m TREE PHASE POWER QUALITY ANALYSER

C.A8332
C.A8334

User's manual




Meaning of the symbol & :

Warning ! Please refer to the User's Manual before using the instrument.

In this User's Manual, the instructions preceded by the above symbol, should they not be carried out as shown, can result in
a physical accident or damage the instrument and the installations.

Thank you for acquiring a C.A. 8332 or C.A.8334 three phase power quality analyser.
To obtain the best possible service from your instrument:

read these operating instructions carefully,
comply with the precautions for use.

/A PRECAUTIONS FOR USE A

Respect the climatic conditions for use (see § 6).
Respect the rating and type of the fuse to avoid damaging the instrument and cancelling the warranty (see § 7.1)

This instrument can be used on category-lll installations for voltages not exceeding 600 V in relation to the earth (as per IEC
664-1 Ed. 92).

Category Ill equipment is permanent installation equipment and equipment subject to special specifications, for reasons of
reliability and availability.

Ensure that you only use accessories with surge and voltage categories in relation to the earth at least equal to those of the
product.

Ensure the measurement leads and sensors are disconnected before removing the battery.
Use battery packs supplied by the maker.

WARRANTY

Our guarantee is applicable for twelve months after the date on which the equipment is made available (extract from our General
Conditions of Sale, available on request).
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1. INTRODUCTION

C.A 8332 and C.A 8334 are three phase power quality analysers which are compact and shock-resistant. Their ergonomic design
and the simplicity of their user interface make their use pleasant and intuitive.

They not only enable the user to obtain an instant image of a network’s principal characteristics but also to monitor their variation
over a period of time. Their multi-task measurement system simultaneously handles all the measurement functions of the various
magnitudes, detection, continuous recording: and their display without any constraints.

They are intended for the technicians and engineers of the test and maintenance teams working in industry and the administration,
for measurements, enabling them to carry out checks and diagnostic work on single phase, two phase or three phase low voltage
networks.

The principal measurements made are:

- Measurement of AC rms voltages up to 480 V (phase-to-neutral) or 830 V (phase-to-phase) for two-wire, three-wire or four-wire
networks.

- Measurement of alternating RMS currents up to 3000 A rms.

- Measurement of the frequency of 50 Hz, 60 Hz (10 Hz to 70 Hz) networks.

- Calculation of neutral current by vector summing of phase current for star configurations.
- Calculation of peak factors for currents and voltages.

- Calculation of the K factor for currents (transformers).

- Calculation of short-term flicker for voltages.

- Calculation of the phase unbalance for voltage and current.

- Measurement of harmonic angles and rates (with respect to fundamental value or with respect to RMS value) for voltage, current
or power, up to level 50. Calculation of overall harmonic distortion factors.

- Measurement of active, reactive and apparent power per phase and their aggregate.
Calculation of the power, shift and tangent factor .
Aggregate of energies from a point in time chosen by the operator.

- Monitoring of the average value of any parameter, calculated over a period running from 1 sec to 2 hours. Storage of values over
an unlimited period in the instrument memory.

- Recording, time stamping and characterisation of disturbance: Swells, dips and interruptions, overrun of power and harmonic
thresholds...

- Detection of transients and recording of the associated waveforms.

2. PRESENTATION

2.1 Unit (see § 9. Appendix)

[] Display on a LCD colour screen with graphic representation of network parameters in the mode chosen using the keys [ (see
§2.2).
[] 6 variable function keys to modify the current display mode

[ 4 keys which allow the user to:

(I access the instrument configuration parameters (see § 3.1)

memorise the current screen and access screens already stored in the memory

print the measurement results on an external printer (see “To order” paragraph)

] obtain assistance on the current display mode functions in the language chosen by the user

(] ON/OFF key

[] Keys for choosing the display mode at any time:
@ Transients:  display of waveforms, motor startup current (Inrush) and interruption.

|| Harmonics: - representation of the harmonic ratios of voltage, current and power, order by order,
- determination of harmonic current produced by non-linear loads,
- analysis of the problems caused by harmonics according to their order (heating of neutrals, conductors
and motors, etc.)
e Waveforms : representation of voltage and current waveforms or vector representation (Fresnel diagram) used for:
- the identification of signal distortion signatures,
- the display of amplitude and phase unbalance for voltage and current
- the checking of connections in the correct phase order



\a/F Power/Energy: - the display of power levels and the associated parameters (power factor, displacement and tangent),
- energy metering,
- Four quadrants measurement to discern produced /consumed active energies and inductive /
capacitive reactive energies.
Recording: - time-related representation as bar charts or curves, of mean power levels or of the mean value of any
other parameter,
- mains voltage stability check,
- management of power consumed and generated (most economical choice with energy distributor),
- monitoring of harmonic variations,

.{:}. Alarms: - a list of the alarms recorded according to the thresholds programmed during configuration,
- logging of supply network interruption with half-period resolution,
- determination of energy consumption overruns,
- checking of compliance with energy supply quality contract.

[ 4 keys: % and @@ which enable movement of the cursor, browsing or the selection of data.

[ validation key

[] Network supply connector

[] IR RS232 bidirectional optical output for transferring data to a PC (bidirectional) or printing to a dedicated printer (DPU 414 - SEIKO).

[] 4 voltage inputs situated on the top of the instrument

@2 3 current inputs on the top of the instrument to enable the use of ammeter sensors (MN clamp, C clamp, AmpFLEX, PAC

clamp.)
@ Protective case
2.2 Display
Measurement values associated with curves Important parameters concerning the instrument:
- Display mode
- The frequency of the measured network
™~ 49.97Hz 17/04/01 0319 100 - The proportion of memory occupied for certain modes
M o e mmmm e - - The current date and time
L @EDES_ ""'_2_2225' ¥ 3 EUE-?_V " - The battery charge status (see § 2.3)
[+
3000 Selecti : :
/-\ ~ election of the curves to display by pressing on the
<A >,
W] keys S5
= - 3U displays the three compound voltages U1z, Uzs, Ust,
0 L1 - 3V displays the 3 phase-to-phase voltages Vain, Van, Van,
L2 - 3A displays the three phase currents and 4A with the
L3 | neutral current of a three-phase system,
hd - L1,L2 or L3 display the current and voltage in turn on phase
1,2o0r3.
=300

<t= 50ms Wi= +276 W2= -140 W3= -145 >
RMS THD CF mﬂ_:;: E% @ Instant values of signals at an instant “t”, at the intersection

i
53

of the cursor and the curves. The cursor is moved along the
| time scale with the keys @@

Selection of the measurement type  using the variable function keys [, situated below the screen:

RMS True RMS measurement
THD Overall harmonic distortion factor
CF Crest factor

max/min  Extreme and average values

W Simultaneous display of the various measurements

Fresnel diagram of signals

A The calculation of the DPF, Tan, KF, ¢, UNB, Min, Max, VAR, Harmonics, PST, and DF parameters and the frequency

measurement can only be performed if Ch 1, with voltage V1, is connected to the network.



2.3 Presentation of the different battery states
1. Battery charging

25% The battery sign and percentage are blinking
AN

Percentage of the total capacity already charged (between 0 and 99%)

Battery capacity level in proportion to the actual charge

2. Battery full (End of charge or begin of discharge

. 100% The battery sign and percentage are fix

3. Battery discharging

25% The battery sign and percentage are fix

N

Percentage of the remain capacity

Battery capacity level in proportion to the remain percentage

4. Battery empty discharging

D 00/0 The battery sign and percentage are fix

5. New battery charging

?

! The battery sign and percentage are blinking

Interrogative point showing unknown capacity level

Fix battery capacity level

6. New battery discharging

?

H The battery sign and percentage are fix

Interrogative point showing unknown capacity level

Fix battery capacity level



3. INITIAL OPERATION

The instrument is initially started up by pressing on the key, the startup screen indicates the instrument software version and
its serial number.
If there is no AC mains supply, the instrument can operate with batteries only, provided they are correctly charged.

The instrument’s batteries are charged when it is connected to the AC mains supply.

Note: When the equipment is stopped using the h key, a confirmation is requested if the equipment is in the process of
recording or detecting transients.

3.1 Configuration of the instrument (D
The instrument must be configured the first time it is used and then whenever necessary. The configuration is saved in the
non-volatile memory when the instrument is switched off (with key).

When the (jmli; key is pressed, the following choices appear:

() 25/01 /02 16:25 100

DATE / TIME
COMTRAST f LIGHT
COLOURS
CALCULATION FARAMETERS
COMMECTION
CURRENT SEMSOR
CORMMUMICATION
RECORDIMG

ALARRK

CLEARING OF DATA
MORIMAL FREGUEMCY

Frahgaizs  English Deutsch  Haliano Espafiol  Portugues

- Choose the language used with the variable function keys [, situated just below the screen.
Select the other configuration settings with the === keys

- Validate with the key |
The settings available are presented in the following paragraphs.

3.1.1 Date/Time
10/10/2000 16:45
- Select the number to be modified with the @@ keys, it will appear in bold type.
Modify the value of the number selected with the === keys

- Validate the setting with the Q key, the Configuration menu will once again be displayed on the screen.

Note: The date and time system used is indicated at the foot of the screen; these can also be modified.

3.1.2 Light/ Contrast
Two bargraphs appear in this display

- Choose Light or Contrast with the % keys
- The setting is chosen with the @@ keys and the setting level indicated on the bargraph.

- Validate the setting with the Q key, the Configuration menu will once again be displayed on the screen.



3.1.3 Colours

() 250701 10:25  Wioow
- i <A >
Phase voltage i . DO Choose the channel concerned with the == keys
Phase current i < I - Choose the colour with the (425») keys
Phase woltage 2 € ¥ - Validate the setting with the @ key, the Configuration menu
Fhaze current 2 < I will once again be displayed on the screen.
Fhaze woltage 3 « I
FPhase current 3 < >
Meutral current « I

3.1.4 Calculation parameters

Reactive energy calculation < Without harmonics > — Choice of calculation with or without harmonics

- Choose the method with the @@ keys

- Validate the setting with the @ key, the Configuration menu will once again be displayed on the screen.



3.1.5 Connection

(I 25070 10:26 Wioow
N————1— N————1—
- r=t i ; i <A >
L1 t; i Choose the connection with the (42») and = keys
J“[( Validate the setting with the Q key, the Configuration menu
- - LI_L will once again be displayed on the screen.
] |
Single-phase Two-phase
N .............................. .?. ..... N _ﬁi_
L1 —ﬁ——'— L —
L2 i ; L2 %
IR IR
- - | Ll -
J-wire three-phase d-wire three-phase
A Single phase |, .. . | ortwo-phase .+, the neutral current is not measured or calculated.

Toew—phiiam

3-wire, three phase

1. Three phase, triangle network: only power totals are representative of the actual situation
2. Three-phase star network: the neutral current is not calculated. It is necessary to connect neutral to obtain representative
power levels per phase.

4-wire three-phase .21 :the neutral current is calculated and its value and waveform are displayed.

A V1 must be connected in any type of connection since the display is synchronised from V1 and the network frequency
measured by V1.

®  Synchronisation of the display of curves in “Waveform” mode

Display selection Reference channel
(vertical right menu) for synchronisation
3U Ul
3V Vi
4A 1 3A Al

L1 Vi
L2 V2
L3 V3




3.1.6 Current sensor

()

v
O
-

.

3.1.7 Communication

25007iM 10:26 .1["]%

- i <A >
Choose the sensor with the === keys

MN clamp

- Validate the setting with the @ key, the Configuration menu
< ClamD will once again be displayed on the screen.
AmpFLEX From 5 to 2999A, nominal value of primary current

FAC clamp  — Secondary current value

Adapter 1000/5A @@ make the cursor appear/disappear and move.

% allow the current required to be determined.

Current transducer ratio

Transmission speed 57600 BDS

- Choose from the values: 300, 2400, 4800, 9600, 19200, 38400, 57600 or 115200 bauds with the % keys

- Validate the setting with the Q key, the Configuration menu will once again be displayed on the screen.

3.1.8 Recording

(i)

COMFIGURATION 1

*F
*rms
* Arms
0
*FF

+h
* A

2500760 10:26 '1["]%

1. Choose the recording configuration using the % keys

o Urms # Lthd * |t 2. Move through the chosen field using the @@ keys and
*ithd * /el *Yukh  ®F3T validate the parameters using the % keys; the field to
* Atk L g * Aurb * Akf be modified is shown in bold
*\ /AR A 3. Validate the setting with the Q key, the Configuration
* [OFF #Tan menu will once again be displayed on the screen.

F— — —
oo — ad #0dd only
o0 — o0 | *0dd only - If these lines are not validated, all the harmonic orders will be
- i S recorded.

Four different recording configurations can be stored



A

A

3.1.9 Alarm
A programmed alarm must be set to ON to be taken into account (general activation or deactivation of alarms is generated in

£y mode).

m  Alarm programming

Choose the parameters associated with an alarm from the parameters proposed; phases survey, threshold value and minimum
duration filtering can be programmed

NB: The programmed hysteresis is common to all alarms.

@ ESW Hysteresis (see p 39)

Hysteresis 100 % <or>
]|/, Threshold value

Alarm activation — ] ON| | 1| |rms Lif«] @1o v o s Minimum duration from
ar || 2 || &rms JL|(«</j0020 A 02 s beginning threshold
oMl | 3 || wihd all:| oaen = o s detection to store the alarm
anyf | 4 || &thd L= 100 % 03 min 3L : capture of each 3 phases
OM| [ 5| W (|1 000 15 min N : Neutral capture
aM| | & ||FF aLll¢| ooz al min Z : Three-phase power
oM |7 ||wvh 3 Allx| 050 % 10 ik capture
Browser column 5 —|— — >/3: Average value of three-
g i phase capture
10 Capture parameter

1. Select the modifiable field using the @@ keys.
2. Activate or adjust the threshold values using the % keys; the field to be modified appears in bold

3. Validate the setting with the @ key, the Configuration menu will once again be displayed on the screen.

NB : When an alarm is "OFF":
1) The parameters previously used are kept in the memory and reappear if the alarm is selected again.
2) To move quickly from one programmed alarm to another:

simply position the cursor on the alarm numbers column and use <_&_>.

Modifying one or several characteristics of an alarm set to ON switches it automatically to OFF

3.1.10 Recorded data delete
When data delete is selected, the following question is displayed:

Are you sure you want to delete all the data?
Yes No

- Choose the relevant answer with the @@ keys
- Validate the setting with the @ key

When the data is deleted , the instrument configuration returns to the default setting (maker’s configuration) and the following are
deleted:

- all detected alarms,

- all screen photos taken,

- all the captured transient states (on C.A 8334 only),

- and all recordings made.

The instrument will automatically switch itself off once the data have been deleted.

3.1.11 Rated frequency

Rated frequency of network: 50 Hz or 60 Hz

This parameter determines the correction coefficients used for calculating power and energy.
- Choose the rated frequency using the @@ keys

- Validate the adjustment using the Q key: the screen displays the “Configuration” menu again.



4. DISPLAY MODES

4.1 Waveforms Mode

- Press on the display mode key @
- The following screen is displayed:

m  Measurement of rms voltage on a three phase system:

F~_J 4997Hz 17i04i01 0319 f1oow Values measured for each curve every second (same colour),
according to the measurement type chosen with the variable
@ 2025v 22020 v 3 2027 v function keys [, situated directly below the screen.
[+

S /"\ ~ The curves to be displayed are selected by pressing on the
3u <TA> .
o @ keys:
\ IA - 3U displays the three phase-phase voltages of a three phase
i} L1 system,
\ / L2 - 3V displays the three single voltages of a three phase
L3 system,
U g - 3A displays the three phase currents of a three-wire, three
phase system,
-300
«t= Elms %= +276 W2= -140 W3= -145 » A The neutral current is not a direct measurement  but

the resulting total of the 3 currents measured.

RMS THD CF W iEEE
| - L1, L2 or L3 display the current and voltage in turn on phase
1,2 or3.

Instant values of signals at an instant “t”, at the intersection of
the cursor and the curves. The cursor is moved along the time

scale with the @ @ keys.

The measurement type is selected using the variable function keys [1, located beneath the screen.
All these measurements are valid in 3U, 3V, 3A, L1, L2, L3

Important: The choice of curves to be displayed ( % keys) depends on the type of connection (see § 3.1.5):
- 4-wire, three phase: 3U, 3V, 4A, L1, L2, L3
- 3-wire, three phase: 3U, 3V, 3A, L1, L2, L3
- Two-phase: 2V, 3A, L1, L2
- Single phase: No choice (L1)
This comment is valid for all display modes.

m  Measurement of phase to phase RMS voltages on the 3 phases

F~_J 49.99Hz 170401 10:32 oo
(H2076v 22044v 3 2049v

o

300
M
3u

\ 3 Selectionof 3V

44
L1

\ /|8
N

<t= H0ms W= +283 W= -144 V3= -147 ¥

RMS THD CF @ ma &

FFEF
i
i
i



m  Measurement of RMS current on the 3 phases and the neutral of a 4-wire three phase system

] 50.00Hz 17io4i0 0254 ooz
o 12a () 1914 (@ 185a 3 171 .

o

27 &)
o
SN 2
v

0 \ i Selection of 4 A
1 L1
\ / L2
L3
W

-27 v

«t= S0Oms 1= +26 2= -13 3= -13
RMS THD CF m& B8 &

m  Measurement of overall harmonic factor on one phase

™~ s0.00Hz 10/o07:01 11:22 oo
M 21x 2 35z 3 19z
“r

290 T
Py
3u

\ /e
NA N

<t= H0msz V1= +280 2= -144 3= -145 ¥
RMS THD CF_ M iE%

\ min

Measurement of the crest factor

i
%,

m  Measurement of extreme and average current values

] 49.99Hz 17i0400 059 W1o0%
) 2 3 N
MAX 217 188 176 A=
Fa
AVG 653 185 171 15.0 a= il 7S
v Select with % 3V or 4 A to obtain the Min, AVG, Max,
. 44, peak + or peak — values for current or voltage (see p 37)
MIN 0.0 0.0 0.0 A=
77777777777 L2
| PEake +11.4 4258 4240 a3
| peak- -110 -258 248 A

RMS| THD CF m# 8§ ©
Crest values refreshed every 250ms

A Max, AVG and Min values are measured from the power on or the last Q key pressed



m  Simultaneous display of all the different current measurements
Summary of RMS, DC, THD, CF and KF parameters

] 49.99Hz 170040 10:35  W1oos
() (@ 3 M

rMs 104 184 169 116 a-
bC +00 400 03 -03a 3

mp 277 30 16=x —
L1
CF 1.61 1.40 1.45 L2
L3

KF 192 103 1.00 A
Calculation of the K factor for transformer downgrade

DF 259 29 18—
Distortion factor
RMS THD CF m¥ (§EE &

Note: The K factor only concerns current.
Similarly, the flicker value only concerns voltage.
3V - PST, flicker calculated on short term
3A and 4A - KF factor
L1, L2 and L3 flicker and KF factor
DC current values only for the PAC 93 clamp

m Display of the Fresnel diagram or vector diagram

] 49.99Hz avioziol 1114 oo
T T T Al S Absolute value of voltage or current
||'».|r1| 2028 v |
| w2 198.7 v | ~
3u
Vi 2032 v v
- 48 . . .
r al Select the Fresnel diagram display choice
P12 +122° L1
| | =
| $23 +118 | L3 ®12 corresponds to phase angle between channel 1 and
| 431 +120° | hd channel 2
®23 corresponds to phase angle between channel 2 and
channel 3
®31 corresponds to phase angle between channel 3 and

channel 1

NB: This is valid for current (4A and 3A) and for single voltage
(3V).

When the user chooses to look at a specific phase (L1, L2
or L3) ®dVA is the phase angle of V in relation to A.

Current unbalanced ratio:
For this 3 V selection, it is the voltage unbalanced value.

On each phase L1, L2, L3: display of Vn and An on a Fresnel diagram.



4.2 Harmonics Mode lIna._

- Press on the display mode key | P
- The following screen is displayed:

Selection of harmonic analysis measurement using the variable function keys located directly under the screen:

LY Single phase voltage analysis

A current analysis

VA power and direction flow analysis
] Phase to phase voltage analysis

The| _48) and | _4=) keys allow the user to zoom in both directions (2%, 5%, 10%, 20%, 50% and 100%)

1. Harmonic analysis of the phase-phase or single voltages of the three phases of a three phase network

Daao_ 4995Hz 1704001 10:23 oo
n- - - — —— — — —— T
|"u"h 03¢ 315z = 13z == 06% |
| 314v 27w 12v |
Lo oy sn3E -4t
%t ) s
50 ; -
: 3L
L1
L2
25 ] L3
'
[ | il '] I [ | I 2 n 8 0 8B B m o 8 B & 2 B o =
- 1 3 5 7 4 11 13 15 17 19 21 23 2'5\
Y A, VA U A A®

2. Harmonic analysis of the current of one of the phases of a three phase network

laao_ S000Hz
Ah03

17/04/01 10:24
28a -040°

THD 36.5x

341

max J4.5%
min 1.1 %

13 15 17 19 21 23 25

U

1 3 5 7 49

"

v A VA

Wioow

3L
L1
L2
L3

PLORC)

v

or

U
Values measured for each phase (harmonic N°3: Vh03):
- Percentage in relation to the fundamental

- RMS value,

- Phase angle in relation to the fundamental,

according to the measurement type chosen (V) with the
variable function keys situated just below the screen.

Selection of expert mode -0+ (see 4. in § 4.2), for the three

phases 3L or L1, L2 or L3 by pressing on the =2

5 keys.

Cursor enabling selection up to harmonic order 50, with the
@@ keys, as soon as order 25 is reached, the 25 to 50
range appears (order O represents the DC component).

On phases L1, L2, L3 display of:

= the total THD,

= the MIN, MAX instanteous values

= and the parameters concerning the harmonic order under
consideration:
- percentage in relation to the fundamental
- RMS value and phase angle in relation to the fundamental

component

=  MIN, MAX instantaneous values for the selected current
harmonic

A Min max values are reset each time the cursor position is changed.



3. Harmonic analysis of the power of one of the phases of a three phase network VA

Daa_ 49598Hz 17/04:00 10:24 100
VAKO3 -63 % —122% G
min -22 % max -63 %
mgn- 2
: N
-t
3L
L1
04 [] | L2

L3
St

100

1 3 5 7 9 11 13 15 17 19 21 23 25
v A VA U
The bars representing the harmonics have signs.

Since the bar selected is negative, pictogram G indicates that it is a harmonic emitted (by convention, positive harmonics are
received and negative harmonics emitted). The sign is only available in harmonic power measurement.

4. Harmonic analysis in expert mode (C.A 8334 only)

Press on the <—a— key to select “-.+” and on the variable function key % ; the following is displayed (ditto for A

Note:
Daa._ 4938Hz 170401 10:25 oo -in the first column, the harmonics inducing a negative
sequence are indicated,
F—————— e —— — — — — — / - in the second column, those inducing a nil sequence (added
|t o5 0 04 + | into the neutral)
| 05 05 07 | - in the third column, those inducing a positive sequence.
| 1':';3 1':'% }% | A The influence of harmonics on heating of the neutral or on
14 15 16 i rotating machines can thus be analysed.
g 7 2 &
| 25 24 25 | II:IZ Expert function is possible in V and A
.- _
L3
7.3x% 155 48z hd



4.3 Power / Energy Mode W

- Press on the display mode key W

The instrument enables:

- The measurement of the active power: produced and consumed
- Measurement of reactive power: capacitive or inductive

- Measurement of apparent power:

- To start energy aggregation , press  [C¥ , the date and time appear on the top, left of the screen
- To stop energy aggregation , press @}9 , the date and time appear on the top, right of the screen

- To reset the counters to zero , press on B2

B Starting and stopping energy aggregation
The following screen presents the principal values characterising power and energy

W osooow: 17/0400 10:54  Broow

[ QJ;ﬂ]qﬂ]Jﬂig;zJ o j Start of energy aggregation with date/time indication
D) 2 3 Press on the M, key, the stop date and time of the

KW +3.241 +3.768 +3.435 . aggregation appear and the energy values are then set.

Wh 0000203 0000334 0000304 31L

KVAR 1997 0241 0120 tg Selection of the three phases - 3L - or one in particular - L1,

VARh  £0000123  £0000021  £0000011 - L2 or L3 - by pressing on the ==~ keys.

= 0000000 +0000000 = 0000000 W
kYA 3.809 3.796 3452
Vah 0000244 0000336 0000306

// Starts the energy aggregation

W. PF. & © o &
| \ AN

Displays the generated or consumed energy
Choice of power parameters

Note: The display is automatically adjusted for a display in W, VA, VAR or kW, kVA, kVAR
It is possible to switch to other display modes without stopping the aggregation.

= G Key
This function key is used to display produced or consumed power or energy on each type: active, reactive and apparent.
W SoooHz 17/04/01 10:55 100
T 39 marnt An.co.ne i
17 /0401 10:49:1 17 /04500 10:55:08
4 L@ ——————— ——Press on the = ™, key, the stop date and time of the
® 2 3 aggregation appear and the energy values are fixed.

kW +1.353 +3769 +3430 "

Wh 0000000 0000000  0DOODOD 31L
kvar 80757 0242 0120 —

VYARh £0000000 £0000000 £0000000 =

=+ 0000000 +0000000 = 0000000 '

kVA 1.672 3.796 3.450

VAh 0000000 0000000 0000000

W.. PF. © o M S

If this @ key is selected, the energy produced is obtained (from load to source), otherwise, the energy consumed is
obtained (from source to load).



= Key PF..
In 3L display mode, the PF, DPF (Displacement Power Factor) or cos ¢ values and the tangent can be displayed by pressing on
the PF function key phase by phase (on all 3) and total.

W s00oH:z 17040 10:59 Moo

(1 2 3
0634 0998 0995 "

Power factor — PF

L1

DPF or Cosine ¢ ——DPF 0742 0999  0.999 .

x

- _ Tam -0.439 +0050 +0.035 hd
angent ¢

W PF &4 M, E

Nota:
Four quadrants power diagram

+ Var

-

Import reactive power
1

T
Export reactive power

+W

L
=

- Var
Produced Consumed



4.4 Transient mode v (on C.A 8334 only)

Press on the display mode key ]
Transients are displayed in the form of curves. All the 6 channels are stored in memory for each transient.

Up to 50 transients can be captured.

The function keys enable the user to:
- capture search programming for a new transient with =

- display a captured transient with [ g

- delete a captured transient with = BZ2

m The screen below, accessed with the E key, shows the programming to capture a new transient (if a search is currently

in process, the user can stop it by pressingon [, )

Furrd 25070 10:56 oo

SEARCH FOR NEW TRANSIENTS Transient recording start and end time

SLOTS AVAILABLE S0 Press on the @@ keys to select the parameters and on the
START : 21/06/25 10:55 =< keys to modify them.
END . 3206425 10:55 - fg(t)t(i/ngftriggtlatr thresr:jolds S: t1%, 2%, 5%, 10%, 20%, 50%,
. o, for voltage and current.
V threshold : 1 % - Choice of the name and number of transients with the keys:
A threshold : 1 X% . .
resho @@ selection of the character place (a maximum of
Number 1 7 characters)
MAME :TEST —z . .
== selection of the alphanumeric value

Validate with the Q key

@ d &
The storing of transient is trigger on each current and voltage threshold and all wave-forms are stored.
Thresholds
100% 50% 20% 10% 5% 2% 1%
MN clamp 200 A 100 A 40 A 20 A 10A 4 A 2A
C clamp 1000 A 500 A 200 A 100 A 50 A 20 A 10A
AmpFLEX 2900 A 1400 A 580 A 290 A 140 A 58 A 29 A
PAC clamp 1000 A 500 A 200 A 100 A 50 A 20 A 10A
2999 A ratio adapter 3000 A 1506 A 600 A 300 A 150 A 60 A 30 A
1 A ratio adapter 1A 05A 0,2A 0,1A 0,05 A 0,02 A 0,01 A
Voltage 480V 240V 96V 48V 24V 9,6V 4,8V




m  The screen below can be accessed with the W key and displays a transient previously stored in the memory.

Fur] jo 1433 fioow

Displays the memory occupied by transients stored

SELECTION OF TRANSIENT
Transient time and date recording

CE 05/07/01 14:31:41 / Press on the % keys to select the transient and validate
C5 O5/07/00 14:31:40 with the Q key
C3 0507/M 143124
C2 05f07fM 14:31:04 —a— .
1 0507701 14:31 04 The === keys are also used to select a transient to be deleted
( EE ) then validate with Q
o B &

m Storing trigger
The threshold T in percent, define an envelope width over and under the last cycle of signal V or A. Its width W is calculated
with the nominal measurement range R for a channel (depending of the selected current sensor).

W=TxR

m  The screen below displays the transient selected on the previous screen:
- Representation on the screen of 4 periods of 256 counts/periods

P 17404100 1402 B1o0% with 1 cycle before the trigger and 3 cycles after
17 /04001 11:22:33 - Display of the date and time the transient was recorded
304 E The curves to be displayed are selected by pressing on the
-
|/ <lA> keys:

| - 3V displays the three single voltages during the transient,
| - 4A displays the three currents and the neutral current during
| the transient,
M| -L1, L2 or L3 display the single current and voltage in turn on
phase 1, 2 or 3.

o/ | /%r

VNV YN %
\

<t=453ms = -26 2= +9 13= +15 IN= -2 » ——— Instantvalues of signals at an instant “t”, in relation to the cursor

Vol O :: on the time scale with the @@ keys

wm—-p{>

<I-I_I_-h..l'.n'l

m After selecting 3V

Fur] 17/04/01 11:24 oo

ARNARRAE:
LA A e
WV
=300 U U

<t=200ms V1= +2 W2= +266 W3= -222 >
,_@ ,@ :3— This key allows the user to return to the transient selection screen

J00




m  After selecting L1

P 1704001 11:25 oo ] 17/04/01 11:25 oo
17 /04/01 11:22:33 17 /04701 11:22:33
i <r
290y T 290 T
304 A S04 A
v 3V
48 48
L1 L1
0 L2 0 L2
/ w L3 L3
v R
-30 =30
-230 -230
<4=453ms V= -6 = -26 s =453ms V= BB = -2 >

These keys allow the user to change the time scale (screen
display of 4, 2 or 1 periods) centered on the cursor, which
can be moved with the @@v keys, giving, for example,
the next screen by pressing on @

All the transients stored can be exported to a PC equipped with the “QualiStarView” operating software.

4.5 Alarms Mode

- Press on the display mode key /7,
- The next screen presents the various alarms stored.

Note: The threshold values must first have been programmed in the {Jmy mode
¥ GO launches alarm capture
M,  stop alarm capture

BEH  poub deletes all stored alarms

Alarm target

measurement parameter surveyed
maximum or minimum amplitude
Alarm duration

Alarm memory status

£

< q7oamt 127 Ttk Tazae b fas T Selection of alarms with the == keys
11:28 |L1 | |Urm3| | 0w | |1324ﬁ3 | =
It hthal [ 343 1 s |
:U : :Uthd: : 350% : :1 3 : ;E Display of alarms within a period of time with
L1| |&rms| | 14 158553 L1
[L2] [&rms| [1&4 | [1s3gss | L2 the (€53)) keys
11:23 LI ||Arms| |04 | [1s9g | L3
|L2| [Arms| | 04 | [TsSms | 5
L3 (Arms) | O | 158m0s |
| |

|L1 | |Urm3| | 109y |333F‘ﬁs

CEHESL RN

Note: All the alarms recorded can be exported to a PC with the operating software. Up to 4096 alarms can be captured.

A The Alarm values for PF, DPF, tan ¢, W, VAR, are absolute values.



4.6 Recording Mode

This mode enables all the parameters previously configured in the {Jmlily mode to be recorded.
The function keys available in this mode enable:
- anew record to be made with =

- an record to be displayed with g
- an record to be deleted with i)

m  Saving selected parameters

L 117 04/01 14239 o0z

This scale allows a current record to be displayed
HEW RECORDING

e h Press on the @@ keys to select the parameters and on the

<A > i

== keys to modify them.
START D25/00/M 17:58
END D2808/mM 17:49

|

|

| - Modification of the configuration number with the % keys
|
PERIOD 1 min |
J

(CONFIG 1, 2,3 or 4)

- Modification of the dates with the % keys

- Entering of the record name with the % keys which scroll
through the alphabet and numbers

Recording
Validate with the Q key

The possible averaging integration periods are:
1 sec, 5 secs, 20 secs,
1 min. 2 mins or 5 mins

Note: the start and end dates are adjusted according to the chosen period of integration.
m  Selecting or deleting a record

Press the mode key:

The screen below can be accessed with the |3“‘r key and displays a record previously stored in the memory.

_Ew

SELECTION OF RECORDING

Displays the memory occupied by previous records

To select:
TEST 25/07/001 1758 - In progress Press on the @Q keys to select the record required and
A0 1870700 11:24  =15707/01 11:45 date with the o
Kl 12007400 1441 >12/07/01 16:40 validate wi @ y
or to delete:
select the record to be deleted with the == keys and press
on EEF | validate with Q
& a8 &

Tip!: It is possible to display a measurement being recorded by selecting the name of the recording. To refresh the screen, press
the mode key [=—c| (caution: loss of cursor position and zoom,).

The instrument automatically makes a correction if the programmed dates and times do not match:

- the current date

- the current time

- the set integration period

It is recommended to set multiple times:

- of 2 for 2 mins

-of 5 for 5 mins

Note: the instrument automatically corrects the start and end time in order to improve the readability of the time scales of the
recording mode (graph representation).



m  Selecting a graphic display for recorded measurements

Recordings of measurements are displayed in graphic form

Selecting the STATION 1 record (see “selecting a record”) gives access to the screen below which allows the selection of the
measurement to be displayed:

17040 1439 Rioow
RECORDING TEST 1%}
_______________ - Indication of recording conditions
I START 125700500 17:58 )
| |
| |
, END 125700701 1827
PERIOD 1 mn These keys enable direct selection of the measurement to be
displayed.
SELECTION OF MEASUREMENT TO VIEW A series of short presses on the “../..” key enables the_user
to scroll through the measurements selected when this
Fr—— — — — — — — — — = | record was programmed.
| F Urms  Uthd Ucf Yrms ! |
- _

m  An example of the graphic display of V RMS measurements
- When the V RMS key is pressed, the following screen is displayed:

1700401 14:35 oo

17704001 14:13:40 .
Display of the average voltage for each of the 3 voltages, hour-

F————
L‘u‘rms @ 2047v 2 2034v 3 2040 'u'_l by-hour by moving the cursor with the @@ keys.
Ty ———————— PG | |
- Selection of the 3 phases or each phase separately with the
|
ju == keys
L2
2100V L3 |
LY

> 10 15 20 25 3a

i@ ,{a ‘__;\ Returns the user to the screen where the measurement to be
displayed is selected

- When the L1 phase is selected, the following screen is displayed:

1700401 14:35 1o
17 /04,01 14:13 :40 Average value on the display period
| — — 7 ) )
Yrmsa N5 « 204.F v < 209 —— Extremes and average values over the display period
I _
2200V 1 s Max. value
3L
L1
L2
00y Average value

200.0v \ .
mn: 10 15 20 25 20 Min. value

"'@ "’6 “'-—:')\ Returns the user to the “Selection of the measurement to view"

A When the display period is different from the averaging integration period:
- The average value is calculated with the sum of each integration period stored.
- The extreme values are the minimum and the maximum integration period during the display period selected with the cursor.



m  Graphic display of average power
After returning to the “Selection of the measurement to view” screen with the ../.. key and pressing on the W key, the user obtains:

1704 1435 ooz
17 /04/01 14:13:40
-
+3.881 kw
. L —— _—
+4000 E ~
=
L1
L2
+3300 L3
A
+3300
mn> 10 15 20 25 30

~AB

Ao O

®  Energy measurement for a determined period

17/04/01 14:39  H1oow
_____________ -
+7552 wm
LE
R A
L1
L2
+3900 L3
A
+3800
am> 10 15 20 a5 30

A O O

\—b

Average value of the active power on the L1 phase, by moving
the cursor with the @@ keys:

Note: Hold the selected key down to switch to fast forward

The energy over a selected period can be deduced from the
average power records:

- Press on the (6.4 function key when the cursor is
positioned on the start instant of the energy calculation

- Move the cursor with the @@ keys to select the end instant

The energy value is displayed, with end dates and times .

In this way, it is possible to make an energy measurement over
several recording ranges in the 4 quadrants.

Note: All the data concerning a recording campaign can be exported to a PC using the software «QualiStarViews.

The | _ 48 and | _43) | keys allow the integration period of the displayed measurement and the graph time-scale to be

changed.
Display averaging period Graph scale
2 hours over 5 days
1 hour over 2 1/2 days
15 minutes over 15 hours
10 minutes over 10 hours
5 minutes over 5 hours
1 minute over 1 hour
20 seconds over 20 minutes
5 seconds over 5 minutes
1 second over 1 minute

Note: The minimum integration period is limited by the recording period



4.7 Screen Memorisation

The key allows 8 or 12 displays to be saved (according to the instrument model) for recall or display later on.

m Along press (about 3 s) on this key freezes the current screen:

— F= | 49.97H 1704/ 0919 100%
The icon is displayed as soon as the operation has/@ : i
finished. (1H2025v 22020v 3 2027 v
This icon is replaced by %3 if there is no space left in the 00y 4

memory to record the photo. /_'\ A
3u

v

\ 3a

1] L1

Note: These screens can be stored on a PC via the \ / L2
QualiStartView operating software. L3

U ”
-300

«t= B0ms W= +276 V2= -140 3= -145 ¥

RMS THD CF WE (888 &

m A short press (about 1 s) on this key gives access to the menu of screens already saved:

-ﬂ q

17404iM 1535 .1["]%

The screen to be displayed is selected with the === keys

e >

e ooz 1
17704701 1127

{ 1704000 1127

170401 1402 To display the screen selected, press on E_'""r then on the
1770401 141 validation Q key.

17450 1435

170400 1439

To delete the screen selected, press on BZ&H then on the

validationg key.

@ &
After displaying the screen saved, press on the Q key again to return to the saved screen menu.

Note: The C.A. 8332 has a maximum of 8 screens - the film is displayed over one column
The C.A. 8334 has a maximum of 12 screens - the film is displayed over two columns



4.8 Printing

The key allows a screen to be printed immediately on a dedicated printer connected to output [

49.97Hz i7rodim o1 fiooe
In the example opposite, one press on the —1 key freezes the /—
(1H2025v 22020v 3 2027 v

current screen, in this case, the icon replaces E a

bargraph indicates the progress of the data being transferred. 300 2

The original E icon reappears when the operation has /ﬂ\ ;G

finished. v
. . \ 3a

The current operation can be stopped - in the event of an 0 L1

error, for example — by pressing on the key again during L2

the data transfer process. L3

U 7

Note: -300

It will take a few seconds for the [E icon to appear. = B0ms W= +276 W2= -140 W3= -145 ¥

The fixed print transmission speed is 19.2 kb. RMS THD OCF L pEmm @

The dedicated printer for the Qualistar is "DPU 414 - SEIKO" (see p 41)

4.9 Help &

The @ key allows the user to obtain help in the selected language for the current display mode.

] 271070 15:34 oo

PF... Display of PF, DFF and Tan Example:

w ACt!VE FroeEr While the @ display is in use, one press on the @ key

Wh Active energy consumed displays the information opposite.

VAR Feactive power
VYABh  FReactive energies consumed
Va Apparent power
Vah Apparent energy consumed
O’ Start of cumulated energy metering

A To exit Help mode, press once on the @ key.

[”_-']9 End of cumulated energy metering
W Reinitialization of cumudlated energy metering
245 Choice of measurement target {3L,L1,L2,L3 Sigma)

4.10 QualistarView software
The QualistarView software is running on Windows 9x, NT4, M e.

Run Setup.exe

Setup of serial communication:

- On the Qualistar (see Setup mode)

- On the QualistarView software (option / communication)

Nota: the communication speed must be the same on the Qualistar and the "QualistarView" software.



5. GENERAL SPECIFICATIONS

5.1 Dimensions and weight
m 240 x 180 x 55 mm m 2,1 kg with batteries

5.2 Power supply

®  AC mains supply

With an internal mains adaptor

Range for use: 230 V AC +20% and 110 V AC +20%
Max. power: 30 VA

m Battery power

Allows the instrument connected to the AC supply to be used in the event of a power interruption.
Type: NiMH 3800 mAh

Output: 4-wire (2 for temperature probe)

Rated voltage: 9.6 V

Charge time: approx. 3 hrs 30 mins

Temperature for use: +10°...+50°C

Recharging temperature: 0°...+40°C

Storage temperature: -20°...+50°C

The battery starts to charge when the mains supply adaptor is connected.
When the battery is charged, the instrument uses the current supplied via the mains supply without drawing on the battery.

5.3 Climatic conditions

5.3.1 Environmental conditions

A

95
90

[] Reference range
75

] Range for use
O U ] Storage range

45

Relative humidity in % RH

10

Y

-20 0 20 26 35 50
Temperature in °C

5.3.2 Altitude

Use: 0..0.2000 m
Storage: 0...10 000 m

5.4 Compliance with international standards
5.4.1 Electrical safety (as per NF EN 61010-1)

- Double insulation:

- Measurement category: Il

- Pollution level: 2

- Assigned voltage: 600 V RMS

5.4.2 Electromagnetic compatibility and sensitivity

- Immunity: as per NF EN 61236 - 1 amend.1 - Electrostatic discharges: as per IEC 1000-4-2
- Radiation field resistance: as per IEC 1000-4-3 - Fast transients resistance: as per IEC 1000-4-4
- Electric shock resistance: as per IEC 1000-4-5 - Conducted RF interference: as per IEC 1000-4-6

- Emission as per NF EN 61236 - 1 amend.1 - class A

5.4.3 Mechanical protection

- Operating position: Indifferent - Rigidity: as per NF EN 61010-1

- Impacts: as per NF EN 61010-1 - If dropped: as per NF EN 61010-1
- Impermeability: IP 50 as per NF EN 60529 (electrical IP2X for the terminals)



6. FUNCTIONAL CHARACTERISTICS

6.1 Reference conditions

Influence parameter

Reference conditions

Ambient temperature

23°C £ 3K

Humidity

45% RH

Atmospheric pressure

860 to 1060 hPa

Phase voltage

230V rms and 110 V rms £2% without DC

Clamp current circuit input voltage

0.01V <I<In=1Vrms without DC (< 0.5%)

Ampflex current circuit input voltage

3.9mV <1 < In =118 mV rms without DC (< 0.5%)

Current input voltage detection threshold

0.001 In

Frequency of electricity network

50 and 60 Hz 0.1 Hz

V/I phase shift

0 degree or 90 degrees

Harmonics

<0.1%

The uncertainties given for power and energy measurements are maximum for Cos ¢ = 1 or Sin ¢ = 1 and are typical for the other

phase shifts.

6.2 Electrical specifications
Sampling frequency: 12.8 kHz per channel at 50 Hz (256 samples per period)

6.2.1 Voltage inputs

= Operating range: - phase — phase: 830V RMS
- phase — neutral: 480 V RMS

= Input impedance

1 340 kQ between phase and neutral

= Admissible overload : 1.2 Vn permanently
2 Vn for 1 sec

6.2.2 Current inputs

- Operating range: 0-1V
- Input impedance:
- Admissible overload: 1.7V

6.2.3 Characteristics, excluding current sensors

100 kQ for the clamp circuit and 12.4 kQ for the AmpFLEX circuit

(A RMS, Adem)

1A if1=21000A

Measurement Measuring range Display resolution Error in the reference range
Frequency 40...69 Hz 0.01 Hz +0.01 Hz
Single RMS voltages
(V RMS, Vdem) 6V...480V 0.1V +0.5%
RMS composite voltages
(U RMS, Udem) 10 V...830V 0.1V +0.5%
DC voltage component 6V...100V 0.1V +1%
Single Peak voltages
V... \% 1v +(1% +5V
(Vpp, Vpm) 6V...680 (1% +5V)
Peak composite voltages
10V..1 \% 1V +(1% +5V
(Upp, Upm) OV...1360 (1% +5V)
AmpFLEX circuit RMS currents 0.1 A if1 <1000 A
Imax/1000...Imax +0.5%

AmpFLEX circuit RMS currents
(Arms, Adem)

Imax/1000...Imax

0.1 Asil<1000A
1 Asil=1000A

+(0.5% +1A)

Clamp
AmpFLEX

02<Cos®<0.8
05<Cos®<0.8

DC current component Imax/1000...Imax/10 0.1A +(1% +1A)
Peak Current
+(19

(App, Apm) 0...2 x Imax 1A +(1% +Imax/200)
Peak factor
(Vef, Uct, Acf) 1.00...9.99 0.01 +(1% +0.02)
Active Powers (W) 0...9999 kW 4 digits (10000 counts)

Clamp and AmpFLEX Cos ©>0.8 +1%

+(1.5% +10 counts)
+(1.5% +10 counts)




Measurement Measuring range Display resolution Error in the reference range
Reactive Powers (VAR) 0...9999 kVAR 4 digits
Clamp Sin®>0.5 +1%
0.2<Cos®<0.5 +(1.5% +10 counts)
Reactive Powers (VAR) 0...9999 kVAR 4 digits
AmpFLEX Sin®=0.5 +1.5%
0.2<Cos®<0.5 +(2.5% +20 counts)
Apparent Power (VA) 0...9999 kVA 4 digits +1%
Power factor (PF, DPF) -1.000...1.000 0.001
Cos ®=20,5 +1,5%
0.2<Cos®<05 +(1.5% +0.01)
Tangent (Tan) -1.732...1,732 0.001 +1°
for S > 50 VA
Active Energies (Wh) 0...9999 MWh 4 digits (10000 counts)
Clamp and AmpFLEX Cos ©>0.8 +1%
Clamp 0.2<Cos ®<0.8 +1.5%
AmpFLEX 05<Cos ®<0.8 +1.5%
Reactive Energies (VARh) 0...9999 MVARh 4 digits
Clamp Sin®>0.5 +1%
0.2<Cos <0.5 +1.5%
Reactive Energies (VAR) 0...9999 MVARh 4 digits
AmpFLEX Sin®=0.5 +1.5%
0.2<Cos ®<0.5 +2.5%
Apparent Energy (Vah) 0...9999 MVAh 4 digits +1%
Unbalance (Vunb, Aunb) three phase supply 0.1% +1%
Phase angle (V/I; I/1; VIV) -179°...+180° 1° +2°
Harmonics ratios
F =40 to 69 Hz
0, 0,
(V RMS > 50 V) orders 1..50 0.1% +1% +5 pt
(RMS > Imax/100)
Harmonics angles
F=40to 69 Hz orders 1..25 10 +3°
(V RMS >50V) orders 26..50 +10°
(RMS > Imax/100)
Total harmonics ratio Limited harmonics
0, 0,
(Vthd, Athd, Uthd) at order 50 0.1% 1% +5 pt
Current K factor (Akf) 1..99.99 0.01 +5%
Voltage flicker (Vflk) 0.00..9.99 0.01 +5% +5 pt

6.2.4 Nominal range of use

Harmonics: THD (1) : 40%
THD (U) : 20%

Magnetic field: 0 to 400 A/m

Electrical field: 0 to 3 V/m

6.3 Specifications of the sensors (with C.A 8332/34)

B Specifications of the C193 sensors (Accessories)

= Nominal range:

1000 A AC for f<1 kHz

= Measurementrange: 3 Ato 1200 A AC (I > 1000 A not permanent)

= Input/Ouput ratio:

1 mV AC/AAC

= Maximum clamping capacity: 52 mm
= NF EN 61010-2-032, 600V, CAT Ill, POLL 2




» Reference conditions

Ambiant temperature 23°C 3 K
Humidity 20% to 75 % of RH
Frequency 48...65 Hz

Distortion factor

Magnetic field of external origin

< 40 A/m (earth's magnetic field)

= Error in the reference conditions *

Primary current (in A AC) 3..10A 10...100 A 100...1200 A
Accuracy . < 0.8% < 0.3% <0.2%
(as % of the ouput signal)

Phase shift (in °) <1° <0.5° <0.3°

* Make a logarithmic interpolation between each specified value

= Variations in the nominal working range (as % of the ouput signal)

Ambiant temperature from -10°C to +50°C

< 200 ppm/K or 0.2% per 10 K

Humidity from 10 to 90%

<0.1%

Frequency in relation to accuracy

30...48 Hz : < 0.5%
65...1000 Hz : < 1%
1..5kHz : < 2%

Positions of the cable in the jaws

< 0.1% for f <400 Hz

Adjacent conductor carrying

superimposed on the nominal current

a 50 Hz AC current <0.5mA/A
Distortion of crest factor < 6 < 1%

and current < 3000 A peak

Distortion DC current < 15 A <1%

= Overloads : Frequency derating beyond 1 kHz :

I max <1000 A x

= Nominal range:

1
f (kHz)

B Specifications of the MN93 sensors (accessories)
200 AAC forf <1 kHz

= Measurementrange: 2 Ato 240 A AC (I > 200 A not permanent)

= Input/Ouput ratio: 5mV AC/AAC
= Maximum clamping capacity: 20 mm

=« NF EN 61010-2-032, 600V, CAT Ill, POLL 2

= Reference conditions

Ambiant temperature 23°C £3 K
Humidity 20% to 75 % of RH
Frequency 48...65 Hz

Distortion factor

< 1% without superimposed DC current

Magnetic field of external origin

< 40 A/m (earth's magnetic field)

Error in the reference conditions

< 1% without superimposed DC current

Primary current (in A AC) 2.10A 10...40 A 40...100 A 100...240 A
Accuracy , <5%+5mV | <25%+5mV| <2% +5mV | <1% +5mV
(as % of the ouput signal)

Phase shift (in °) <15° <3° <3° <2°




= Variations in the nominal working range (as % of the ouput signal)

Ambiant temperature from -10°C to +50°C <150 ppm/K or 0.15% per 10 K

Humidity from 10 to 90% <0.2%

Frequency in relation to accuracy 40 Hz...1 kHz : < 3%
1...10 kHz 1<12%

Positions of the cable in the jaws <0.5% to 50/60 Hz

Adjacent conductor carryin

a SJO Hz AC current Yo < 15 mA/A

Distortion DC current <20 A < 5%

superimposed on the nominal current

Distortion of crest factor < 3 <3%

and peak current =200 A

= Overloads : Frequency derating beyond 1 kHz :

I max <1000 A x

1
f (kHz)

B Specifications of the Amp  FLEX A193 (accessories)
= Nominal range 13000 A AC
= Measurementrange: 10 A to 3000 A AC

= Input/Ouputratio  : 140 mV AC/3000 A AC at 50 Hz

Note : the ouput is proportional to the amplitude and the frequency of the measured current
= Diameter of the sensor: 140 mm & / length 450 mm or 250 mm & / length 800 mm
= NF EN 61010-1 and 2 (electrical safety) 1000 V, CAT I, POLL 2

= Reference conditions

Ambient temperature 18°C a 28°C
Humidity 20% to 75% of RH
Position of conductor in the sensor centered

Continuous magnetic field

< 40 A/m (earth's magnetic field)

External alternative magnetic field

none present

External electric field

none present

Frequency

from 10 Hz to 100 Hz

Type of signal measured sinusoidal

= Error in the reference conditions
Primary current (in A AC) 10 A...100 A 100 A...3000 A
Accuracy (as % of the ouput signal) < 3% <2%
Phase shift at 50 Hz (in °) <1° <0.5°

= Variations in the nominal working range (as % of the ouput signal)
Influencing factors Influence range Error
Temperature -20°C to +60°C 0.2% per 10 K
Relative humidity 10% to 90% RH 0.5%
Frequency response 10 Hz...20 kHz 0.5%
Position of conductor in clamp Any position on the internal perimeter 2%

of the undeformed sensor

(4% near the latching system)

Adjacent conductor carrying
an AC current

Conductor in contact with the sensor

1%
(2% near the latching system)

= Rated calibre: 1000 A AC, 1400 A DC

B Characteristics of PAC93 sensors (accessories)

= Measurement range: 10 A to 1000 A AC, 10 A to 1300 A reak AC+DC

Input/output ratio: 1 mV/A

= Maximum clamping capacity: one 39 mm @ cable (two 25 mm @ cables), a 50 x 12 mm busbar section
= NF EN 61010-2, 600V, CAT Ill, POLL 2 or 300V, CAT IV, POL 2




» Reference conditions

Temperature

18°Cto 28°C

Relative humidity ratio

20% to 75% RH

Battery voltage

9V 0.1V

Position of the conductor in the sensor

centered on the clamp marks

Magnetic field

DC magnetic field

AC external magnetic field

none

External electrical field: none

Frequency range <65 Hz

Type of signal measured sinusoidal

Intrinsic error in the reference range

Primary current 10 A...100 A 100...800 A 800...1000 A AC
800...1300 A rPeAK

Accuracy <1.5% +1 mV <3% <4%

Primary current 10...200 A 200...1000 A

Phase angle <2° <2°

= Variation in the rated utilisation range (to be added to the reference range error)

Influence parameter Influence range Error
Temperature for use 18°C....28°C ZERO:<0.2 A/IK
SCALE: <300 ppm/K or 0.3%/10 K

Battery voltage 6.5Vto 10V <1AN

10% and 90% RH < 0.5% of the reading
Position of a 20 mm @ 20 conductor DC at 440 Hz < 0.5% of the reading

DC at 1 Hz < 1% of the reading

DC at 2 Hz < 3% of the reading

DC at 5 Hz < 10% of the reading
Live adjacent conductor 50 and 60 Hz <10 mA/A AC (23 mm from the clamp)
External field 400 A/m <13A
Rejection in common mode (in AC) 50 to 400 Hz > 65 dB
Remanence in DC +1300 A DC at <4 mAJA

-1300 A DC
Frequency of the measurement signal 65 Hz to 440 Hz -2%

440 Hz to 1 kHz -5%

1 kHz to 10 kHz -4 dB

B MAINTENANCE AND CALIBRATION OF CAPTORS
- Clean with a sponge moistened with soapy water and rinse in the same way with clean water, then dry it quickly.
- Keep the jaw gaps of the clamps (MN93, C193 and PAC 93) perfectly clean using a cloth; slightly oil the visible metal parts to
avoid rust.
- Check the calibration every 2 years.



7. MAINTENANCE

A For maintenance, use only specified spare parts. The manufacturer will not be held responsible for any accident occuring
following a repair done other than by its After Sales Service or approved repairers.

7.1 Recharging the battery

& The instrument’s batteries are charged when it is connected to the AC mains supply.
For safety and trouble-free operation of the charger, the battery must be changed when de-energised with the equipment
turned off and there must be a delay of at least one minute without the battery being connected.
Do not dispose of the battery on a fire.
A Do not expose the battery to heat exceeding 100°C.
Do not short circuit the battery terminals.

7.2 Cleaning the housing

Clean the unit with a cloth and a little soapy water. Clean off with a damp cloth.
ﬂ Do not use solvents.

7.3 Calibration testing
ﬂ It is essential that all measuring instruments are regularly calibrated.

We advise you to check this instrument at least once a year.
For checking and calibration of your instrument, please contact our accredited laboratories (list on request) or the Chauvin Arnoux
subsidiary or Agent in your country.

7.4 Repairs

Repairs under or out of guarantee
Please return the product to your distributor.



8.TO ORDER

®m Power Quality Analyser: ...l |C|A | 8 | 3 | 3 | 2| | | | | |

| LT
[clals]3]3]4] (11 LCIJCTI0]

Instrument comes complete (as per grill) with:
- 1 QualiStarView software

- 1 DBYF standard optical lead

- 4 x 3m leads fitted with banana plugs

- 4 crocodile clips

- 1 mains lead

- and these operating instructions

= Versions
[ L= od o PPN F R
INTEINALIONAL .....eieiei ettt e e e e e e e e e e et e e e e eeaes I N

= Current sensors in a shoulder bag

[N (o T PP PP X X
Set of 3 x C 193 clamps (1000 A - @ 52 IMM) ...vviiiiiiieiiiie et C X
Set of 3x AmpFLEX A 193 (3000 A - @ 140 mm / 450 MM [ONQ) ..eeviivvviiriiieeiiiieeiee e A1l
Set of 3 x AmMpFLEX A 193 (3000 A - @ 250 mm / 800 MM 0NQ) ...veeivvierieriiiieiiieniee e sieeniee s A 2
Set of 3 X MN 93 clamps (240 A - @ 20 MM) .oeoiieiieiiiieee e M N
Set of 3 x PAC 93 clamps (1400 A - @ 42 MIM) ..eeviiiiiieiiiie et P A

= Languages of operating instructions

=] 0o PSPPSR F R
ENQGliSh (DY AEFAUIL) ...t G B
(=T o > o PSS A L
L1 = U PP EURT ST I T
SPANISI ..ot E e r et n e E S
[ (U o U= PP PUPPRUPTRURRN P T

= Mains lead 2P

French, German or Spanish (DY default) ............oooiiiiiiii e e F

L 0T | L [PPSO PP R SOPPPPTNt G

1= 1= U SO PRSPPSO I

TS O RPTPROPR C
Or:
Power Quality Analyser C.A 8332-F With MIN CIAMP ..ccoiuuiiiiiiiiiiice et e e snbee e P01.1605.01
Power Quality Analyser C.A 8334-F With MIN CIAMP ...coiuuiiiiiiiiiiiee ettt e e anbeeens P01.1606.01
Power Quality Analyser C.A 8332-F With AMPLEX ...ccuuiiiiieieiiiee ettt ettt e e et e e enee e e nnnee s P01.1605.02
Power Quality Analyser C.A 8334-F With AMPLEX ...ccuuii ittt ettt ettt e et e e s nee e e nnaee s P01.1606.02
Power Quality Analyser C.A 8332-Int With MN CIAMP .....uviiiiiiiiiiie ettt e e snbeeens P01.1605.03
Power Quality Analyser C.A 8334-Int With MN CIAMP .....uviiiiiiiiiiie et e e e anbeeeens P01.1606.03
Power Quality Analyser C.A 8332-INt With AMPFLEX .....ooi ittt ettt e e et e et eesnneee s P01.1605.04
Power Quality Analyser C.A 8334-INt WIth AMPFLEX .....ooo ittt ettt e bt e ettt eesnaeee s P01.1606.04
= Accessories
S OF 3 X C LO3-F CIAMPS .ottt e ket h e e et e e ket e st e e bt e e e ab et e e e e e b e e et e e e P01.1203.27
St OFf 3 X MN O3-F ClAMPS ..ottt etttk et e e st e et e ek e e ekt e e st e e ns e e e et e e e nn e e e P01.1204.22
Set of 3AMPFLEX AL93 = F @ 450 MM ..eeiiiiiiieeiiieeeitiee e siee e e tee e e steeeessaeeeanteaeasaeeessaeeaanteeeanseeeeaseeeeanseeeansaeessnseeansenennnes P01.1205.35
Set of 3AMPFLEX AL93 - F @ 800 MM ...eiiiiiieeiiieeeitiee e etieeeasteeesteaeestteeeasteeesnssaeasseeeaanteeesnseeeassaeeaanseeeansneesnnseeeaseeennnes P01.1205.36
St OFf 3 X PAC 93-F CIAIMPS ...ttt e et e ettt e e et ekt e e st e s e e e e br e e e e e P01.1200.76
St Of 3 X C LO3-INT CIAMPS ...eeeeiitiieiet etttk e et e st e e bt e ek et e e e e ekt e e s e e e nsne e e e br e e e nne e e P01.1203.21
Set Of 3 X MN O3-INT CIAMPS ...t b et e et e et et e et ekt e e st e e s et e e b e e e anne e e e P01.1204.23
Set of 3AMPFLEX A 193 = INt @ 450 MM ..iiiiiieeiiiie et eee et e et e st e e st e e e seeeesseeeeanteeeasaeeeasaeeeanseeeansneessnseeeanseeeanns P01.1205.23
Set of 3AMPFLEX A 193 - INt @ 800 MM ..eiiiiiieiiiieeitiee e eiee e et e et e e ettt eesteeessaeeesseeeeanteeeasaeeeasaeeeansseeansneesanseeeanseeeanns P01.1205.24
Set Of 3 X PAC 93-INT CIAMPS ..ottt ettt e et e ettt e s et ek e e e est e e s et e e b e e e nne e e nenes P01.1200.77
N O K1 ) Q=T F= T (o] U o1 T OO PPR P PPPP PP P01.1019.59
Shoulder bag fOr NPB CADIE ........cc.iiiiiiii ettt e bt e st e e s e et e e e e e P01.2980.51
Shoulder bag for INSIUMENT NP2L ..ottt e et e s et e s r e e e aab et e sbn e e s nnneeeasneeenaes P01.2980.55



= Spare parts

4 Leads with banana plug RD + BL + GN + YE ...ccciiiiiiiiiiiiie et see e stee st e e stee e asteeesneae e snaeeeasteesnneeeanneeaeanseeeans P01.2951.91
4 Leads with banana plugs RG + NR + BL 4 BC .....ooiiiiiiiiiiiiiii ettt e e P01.2951.33
Crocodile ClIPS RD + BL + GN F YE ....uiiiiiiitiiiit ettt ettt h et h ettt ekt et ek et e bt e et e e b et et e e sbe e e nbeeabeennbe e P01.1019.62
Crocodile ClipsS RG + NR + BL 4 BC + VJ ..ottt ettt e e P01.1018.49A
(0= T4 YT [o T o= Vo [\ A PP P PO T PP TPRPPPPP P01.2980.56
(O 1 G [ - o L PP P UPR TR OPRPRRPR P01.2980.57
(O e I = { D =Ty o TP TP PUR PP P01.1203.22
(O e I =Y Qo - 11 o PPV P PSPPI P01.1203.23
(O e I I 1\ ol =T o T L TSV U PR UPROPRTPPN P01.1203.24
(O e I I 4 o1 =Ty T o PP P USRI P01.1203.25
(ORI = I o1 - Ty oo O TR U PRSPPI P01.1203.26
NI LI = B ol - 33 O E PO PR PR P01.1204.24
NI Tl = el =Ty o T TR OPROPRTR P01.1204.25
TN R € Nl =T oo TR PRTOPRTRO P01.1204.26
NI I ol P-4 o o T TR PRTOPRTRO P01.1204.27
YN TR = o3 = oo SR OPO PR OPR TR P01.1204.28
A O I = { B o =Ty ] o T PP PPRO PP P01.1200.78
A O I I =1 Qo Ty ] o U P TP P P OPRTRON P01.1200.79
A O I I €1 N ol F- Ty o TP ST U VST PPRO PSP P01.1200.80
A O I I g o =y o O PP PP PR P01.1200.81
A O I R =] I o1 - 1y o OO P TP UP PR P01.1200.82
AMPFLEX AL93 @ 450 MM RD ...ttt b e bbbt e h st ekt e e hb e e bt e e s bt e be e eh bt e ke e ebeeesb e e nbeeenneenbeas P01.1205.25
AMPFLEX AL93 @ 450 MM BK ...ttt h et h et bt ek b e bt e b bt e bt e e bb e e b e e ebe e e a b e e nbe e ann et P01.1205.26
AMPFLEX AL93 @ 450 MM GN ..ottt ettt b e etk eea b e e b et o2 bt e b et e s bt e ebe e e h bt e e beeebeeeab e e nbeeenneenbees P01.1205.27
AMPFLEX AL93 @ 450 MM YE ...ttt ettt b ettt b e s bt ek e e et e e b bt et e e bb et e e be e e st e e nbeeanneenbeas P01.1205.28
AMPFLEX AL93 @ 450 MM BL ..ottt ettt h et h et bt e kbt e bt e b bt e bt e e bb e e ke e be e esb e e beeanne e b P01.1205.29
AMPFLEX AL193 @ 800 MIM RD ..ottt ettt e ettt ek e e et e ekt e e e sbe e e e e e e et b e e nane e e s ne e e e anreeenas P01.1205.30
AMPFLEX AL93 @ 800 MM BK ...ttt ettt bbb et bt e kbt e bt e b bt ekt e nbb et eeebeeesb e e beeenne e b s P01.1205.31
AMPFLEX AL93 @ 800 MIM GN ..ottt ettt et bt e e sttt e et e e bt e ekt e e et e e ne e e et b et nnne e e e nneeeasreeeas P01.1205.32
AMPFLEX AL93 @ 800 MM YE ...ttt ettt bbbt e s bt e ket e et e e b bt et e e b bt e bt e beeesb e e nbeeenneenbeas P01.1205.33
AMPFLEX AL93 @ 800 MM BL ...ttt ettt btk h et bt e kbt a bt e b bt et e e e bb e ekt e be e e hb e e beeanbe e b P01.1205.34
RS232 DBOF OPLCAI IEAA .....eiiiiiiiiiei ettt et e et e e et e ek e e e e b et e e b e e e nn e e e anre e e P01.2951.90
Ni-MH 20 W DAEEIY PACK ....ce ittt etttk e e st e e e st e et e e e enne e e sne s P01.2960.23
NIi-MH 35 WH DALEIY PACK ...ttt ettt e bt ea e e st e et e e e e e e sneee s P01.2960.24
2P BEUR MAINS TEAU ...ttt ettt ekt a e e ot e ek et e e b et e ekt e ek et e ns et e et e e e enne e e P01.2951.74
PrINtEr DPU 414 - SEIKO ....uiiiiiiiiit ettt ettt ekttt b ettt ekt £ £ ekt b £ ookt e bt e e b b e e bt e bt e e s bt e be e e st e e sbeeenbeenteas P01.1029.03A



9. APPENDIX

9.1 Front view of the instrument

RMS e O




9.2 Mathematical formulae used to compute the various parameters

m Half-period voltage and current RMS values

2 Zérosuivant

m H n:Zerzl [i ][n]2 Single rms voltage half-period i + 1 phase

vdenf]= J

) 2 Zéro suivant. 5 .
Ud = —_—— D U - : H b} + 1
enfi] \/ NECHPER n:zzem [i]n]" compound rms voltage half-period i + 1 phase [
2 Zéro suivant 5
Adenfi]= . |————0O i neriod i
enfi] \/ NECHPER nzzeroA[l][n] Rms current half-period i + 1 phase

NECHPER : number of samples by cycle
n : sample (0; 255) i : phase (0; 1; 2)

Min / max values for voltage and current

Vmaxi]=max( Vdenfi] ) , Vmifi]= min( Vdefn] ), Vavg = 1/600C Vdem [i]
Umaxi]=max( Uderfi] ) , Umin]= min( Udep i), Aavg = 1/600& Adem [i]
Amaxi]=max(Adeni] ) , Amifi]= min( Adefn] ) (Avg calculation on 1 s)

Peak values for voltage and current

Vpp[i]=max(V[i][n] ) , Vpnfi]=min( ][ ) ] 0..NECHPER}1

Upp[i]=max(Ui][n ) , Uprfi]=min( P h) & 0.NECHPER}1
App[i]=max(Afi][n] ) , Apnfi]=min( A ][] ) ] 0..NECHPER}1

Peak factors for current and voltage.

Vcf [|] = max(Vp;{i],me[i ]) Peak factor single voltage i+1 phase
1 NECHPER-1

NECHPERD ;V[i ][n]2

Uct[i] = max(Upgi}, Upmli) Peak factor phase-phase voltage i+1 phase
1 NECHPER-1

NECHPERD ;U[i][n]z

Acf [I] = maX(Apd:i],Apm[i ]) Peak factor current i+1 phase
1 NECHPER-1

0y Aiflnf

NECHPER &

1 sec RMS values for voltage and current

1 NechSeel

vrmdi]= \/ NechSecD IZ)\/[i][n]2 Single rms voltage i + 1 phase

1 NechSeel

Urmgi] = \/ NechSecD ;U [i ][n]2 Compound rms voltage i + 1 phase +1



1 NechSeel

Arms{l] = \/mc z A[ ][n] Rms current i + 1 phase

Amd3] = \/ NechSec Z (AO][n]+ A+ A2[ * Neutral rms current

NsamSec: Number of samples in a second (multiple of NSAMPER)

m \oltage and current unbalance

2Tt

- %(VF[O]J’aD‘/F[]]Jf & OVH J) Direct voltage (complex notationlexe a=e

= }(VF[O] +a’ DJF[]] + aDVF[ Q) Reverse voltagee
vunb = Vrms | ! _|Arms |
\Vrms,| _|Arms+|

m  THD calculation

\/ZVham{ K \/ZUhamﬁ'] [ \/ZAham{
R v o R LVt 1 e R vy o7

i : phase (0; 1; 2) n:rang (2...50)

m  Calculation of harmonic bins  (see p 11 FT/2)

By FFT (16 bits) 1024 samples on 4 cycles without windowing (CEI 1000-4-7). From real and imaginary parts, each bin ratio is
calculated on each phase Vharm[3][51], Uharm[3][51] and Aharm[3][51] in proportion to the fundamental value and the phase
angles Vph[3][51], Uph[3][51] et Aph[3][51] between each bin and the fundamental.

This calculation is done with the following principle:

module in % : Mod, = %Xloo angle in degree: @, = arctar%%

Ebk |bl<+lak|_\/ak+bl<
1 1024 ) k
%1 512 F xsm%nzswwkﬁ

O
with | 1 1024 H
F xco%sw&
75 5122 ‘0
] 1 1024
L, =
0° 10244

k

ck is the amplitude of the component with a frequency fk = Z f1

Fs sampled signal

co is the DC component

k is the ordinal number (spectral bin)



m Distortion factor calculation (DF)

Two global values giving the relative quantity of harmonics are computed: the THD in proportion to the fundamental and the DF
in proportion to the RMS value.

ZVham{l IInf ZUharn{l Inf ZAham{l Inf
J vharfi] “thd']'J Onartil] A”‘d[']'J anarli]

12 1 50 1
Vet [] \/ ZVham{| Jlnf . \/2;Uharn{l][n] - \/ ZAham{l Inf

vrmdi] Uarl]= Urmgi] Armdi]

Multiplying the voltage harmonic factor with the current harmonics factor gives the power harmonic factor. Differentiating voltage
harmonic phase angle with current harmonic phase angle gives power harmonic phase angle.

VAharm[3][51] , VAph[3][51]

vthd[i] =

A

m K factor

n=50

z n? DAharnf [ i’

Akf[i] = = K factor for the i + 1 phase

3 Anarf

n=

m Different power levels 1 sec

wii]=

VA[i]=Vrms][i |[Armdi ] Apparent power i + 1 phase +1

NechSeel

ZV[ [In]CAi][n] Active power i+ 1 phase -1

NechSec

1 NechSeel

VAR[i] NechSec zVF [n NECHPER 4]D AFE ][ I]1 Reactive power i + 1 phase F1

ou VAR[i]= \/VA[i " -WI[i]* if computation method with harmonics jues

m Various ratios
Wi
PHil= L4
1= VAT
DPHi]=cos@i]) i+ 1 phase displacement factor L
Tar| i] = tan(@(i]) i + 1 phase tangent

i + 1 phase power factor 1

NechSeel

2 VELn]CAFTin]

cos@(i]) = = Cosine angle between voltage fundamental and i + 1 phase @@rert

JZVF (IS AR




PF[S] = PF[0]+ PF[l] i PF[Z] Total power factor
3

op3] = PPAOL DPAI+ DPA2] o gt factor

3
Tar{3] = Tar{0]+ Tajl] * Tar{z] Total tangent
Various types of energy
1< W] . |
Whli|=) — Active energy i + 1 phase
1= 3600 ~ Actveeneayiriphas

VAh[i] = \L([JI(]) Active energy i + 1 phase

Tint

. VAR( .
VARhL[i] = Tz TO[OI] pour VAR[i]=0  Reactive inductive energy i + 1 phase
int

. VAR( | .
VARNC[i]= Tz TO[OI] pour VAH i]< 0 Reactive capacitive energy i + 1 phase
int

Wh[3] = Wh[0] + Wh[1] + Wh[2] total active energy

VAR[3] = VA[O] + VA[1] + VA[2] total apparent energy

VARNOCI3] = VARNhCI[O0] + VARNC[1] + VARNC[2] total reactive capacitive energy
VARIL[3] = VAROL[0] + VARNL][1] + VARhOL[2] total reactive inductive energy

m Hysteresis
Hysteresis is a filter principle often used after threshold detection stage. A correct setting of hysteresis value avoid repeated
state changing when the measure is varying close to the threshold.
The event detection is activate when the measure is going over the threshold but it can only be deactivated if the measure goes
under the threshold minus the value of the hysteresis.
The default hysteresis value is 2% of the reference voltage but it may be set in the range of [1%, 5%] depending of the voltage
stability on the network.

- Swell detection

+1

i+1

/\ Threshold of swell = 120% Uref

Hysteresis = 2% Uref \/
v Level to go back = 120% - 2% =

/ \ 118% Uref

Swell duration

\ 4

- Sag or interruption detection

Duration

\ 4

\ / Level to go back = (x% - 2%)Uref
Hysteresis = 2% Uref /\ /
\/ Threshold = x% Uref




9.3 Setup DPU 414 printer
To setup the DPU414 printer, press ON and On Line at the same time.

Continue 7
Write ?

Dir SW-1

1 <(OFF)
2 (OM 3
{ON >
{QOFF
{ON ?
{CFF?
7 (ON
8 (ON

Continue 7
Write ?

Dip SW-2
1

{ON ?

{(ON 2
{ON
(ON 3
{ON
(OFF>
7 (ON 3
8 (ON >

Continue ?
Write 7

Dip SW-3
1 <(ON 2
(ON 2
(OFF?
(ON
{OFF>
(ON
7 (ON 3}
8 (OFF»

Continue 7?
Write ?

4

! Push “0On-line SW’

: Push "Paper feed SW’
! Input = Serial
: Printing Speed = Hish
: Auto Loading = ON
! Auto LF = OFF
: Setting Command = Enable

: Printing
Density
100 %

> Push "On-line SW*

: Push “Parer feed SW’
: Printing Columns = 40
: User Font Back-uer = ON
: Charvacter Select = Normal

. Zevo Nowmal

International
Chawacterﬂ
Set
= France

: Push On-1line SW’
. Push ‘Paper feed SW”

: Data Lensth 8 bits

: Parity Setting No

: Parity Condition = Even

! Busy Contvol H-W Busy
. Baud
: Rate

: Select

19200 bes

: Push "On-1line SW*
. Push ‘Parer feed SW°

DIP Sl setting complete !!
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UK : CA UK Ltd - Waldeck House - Waldeck road - Maidenhead SL6 8BR - Tel : (01628) 788 888 - Fax : (01628) 628 099
USA : CA Inc - 99 Chauncy Street - Boston MA 02111 - Tel : (617) 451 0227 - Fax : (617) 423 2952
USA : CA Inc - 15 Faraday Drive - Dover NH 03820 - Tel : (603) 749 6434 - Fax : (603) 742 2346

190, rue Championnet - 75876 PARIS Cedex 18 - FRANCE
Tél. (33) 01 44 85 44 85 - Fax (33) 01 46 27 73 89 - http://www.chauvin-arnoux.com



