Trigger orLogicChannels

After selection of the trigger dmgic Channelsthe window allows you to set the triggendition

0000 00O

RN

- \,/ Trigger 500 ;
[ ) waiting _
0T R ILARN RN
<& ::T:;n;:.“nels ) gl ‘, e
Ik\g:"’z{ls H v “ A Il ! Logic channels . T | onlew
) | Glitches
e |

@ Manual start . A*

N

Thel16logic channelgan be used in the trigger word

i eitheractiveat statusO (less tharl.6 volt)
1 oractiveatstatusl (more thard.0 volts)
1 ornon useX

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

E |

Type edgeor level thetriggeris applied on a edge(changeof valug or a level
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6.MATHEMATALCALCULATIONS

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

6.1. Definitions

Press the Mathematical calculations» key.

Screen )
1sat up Channel A1 ‘ I Min value

Channels
validation

Channel A3 ‘ Peak to#ak
() reson | | |

>

| Channel A2 ‘ | Max value |

g Min value '\___/__! Amplitude '\\ y Rising edge '_\__/ Duty cycle -
() Max value | Overshoot + L Falling edge L Mean
o/, Peak to peak L) Overshoot - '__\. y Width + \7 Cycle mean
Low value L Frequency '__\. Width - RMS
High value Period Duty cycle + _ RMS cycle
¥

1- Add: add amathematical calculation

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 formula¥ou can change it by
pressig directly on theéype, which opens a widow with all available calculibns

18 various mathematical formulas are available.
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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 », calcuations are made in real time and the display is updated/eve

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

6.2. Typesof calcubtions

Max
High

90 % Ampl

Peak-Peak

10 % Ampl

Low
hin

time rise time fall
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Drawing Math functiot Calcation (bservat®n

Minimum The lowest negative
voltage bottom

: The highest positive
Maximum voltage peak

Peak to Peak Max i Min

The most frequent
Low value below the
median

The most frequent

High value abovethe
median
Amplitude Highi Low
On positive Max- High, , 4,
oscillation Amplitude
On negative Low- Min, ;44
oscillation Amplitude
1
Frequency Period Average frequency

Average duration of
: Durationof N completeperiod @ completecycle
Period PIEten calculated on as
N many periods as
possible

T1=10% Amplitude
Rising edge T2 =90% Amplitude
Trse=T21 T2

\EECEEEEEEE

—
[
—
N
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T1=90% Amplitude

PN Falling edge T2 =10% Amplitude
T T2 Tran = T2T T1
Width of Measurement of the time of*
positive positive pulselt is measured a
impulsion 50%of amplitude
Width of Measurement of the time aft
negative negative pulsdt is measured g

impulsion

50% of amplitude

Positivecyclic
ratio

positivepulseduration
period

Negdive cyclic

negativepulseduration

oIS

ratio period
1 N
Aver=—3 § V. Calculation onthe
Average N o whole graphic range
N : total number of dots
1\ i
RMS RMS= Na (Vl) 2 Calculation on the

i=1

whole graphic range
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/.DIRECMODE

This chapter describes tbérect mode of the recorder, designed tamt outthe measurements
made on the channelsreal time orheatsensitive paper

ol
s This modedoes not exist on models without integrated printer

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

7.1

‘ Direct

Prescl' el mede or

Launching the prining

1‘
1 Trigger

Programnmng the start and stagpnditionsof the print.
Selection of the@ions dter print andvalidationof the save in real time.

Plot : stop
\m Speed Smm/s-2 s/cm

=

) Eme e =

16:15:14
‘ |r="“‘; );\ Home

A1

4

||

2|
=
=]

e[|
A6

Logic channels

111
1234567890123

0000

|

11
4.5

L) start

ﬁ,p | Stop

!

0; Graphicplot  Textplot] v Realtimesave ./ Maxsize

- - A// —_——
) 5 mm/s ‘ v ‘ ko \FolderREC\ H File_Record_
= 22lon ‘ ‘ 1500 M sample/channel (1.04D)
b [ Plotting Size 200 ps
setup | 1000 M sample “ 5 kHz

Start on channels

|A1, Trigger T1£0.5V
‘Stop paper length 10 mm

J T ‘

Jostop‘

2 channels acﬁve Al FA FB, 4 logical channels

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

2

Paper speed printing speed

| Rearm

You can change it frorhOmm/minto 20mm/h

3
4

Print configuration:see chaptet.2
Start startconditionof the print
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il
il

T

Manual: with the \ ; key

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

Stop stopconditionof the print

1
1

T
1

Manual: with the} 8 key

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

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

Paper lengthafter printing a programmed length of paper

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

T
T
T

Stop no action
Relaunchwaiting for the trigger Start
Save to file saving or not of the datacquisitioninto a file

Save: simultaneous record of tiereasurementsifo a file

T
T

Simultaneous savesaving or not the simultaneous save
File: record to a file

o Name of the filedirectory and name of the saving file
0 Acquisitionperiod sampling rate of thehannes

o Length of the max file

l@l See chaptefile modeto know the restrictions of the recording on file

1 If aninitial scroll speed has been programmibkd paper will scroll at that speed
while waiting for a trigger

1 The operator can force a trigger any time by presi 8‘, when waitinga
start trigger

1 When printing pressing® will stop the prinér.
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7.2. Configurationof print

Manu al

e

Press =

/ Integral .
| ] ] ]
‘. / divisions "'\_,_,/" — I. Lot

. Boundary
() Disabled | | Enabled

q \ ! \ Y Paper
| | Alarm A | | Alarm B | )|
— N ‘___/ length

M No of channels

\ Scale
o/ (fem)

5 | Range | Min/Max

Definition of the specific characteristics of the paper printing:

1- Reticule: setup of the ricule on paper
1 none all 5mm, 10nm a per integer number afivisions
1 fineorwide,which means with or without sdlvisions

1 acessto the« Modification of diagrans » to setup the display @hanne$ on papelsee
chapterDiagrams)

2- Name of the plot setup of ditle (80 characersmax.)for printing. It will appear on top of
the paper

3- Boundaries possibility to note théboundaris of eaclthannelsame as on scregat the
end of the print.

4- Notes possibility to write notes while printing
1 without, at thebeginning of the printingon alarm on a length of paper
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7.3. Relaunching the printing
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In relaunchmode,as soon as stop conditions happendinacewaits for new start conditions for
the print out

To terminate theycle,you only have tdorcetheinterruption of the print by pressin@
during the print

7.4. 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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8.MEMORWWODE

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 datauisitionunder variougonditions.
You can simultaeously save measeiments on file.

8.1. Setup and start of the datacquisition
™ Mode
Press \{9 mémoire
Setupof the dataacquisitioninto internal memory

) HQ ® 5D A
; DQmmmywuum1A‘igﬁﬂggvngjm“H““““ t{;““““

= Erase \FolderREC\ H File_Record_ | A
2 Degs 500 M sample/channel (1.04D) ‘
200 ps Size
O Pyt H \ 4 H A | 000 Msample |
Start on channel -
3 Start
Al £0.5V

ﬁ:p | Stop

! 7
1 16777 k sample/channel
v I [ I T — | Acquisition time 55 min 55 s
Trigger 5min 35s

1- Blocks: parting of the internal memory in blocks
1 1,2,4,8, 16, 32,64d28
9 Eraseblocks erasng of all blocks the currenblodk is #1

‘Automahc stop

Logic chann

- D
o @

1
1234567890

0000

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

3- Start startconditionof the dataacquisition
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Manual: with the l E ' key

1
9 Trigger: with a channel, with a combination of analog and logic channels
1 (see chapter 5)
i1 Standby: after a delay or at a precise date and time
1 Automatc: immediate; automatt stop when thélock is full
4- Stop stopconditionof the dataacquisition
1 Automatc: when the block is full
1 Trigger: with a channel, with a combination of analog and logic channels
(see chapter 5)
1 Trigger modeDouble Triggerseethe followingchapter
5- Real time savesimultaneous record of the data acquisition into a file
1 diredory and name of the saving file
1 maximum length of the file
6- 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
7- View of the active bannes$, of the recording timeof the pretriggeé

Pre-trigger: definition of thepositionof the Startriggerin the dataacquisition
- dataacquisitionbefore and afterigger (before @ after Star), and disabling of the
trigger.

You can access thimenuwhensetting ariggerby pressing@%rc

Disable triggers Pre-trigger 10 %
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J :I «Impossible» shows up when there is not enough place for savingydatshould
-9 reduce the sampig rateor the number othannels

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

8.2. Sampling period

When thefrequeny of the input signals is too high to record thenbirect mode you must record
the measurement signals into mematyigh sampling ratét is theMemory mode

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

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

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

8.3. Internal memory, blodks

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

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

Example memory 32 Mwords, 16 bloks and3 channet 'ON; we shall have:
N =32 554 432/ (16 * 3)= 699 0%@rddchannel

Any new dataacquisitiongoes automatically into the first frééodk (in increasing ordegr

When allblocks are full, any new datacquisitionwill shift the previous blockfrom theN position
into theN-1 position the F'block will be lost.

The new datacquisitionwill take the place of the labtock.

8.4. Trigger sition

The dataacquisitioninto a memory block relies on the concepkaircular buffers:
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1 the bufferis filled from the starting@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)
Thus, he memory block always contains the ldstamples.

User 6s Manual

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 aegativethus, 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 thimse.
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

8.5. Double Triggemode

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
- channe$ andfunctionsbetweerchannet valicated fordataacquisition

- number ofpoints @ channelas a functionof the number oblocks)

- total dataacquisitiontime (as afunctionof theacquisitionspeedl

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

L— Trigger
Trigger \ i \’/
—

—
: G +m0er
F— L e

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

61/134



m DAS60 Userd6és Manual

8.6. 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 (aiting for trigger filling xx%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 eonpaihéndhatqasitibnea@yocanya h 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 28/01/15
09:41:39 09:41:39
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For longeracquisitiontime, you can pomonto a part of the data or changeage.

©
When changing of menpage,you can return to datcquisitionby pressing

1/64 (200ps) Trigger:09:44:46 28 jan. 2015 i 09: 45 53 /\
79.497 Kwords/channel | | | @ @ ol ; Home
|
| 1=1.832s | 2=1.807s | T=-25.25ms Fr= 39.61 Hz
vl | 21231 ='| -28281 b; +4.951 Read blocks
: e or file
EioScreen
“oentyset up

Zoom between
~ %, Cursors

o |Plotting
A set up

Additional menukeys
C Display:

| 4
1 Total ~ : the whole memory is displayed arefreshed during the dagaquisition.

{ Partdl % % :only a part of the memory is displayetle screen is frozennly the
bargraph and the filling raghow thestatusof data acquisitionyou have access to time
cursors ad zooms.

":l You cannot visualize a block else than the currentdw@ev a plot or saye the data
"J acquisitioninto a file adong as the current data acquisition is not finished

63/134



m DAS60 Userd6és Manual

8.7. Memory output

You can access thememory output mode by pressin1\,®
Display of the datacquisitionsavailablein the internal memory or in files
Possibilily to start the paper printing of the datzquisitions.

1/64 (200ps) Trigger:09:44:46 28 jan. 2015 09: 45 53
79.497 Kwords/channel | | @ @ H‘ A Home
«

| 1=1.83}s | 2=1.807s | T=-25.25ms Fr= 39.61 Hz
V]| 21231| |-2.8281 § +4.951 Read bl

. or file

Screen
~Jiset up

i Zoom between
~ %, cursors

N

ﬁ\ﬂ

4

—

F- o °
2 |ﬁ\ Plotting ﬁz

| set up

il lg
28/01/15
05:44:48

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 BelL.oad file »

Screen setupypeof display diagramssee chaptetse

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 setupconfigurationof the dataacquisitiondrawing « Launch plot» key

Total displayof the dataacquisition

Validationof the bufferecchannet to display

10- Cursor for scrolling along the dat@cquisition.

The upper window displays

=4 =4 -4 -4 -4

the number of the displayed block

the sampling rate of thddzk

thedateof trigger

the number opoints gr channein the block

a bargraph showing the filling level of the block andpbsitionof thetrigger
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This chapter describes thiemplate modedesigned to record in real time the measurement data
made on the chanlseinto the internal memory.

User 6s Manual

You can start the data acquisition under various conditistiepswhen the measuremevalues
go out of a range defined by a previous @atuisitioncalledTemplate.

A simultaneous save of the measurements ofite @an be activated

9.1. Setup and launching of the datacquisition
W, 1Go/No-go
Presslf'/:""’de

Seup of the datacquisitionas a template into internal memory

1 2 3

10 @)= \/\Hm

1/64 (200ps) Trigger:09:44:46 28 jan.| 015
79.497 Kwords/channel ‘

l!eal -time
Memmbel of bloct} 64 I v “ A v s v I '
\FolderREC\
Erase File_Record_ |
blocks , ‘ 1000 M sample/channel (2.08D)
: File size
‘&.\mmﬁ H v u A | 1000 M samples |
4 - Automatic start
| @ |
L Logic channels
5 — i g Select channel ‘1 channel for Go/No-go : Al ‘ i—/- EA CofNo 90
1234567890123456 I —
Rearm
AL
524 k samples/channel

1 1 1 1 1 1 Acquisition time 1 min 44 s
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8- Blocks: parting of the internal memory in blocks

il
T

1,2,48, 16, 32, 64 0128
Erase blocks: eray of all blocks: the current bléds #1

1- Acquisitionperiod sampling speed of theghannet

1
)l

internallypacedfrom 1usto 20min
externallypacedby the logicchannell6

2- Real time savesimultaneous record of thiata acquisition into a file

il
1

directory and name of the saving file
maximumlength of the file

3- Start startconditionof the data equisition

T

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

1

Manual: with the ’ 3

key.

(seechapter 5)
Standby: after a delay or at a precise date and time
- Automatc: immediate; automatt stop when thblocdk is full

4- Template bannes: channedto compare with the templatacessto the setup of
template

5- After acquisition: action after thend of the print

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

T

= =4 -8 -9

validated(or isimpossible)

Draw. plotting the datacquisition

Stop no otheraction

Relaunchwaiting for the Start trigger

Changesetup loading aconfigurationand waiting for the Start trigger

«Impossible» shows up when there is not enough place for saving)Jialashould

reduce the samplg rateor the number ofhannels

3

See chaptefile modeto know therestrictions of the recording on file
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9.2. Creation of the template

Make a datacquisitioninto memory.

Press

+*

, " -
s Trigger t_/"1Edit Go/No-go

, then select

Thedevicedisplays the current templaiéis marked a2 aurves(amin. curveand amax.curve

around

thechannekelectedas a reference for the template.

The 2 curves are saved in internal ROM.

1-
2-
3-
4-

21 Record (200ps) Stopped 1 @ @ - ey "
: = - 7 W ome
il | = | | A

=" Channels

&/ Go NoGo

e[y aliel
‘L1 |V A

V|A/)A3

i v a n
Il Save 4
Go NoGo

Channelallows the selection of the refererdtgannel
DX & DY: allow you to build the min. and masurves
Begin & End limits of the memory extent where the trigger test shall be made
Save Go/NoGpas soon as the templatec@rect,you can save it into thiaternalROM.

&

You cannot save a template ofila. To save a template on a fikeeve theblg

channeln order to recreate the template for reuse

ck and the
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Use of the template
The comparison with the template is the stop criterion of theadataisition.This compason shall

User 6s Manual

t{‘
s Trigger

be made with the Template Channels » slected in the page

ﬁ\&"i"" Trigger
Theinformationwindow at the bottom of theage =
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 (asfanction of pretrigger phase)

sums up the general

E

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 whenhhenes are validated for
i3 dataacquisition.

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

The dataacquisitionis made as abovsee chapteM emory Mode).

When the memory block is fullhe devicechecks that all measur@dintson the templatehannes
are between th2 min. andmax.reference curvesonstituting the template.

If all pointsare between the curvdgbe dataacquisition retarts(in the samélock). If not, the data
acquisitionstops.
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10. FILEMODE

This chapter describes tkde Mode desgned to record in real time the measures made on the
channes.

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

10.1.  Setup and triggering of the datacquisition

File
Press ‘o< mede

Setupof the dataacquisitioninto a file

= 0| @ (= A

\i” \FolderREC\ H File_Record_ | 5
: ‘
li‘ | ‘Maxsize 200 M sample/channel (11.07H)

T T L
pal [ M —

200 =
DR | oo semoies [ st \ A
3 Start on channels
[ S ‘Al Trigger TLF0.5V
= I 4 )
N@ Automatic stop
Stop
1234567890123456 ' —
?

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

1 1
| Trigger 0.000 s

| 1 1 1 1 1 1

1- File namedirectory and name of the dateaquisitionfile
9 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 1 S key

Trigger. with a channel, with a combination of analog and logic channels (see chapter 5)
Standby: after a delay or at a precise date and time
Automaic

= =4 =4 -4
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4- Stop stopconditionof the dataacquisition
fAutomatc: when the disk is full
{1 Trigger: with a channel, with a combination of analog and logic channels (see
chapter 5)

Trigger nodeDouble Trigger; see chapte emory mode.

10.2. 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 reading them may be velit tikes

ca.3 minutes to read 200MB file.

The minimum transfer rate to the flash disk@ Ksamplest (2S)
To know the number afhanned you can record at a givextquisitionperiod calculate

1 number ofchanne$ =500 000 xacquisitionperiod
example at 2us, the number oEhannetis max.1.
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11. POWERNALYIS

11.1.

General

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

Power

You can access the powamnalysis menuwith the|@|*‘"“'“‘5 key.

The setupageshows uplt lets youaccess 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.

Attention:
The onnectionsof the inputs on thastallationto testshall be made by
authorized personal.

In poweranalysismodthe DAS50 should be strictly connected to its e
suppy and connected to the sockehis for security reasons ensugieat
connection.

a duly

Xternal power
th
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11.2. Power analyss mode installation

Power

In the main menu, change thdeby pressinglﬁla““'""‘is . You directly access the sgt
page

i 13:00:21
’\»@H@H o) | (o o |

—

“Type or Gircuit. —
‘ ‘ Single phase o Star | Delta Delta (Aron) 7 H\_)‘
‘“ “Frequency “Current
> o 50/60 Hz 400 Hz | o Currentclamp | Shunt
'l oltage ‘ Current transformer
© pirect .

s Primary / secondary 1kA H iv ‘

Ul= 2320V \_ ) Transformer
U2 = 2483V Mol woltane | 240V ‘ Nominal current 250A ‘

I1 = 300.3 A
12 = 300.1A
I3 = 300.4A
Fr = 49.995Hz

1
1234567890

Select the basisonfigurationof theanalyzer

The 9 tnitialization

= =4

= =4 =4 -8 -9

1 singlephase

1 Star

1 Triangle

f Threephag mode AaronOnly 2Uand 2 are usedThe 39 phase is realculatedmethod
of thedoublewattmetel).

key allows you teet up thehanned in a basisonfiguration

Frequency : select the frequency the closer of your measurement: generally 50/60Hz
Voltagemeasurement: Birect» or « Transforner ». If the networkvoltageis measured
through aransforner, slectthis setup and enter the transformation ratio
Thedeviceautomatically selects the right calibgou only have to specify the nominalltage
of the networksBeware: if this value is too different from the rgaltage this may lead to
uncertaintyandmeasurements over the caliber

Current measuremenselect the currertlype of input(clamp, shunt, transformein each
configuration youhave to enter the associated parameters

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

You also have to set the nominal current aoldage

Dataacquisitionsaresynchronzed with the calculation of frequencydiannell.
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Wiring and check:

Direct display of the network wiringAny wrongwiring may lead to wrong results
The colors of thehanned match the cols of the respective inputs.

ThevoltageinputsU1, U2and U3are connected to the termindls3 and 5.
The current inputkl, 12 and I3are connected to the termin@ls4 and 6.

Fresneldiagram:

You can also check if the wiring is right by displaying Eresneldiagram The length of the

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

The positionof 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 correspondingitages.

@ Attention: even if nothing abormalappearsthere may be mistakelm any casgthe
wirings must be made with caom by a qualifiedpersonal.

Warning messages:

Messages may appear in red any tahthe top of the screen

1 Impossilbe tosynchronze the signalthefrequeng is wrong thesignalis too weak or too noisy

1 Caliber exceeded hevoltageor thecurrent are too high for thedbretical nominal valueyou
must change this value or use another probe.
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11.3. Power analysis setup

Once thedeviceis set upyou have to set thigpe of measurementou wantto makeby selecting

the toucksp:‘w:"r S

You can measure: voltage, current, power, power factor, energy, frequency, harmonics, and not

used channels.

A maximum of 14 parameters can be selected with check boxes

Ul1= 2376V
uU2= 233.5V
U3 = 248.1V
I1= 254.5A
I2= 254.0A
I3 = 254.3A
Fr = 49.995Hz

. [ 10:33:42 .
AETCNO)-l il L.

Measurement Min. Max.

easuremen

Min. ldX.

11111
1234567 8901234

Recordable parameters

1 Number of observed valuesntil 14.
1 By clicking on the parametgou get:

o | Voltage

M Youcan select:

Frequency 0 | woHz| | | [@© |11 vistortion (THD)| 0 | 600 %
U1 RMS o|a0v| O U1 RMS 0 | 400V
U2 RMS o|a0v| | |O U1RMS 0 | 400V
U3 RMS o|aov| O 11 DC 20| 20A
I1 RMS o | 200n| | |O U1RMS 0 | 400V
PAcive (P) |-100100kw | | | |O U1 RMS 0 | 400V
FP Power factor -1 1 ‘/ O U1 Crest factor 0 10
Measuremenl |ype ! “anne|
| ) Frequency O rms Qu
Current Harmonics Fundamental U2
Power DC U3
Energy Other channels Crest U
Power factor Crest factor
Distortion (THD)
Distortion fundamental (DF)
Range
Max. 400V

Min. 0V ‘

\*
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1 Voltage and Cusnt:

E

o RMS RMS :root mean squargalue

o Fund fund : RMSvalue of the fundamental

o Average dc : average value (DC offset)

0 Peak cr : maximum value between the maxdmin peaks

o Peak factor fer . ratio between the peak value and the efficient value

(1,414for a sinusoidasignal)

o Total harmonic distortio@HD: ratio of the total presence of harmonics to the
fundamental compwent ofthesignal

o Distortion factor DF: DF% is the ratio of the total presence of harmtmite true
efficient value of thesignal.

Power:

o P :Actve

o Q : Rective

0 S:Apparent

o Energy: cumulative value; you will find an initialization at pageisplay »

Energy

Measurement on a phase E1, E2, E3 or all phases.

I ntegration Value, a reset is in the p
Power factor:

o PF: power factor

o Cos phi: cosine between the fundamental components of the sighaladI1,

Frequency: thealculation of frequency is made at the inpt

Harmonics

Harmonic measurement on a voltage or current on a given rank (2 to 50)

Other channel

We can measure standard channels not used by the power analysis (example channel 5
and 6 in ARON mod) anthe 2 PTOO channels

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

For each parameter, you can change theviatig values

T Validity: [¥I/ B : allows you or not to display a parameter as a graph; the parameters will
always be recordednly the graphic display is changed
Color: color of the displayed parameter in the graph; for the additional channels and the
logic channelsthe colors are aset up for each of them
Range therangeis defined by the nominal value$the voltage andcurrents. For example,
for a nominaloltageof 230V, the rangeshall be 400V centered on 200V (hence, between O
and 40(); theminimumandmaximumvalues maye changed for finer displajfor
example, you will be able to display the signaltéiween 220 and 24 .

T
T

11.4.

Real time display of the signa

By pressing,|ﬁ| , Yyou have access to the following windows
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Ela ﬂm | fu@u@u \/‘

Ul= 241.2V
I1=2993A |

U2= 2479V S ‘ :

e aooan e Yt N N

13 = 300.2A
Fr = 49.995 Hz : :

U1 RMS 241.2V
U2 RMS 2479V

U3 RMS 230.1V U1 U2 U3 harmonic 17

P Active (P) 208.2 kW o SR SRR S
FP Power factor 0.966

P Apparent (S) 215.5 kVA

I1 harmonic 3 0.2 %

E Energy 0.0111 MWh

PT1 = 475.85 °C

You have access to this page edeningdataacquisition

7
In case of energy measurement the reset is made by pr «» ng
v
Each of these windows can bevalidated by pressir. ! .
‘ Full screen
‘./ ;Displayparameter(s) | Display fresnel
o P.F cos phi (fund)
‘ i ‘Displayoscilloscope i Display harmonics
| i 1 | © voitage Current
‘i‘ u2 ) n Voltage and current
|V |u3 = UL 61
‘ v H A ilscreen . U2 12
u3 13
"\)Background ‘ "\JGrid ‘ JCumr

(S

1 Fresneldiagram: display of the signaéctorand the RMS values of theputs and the
frequency

1 Oscilloscope: This mode allows youdeeshape of theoltage and currersgignals on a
least one periad
You can change the screen numded the position of the displayed channels

1 Harmonic display: This window is updated oace a second.
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o Selection of the channels: you select either alvtiitagechannels (U1, U2U3) or all
current channels (11, J23) or all network channel@J1, U2 U3+ 11, 12, I3) or only one
channel thesechannelsare also used to recon@grmoncs.

o Sampling frequency: 200us

o0 Number of points: 2048

0 A cursor allows you to display the value of the selected haamoni

1 Parameters: display of the values of each parameter.

At any moment, you can copy the screen into a bitfigon a hard disk or a USB ki) by

pressing —= .

11.5.  Acquisition paraneters

: &

4 2 Tri
To access the trigger and acquisition parameters you cli- e
; 11:12:03
Ela # & )| © | B[] A rome

\FolderREC\T1
‘ \FolderREC\ H T1 ‘
‘.7‘ Max size 105 k sample/channel (21s)
10500 Ksample AN v A

. Start on parameter

Ul= 240.8V ) Start
\ U1 RMS : > 100.00 V

U2= 2319V = -
U3 = 246.5V E b Stop ‘Automatlcstop
I1= 300.5A s s—
12= 299.9A Next
13 = 300.2A © st Rearm

Fr = 49.995Hz

1111111
1234567890123456

You should first set the sampling peri@©0D0us mini) the directory of the fileand the maximum
size of the file
The start conditions are:

1 Manual :The acquisition starts the press@

1 Trigger:
Acquisition starts on particularlevel of a record parameter

You select the parameter and the condition of trigger
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) Manual Measurement” 'Min. " Max. Measurement Min. Max.

— O| uirms o | q00v| (@) |O| Frequeney | 0 | 100
° Trigger —
= @) 11 RMS 0| 200A ) |@| vuvirms | o |00V
Waiting e
= O] Pacive(P) |-40| 40kw| | @ uirus | 0 400V
O| Ppowerfacor | -1| 1 ) |©| uvirms | o |400v
(| uicrestfactor | 0 | 10 ) |O| vuirms | o |00V
© |11 Distortion (HD)| 0 |600% | ) [@| uirms | o |400v
@ simple Channel | 11DC 20| 20n |( ) |©| virms | o 400V
Inrush Mode . ( )
— Tngger1 0.00V ‘ ./ <lower ° > higher
et

Al nrusho mod: the tri gg e threshadaithrhgsressh e n

l\&/] Manual
Sl Threshold 1 2000.00 ARMS ‘
) Trigger
{ Waiting
Hystérésis : ‘ 20.00 % ‘
| Automatic
‘ ) Simple Channel

= Threshold H. : 2400.00 Threshold L. : 1600.00
0 Inrush Mode

e

1 Waiting: the acquisition starts on a date or after a delay

1 Automatic : the acquisition starts automatically after pres@ ‘

The stop conditions are:
1 Awaiting: the acquisition stops at a date or after a delay
1 Automatic:the acquisition stops whehe programmed acquisition time is reached.

Next é
After an acquisition we can stop or start a new acquisition.

12.6.Record

You launch the datacquisitionby pressing @ ‘
We wait the Trigger condition if programmed
The real time acquisition is made in the disk

@

The trigger can be forced by press_ =,

During the datacquisition you cannot change the parameters of datpuisition but you can
change the display parameté&eom, cdor, displayvalidity...).
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You can also display signals in scapedeor display the parametens digitalmode

To stop the datacquisition press@ .

11.7. Measurement process

Efficient values

Average values

Active powers

Apparent powers
Reactive powers

Power factor

Peak factar

Total harmonic distortion

Distortion factor.

Total active power
Total reactive power

Total apparent power
Total voltage

Total intensity.

Power factor

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

N

1.
X .. =—aq X
mean N a k

k=1

1 N
=—q Vv *i
Nel k k
S=U~*I
Q: ’SZ‘ PZ
Fp=F

S

Xpeak
Xrms

THD = th B szund
Xfund
th j szund
X2
R =R +R+R
S =P +Qf
U, = UZ+U2+U}
3
=1+, 4]

|T

Fc=

DF =

Attention themaximumvalue of energy during the datecauisitionis restricted tde= Pn*H, where

Pn=nominal power
H =12 ours.
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12. FILE MANAGEMENT

12.1. General

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

i to save and load the totdnfiguratian of the recorder
i to save or restore a daeaquisition.

User 6s Manual

The names of the g4 files have & cnf » exvoltage
The names of the dasequisitionfiles have a<rec» exvoltage

You can create directories and save the files into them.

\SD card\ iFile_Record_0002.rec -,
~FolderREC 11.00 Mo - 23/10/2014 10:11:38 - ’-%{
~FolderBMP IFile_Record_0003.rec | ? >

] 11.00 Mo - 23/10/2014 10:13:38 53

i “File_Record_0004.rec — 4 3
34.16 Mo - 23/10/2014 10:50:24 G

ET TFile_Record_0005.rec \
1123.90 ko - 24/10/2014 11:33:44 0 2 4
File_Record_0006.rec + |
1127.17 ko - 24/10/2014 12:01:4¢ |[ — &t
;EFiIe_Reoord_ODO7.rec (4

319.40 ko - 24/10/2014 15:25:0: )
JFile_Record_0008.rec

3162.63 ko - 28/10/2014 11:37:1¢
FFile_Record_0001.rec

51.00 Mo - 29/08/2014 14:49:06
F.-"JFile_Record_0010.rec

---------uf}-LE")ﬂ") QI ba _daiInQ/3N1A 1 l-:-l'\t'.‘l-'llv
< SRILE=N
I J

29.38 Go libres sur 29.71 Go

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

2- Copy of a file to USB: copy the selected file or directory to @SB peripheral

3- Type the name of a newile

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

5- Erase: eraesthe selected directory or file

6- Close the window

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

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

12.2. Management of the onfiguration files

. . . ) ) Iju Setup ‘
The configuration file management page is linked tc < key.
There name bear thienf* exvoltage

sfatala

1- Reset sesupthedevicein standardconfiguration

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

Save setp files

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

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

Load setp files

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

.l
I Attention you will lose the pendingonfiguration

81/134


































































































































































