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3 SAFETY INFORMATION

3.1 SAFETY RECOMMENDATIONS :

Please read this guide carefully before unpacking, configuring or using this equipment. Note
all indications of danger and other warnings. Failing to observe these recommendations
could result in serious injury to the operator or could damage the equipment. To ensure that
the protection provided by this equipment is appropriate, do not use or install it other than in
accordance with the conditions indicated in this manual.

Dismantling the cases is forbidden. This operation is limited exclusively to personnel qualified
by MADE.

Switch off:
Immediately switch off the device from its power supply if any damage to the device, its
controls, the cables or any other device connected is detected.

NOTE:
If any doubt remains on the use of the system, immediately switch off the device, secure it
against any unexpected start and call a qualified technician.

3.2 Following safety recommendations :

DANGER: Indicates a dangerous or potentially dangerous situation which, if not avoided,
could cause serious or deadly injuries.

WARNING: Indicates a potentially dangerous situation which could cause superficial to
moderate injuries.

Remark: Information requiring particular attention.

3.3 Warning labels

Read all labels and wordings shown on the instrument. Injuries or equipment damage could
occur if these

instructions are not
@ Symbol requiring reference to the instruction respected.

manual for instructions concerning operation or
safety recommendations

Cat. Il Category of overvoltage or installation
IP 54 IP standard — Protection against dust and water :
RECEIVER
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3.4 Safety instructions on the device

The connection to the supply source must always be made within the limits specified on the
device:

Type: QUADRENT

Supply voltage: Self-supplied on the measurement QI 0
Ports: 380Vac/600Vac on the
Three phases measurement ports V 600 Vrms Max

Or 85Vac/250Vac on the single
Phase measurement ports

Frequency: 50Hz

Measurements

Nominal voltage: 3 x 230V

Voltage precision: 0.1%

Nominal current: Depends on the chosen range
Current precision: 1%

Battery supply:

The battery automatically starts recharging upon start-up.

When disconnected from the external supply, the battery will automatically supply the system
for one hour.

Input voltage:
The highest value for the input voltage must not exceed 600V — CAT Il

Input current:
The input current is changed into a voltage through the transducers.

3.5 Endroit dangereux

DANGER:

Even though some of the systems supplied by MADE are designed and certified for an
installation in dangerous environments, several MADE systems are not intended for a use in
such environments. It is up to those who install these systems in dangerous environments to
decide whether the system is adapted or not. Moreover, to guarantee safety, the installation
of systems in dangerous environments must be compliant with the order specification of the
manufacturer. Any modification of the systems or their installation is not recommended and
could cause deadly injuries and/or damage to the equipment.
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4 FRONT VIEW OF THE DEVICE

y & 0
QUADRENT oV
L

Q
CAT Il °

—_—
|
Charger status ( '
chargin t !

crange
green ' charge

Calibre select On - Off

5 CONNECTIONS AND FUNCTIONS

This chapter gives an overview of the connecting cables, communication ports and interfaces
of the device, as well as a list of the displays and mobile parts and an introduction to the
basic functions of the device.

5.1 Terminals

Mini-USB plug:
To connect the device to a computer, use a cable mini-USB B plug to USB A plug.

Warning:
Always disconnect the USB cable before switching on the system. If the system is started
with the USB cable connected, disconnect then reconnect it on the computer.
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5.2 Monitoring displays and indications

The various LEDs (Power, Status, Mem and Com) help monitoring the state of the device:
Power LED:

The “Power” LED is green when the device is ON. When the device is OFF, all the LEDs
switch off.

Status LED:

The “Status” LED blinks when the device is not connected on its voltage inputs to a
periodic signal close to 50Hz, and blinks green when the device is connected to a periodic
signal close to 50Hz (the device is then synchronized through a Phase-Locked Loop)

Memo LED:
The “Memo” LED is off when there is no memorization.
When it flashes green, the flashing frequency helps monitoring the state of the recording:

- Flashing at 25%: recording programmed [ []

- Flashing at 50%: currently recording

- Flashing at 75%: recording finished ! L L
_ [

The “Memo” LED flashed red when deleting the data.

Com LED:
The “Com” LED flashed when the device is communicating.
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5.3 Switches

ON-OFF switch:

This switch starts up the device.

To recharge the battery, the device must be ON and be connected through the “Voltage
measurement” port (either through the measurement inputs L1, L2 or through the inputs
Phase 230 Neutral 230).

“Range select” button:

Pressing briefly the button will change the range: depending on the amperage that needs
measurement, the green LED corresponding to the range lights up.

- Starting a recording: when you keep the button pressed for three seconds, the LED
of the selected range turns off for a second and lights back up. Releasing the button
will then start the recording. The flashing Memo LED indicates that the device is still
recording.

- Equally, a second long press of the button will stop the recording.

- Checking the connections: see 86.4
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5.4 Default settings

0 General settings:

Star connection

Nominal voltage: 230 Vrms

Nominal current: 5Arms

Integration time: 10 minutes

Network frequency: 50 Hz

Voltage transformer: 230/2320
Current transformer: 5/5

Offset of the GPS synchronization: 2h
Voltage hysteresis: 10%

Current hysteresis: 10%

0 Password :
Admin : 00000000
User 1 : 00000000
User 2 : 00000000

0 Remote signals :

0 Power Quality thresholds : EN50160

0 Histograms :

Voltage: 200 to 250Vmrs

Power factor: 0.5to 1

Frequency: 49.5 to 50.5Hz
Other settings: automatic mode

0 Waveform :

Recording started when U<90%Unom or when

U>110%Unom

pulses

Settings Telecom n°1 (Pulsadis) Telecom n°2
Filter ON ON
Applied to inputs V1, V2, V3 V1, V2,V3
Pulse recording ON ON
Number of pulses 40 50
Frequency (Hz) 175 188
Bandwidth 5 5

Max low level 0.6 0.6

Min high level 0.9 0.9

High level width of the first pulse 1 2

Low level width of the first pulse 2.75 1

High level width of the following 1 0.5

pulses

Low level width of the following 15 0.5
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6 STARTING THE DEVICE

6.1 Verification upon delivery

Before operating the device, make sure that there are no items missing from the bundling list.

6.2 Handheld device (Quadrent)

- 1 QUADRENT network analysis system
- 1 ABS transport case including:
o 1USB cable

1 three phase mode voltage measurement cable
1 single phase mode voltage measurement cable
1 single phase interface accessory (regular plug to banana socket)
1 cable ending with 3 flexible clamps used for current measurements (2 types
available, specifies upon ordering)
- 1 calibration certificate
- This user’'s guide
- If delivered with the software:

1 “WINQUAD” CD

0O O O O

& | iste des compteurs qualités (1)

Seélection des compteurs a vizualizer :

Exernple 3 16410420038 161042003 COMFORME
Exemple 3 1541042008 1541042003 CONMFORME
Exemnple 3 141042008 141042003 COMFORME
Exemple 3 1341042008 134042002 WON COMFORME
Exemnple 3 1241042008 1241042003 COMFORME
Exemple 3 11410420028 111042003 COMFORME ]
Exernple 3 1041042008 10042002 WON COMFORME - I|
4 3
Date : 22/10/2008 CONFORME
RKS Harmoniques Impairz Harmoniques Pairs | Creux de tensgion | Surtenzions |
Mombre de périodes comespondant & une condition normale d'exploitation : [ Graphique
| |
10 min 144 144 144 !
10 2 [fréquence] 2645 2645 2645
10 min [dézéquilibre 144
Compteurs [%] :
@ Tension 1] 1] a 1] 2300 -15%.+15%
' Triphazé 1] 1] a 1] S0Hz -B% +4%
Tension 1] 1] a 4] 230 0% 0%
Triphaze 1] 1] a 05 S0Hz -1%.+41%
: Flicker : PLT 1] 1] a 1
Thd 1] 1] a 8%
Dézéquilibre 0 5 1%

S N



6.3 Set up

Before wiring the device, read carefully the specifications described in this section.

Set up

- Follow the safety recommendations concerning the surrounding conditions and the
location of the device.
- Place the device on a clean plane surface

Risk of electrocution!

- Follow the instructions listed in the chapter
“Erreur! Source du renvoi introuvable.”

- Disconnect all pulse, voltage, measurement and power
circuits before connecting the device
Never open the circuit of a current transformer. Always
short-circuit the inputs of a current transformer before
connecting or disconnecting the device.

Never short-circuit the circuit of a voltage transformer.

- Connect the voltage measurement circuits, after making sure that the values of the
voltage and the voltage to the earth are not over the maximum threshold. If the
voltage connecting cable doesn’t fit in the device’s receptacle, make sure it is the
voltage receptacle and not the current receptacle.

- Connect the current measurement circuits after making sure that the value of the
current is not over the maximal threshold.

- Do not use any wire or accessory which does not correspond to the safety standards,
as it could result in severe injuries or electrocution!

6.4 Checking the connections

Once the voltage measurement cables (L1, L2, L3 and three phases Neutral) and the current
measurement cables (L1, L2 and L3) are connected to the device, LEDs enable a verification
of the phase order:

Voltage LEDs:
If the voltage LEDs L1, L2 and L3 are flashing regularly in this order, it means that the

connection of the voltage inputs has been made correctly.
If the LEDs are flashing in another order or irregularly, some phases have been swapped:
the way the LEDs flash indicates which phase has been improperly connected.

Current LEDs:

The same goes for the current inputs: the LEDs L1, L2 and L3 must be flashing regularly in
this order.
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6.5 Wiring in three plases measurement

QUADRENT ',..4"
CAT I

The three plases neutral input
must be connected to the Neutral
or to the earth

Source

L3

Charge
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6.6 Wiring in single phase measurement

Source

GUADRENT ,
CATIN

Green coil

Disconnected

Charge
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7 DESCRIPTIONS OF THE CONNECTING CABLES

7.1 Voltage measurement connecting cable

N° Pin
Voltage Signal name
connecting
RVAVS cable
et 1 Disconnected
2 L1
3 2
E 4 L3
5 Three phases Neutral
6 Transformer automatic output
I_T_] 7 Phase 230V
8 Earth connection
9 Neutral 230V

Power supply/measurements:
The device can be supplied either through the voltage measurement inputs (L1 and L2), or
through the dedicated inputs (phase 230 — neutral 230).

A Warning:

The voltage on the inputs L1, L2 and L3 must not exceed 600Vrms.

The voltage between the input Phase 230V and Neutral 230V must not exceed 250Vrms
Never connect simultaneously (L1, L2, and L3) and (Neutral 230V, Phase 230V): use 2
different cables to supply the device either through the measurement inputs (three phases
cable) or through the 230V inputs (single phase cable).
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7.2 Three phases measurements

Voltage measurement:
Use the three phases voltage connecting cable, as explained in paragraph 6.5.

Current measurement:
Use the Rogowski coils measurement cable, as explained in paragraph 6.5.

In order to obtain correct measurements, the three phases Neutral input must be connected
to the neutral or to the earth.

The three phases operating mode is automatically selected by the software once it detects
the cables.

7.3 Single phase measurement

Voltage measurement:
Use the single phase network connecting cable with the accessory enabling a connection,
using crocodile clips if needed.

Current measurement:

Use the same measurement cable as for the three phase measurement, while making sure
you always use the green Rogowski coil for the measured phase.

See 86.6 for more information.

The single phase operating mode is automatically selected by the software once it detects
the cables.
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7.4 Current measurement connecting cable

n° Pin Couran| Signal
1 11+

2 3 2 11-

1 _| 6 4 12+
5 12-

4 7 13+
8 13-

. L8 A
3 Masse/ R_céable

H | 9 Détect_cable /

6 R céble

5 9 Cable screen

Warning:

In order to obtain correct measurements, the Made Flex current clamps must be connected
to the device.

Use the corresponding clamps delivered with the device. For any modification or other
demand, contact your supplier.

7.5 Wiring of the various communication ports

The communication port and the corresponding cable have to be used in order to establish a
communication between the device and a computer, locally or remotely.

USB point to point
- Install the following driver on the computer: FT232BM
You can find this driver on the CD of the software WINQUAD
It is a USB connection 1.1.

Follow the instructions of the document “Erreur! Source du renvoi introuvable” located on the
CD of the software WINQUAD.
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7.6 Starting the device

Start
- Start the supply circuit of the device, the voltage circuits and the input currents.
- Turn the switch “ON — OFF” of the device on “ON”
The “Power” green LED lights up.
- The “Status” LED starts flashing every 30 seconds.

Battery
- The device has an integrated battery

During the first use of the device, the battery needs to be charged.
The battery starts charging immediately after the device has been started.

- The “Status charger” LED is for the whole charging time, and turns green
when the battery is full (~3h).

- If the device is not connected to an external power source, the LED is green.

- If the “Charger Status” LED does not light up:
Turn off the device
Check the wiring between the device and the power supply using a calibrated
multimeter.
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7.7 Required marerial

Installation

- Computer (PC)

- Pentium 600 MHz (minimum)

- 128 MB RAM (minimum)

- USB port

- 10 GB available on the hard-drive
- CD player (for installation)

- Microsoft Windows 2000, NT, XP

7.8 Software installation (CD)

) Install the software from the CD “WINQUAD software suite”.

7.9 Starting the sofware

Login

The “login” option is not activated in the Default settings
) ) ,:;3“"’“ Gestionnaire Quadrent, exe
Click on the Winquad shortcut 5{ ¥ Gestionnaire Quadrent
T MADE

When the Login window appears, write the default name “admin”, no password.

FEX

Mom : |

Mot de passe : |
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If you wish to set a login and a password, you need to modify the application’s shortcut: (right

click on the shortcut and choose properties).

Propriétés de Gestionnaire Quadrent

Général | Raccourci | Compatibilité || Sécurilé|

?“‘ Gestiohnaire Quadrent

Type de cible :  Application
Emplacement :  Winkuad
Cible : ir'uEl_l.Ja-:I"-.Ee:s:ti-:-r'ur'uaire [uadrent.exe' Aut=admin |

Démarrer dans | "C:A\Program Files\winGuady

Touche de |.-5.ucun |
[ACCOUNS

Exécuter : | Fenétre narmale A |
Commentaire : |

Rechercher la cible... ] [Ehanger d'icdne. .. ] [ Avance. ..

[ ok

l l Annuler

Appliquer

Change the field “Cible” by deleting /ult=admin.
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7.10 Choosing the language

- Inthe toolbar Tools, choose Configuration.
- Select the language before restarting the software.

7.11 Start-up assistant

= Assistant démarrage

‘ Créer une nouvelle campagne

Q

j\] | Relever une campagne

Voir le bilan d'une campagne de mesure

%Aller dans le logiciel

Just follow the assistant indications and answer the questions, this simplified mode helps

getting accustomed to the software very quickly and answers the most frequently asked
questions.

7.12 Software without assistant mode

Click on “Access the software” to access the software and all its possibilities. The advanced
mode enables to use all the software’s functionalities.

Aller dans le logiciel
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7.13 Icons used in the software

et : The red arrow in the lower right hand corner shows that there are several options for

this function. You can choose these options by right-clicking on the button. Clicking on the
button will trigger its main function.

Xv: The black arrow at the bottom indicates that it is a “menu” button. Clicking on the button

triggers the opening of the menu below the button.

Pop-up menu: the menu appears after a right click.
Do not forget to use the pop-up menu, which is often available during an analysis.

A model is a box, reusable at will.

LHM: There are two little arrows and/or a magnifying glass in the column titles
of some tables: they are 2 functions available when clicking on it. The little arrows enable to
sort the column. The magnifying glass enables to navigate directly to a chosen line: writing a
number will move the cursor to the corresponding line.
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7.14List of menus

& WinQuad admin f Administration

Asitants

Paramétres Cikils

Fengtres ?
Gestioh Creation, manual recovery and
Analpse management of the measurement
points, clients and equipment
Modeales

Analysis of data, lists, graphs and
reports

Models to use in the software
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7.15List of models

Saved models enable to avoid writing manually repetitive operations.

Es
I Ganéralicés Assistants |

Gestion | Defines the data that
Frm— | requires remote

Modéles ’/////ﬂ/////////////

&5 Téléreléve

% Cormmunication PC For every tYPe Of.

communication with the PC

B (ualité

JidorH s
m | elecommandes

b Histoagrammes For the Quality

models, e.g. EN50160

flVﬂI.'"J" Formes d'ondes

Describes the levels of
remote control bits

Makes customized
histograms.

7/

Chooses the settings that
trigger the recording of
the waveform.
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7.16Icons description

Functions assigned to the icons may vary depending on the selected window.

DR gX 2 s EERT= - ) &

Icons

Functions description :
/ Add new ....

Copy
Modify
Delete

See details

Print preview

Common icons : Print

Configure

Configurations lists

Models/masks list

Real time measurements

Manual remote reading

FaEiEeglgeue e

\ Reports, history of actions
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7.17Managing the measurement points

A measurement point is where the network analysis system is located. The software
downloads the measurement point’s data, before storing them in its database.
Each measurement point must first be indicated in WINQUAD.

- If you change or modify the device, a new network analysis system can be coupled
to an already existing measurement point. The new data will be displayed after the
former system’s data, thus enabling a chronological analysis of the measurement
point.

7.18New measurement point

Creating a new measurement point:

Follow these steps to indicate a new device to the software:
- In the tab “Management”, choose “Measurement points” and then the icon “Add new”

DMe X 4 Q& Figs B & %
] o o o]

% Fiche dun psint de mcuie

. [ [ Cuisim: [ ]

o Pl s
-gfl:ﬂ'lllﬂﬂ\| ﬁﬂn ?\Jl'.pbml ﬂhhl
Commmsication ] J Hollesi ATU
T Mol - | '_] ™ Liskan FiidEs
H* Tiiphara
- H' digpullon
W ek [

ot da paiza [ECCTErT)

- Write at least a name (Reference), a communication model and a remote reading
model.

Page 25 sur 44



- The communication model defines the way used by the software to communicate with
the measurement point. The model is: USB. If necessary, indicate the USB port.
o The remote reading model sets the data that have to be downloaded. Different
models of remote reading are already available on the software (For example,
Rms 10min means that the software will make a remote reading of the data
every 10 minutes).

7.19Configuring a measurement point

Reading and writing the configuration of a device:
This operation is done manually after the creation of a new measurement point.

- In the list of the measurement points, click on the “Configure” icon to access
the device configuration window and the configuration settings.

¥ Configuration d'un équipement : POINT DE MESURE A=)
& % £ @ A G I 4 R ?
Libeli g [ ]
Création l:l
Mise & jour : l:l
Valeurs nominales - Entrées de mesure - Etat :
. . Numéra de série © CE0d0417-004
Connexion tension : [Triangle ~| Wi 230,00 230.00
V2 230,00 230,00 Firmware C11106 (20020807
Corinexion courant : Marmal =
V3 230,00 230,00
- ZSD'DD ZED’DD Demitre configuration : | 134114200
Tension nominale [+] : 400 - -
20/06/2005
1 10000 500 Demier top. "%
5 5 hro :
Courant nominal [4) 100 B T o synchro Hewe : [ TEE7 1200
- . 13 100,00 5,00 .
Temps dintégration [min] : 10 i o e Carte mémoire *
Frequence naminale (HZ] 5 Ertrées en courant utiisées : & 54 1y Almentafin: s
Autre : Réglage date et heure :
Numé b (RS 465) : 1
PRI [ teowe | [ O11272008 [ 16071729
Décalage synchio GRS (k) : i
Largeur des bandes mortes utilizées dans la détection des événements : E} 01/12/2009 16:07:25:94
Tension [%UNam] - 20 [ |
Eourart (ZNom] : 20 + Date et heure du PC " Date et heure fixe

o The software then communicates automatically with the device and reads its
configuration.

- Change the configuration if needed, and then click on the “Device
configuration” icon to send this configuration to the device.
o The device is now indicated and configured. It appears in the device list
after its first data download.
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7.20Simple measurements — Cable verification

The real-time measurement of the WINQUAD software enables to check easily the
connection and the settings of the device.
o Different types of real-time measurements are available in WINQUAD: RMS
graph, RMS tables, Oscilloscope view, and symmetrical components.

= - To access the real-time mode, select the measurement point you want to
4Y) analyze.

- Click on the Real-time Measurement icon: the real-time instruments open
with the RMS table and you can start reading the values.

- To change the instrument, first click on STOP.

- Then select a new instrument.

- Click on the GO icon.

- To stop the real-time remote reading, click on the STOP icon.

RMS Table:

This instrument is very useful to check the values of the measured currents and voltages.
The software displays the RMS values in real-time.

@ [k 2/200g 16:08:05: q ITab|8au RS j

Yoie 1 & Yoie 2 o Yore 312
Tension simple :
Tension composée ©

Courant :

o [

sl e @

o 2@ M

X N -]
E-9 =~

I

Nl <

Fréquence :

_.
[
-~
¥

Thd tension :

&
=
o

Thd courant :

Tz

51.2 kW

Puisssance active :

40,63 kvar

Puisssance réactive :

Puisssance déformante :

-
N « =
: =
E ] by]
- =
el 5 o=
> o~ Bl E

Puisssance apparente :

=
~
@

Facteuwr de puissance
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Vector graph:

This instrument is very useful to check the connection direction in the different
phases. The software displays in real-time the phase angles on a vector graph
(phasor).

< Mesures temps réel ; POINT DE MESURE |

& @ e =l e [O7TZE0W [TEURAS ] [Composantes ymélioue -]
Urdie des phases: | 1 V3 |
el T Tl Tiensions ditectes

Module Phase /’, ,399‘\*"'-“," L r I R R Module Phaze

90 00 W - ,’r,\ i /" 00 - ,"’\\‘\

Tiensions efficaces

|

J

24|

'
I

(3
£

3899

T ¥ i rl v
Courants efficaces '\‘ . ‘.‘ ., ',Db A ZD.b v 3'2‘0 v 4UIU N

Module Fhase

3904 240.2)

e
", 100 200 300 4 400

Tensions inverses . K LT Tl Tensions
Module Phase . e P . \\\ gl
o n B ~ Module Phase

n n
DI
=)
=

B

Qs
216, !

T
m
1]

X

o navondv ndw

Oscilloscope view:

This instrument displays the current and voltage instantaneous waveform (sinusoid).
The software displays in real-time the sinusoids on a Time/Amplitude graph.

< Mesures temps réel : POINT DE MESURE

@ % % % M7z [160e0e | =
600
400 -
200 -
o
200
=400 -
G004
00 A
200 A
100 4
A
-100
-200
300
00 A
200 A
“ oD A
A
-100
-200
300

Page 28 sur 44



7.21Data download

To analyze the device data, they must first be downloaded from the device into the main
computer’s database.

This download can be done manually at any time.

7.22Manual download of the data from a measurement point

- In the measurement point list, select the measurement point requiring a

20, remote reading.
- Click on the Remote Reading icon.

[SPP [  o— p——— | — | Te— ) | e———
[Epe—
Lo

Fewarin
Lossgitrani LI |

- In the tab Recovery, select the remote reading mode to apply.
- Click on the GO icon.
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8 DATAANALYSIS

This guide does not aim at giving an entire description of the data management and analysis.
Here are some examples of data analysis.

8.1 Events

An event can be a dip, a swell or an interruption; it can also be when a quality measurement
system’s threshold is exceeded. This data is sorted depending on its measurement point, its
type and its time of apparition, its channel, its maximal amplitude and its length.

Choosing the data:

Follow these steps to display the events of a measurement point:
- Inthe tab Analysis, choose Event and follow these steps:
o Select at least one measurement point.

E W Substation 1 '

o Choose an analysis cycle.

Etape 2{/3 : Choisir la période

Du: 0171072008 fu: 01 /1272008
B OO0 00 B T6:30:09
’( Plécédent] ’ Suivant > l ’ Annuler

o Choose a type of data display
The data can be displayed following several modes such as simple list,
duration/time table, or an ITIC graph.
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List

In the “List” mode, the RMS form of the dip, swell or interruption types of events can be
displayed in a graph by selecting them in the list.

-
< | iste des Evenements (1)

e Fextremum
1 E remple 2 3 20
2 Exemple 2 Creux de tension 20/110/08 04:56:34:33 31 3/TaAY 9,766m
3 Exemple 2 Crews de tension 20/10/08  04:56:34:33 306 44N Om
4 Exemple 2 Tension 10M10/08 19234364 31 410 Om
5 Exemple 2 Crews de tension 1010/08 19234363 JETETY Om
B Exemple 2 Creux de tension 06/10/08 04:56:4287 12 358,96 Om
7 Exemple 2 Crews de tension 061008  D4:56 4286 368.68Y Om
g Exemple 2 Creux de tension 06/10/08 04:56:4286 31 360,494 20m
3

o

e

i

[ Synchronisation
[ Marques

A right-click opens a complementary menu where you can configure and modify some
settings or displays.

Graphe

Affichage
Filtre
Document. annexe

Tri Croissant
Tri Décroissant

Couleur des voies
Cormmentaire

Supprirner

Copier dans le presse papier

Exporter

Apercu
Irnprirner

Aide

Barre d'outils
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- In the “table duration/depth” mode, each data is sorted according to its duration and
depth, and is counted in the corresponding field in the table. The UNIPEDE table
indicates only the number of registered events.

2
< Evenements triss par durée et profondeur (1)

Seuls (%/UNarn] Durée du défaut de tensian (2]
UMom = 100%
O = 0% de a de 3 de de 3 3 de 3 de ona bundan ona bundan ona
de 3 0o 030 030 pgs0 050 ogn 06D gF0 070 gao 080 100 .00 qgpoo 180000
1000 90,00
a0 80,00 20 1.0 30
80.0 7000
0.0 E5.00
B0 50,00
50,0 30,00
00 10,00
10,0 0,00

Mode de calcul | Nombre d'événements
Crev: de tersion : 7
Surtension : 0
Total: 7

- For instance, a 0.65s dip with a 84.3% depth of nominal U will be registered as “1” dip
in the field 0.60/0.70 — 90.0/80.0.

Seuils [%/IMNom]

UMaom = 1002
o = 0%

Bl O
1000 90,00
00 8000 210

Diurée du défau

030 030 psg 050 peo OBD Q70
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ITl - Inthe “ITIC 2000” mode, each data is sorted according to its duration and
depth, and is displayed as a dot on the corresponding location on a graph.

=
% Extremum en fonction de la durée (1) Q@IEI

500%]

Pourcertde ka valsurnominsle

400%]

Echelle de temps :

0BA10/2008

300% ] 04:5: 4286

Prohibited region : 0

200%]

100%]

] —‘n.'—,— 20/10/2008
0456 34:34

No damage region : 0
T T

T T T T >
10ps 100 ps 1 ms 10ms 100 ms 1s 10s 100
Durée

- For example, a 120ms dip with a 87% depth of nominal U will be
displayed as shown:

100% 7

B0%

B0%

A0%

20%
MNo

T
100 ms 200 ms

M Itis possible to display a graph of the RMS form of the dips/swells/interruptions by
double-clicking on the points representing them.

Paints de mesure : Exemple
2

Date : 2047042003

Heure : 04:56:34:33

Woie - 31

Extremurn : 357 9%

Durée ; 739mz

- Precise information on a particular point is indicated in the upper right hand corner
when the cursor is placed on it.
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8.2 Qualilty measurement system

The QUADRENT network analysis systems can make statistical measurement campaigns for
the main electrical settings. Once downloaded in the software’s database, the data is sorted
in daily, weekly or monthly tables, indicating immediately if the electrical values stayed below
the acceptability thresholds during this period of time.

These thresholds are defined by the EN50160 standards. However, they can be modified
and a new “standard” can be set.

o The conformity threshold is generally limited to 95% of the systems. In most
cases, a second threshold is set for the other 5% (RMS voltage and
frequency).

The data is sorted into types in the control table: RMS values, harmonic even and harmonic
odd.
Dips, swells and interruptions can also be sorted in a “duration /depth” table.

Choosing the data:
Follow these steps to display the quality measurement system of one or more measurement
points:

- In the tab Analysis, choose Quality Measurement and follow these steps:

o Select at least one measurement point

Choose an analysis cycle
Choose the display (list or graph)
Choose the sorting method (daily, weekly, monthly)
Choose the applicable standards thresholds.

O O O O
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=& | jste des compteurs qualités (1)

Sélection des compteurs a visualizer :

COX

Exemple 3 16/10/2008 16/10/2008 COMFORME

Exemple 3 15/10/2008 15/10/2008 COMFORME

Exemnple 3 141042008 14410/2008 COMFORME

Exemple 3 1341042008 1310420 NON CONFORME

Exemple 3 121042008 12410/2008

Exemnple 3 111042008 1141042008 |
Exernple 3 1041042008 1041042008 - I;
4 2

[ndication de conformité ou de
\non conformité par jour,

semaine ou maois.

Date : 22102008

CONFORME

Harmoniques Pairs | Creus de tenzion | Surtenzions |

RS

Harmoniques Impairs

Nombre de périodes comespondant a une condition normale d'exploitation : [~ Graphique

144
aE45

144
aE45

144
aE45

10 min

10 = [frequerite]
10 min [déséqfilibre

144

Compteurs [¥] :

@ o 2300 155 +15%
o o o 1] S0Hz -B% +4%
o o o ] 23 10% 410%
Trip o o o 0.5 S0Hz 1% A41%
I Flicker: PLT o o o ] 1
o o a5
Désé 0 5 1%

% of the time during which the voltage value was out of the authorized The total
measurement time is obtained by multiplying the number of measurement intervals by
the value of an interval (here, 144 x 10 min)
- Intervals during which an event appears (such as a voltage dip) are not taken into
account thresholds.
o in the Quality Measurement table.

<& Liste des compleurs qualités (1)~

- These events can be displayed in a plurs .
graph: Exemple 3 04/10/2008 04/10/2008 CONFORME -

03/10/2008 03/10/2008 CONFORME
02/10/2008 02/10/2008 NON CONFORME
01/10/2008 01/10/2008 NON CONFORME

Exemple 3
Evemple 3
Evemple 3

22/10/2008 22/10/2008
21/10/2008 21/10/2008
4 >

CONFORME
CONFORME -

Exemple 2
Exemple 2

Date : 30/09/2008

NON CONFORME

AMS | Hamoriques Impairs | Hamnoriaues Pais | Crews de tersion | Surtersions |

V' Graphique

“an

 AutoY
@ Manu (%)

-

Tension (1) Tension(2) Fréq.(1)  Fréq.2) Flicker: PLT Th Désiquilibre
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9 TRNSPORT AND STORAGE

Transport:

- Always transport the device in its original case

- Keep the user’s guide with the device for any information

- Keep the device protected from excessive temperatures or humidity; the temperature
should be between 0°C and +50°C, with a water content below 85%.

- Protect the device from shocks or heavy weights.

Storage:

- Keep the original case: it can be required for further transports, and is the only
adapted protection against mechanical shocks.

- Store the device in a dry location: the temperature should be between 0°C and 50°C,
with a water content below 85%.

- Protect the device from direct exposition to sunlight, excessive heat, moist and
mechanical shocks.

10 RECALIBRATION

MADE S.A. recommends a system recalibration once every two years. The system can be
recalibrated by the aftersales department at MADE S.A.
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11 MAINTENANCE

Dismantling the device is forbidden. This operation is limited exclusively to personnel
qualified by MADE.

Note : breaking the security seals voids the guarantee.
An annual inspection can be carried out in our premises.

Clean the system using a soft, dry cloth.
Never use solvent, or a solvent-based product, to clean the system and / or its accessories.

11.1Fault message

Power LED: The “Power” LED flashes green when the device is on. When the device is off,
all the LEDS are off as well.
Status LED: General state of the system:
- Flashing green: measuring a periodic signal close to 50Hz.
- Flashing : full memory — dips recording is deactivated -> incorrect dip
threshold configuration — change the system settings

Memo LED: State of the memory interface.
- The “Memo” LED is off when there is no recording.
- When it flashes (green), the state of the recording can be defined by the flashing
speed:
o Flashing at 25%: programed recording.
o Flashing at 50%: currently recording.
o Flashing at 75%: recording completed.
o Red: formatting the FLASH Compact memory.
Com LED: : sending data to one of the communication ports (USB).

11.2Changing the batteries

If the system does not record data once the power supply has been disconnected, the
battery must be recharged.
Battery type: SAFT Lilon 8.4V 2S 1P VL18650 battery or equivalent.

- MADE S.A. recommends changing the battery every two years.

The battery change must be made by MADE S.A.
personnel only: please ask your supplier

Do not throw the battery in the fire.
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If the date or the device’s internal clock seems wrong:

The lithium battery must be changed.

Battery type: Lithium 3 Volts, 130 mAh (CR1632)

The internal clock is supplied by a lithium battery giving an approximate battery life of
10 years.

Please contact MADE S.A. for a battery change.

Using any other batteries than those specified in this guide voids the guarantee.

11.3Decommissioning

11.3.1 Safety recommendations for the Li-ION batteries

- Quadrent has a Li-ION battery

- In order to improve the battery life, we recommend that you discharge it when the
device is stored for a long period of time. To that end, just leave the device on
(without power supply) until it goes automatically off (if the battery is full, it can take
up to one hour). Once the battery is spent, switch the device back to OFF and store it.

- When the device is used again, it must be connected by the voltage Measurement
cable in order to fully recharge the battery.

Do not throw the battery in the fire.

11.3.2 Decommissioning

- Make sure that all the systems connected to the device have been turned off and
disconnected from the network.

- Make sure that no voltage is applied to the device on any of its pins.

- Turn off the device

- Disconnect every cable or wire from the device.

- Secure the plugs and wires from an unexpected start.

- Make sure that the user’s guide is with the device.

12 RECYCLING

In accordance with the decree n° 2005-829 of July 20, 2005 relating to the waste disposal of
electrical equipment and electronic (WEEE), the user ensures and takes responsibility for the
collection and the elimination of the WEEE under the conditions of the articles 21 and 22 of
this decree.
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13 TECHNICAL FEATURES

General features:

(PLL)

Display:
Configuration:
Quality system:

Calibration:
Precision:

Calibration:

Environment:

IP Standard:

QUADRENT

Dimensions:
292*181*73.5 mm

Weight:
2.1 Kg

EMC

Emission:

Digital Signal Processor (DSP) synchronized by Phase-Lock-Loop

Real-time by direct PC interface.

Through PC connection (USB)

Development, design and manufacturing follow the DIN ISO 9001:2000
standard

Recommended recalibration interval: 2 years.
Precision of display for the measured values:

+/- 0.1% of the read value from 100V to 600Vrms
23°C +/-1°C

230Vrms / 50Hz +/- 0.1Hz / 3Arms 50Hz +/- 0.1Hz
Stabilization time: 10 minutes

Star connection

Operating temperature: 0°C to 50°C

Storage temperature: 0°C to 50°C

Water content: 0% to 80% (without condensation)
IP54

In accordance with the applicable thresholds

PRECISIONS - MEASUREMENTS

Measured data:
Recorded data:

Frequency:
Resolution:
Error margin:

200mSec interval for average values
10min, 2h, 24h, 7 days

45-57Hz (option 60Hz)

10 mHz

30 mHz

Class A following IEC-61000-4-30

Sampling frequency: 10240 Hz synchronized on the network frequency (PLL)

Dips and swells:

Precision 10 cycles Fast Fourier Transform (FFT)
Bandwidth 30-2200 Hz

RMS measurements of 1 cycle, sliding window of % cycle
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Reference voltage: U nominal
Error margin: <1% of Unom
Class A following IEC-6100-4-30

Flicker Pst (10 minutes), PIt (2 hours)
Measurements following IEC-6100-4-30
Measurement range: 0-20
Error margin: <5% of Unom
Class A following IEC-6100-4-30

Voltage Measurement range: HO — H51

harmonics: Measured data: 200 mSec
Recorded data: 10min, 2h, 24h, 7 days
Measurements following IEC-61000-4-7-Class 1
Class A following IEC-6100-4-30

Current Measurement range: HO-H51

Harmonics: Measured data: 200 mSec
Recorded data: 10min, 2h, 24h, 7 days
Measurements following IEC-61000-4-7-Class 1
Class A following IEC-6100-4-30

Imbalance: Class A following IEC-6100-4-30
Active power: Following IEC-61036 Class 2
Reactive power: Following IEC-61268 Class 2
Distortion power: Following IEC-61036 Class 2

standard references

EN 50160 “Voltage characteristics of electricity supplied by public distribution systems”
UNIPEDE, 230.02 “Measurement guide for voltage characteristics, cat 1”.

STANDARD COMPLIANCE

IEC 61000-4-30 “Electromagnetic compatibility (EMC) - Part 4-30: Testing and measurement
techniques - Power quality measurement methods”

IEC 61010-1 /2001 “Safety requirements for electrical equipment for measurement, control,
and laboratory use - Part 1: General requirements”.

IEC 61000-4-6 “Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-frequency fields.”

IEC 61000-4-7 “Electromagnetic compatibility (EMC) - Part 4-7: Testing and measurement
techniques - General guide on harmonics and interharmonics measurements and
instrumentation, for power supply systems and equipment connected thereto”.

IEC 61000-4-15 “Electromagnetic compatibility (EMC) - Part 4: Testing and measurement
techniques - Section 15: Flickermeter - Functional and design specifications”.

IEC 61036 “Alternating current static watt-hour meters for active energy (classes 1 and 2)*
IEC 61268 “Alternating current static var-hour meters for reactive energy (classes 2 and 3)*
73/23/EEC EC Low Voltage Directive

89/336/EEC EMC Directive

See the “Type test” document for other standards compliance.
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14 DEFINITIONS

CBEMA-Curve

In 1977 the Computer and Business Equipment Manufacturers
Association provided an energy performance profile for computer
equipment known as the CBEMA curve. Revised by the
Information Technology Industry Council (ITIC) in 1996 it will
continue to be referred to as the "CBEMA Curve". Itis a
necessary tool in determining the immunity limits in modern office
electronic equipment. Voltage levels and durations at the
equipment terminals, within the tolerance envelope, represent
acceptable energy being Ledivered.
http://www.itic.org/technical/iticurv.pdf

ITIC-Curve See CBEMA-Curve

Coverage The percentage of available data compared to the expected

(statistics) available data for a selected period of time

Device Any measurement equipment.

DISDIP DISDIP was initially the name of workgroup of the UNIPEDE that
has been working on a classification of dips, swells and
interruptions. By extension, the name DISDIP has been given to
tables that resulted from this workgroup

Electrical Any parameter that might be used to define the shape of an

variable electrical signal. This might be a long or short-term phenomenon,
affecting the wave shape or the RMS values. Ex: Harmonics, dips,
flicker...

Event An event is a short size information provided by a PQ device.
Events areusually punctual (dip) but may coverover longer periods
(EN50160 reportevent). Example:

* A triggering condition was met (dip, flicker...) OR

* A report was issued (EN report, Signaling voltages...) OR
* Information from a device following an normal or abnormal
behavior (reset, clock synchronization...)

* Information provided by the software.

Histogram An histogram is a graphical representation of the evolution of a
parameter where time information is lost and focus is given on the
statistical dispersion of the parameter.

Permanent Unconditional/continuous (usually long term) temporal recording

recording of a variable.

The permanent recording is logged usually at a defined time
interval
(typically 10 minutes, one hour...)

Power Quality

(PQ)

Any power problem manifested in voltage, current, or frequency
deviation that results in failure or misoperation of end-user
equipment

Triggered
recording

Recording that start and stop when triggering conditions are met.
This type of recording is “finite” in time, contrary to the permanent
(continuous) recordings (10-Min, statistics, User Recordings).
Usually the triggering condition encountered when an electrical
variable value overshoots of a threshold.
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User Is a person that will log on the system to use it. It is recommended
to use dedicated log ins for each user and to allocate permissions
according to the authority of each individual on the system. This
enables traceability of all actions and provides security at the
same time.

15 GUARANTEE

MADE guarantees this product, to the initial buyer, against all material or functional failure for
a period of one year from the date of delivery, unless otherwise indicated in the product
manual. If a defect is discovered during the period of the guarantee, MADE agrees, at its
choice, to either repair or replace the deficient part, excluding the expenses of handling and
of initial delivery. All parts repaired or replaced under the terms of this agreement will be
guaranteed only for the remainder of the period of initial guarantee of the system.

15.1Limitations

This guarantee does not cover:

* Break of the security seals

» Damage caused by a "cause beyond control”, natural disasters, strikes, wars (declared or
not), terrorism, social conflicts or any acts under governmental jurisdiction

« Damage due to misuse, to carelessness, to any accident or an unsuitable application or
installation

» Damage caused by a repair or an attempted repair not authorized by MADE

» Any product that is not used in accordance with the instructions provided by MADE

* Cost of transport back to MADE

* Cost of transport by express delivery of parts or products under guarantee

* Cost of travel for a repair on site under guarantee

This guarantee constitutes the unique explicit guarantee established by MADE for its
products. All implied guarantees, including, but not limited to, guarantees on the commercial
value of the product and its suitability for a particular use are positively rejected.

The present guarantee confers certain rights: the legislation of the country or jurisdiction can
grant others. This guarantee constitutes the final declaration, complete and exclusive, of the
terms of the guarantee and nobody is allowed to give other guarantees or promises on
MADE’s account.

15.2Claim limitations

Claims having for object repair or replacement are the only allowable claims in case of the
breaking of this guarantee. The MADE Company cannot be held responsible, whether on the
basis of strict responsibility or any other legal basis, of any incidental or consecutive damage
resulting from a violation of the guarantee or from carelessness.
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16 COPYRIGHT

© All reserved rights. The distribution and the copying of this document, as well as the use and
the communication of its content, are forbidden without written authorization of MADE.

The content of this document is destined for use only as information. It can be modified without
prior notice and must not be considered as an obligation by MADE.

MADE declines all responsibility for mistakes or inaccuracies that the present document may
contain.
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17 APPENDIX

17.1 CE conformity

The company :

afag

167, Impasse de la garrigue Qualité

m% F 83210 LA FARLEDE
/ Tél:+ 33 (0) 494 083 198 — FAX : + 33 (0) 494 082 879

-mail: contact@made-sa.com - Web : www.made-sa.com

® MADE

S.A. au capital de 270130 €

declares by this document that the product described in this manual, that is :
QUADRENT

conforms to the following directives C € , including all the applicable amendments :
Reference Title

73/23/CEE Low Voltage Directive (LVD)

89/336/CEE Electromagnetic Compatibility Directive ( EMC )

and that the standards and/or technical specifications listed in this manual have been
applied.

The designated product has been designed, manufactured and tested in the framework of a
Quiality Assurance System certified as conforming to the standard:

ISO 9001 : 2008
By the Association Francaise pour I'Assurance Qualité - AFAQ.

Certificate: QUAL / 2005/ 24473B
Date: 07 / 05/ 2009

M. RIVASSEAU
D.G.D
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